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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeAaHero oOmero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHH W TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS
OCHOBHOW oOpa3oBarenbHO mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ yd€roMm ¢enepaibHONH pabodeil mporpaMmmbl BocnuTaHusi u Konuenuuu
npenoAaBaHus yaeOHoro mpeaMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIHIX
Poccuiickoit ~ @enepanuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
MIPOTPAMMBI.

[Iporpamma no usuke onpenensier 00sI3aTeNbHOE MPEIMETHOE COIEpKAHUE,
YCTaHABIMBAET PEKOMEHIyEeMYIO MOCIIEI0BATEIbHOCTh U3YyUEHHUS TEM U Pa3JeioB
y4e0HOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢Qusuke ma€r mOpeacTaBiIECHUE O LEJAX, COJEpPKaHUH, OOIIe
CTpaTerud OOy4YeHHs, BOCIHTAaHWS W Pa3BUTHS OOYyUYaAIOIIUXCS CpPEICTBAMH
y4yebHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.

Wzydyenue kxypca (QuU3MKH YriIyOJIEHHOTO YPOBHS IO3BOJISIET pEaln30BaTh
3a/layu MPO(PECCUOHAIILHON OpUEHTAIIMH, HAMIPaBJICHO Ha CO3JaHUE YCJIOBHUM IS
MPOSIBIICHUSI CBOMX HWHTEIICKTYalbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI I MPOAOCDKEHUS 0Opa3oBaHHs B
OpraHu3anusax npodecCHOHATBLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIUATLHOCTSIM.

B mporpamme mo ¢usHMKe ompeAensioTcs IUIAaHUPYEMble Pe3yNbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 00Opa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOM It  pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METamnpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM O00ydJaromnuXcsi, OCBOMBIINX
nporpaMmy 1Mo (U3MKE Ha YpOBHE CpEeAHEro oO0mero oo0pa3oBaHUs Ha
yIayO0nEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMbIE pPe3yJbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriyOonE€HHOM
YpOBHE, B TOM YHCJI€ MMPEAMETHBIE PE3yIbTaThI 110 T01aM 00YUEHHUS;

coJiep>kaHue yuyeOHoro npeamera « @u3uka» Mo rogam 00ydyeHHsl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTENSIMU (DU3HUKH JIJIS1 COCTABICHHS CBOMX PaO0YHX MPOrpamM.

[IporpamMMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
MPEJIOCTABISAET BO3MOXHOCTH JUISI pEaM3alMK  PA3IMYHBIX METOJIUYECKHUX
MOJIXOJIOB K TPENoJaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MPU YCIOBHH
COXpaHEeHUs 00s3aTeTFHON YaCTH COACPKaHUS Kypca.



du3rka Kak Hayka o HambOosiee OONIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KayecTBe y4eOHOTO MpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xaromiemM mupe. LIKoabHBIN Kypc GU3HKU — CUCTEMOOOPA3yIOLIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbusmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeInIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe >SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHHUs] HOBBIX MaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMu. M3yudeHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (HOPMHUPOBAHHE €CTECTBEHHO-HAYUYHOUH
KapTUHBI MUpa oOyuaroiierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATHh HAayYHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus MOJI0KEH
psI UAEH, KOTOPbIE MOYKHO PacCCMaTpUBaTh KaK MPUHLHUIBI €M0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HeW MaTepuall Kypca (HU3UKU
o0ObeAMHEH BOKPYr (Qu3Myeckux Teopuid. Benymum B Kypce sBisieTcs
(opMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
T0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAoiaraeT HCMOJIb30BaHUE
IYMaHUTAPHOTO TNOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriyOoJEHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTMYECKHUX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHMM, a Takke 0O0CyXIeHUus
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

OcBoeHMe cojiepKaHus MIPOTPAMMBI 110 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxona. s pusuku peanuzanus 3THX
MPUHLIUIIOB 0a3upyeTcsl Ha UCTIONIb30BAHUM CAMOCTOSITEILHOTO HKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa yudeOHoro mpouecca. s yrmyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OSKCIIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUYECKHE OIBITHl IMPU H3YYEHHUH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crnocoba peanu3auuu (PU3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
MPaKTUKYM HpoBOAUTCS J1u00 B KoHUe 10 m 11 kmaccos, 1MOO mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOMAATCS B Mpoliecce u3yueHus paszzaena (temsl). I[lpu sTom mox pabGoramu
MIPaKTUKyMa OHUMAETCSl CaMOCTOSITENIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo (@usMke cuUcTeMa YUYEHHYECKOTO IKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa MpeICcTaBiIeHa eIWHBIM TepeuHeM. Bribop
TEMATUKU U1 3TUX BUIOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIecca UCXO U3 0COOCHHOCTEH MOypOYHOTro
IUTAHUPOBAHUA W OcCHamleHusi kabuHeta Qusuku. [Ipu sToM obecneunBaeTcs
OBIIAJICHHE OOYYalONIMMHCS YMEHHUSMHU TMPOBOAUTHh TPSMbIE M KOCBEHHBIE
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENAETCA PEUICHUIO PACYETHBIX W KaueCTBEHHBIX
3agad. [lpu 3TOM 1715 pacuéTHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOM U HESIBHO 3aJIaHHON (PU3MYECKOW MOJIEJBIO, MO3BOJIAIOIINE MPUMEHSAThH
M3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOrO paszjeiia Kypca, Tak U
UHTETpUpPYs MPUMEHEHUE 3HAaHUI W3 Pa3HbIX pasfenoB. [ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHHWE/TpE/CKa3aHue MPOTEKaHUs
(u3HYeCKUX SBJIECHUN U MPOLECCOB B OKPYXkAIOLIEH KU3HH, TpeOyroume BbIOOpa
buznyecKoil MOAENIU AJIsi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTo IMpolecca Kypc (PU3HKUA YIITyOJE€HHOTO
YPOBHS Ha YPOBHE CpeHEro o0I1ero 00pa3oBaHust JOJKEH U3y4aThCA B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKKM JOMHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJIOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B MPOrpaMMe IO
($u3NKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMOHCTpalmoHHOe 000pyAoBaHHE (OpPMHUPYETCI B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
MEPEYUCIICHHBIX B TMporpaMmMe Mo (U3HKE KIIOUYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHMSI  U3yYaeMbIX SIBICHUA ©  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlaGopatopHoe 000pyIOBaHHME JII YUYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTHYECKHX KOMILJIEKTOB M 00eCredYnBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmuXca. TeMaTH4ecKhe KOMILIEKTHI
71a00paTOpHOTO OOOPY/IOBAaHHUS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX TAOOPATOPUH.

OCHOBHBIMHU TIENIIMH M3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHEe MHTEpeca MU CTpEeMJIEHHUS OOy4YaroluXcsi K HaydYHOMY
W3YUYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTyalIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
HCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dhopMupoBaHUE YMEHUN OOBSCHSITH SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUSCKUX
3HAaHUW W Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O pONMM (PU3UKH I pPa3BUTUSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodecCHOHATBLHON  JIeSITEIbHOCTH, CBS3aHHBIX ¢ (U3UKOW, IIOJATOTOBKAa K
JabHEHIIIeMy 00yYCHHIO B 3TOM HalpaBIICHUH.

JlocTmkeHre ATUX meleld 00ecrmeunBaeTcsl peleHneM CISAYIOMnuX 3a1ad B
IpoIiecce M3ydeHus Kypca (PU3UKH Ha YPOBHE CPETHEro 001ero oopa3oBaHus:

npUOOpEeTeHHEe CUCTEMBbI 3HAHUN 00 0OmUX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUAX,  BKIIOYAd  MEXaHWKY,  MOJCKYSIpHYIO  (HU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY M SJIEMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHUE YMEHHI MMPUMEHSATH TEOPETUUECKUE 3HAHUS I O0BICHEHUS
(U3MYECKUX SBJICHUM B MPUPOAC U IS NPUHATHS TMPAKTUYCCKUX PEIICHHH B
MOBCEIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
(dbu3nYecKoil MOMAENbI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE CO3JaHUE
(dbu3MYecKO MoOJeNH, aJleKBaTHOW YCIOBHUSM 3ajJadyd, B TOM 4YHCJE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3MYECKUX OCHOB U TIPHUHIIMIIOB JIEUCTBHS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSTEJIPHOTO IUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX DJKCIEPUMEHTOB, aHalIW3a W HMHTEPIpETaluyd  WHOOpMaIuH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOTYISHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTUA YMEHUW MNPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOMU JIEITEIIbHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuOHATBHON e TENHHOCTH, CBA3AHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YypPOBEHb
u3ydeHus yudeOHoro mnpeamera «@du3uka» Ha YPOBHE CpEIHEro OO0IIero
oOpa3oBaHUs BBIOMpAETCS OOYYAIONTUMUCS, I[UIAHUPYIOMUMH TMPOAOHKCHHUE
o0pa30BaHus 10 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIA.

Ha uzyuenue pusuku (yriayOna€HHBIM ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 4acoB B HEENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpHBIX U
MIPaKTUYECKUX PabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEIaeT BBIOOP
MpOBeNCHMsT J1a0OPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®duszrka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslid MeTo MO3HaHUA U
METO/JIbl UCCIEeI0BAaHUS (PU3NYECKUX SIBIICHUH.

DKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. HaOmonenue u
AKCIIEPUMEHT B (PU3UKeE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBbIE M LU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIUMYMH  (aOCONIOTHAs M
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SBJIEHUNA M NMPOLECCOB (MaTepuaibHas TOYKA,
abCONIIOTHO TBEPAOE TENlo, HJealbHasl >KUIKOCTb, HJCaIbHBIA TIa3, TOYECUHBIH
3apsan). I'mnoreza. PU3NYECKUl 3aKOH, TPAaHULIBI €ro NpuMeHUMocTh. Pusndeckas
TEOpHs.

Pone u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON 1E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

W3mepeHne cuiibl TOKa W HampsDKEHUS B LIEMHM MOCTOSHHOTO TOKa IpH
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1U(poBoi yadoparopueit mo duszuke. [Ipumepsl n3mMepeHus
(¢u3NYECKUX BEIMYMH MIPU MIOMOILIN KOMIIBIOTEPHBIX JaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBrkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHssi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCU CHCTEMbl KOOPAMHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MAaTEPUAIBbHON TOYKU OT BPEMEHU U HX
rpaduku.

CBoOogHoe maneHue. YCKopeHue CBOOOAHOTO majcHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TMOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOpPEHUS! MaTepuaibHON TOYKU OT BPEMEHU U UX TPaPUKH.



KpuBonuneinHoe nBmkeHue. JIBUKEHHE  MaTepUAIbHOM TOYKH 11O
OKPY>KHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
LlenTpocTpeMutenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHu4yeckne yCTpOMCTBA U TEXHOJOIMYECKUE MPOUECCH: CHUIOMETD,
INBWKCHUE CHApSJOB, LEMNHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEpeNayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHMUS.

CrocoObI Ucciief0BaHUA ABUKEHUN.

NnmrocTpanus npeaenbHoro nepexoia i \BMEpEHHe MrTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHne NBHKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaOmronenne nBWKeHHS Tena, OPOIIEHHOrO0 TMOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpapnenue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIiI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPU, CKOPOCTEW IBHKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHM IMPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WU3mepeHnne  ycKOpeHMss ~ CBOOOJHOro  maieHuss  (PEKOMEH]I0OBAaHO
UCITIOJIb30BaHuE IU(POBOIL TabopaTopun).

WN3yuenue fABWKEHHS Tena, OpOIIEHHOrOo Tropu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TIPSMON MPOMOPIUOHATBHOW 3aBUCUMOCTH MEXIY JAIbHOCTHIO
MOJIETA U HAYAJIBbHOW CKOPOCTBIO TENA.

N3ydeHne JIBHKEHHUS Tella MO OKPYKHOCTHU C IOCTOSIHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeii 3akoH Hprorona. MuepumaneHble cuctembl otcuéra. [IpuHumn
oTHocuTenbHOCTH ['anunes. HemHepuuanpHble CUCTEMBI OTCUETA (OINpEaEIeHUE,
MIPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepranbHON TOYKH.

Tperuii 3ak0H HprOTOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHsA. OKBHBAJECHTHOCTh TPABUTALMOHHOW U
WHEPTHOM MACCBI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJIHOTO MaJieHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod MHUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. IlepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHHsI CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koadduument tpenus. Cuna CONpOTHBICHHMS NpPU JIBJKEHUHM Tela B
KUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBMKeHUS TNl B MHEPIUATBHBIX M HEMHEPIIUATHHBIX CHCTEMAaxX
OTCU€Ta.

ITprHIUII OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHUI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLHAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aNMOICHUCTBUSA TEI.

HN3mepenune macc no B3auMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUT MIPU JABMKEHUHM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHH JBIDKEHHS OpycKa 0
HAKJIOHHOM IJIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAcCChlI.



HccenenoBanne 3aBUCUMOCTH CWIJI YIIPYIOCTH, BO3HMKAIOIIUX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKui OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYUMHE YTIIIOBOTO Kod(dduimenta
3aBUCUMOCTH F.p(N).

UccnenoBanue nBrxeHus: Opycka Mo HaKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOE Teno. IlocTymaTenpbHOe M BpalllaTelbHOE JABUKECHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamieHus. [lmedo cuibl.
CrnoxxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCH: KPOHIITEWH,
CTPOMTEIIBHBIM KpPaH, PeMIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne yCIIOBHI paBHOBECHS TBEPAOTO TeNa, HMEIOLIETO0 OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUYET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO ITUIOMAAb ONOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOYeK. L{eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

HMMnynibe CUIIBI M1 N3MEHEHNUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

MoMeHT umIlynbCa MaTepUAIbHOW TOUYKH. IlpencraBiieHne O COXpaHEHUH
MOMEHTAa UMITYJIbCa B HEHTPAIbHBIX MOJISIX.

PabGorta cuiasl Ha MajqoM M Ha KOHEUHOM MepeMeleHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOUYKH. Teopema 00 HW3MEHEHHH
KMHETUYECKOM SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple M HENOTEHLMAIbHbIE CUiIbl. lloTeHIManbHas >SHEpPrus.
[ToTenmmanbHas 3Heprust ynpyro nepopmMupoBaHHOM MpykuHbl. [loTeHnnampHas
DHEPIus Tejla B OJHOPOJHOM I'paBUTAUMOHHOM Imone. [loreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHe miapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOM
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm 11 HACATbHOM KUAKOCTH KakK CJEJICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHudyeckne yCcTpoWCTBAa U TEXHOJOIMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJNET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOITHOCTH CHJIBL.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpamieHuss KUHETUYECKOM W IOTEHLMAIBbHOW JHEPrUi IIpU
JNENCTBUM HA TEJNO CHUJIBI TSHKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HEPruy Npy CBOOOAHOM Ta/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmmysibea Tenna no TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3mepeHne KHHETUYECKOW SHEPTUH TEJIA [0 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU TIPYKUHBI ¢ PAOOTOM CHUITBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NpPH JABMXKEHUHM Tella MO0 HAKIOHHOM
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIeKyJsApHO-KuHeTH4Yeckol teopun (MKT), wux
onbiTHOe oOocHoBaHue. [uddysus. bpoyHoBckoe ABUWKeHHE. XapakTep
IBW)KEHUSI W B3aMMOJCHCTBUS 4YacTHI] BewlecrBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pa3zMmepbl Mosekyn (atomoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mmepenus. lllkana
temneparyp Llenbcus.

Mogenp ueabHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
ra3a JIBU>KYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpTona. M3ompoiiecchl B
UJCATbHOM Ta3e C I[IOCTOSIHHBIM KOJWYECTBOM BemlecTBa. | paduueckoe
IpeJICTaBIIEHNE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBA3p  MEXIy [JaBJICHHUEM H  CpPEIHEM  KUHETHUYECKOW  DHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHUS MOJEKYJ HACAIbHOTO rasa (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU HEPIUEH MOCTYNATEIbHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YACTUI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBHYKEHUS.

Huddys3us xuakocTei.

Mogaens onbita LlTepha.

[IpuTsrxeHre MOJIEKYII.

Mojenu KpuCTalNINYEeCKUX PEIIETOK.

HabGmronenue u rccieqoBaHue N30IMpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnenoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEIII000MEHE MEXTY TOPSYEH M XOJIOTHOM BOJIOM.

N3yyenue H30TEPMUYECKOrO Mporecca (PEeKOMEHJO0BAaHO MCIOJIb30BaHHUE
uudpoBoii 1abopatopun).

N3ydyeHnne n30XopHOTO Mpolecca.

N3ydenne nzobapHOro mporecca.

IIpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUN Jid
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE U BHYTpeHHUE napameTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHsI BEJIUYUH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens wnaeanpHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHEHHI:
ypaBHeHHE MenpaeneeBa—KianeipoHa W BBIPAXXEHHUE Uil BHYTPEHHEHW DHEPIUH.
VYcnoBus NpUMEHHMOCTH 3TOM MOJENN: HU3KAsl KOHIEHTpalUs YacTHll, BBICOKHE
TeMneparypbl. BeipaxkeHue 71 BHYTPEHHEW HEPrUd OJJHOATOMHOI'O HJIEAIbHOTO
rasa.

KBa3sucratnyeckue u HeCTaTHIECKUE MPOLECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucnenue paboTsl Mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cHUCTeMbl 0e3  coBepuieHuss padborel. KonBekuws,
TEIJIONPOBOIHOCTD, U3JIyUYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTh Tena. YAelbHass W MOJISIpHAs
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
toruBa. Pacuér komuuecTBa TEmIOTHl npu Temionepenaye. Illonarue 00
aauabaTHOM IIporiecce.

IlepBblii 3aKOH TepMOAUMHAMHMKU. BHyTpeHHsass »sHeprus. KonuuecTtBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MEHEHHSl  BHYTPEHHEH  dJHepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKH i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IMPOXOJUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

BTropoii 3akOH TEpMOJMHAMMKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIUIOTY OT O0Jiee XOJIOAHOro Tena K 6ojiee HarpeToMy 0e3
komnencanuu (Knaysuyc). Heo6patumMocTb NpupoIHBIX MPOIIECCOB.

[Tpunnune! nectus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE ACHEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeruioBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MHapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCII0JIb30BaHMEM TEIUIOBOI'O HAcOCa, yTHIIM3AIUs OMOOPTaHMYECKOTO TOTLTMBA JIJIst
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTHYecKOM pacIIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH SHEPTUH.

UccnenoBanue annabaTHOTO Mpolecca.

KomrnbrorepHbie MOAENM TEIJIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue yaenpHON TENIOEMKOCTH.

HccnenoBanne nmpoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue agunadbaTHOTO mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUUA MENKMOJEKYJISIPHOTO B3aUMOAECHUCTBUA H
TEMIEPATyPbl KUIIEHUS KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjAeHcanus. VcnmapeHue W KumneHue. YJeiabHas
TEIJI0Ta NapooOpa3oBaHusI.

Hacpiiennsle u  HeHachlieHHble mnapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIaKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. [l1aBneHne W KpucTtajid3auus. YellbHasg TEIJIoTa IUIABJICHUS.
CyOnumarnusi.

JHledopmanum TBEpOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux negopmariuii.

TerioBoe pacmupeHue KUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacuimpeHre. AHTapMOHU3M TEIIOBBIX KOJI€OaHUM YacTHIl BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO paclIupeHus Tel (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrun B (Pa30BbIX MMEPEX0IaX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(ppUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanusapusie saBnenus. J[aBneHne noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlartaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHWE TMPOLECCHI:  KHUIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacuivpeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XEHHOM JTaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUTBHBIMH TJIEHKAMH.

CwmauuBaHue.



Kanunnsipasie sBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

NccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Habmronenne manbix aedopMarimid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNS JKUIKOCTEN.

N3mepenue yaeabHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dummeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auusi Ten U €€ MPOSIBICHUs. JJNEKTPpUYECKUM 3apsan. JlBa Buia
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NMAJIEKTPUKA W MOJYyIPOBOJIHHKHU.
DNeMeHTapHbId AIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUs BJIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyioHa.

DneKkTpuueckoe nose. Ero neMcTere Ha 3JIEKTPUIECKHAE 3aPSAbI.

Hampsoxk€aaocth  anekTpudeckoro  monst.  [IpoOueiit  3apsan.  Jlunuwm
HAIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OJHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTH MOTEHIMATIOB M
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsga B IIEKTPOCTATUYECKOM IOJIE.
[ToTeHuman snekTpocTaTuyecKkoro noiis. CBA3b HANPSXKEHHOCTH MOJS U Pa3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO IOyl (Kak OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpyHIMT CynepnO3uIUN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHON cdepwl. [lome
PaBHOMEPHO 3apsHKEHHOTO To 00béMy Imapa. [lome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JUMHUN HanpsDKEHHOCTH ATUX TMOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsII0OB.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM noJie. Jusnexkrpruyeckas
MTPOHUIIAEMOCTh BEUIECTBA.



KoHaeHcaTop. DIeKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locnenoBaTenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IIOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHI: DIEKTPOCKOIL,
ANEKTPOMETpP, DSJEKTPOCTaTHYECKass 3allUTa, 3a3€MJICHHE SJIEKTPONpUOOpOB,
KOHJIeHCATOphI, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U NIPUHIMUII IEUCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monaensb anekTpocraTuyeckoro reueparopa (Bau ge I'paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaToOpa OT IUIOIIaAH
IJJACTUH, PACCTOSHUAS MEXAY HUMH U JUDIJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsaka U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEIL.

HabGnronenune npeBpallieHns 3HEPrUH 3apsSHKEHHOrO KOHAEHCATOpa B SHEPTHIO
M3JIy4YEHUsl CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHINAJIOB (HampspKEeHUs) npu
ITOCJIEA0BATENBHOM COEAUHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. IToCcTOSIHHBIN TOK.

YcnoBus CyIIECTBOBAHUS MOCTOSIHHOTO JJIEKTPUYECKOIO TOKA. McTouHMKH
toka. Hanpspkenue U u D1C é.

3akon OMa [1J1g ydacTKa Leu.

DIIEKTpUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHBIICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBI M IUIOIIAJHA ITONEPEYHOTO CEUYCHMS.
Y 1enpHO€ CONMPOTUBIICHUE BEIIECTRA.

[TocnenoBaTenpHOE, MapaJuieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€¢HHBIX dekTpuueckux nenei. [IpaBuia Kupxroda.



PaGota snextpudeckoro Toka. 3akon J[xoymns—JIena.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBass MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) JJIEKTpUYECKOW I1enmyd. MOIIHOCTh HMCTOYHHUKA TOKAa.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOMCTBA M TEXHOJOTHYECKME IIPOLIECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HaNPSHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpsKEHUS I PE3UCTOpa,
JaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAM TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIICHHS IPH OCTOSSHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenune IJIC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
1 OIleHKa BHYTPEHHETO COMPOTHUBIICHHUS.

CrniocoObl coenHeHHsI HICTOYHUKOB Toka, D/1C GaTtapeil.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenune yaenbHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBIL TOKAa OT HANPSOKEHUsS IS JIAMIIBI
HaKaJIMBaHMUSI.

VYBenuueHnue npenesia usMepeHus amnepMmerpa (BoabTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO CONPOTUBJIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyeckas MPOBOAUMOCTh  PAa3MYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIICHHS METAJUIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DNEeKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas U IpUMECHAs MIPOBOIUMOCTh
MoJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1omynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS JUCCOLHAIMA.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHbIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. [Lnazma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHL: AHUOJ,
TpaH3ucTop, (OTOAUOMA, CBETOAUOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHASI MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsia M IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE IPOBOIUMOCTH METAJNIOB U MOJIYyIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexTposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIEPHOM XapaKTEPUCTUKH AUOAA.

Du3HYeCKUl MPAKTHKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEIHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, WCCICAOBAHUM  3aBUCUMOCTEU
(¢u3MYeCcKMX BEIUYMH, NPOBEpKa MPEMJIOKEHHBIX TUnore3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazjierax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 knacce
OCYILECTBIISIETCS C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mestcnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHUE, Hay4yHbId (akT, rumnoresa, (pU3MUEecKas BEIUYMHA, 3aKOH,



TEOpHsi, HaONIOJCHUE, DSKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEpPEHHE,
HOTPELIHOCTU U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IU(PpoBas 1abopaTopusl.

Mamemamuxka: penieHHUe CUCTEMbl ypaBHEHUW. JluHelHas QyHKIMS,
napabona, runepoosua, ux rpapuku U cBoicTBa. TpUroHoMerpudyeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO.
BekTopsl 1 MX IpOEKLKK Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoze, muddys3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOMIeH Cpellbl,
yTUIN3alusg OHMOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHUE U KAIUJUIPHBIE SBJICHUS B IPUPOIE,
AIIEKTPUYECKHE SIBJICHUS B )KUBOU MPUPOJIC.

Xumua: JHACKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIyYeHHEe HaHOMAaTepUalioB, TEIIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJKHE KPUCTAIIIBI, HIEKTPUUYECKHUE
CBOMCTBA METAJUIOB, AIEKTPOIIUTHYECKAs TUCCOLMAIUS, TaIbBAHUKA, dJICKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHUE JBUKEHUN C HMCIIOJIB30BAHMEM MEXaHHU3MOB,
y4€T CyXOro M OKHUAKOTO TPEHHS B TEXHUKE, CTaTUYECKHE KOHCTPYKIIMU
(KpOHIITEWH, peméryarble KOHCTPYKIIMU), MCIOJIB30BaHNWE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET W JApYyTue), ABUTaTElb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBONM XOJOIMIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
MOJy4YeHUsI COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEepPHAOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE 3JEKTPONpUOOpOB,
ra3opaspsAHbI€ JIaMIIbl, TOJIyIPOBOIHUKOBbIE PUOOPHI, TaJIbBaHUKA.

11 KJIACC

Paszneun 4. JinekTpoauHaMHKa.

Tema 4. Macnummnoe nosne.

B3aumopnencTBre TMOCTOAHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MarnutHoe mone. Bekrop MarHuTHOM wuHAYKUuMH. [IpuHOMN cynepno3uuuu
MarHUTHBIX NOJEH. JIMHUYM MarHUTHON MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuita Amnepa, €€ HalpaBJI€HUE U MOJIYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYb. [[BHKEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM mosze. Pabota cunsl JIopeHna.

MarunutHoe nosze B BemecTBe. @eppoOMarHeTHKy, rapa- u JuaMarHeTUKy.



TexHuueckue YCTpOI;'ICTBa N TCXHOJOTHMYCCKHC IIPOHCCCHI: IIPHUMCHCHHUC

ITOCTOSIHHBIX MAarHuTOB, AIIEKTPOMArHUTOB, TeCTepP-MyJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  nuHMM  MHOYKIMA ~ MAarHUTHOIO  IOJA  IOJIOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MaraHuTHOM MHAYKIWU TIOJISL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO NPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuXkeHUs MydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnmn JEUCTBUS AJIEKTPOU3IMEPUTEIIHLHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre MarHuTHOTO MOJI NOCTOSTHHBIX MATHUTOB.

UccnenoBanre CBOMCTB (pepPOMArHETHKOB.

UccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amriepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHMEe DJIEKTPOMArHUTHOM MHAYKIUU. IlOoTOK BEKTOpa MarHUTHOMU
naaykuun. JOJIC wHAayknuu. 3akoH SIEeKTpOMarHuTHOM wuHAyKuuu Dapanes.
Buxpesoe anekrpuyeckoe none. Toku Pyxo.

OJC uHAYKUMHM B NPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LIENW IOCTOSHHOIO TOKAa.
Asnenue camonnaykuuu. IJIC caMOUHIYKIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: MHAYKIIMOHHAA
neyb, COJICHOU, 3alIUTa OT AJIEKTPU3ALNU TEN MPU IBUKEHUU B MArHUTHOM I10JI€
3eMJn.

Hemoncmpayuu.

Habmronenne SsBieHUsI JICKTPOMArHUTHON MHYKITHH.

UccnenoBanne 3aBucumoctd JIC HMHAYKUIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B alFOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKITUH.

Nccnenosanne 3aBucumoctd 3/1C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHHS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue sIBIEHUS] CAMOUHIYKIIUH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbhas cucrema. CBOOO HBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. Kunemarnueckoe U JTMHAMHUYECKOE OMHUCAHUE.
DHepreTUYecKoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW »Hepruu). BoiBos
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHHUI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOr0 OMUCAHUSI.

Amrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOTHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uactora koneOanuid. llepumon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTU4ecKoro MasTHuka. llepuos cBOOOJHBIX KOJIEOAHWUN TPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarwmux Kojaedanusx. BeiHy)1eHHbIe KoaeOanus. Pe3oHaHc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTMYECKHE MPOLIECChl: METPOHOM, Yachl,
Kaydelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTEIHHOTO IBHKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanne — 3aTyXawIIUX  KOJAeOAaHMM M 3aBUCHMOCTM  NEpHOJA
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanue koyiebaHWi Tpy3a HA MAaCCHUBHOM TMpPYXKHHE C IIEJIbIO
dhopmMupoBaHUs MPEICTaBICHUN 00 HACATHPHON MOIENIU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KOJEeOaHUSIX Ipy3a Ha MPYyKUHE.

HccnenoBanre BRIHYXICHHBIX KOJIEOaHUIA.

Hab6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJIEOAHWW HUTSHOTO W TIPYKUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB IBUKEHHUSA TeJa B X0JI€ KoueOaHul Ha yIpyroM MojBece.

N3yuenne ABUXKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUN B IPY>KUHHOM MAasITHHUKE.

WccnenoBanrie yObIBaHUSI aMIUTUTY/ bl 3aTyXalOIMMUX KOJICOAHUMA.

HccnenoBanrie BRIHYXACHHBIX KOJIEOaHUI.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJieOaHUS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyrna Tomcona. CBs3b aMILTUTYIbI
3apsga KOHAEHCaTopa ¢ aMIUTUTYI0M CHIIBI TOKa B KOJIeOaTEeIbHOM KOHTYpE.

3aKOH COXpaHEHUs IHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KosieOaHwmsl. BoiHyX1eHHbIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemenHbli TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAUYCHHE CHJIBI TOKAa W HaINpsDKEHHWs MOpH pa3indyHou  (opme
3aBUCHMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENMM CUHYCOUJAIBHOTO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsbkeHU.

Uneanpubiii  Tpancopmatop. I[lpomsBonctBo, mepegada u moTpebiIeHUE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU TMpU MPOU3BOACTBE IIIEKTpo3Hepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: JIJIEKTPUUECKUN
3BOHOK, TEHEPATOP MEPEMEHHOI0O TOKA, TMHUU 3JEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOTHI CBOOOHBIX KOJEOAHHUI OT MHIYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcuuinorpaMMbl SJIEKTPOMAarHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mojenp 3JIeKTpOMarHuTHOTO T€HEPATOPA.

BoiHy>X/IeHHbIE CHHYCOUJAIbHBIE KOJICOaHUsI.

Pesucrop, karTymka MHAYKTUBHOCTH M KOHIEHCATOP B LEMNH NEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1mOCIEIOBATENBHOM COEAWHEHUU PE3UCTOpPA, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YCeTpoiicTBO M IPUHIIUI IEUCTBUS TpaHchopmaTopa.



Mogenb IMHUU AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccnenoBanne NMEpeMEHHOTO TOKA 4Yepe3 IMOCIEAOBATENBHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3HCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B I[EMU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKue BOJIHBI, YCIOBUS UX pacrpocTpaHeHus. llomepeunbie u
OpOJIOAbHBIE BOJHBL. llepron, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpeoMJIeHUE, UHTephepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAOUIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS U3TYyUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpPa)XX€HUE,  MPEIOMIICHHE,
noJisspu3anus, uHTepdepeHns u qudpaKims.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pauOCBsI3U U TeNeBUACHUs. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOILIEH CPEIbI.

TexHuueckue yCTpOICTBA M MNPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBHI, pajap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoHn, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJULIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJO0IBHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpaxkeHus: M NpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepennu u qudpakiiii MEXaHUYECKUX BOJH.

AKyCTUYECKHUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIO0M W
4acTOTOM KoseOaHUM.

HccnmenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpa’KECHHE,
MpesIoMJICHUE, MOspU3aus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHGPAKPaCHOTO U YIbTPahUOIETOBOTO U3ITYUECHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pACTIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
wiockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesomieHus. OTHOCUTENBHBIA NOKa3aTespb npeaomiieHus. 110cToSHCTBO 4acTOThI
CBETAa M COOTHOUICHWE [JIMH BOJIH MPHU MNEPEXOJAE MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasfena AByX ONTUYECKUX CPEl.

Xon nyueil B npusme. [ucnepcust cBera. ClOXHBIM cocTaB O€noro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroa MmojJHOTO BHYTPEHHETO
OTPAKEHMUS.

ColOuparome u pacceuBaroiue JuH3bL. ToHkas muH3a. DOKyCcHOE
paccTossHUE M OITHYECKass CHJa TOHKOW JHMH3BL. 3aBUCHUMOCTh (HDOKYCHOTO
PACCTOSIHUSI TOHKOW c(epruyecKol JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
ITOKA3aTeNs MPETOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEJIMYECHUE, TABAEMOE JIMH30M.

Xop ayda, ONpOLIEAIIEro JHMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHue wu300pakeHW TOYKHM M OTpe3Ka MpSIMOM B
coOMparolMX U paCCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['na3 kak ontuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHble HMCTOYHUKHU.
VYcnoBus HaOMOEHWS MAaKCMMyMOB M MHUHHMYMOB B HHTEP(PEPEHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHUKOB. [IpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakuuonHas pemérka. YcCIoBUE HaOIIOIECHUS
[JIaBHBIX ~MAakKCUMyMOB TpH MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpOWCTBA U TEXHOJOIMYECKHE IIPOLECCHl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MHUKPOCKOI, NPOEKIMOHHBIA amnmapar, MPOCBETIIEHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKklIMOHHAS peréTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre NpeaoMIIEHHs CBETA.

Hab6nrogenune noaHoro BHyTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre XoJla CBETOBBIX IMYYKOB Ye€pe3 IUIOCKOMApaUIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paKeHUH B TMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOa.

Habmronenne natepdepeHunn crera.

HaGnronenue 11BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpaximu crera.

N3ydenne nudpakiimOHHON peIIéTKy.

HaGnronenne nupakimoHHOTO CIEKTpa.

HaOnronenue nucnepcuu cBera.

Habmoenue nosisipuszanuu cBera.

[IpumeHeHue noIIponI0B ISl U3YUCHHS] MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO pacCTOSHUS OT BemllecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIIUX JIUH3.

[Tomyyenue n300pake€Husl B CHCTEME U3 TUIOCKOIO 3€pKajia U JTUH3bI.

[Tomryuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTEpPEpEeHINH U MOJSIPU3ALUU CBETA.

N3yuyeHue nossipu3anmy CBeTa, OTPaXKEHHOTO OT IOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenue uHTEpPEPEHIINH JIA3€PHOTO U3ITYYCHHSI Ha JIBYX IIETISX.

HabGmronenue nucnepcun.

Habmronenue u ucciaegoBanue TP pakiiuOHHOTO CIEKTPA.

N3Mepenue InMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3ITy4YEHUS CBETOIMOAA TIPH MOMOITU TU(PAKIIMOHHON

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpa3zoBanus  JlopeHria.
YcinoBue npuuUHHOCTA. (OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHH U COKPAILICHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE IMPOIECCHl: CIyTHUKOBBIE
NPUEMHHUKHY, YCKOPUTEITU 3aPSKEHHBIX YaCTHII.

YyeHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEISTUBUCTCKUX 4YacTUI] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBecHOE TeIIOBOE M3IyueHUE (M3IyuyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonbl hoTtodddekra. YpaBHeHUe
OitHmreitHa aist potoaddexra. «KpacHas rpanuna» porosrddekra.

JlaBnenne cBeta (B UYAaCTHOCTH, JIaBieHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJIOTHO OTpaKarollyto mnoBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonnel ne bpoia. nnHa BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKIM3AIlUU JBWXKYIIEWcs dacTtuilbl. KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUS HEONPEAeIEHHOCTEM
I'eitzenOepra.

TexHu4yeckre yCTPONCTBA M TEXHOJOTMYECKHE TPOLIECCHI: CIIEKTPOMETD,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®oTo3(PpdeKT HAa yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeMIHETo (GoTodddexra.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nmocrosiaaoM [lmanka Ha ocHOBe ucciienoBadus hororddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Yepe3 CBETOAUOJ OT HAIIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBaHUIO CTpOeHUs aroMa. [lnmaHerapHas monenb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornonieHre (pOTOHOB MpHU Mepexojie aToma
C OZHOTO YPOBHS DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEH 3HEPTUH aTOMA BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE M3JIy4eHue cBeta. Jlazep.

TeXHUYeCKne YCTPOWCTBA M TEXHOJIOTUYECKUE IIPOLIECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenue nuHeRYaThIX CIIEKTPOB.

YCTpOUCTBO U AENUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue nuHeyaToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON PunbGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnas Monens sapa [eiizenOepra—lBanenko. 3apsa snapa. MaccoBoe
qucio sapa. M30Tomsl.

PanunoaktuBHOCTE. Aunb(da-pacman. DNEKTPOHHBI M TO3WTPOHHBIN Oera-
pacnan. ['amMma-u3inyyeHue.

3akOH pPaAMOAKTUBHOIO pacnaja. PaamoakTHBHBIE H30TONBI B MPHUPOIE.
CBOICTBa MOHM3UPYIOLIErO WU3Iy4YEeHUs. BinsHHUE paguoOaKTHBHOCTH Ha JKUBbIE
opranu3Mebl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SnepHbie cuibl. JleexT maccsl siapa.

Snepubie peakuuu. [enenue u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIPAaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE ACHEKTHI Pa3BUTHUSA
SIEPHON YHEPIETUKMU.

Metoasl perucTpalvy U UCCIEI0BAHUS SJIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAIIbHbIE B3aWMOJECUCTBUA. bDapuOHBI, ME30HbBI U JIENTOHBI.
IIpencraBnenne o CtangaptHo Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®uznka 3a npexnenamu CrangaptHol Mojenu. TEéMHas maTepuss U TEMHas
SHEPIHUsl.

EaunHcTBO (pm3znueckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, spepHBI  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTUL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paaoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiiagHOoe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHHMOCTh 3aKOHOB (U3UKHA [JIi OOBSICHEHUS MPUPOIBI
KOCMHUYECKHUX OOBEKTOB.

Metonpl aCTpOHOMHUYECKHX HCCIeaoBaHUNA. (COBpPEMEHHBIE ONTHUYECKHE
TEJICCKOIIBI, PaJMOTEIIECKOIIBI, BHEATMOC(EpHAs aCTPOHOMMUSI.

Bun 3Bé3mHoro neba. CosBe3ausi, spKue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connne. ConmHeuHnasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpammMa «CeKTpaabHbIA KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM ITOC/IEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpoeHue
3BE31. COBpEeMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Boitonuu CojHia U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama ['anaktuka. Ilonoxenue u nBukenue CosiHIA B
lNanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbsl. YEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbioro B3peiBa. PeMKTOBOE U3IIyYeHHUE.

MacirabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobiieMpl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE31HOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C HUCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpPEIeSICHHs TTOJIOKEeHHUST HEeOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHbIE co03Be3Aus CeBEepHOTO IMOJyIIapus U SIPKUE
3BE3/bI.

HaOmronenuss B Teneckon JlyHbI, I1aHET, TyMaHHOCTEH U 3BE3NIHBIX
CKOIIJICHUM.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus: GU3NUECKUX BEJIUYUH C HCIIOJIB30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTaTUUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHHHM, HCCIEIOBAHUM  3aBUCUMOCTEH
(¢u3MYeCKMX BEJIUYMH, NPOBEpKa MPEJIOKEHHBIX TUIoTre3 (BbIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszienax «YUYEHUUYECKUHA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001enue 1 cucreMaTu3alus CoAepKaHUs pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
(dusnKa», «IEMEHTBI ACTPOHOMHUH U ACTPOPUZHKN.

Ponpr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATMUYECKOH chepax AedaTeIbHOCTH YEI0BEKa, POJib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAy4YHOUW KapTUHE MUpPA, 3HAYEHUE ONKCATEIbHOM,
CUCTEMATU3HUPYIOUIEH,  OOBSICHUTENIbBHOM W  NPOTHOCTUYECKON  (QYHKUUHI
(bu3HYecKoil Teopuu, poiib (U3NIECKON TeOpruu B POPMUPOBAHUH MPEIACTABICHHIMA
0 (Qu3MUecKol KapTUHE MUPA, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O TPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJEP>KATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTuKH, OMOJIOTUHU, XUMUH, TeOorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHbIH (akT, TUmore3a, (puuueckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, I pOBast 1a00paTOPHS.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO. BEKTOPBI M MX IPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAPHBIX GyHKUMNA. [Ipu3Haku NOAOOMS TPEyrOIbHUKOB,
omnpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBICHUS B JKUBOM Npupoje, KoseOaTelbHbIe
JBVDKEHUS B JKMBOW IPUPOJE, SKOJOTMYECKHE PHUCKU TPH INPOU3BOJCTBE
DNEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAKOWIEH  CPEXbI,
yIbTPa3BYKOBasi JMATHOCTHMKAa B MEIWILIMHE, OINTUYECKHE SIBJICHUS B JKUBOU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW pEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusn: wmarHuTHbIE MONIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TNpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTraTeNNb AK0OHU, reHepaTop MEPEMEHHOr0 TOKa, MHIAYKIMOHHAs Ieyb,
JIMHUY 3JIEKTpONEpeay, dJIEKTPOJABUIaTeNb, pajaap, paaHuOIPUEMHUK, TEIEBU30D,
aHTeHHa, TteiepoH, CBY-meub, ynapTpa3ByKoBas JUarHOCTHUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBEIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yabTaTbhl OCBOCHUS YyueOHoOro mpeamera «Dusnkay
JOJIKHBI OTPaXXaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMXCs PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  yOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IMPOILECCE PEAN3ALUA OCHOBHBIX HANPABICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e copMUPOBAaHHOCTh TPaXXIAHCKOW  TMO3UIIMU  OOYYaroOIIerocss  Kak
aAKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00I11eCTBa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JICSTEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYINpaBlIeHWH B  00Opa30oBaTEIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBaTh C  COLUUAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MMOBE/ICHNUS;

e CIOCOOHOCTBH OIIEHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B ACSATEIBHOCTH YUEHOTO;

e OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYayLIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

e DOCTETHMYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg OCTETHUKY HAay4dHOTO
TBOPYECTBA, MPUCYIIET0 (PU3HUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM chepaM npodecCHoHaNbHON ACATEILHOCTH, B TOM
YuCJ€ CBS3aHHBIM C (U3UMKOW W TEXHUKOH, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyayien npodeccuu U peau30BbIBATh COOCTBEHHbIS
’KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
obyacTu PU3MKY HA MPOTSHKEHUH BCEH KU3HHU.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIbTYphI, OCO3HAHHE TI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX TTPOOIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE NEHCTBUI B OKpPYXKAloOIIed cpene Ha
OCHOBE 3HAHUS IEJICH YCTONYMBOTO Pa3BUTHS YCIIOBEUECTBA;

pacIIMpeHrue OMbITa JEATEIHPHOCTH SKOJOTHYECKON HANPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UYECKON HAYKHU;

OCO3HAHUE IEHHOCTH HAyYHOW JESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4YeHUs. (PU3UKU OCYIIECTBISATh MPOEKTHYIO M HUCCIEI0BATEIHCKYIO
NeATEeTbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:

CaMOCTOATENBHO  (OpMyNIHMpOBaTh M  aKTyalU3upoBaTh MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN AESITENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3yJbTAaTOB LIEJISIM, OLICHUBATH PUCKHU MTOCIEACTBAN NESTENBHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX POOJIEM.

ba3oBble HCCJICA0BATC/IIBCKHUE I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMU
(bu3nYecKoil HayKH;



BJIaJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIaCTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pEIICHHUS 3ajJady  (PU3MUecKoro
COJIepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/IOB MMO3HAHUS,

BJIaJIETh BHJAAMU JICATEIBHOCTH II0 IIOJYYEHHIO HOBOI'O 3HAHUA, €r0
WHTEpIIpeTaluy, TpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsaX, B TOM YHCJIEe MPU CO3JaHUM y4E€OHBIX MPOEKTOB B 00JACTU
bu3uKy;

BBISIBJISITh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJlW3WpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUIeHMs, HaxOAuUTh AaPTyYMEHTHl IS
JI0KA3aTeJIbCTBA CBOMX YTBEP KJICHWH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMOJIYYEHHBIE B XOJI€ PpEIICHUS 3adadd pe3yJIbTaThl,
KPUTHUYECKHU OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MECHEHHUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauylM B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCIIC NIPH U3YUYCHUH (QU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B MPAKTUYECKYHO 00JIacTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX IIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTb OPUTMHAIBHbBIC MIOIXO/IbI U PEIICHHUS;
CTaBUTh IPOOJIEMBI U 33]J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MH(poOpMauuu (PU3HUECKOTO COJEpiKaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh MOUCK,
aHalM3, CUCTEMATHU3ALUI0 M HHTEPHPETALMI0 HHPOPMALMHU PA3ITUYHBIX
BUJIOB U (hOPM INPEJCTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINY;

UCIOJIB30BaTh CPEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAllMOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, IMpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COJAEP)KAaHUS B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGOpMalMM M UEJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY MPEICTABICHUS U BU3YyaTU3aIUH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKM W BO BHEYPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMST4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOUYKY 3PEHHS C MCIOJb30BAHUEM
SA3bIKOBBIX CPEJCTB;

NOHMMATh W HWCHOJb30BaTh  MpPEMMyIIeCTBA  KOMaHJIHOH U
WHIUBUYaJIbHON paboTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JI€ATE€IbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIATh IUJIaH
JEUCTBUHN, pacIpeiesiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CY X IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJla M KaXKJOr0 y4aCTHHKA KOMaH]Ibl B
o0l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEHM C NO3ULUUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEJCHUE B PA3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO M BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO  OCYIIECTBIIATh II03HABATENIbHYIO J€ATEIbHOCTh B
obnacT (GU3MKK W ACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh H
dbopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENLHO COCTABJISITH IUIAH PELIECHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKONW PabOThl ¢ YUYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHUIT;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpATh paMKd  ydyeOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIM BBHIOOp, apPrYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSBICHUIO APYJULIUU B 00JacTH
(GU3UKY, TIOCTOSIHHO TIOBBINIATh CBOW 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTUBHI B JICSTEIILHOCT,
OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB IIEISIM;

BJIQJIETh HABBIKAMM TO3HABATEJILHOM peduieKCuM KakK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJB30BaTh MpUEMBI pediieKCuu JJi1 OLEHKW CHUTYallMH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI U ApPryMEHTHI JPYTUX IIPU aHAIU3E PE3YJIbTaTOB
JEATSIILHOCTH,

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTyYMEHTHI JAPYTHX IPU aHAIHU3E PE3YJIHTATOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mpomecce mocTKeHUS JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
busnke JUII  ypOBHA CpeaHEro o0mero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIICHCTBYETCS OMOIMOHAITbHBIH WUHTEJUICKT, MPEeIOoJIarafo I
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOITMOHAIILHOE COCTOSTHUE, BUCTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CITOCOOHOCThH aTanTHPOBATHCH K
OMOITMOHAIILHBIM HM3MEHEHUSIM M TPOSBIATH THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMU, BKIFOYAKOIIEN CTPEMIIEHUE K JOCTHKEHUIO LIETIU
U yCTexy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHHE NIEHCTBOBATh, UCXOMS W3
CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTBIBATh €ro IPU OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUS! C JPYTUMHU JIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEpPEC H
paspeiiatb KOHMIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMANbHOW U O3TUYECKOM cdepax AesTeIbHOCTH
YeJI0BeKa, POJib U MECTO (PM3MKM B COBPEMEHHON HAyYHOU KapTHUHE MHPA,
3HAUEHHE OIMCATENbHON, CHUCTEMAaTU3UPYIONIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW ~ (QPYHKUIUH  (DU3MYECKON TEOpuM —  MEXAHHKH,
MOJIEKYJSIpHON (DU3UKU U TEPMOJUHAMUKH, POIb (PU3UYECKOU TEOPUU B
(dbopMHUpPOBaHUHU MIPEACTABICHUN O (PU3UIECKON KapTHHE MUPA;

paznuyaTth YCJIOBHSL NPUMEHHUMOCTH Mojeled (umyeckux Ten u
MpOLIECCOB (SIBJICHUM): HHEpUUalbHAasi CUCTEMa OTcu€ra, aOCOJIOTHO
TBEpJIOE TENO, MarTepualibHash TOYKa, PaBHOYCKOPEHHOE JBUXKEHHE,
CBOOOJIHOE TmajJcHUE, a0CONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe v abCoIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIIU ra3a, KUJIKOCTH
1 TBEPAOro (KpUCTAIMYECKOI0) Teja, UcalbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE IIOJIE;

paznuyath yCioBHs (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHITH MEXAHUYECKHE TMPOLECChl U SIBICHUS,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMATUKH PaBHOYCKOPEHHOTO
IBIDKEHMS, TpeoOpazoBaHus [amwies mjisi CKOPOCTH W TMEpeMEIIeHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYyJIbCa U MEXAHUYECKOU
DHEPTUH, CBSI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW >HEpruu,
YCJIOBUSL paBHOBeCHs TBEPIOro Teia), NpPU OSTOM HCMOJIb30BATh
MaTeMaTU4YECKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanwmii [ anues, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOT'O TSATOTEHUS;

aHAJTM3UPOBATH U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUSI, UCIIOJIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOU (U3UKHA W
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJEAIbHOTO Ta3a CcoO CpeaHeH
KUHETUYECKOW HDHEPIrUEN TEIUIOBOIO JBMIKEHUS M KOHILIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTyphl BEIECTBA CO CpeIHEW KUHETUYECKOU
SHEPruei TEMJIOBOTO ABUKEHHS €rO YacCTHll, CBSI3b JIaBJICHUSI UEATBbHOIO
raza C KOHUEHTpPAlUMUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—KnaneiipoHna;

aHAJM3UPOBATh U OOBSACHITH DIEKTPUUECKUE SIBJICHUSA, HCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpAHEHUs
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAIIHOCTD
AJIEKTPOCTATUYECKOTO TMOJIsl, NPUHUUI CYNEPIO3ULIUN DIICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3biBas yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOILICHHMS: 3aKOHbI Oma JJid y4yacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JleHna,
npasuia Kupxroda, 3akonsl @apajes Juist 3JeKTpoIIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, HCIOJb3Yysl BEIUYUHBI:
IepEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbI, JaBJE€HUE, NOTEHUWAIbHAS DJHEPTUsl, KUHETUYECKas
DHEPrusi, MEeXaHWuyecKasi SHeprusi, padora CWIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cujla TSKECTH, CUIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
SHEPIusl B3aUMOJCUCTBUS Tena ¢ 3eMJIENH BONM3U €€ TMOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu  MOpPYyXKUHBI, KOJUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, paboTa B TEPMOJWHAMHKE, BHYTPECHHSS
SHEPIusi HACAIBHOTO OJHOATOMHOTO Ta3za, paboTa HJealbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wumaeanbHOro TerioBoro
IBUTATENIS; JIEKTPUUYECKOE TO0JIe, HAPSIKEHHOCTD 3JIEKTPUYECKOIO OIS,
HaNpsDKEHHOCTh TMOJIE TOYEUHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyME€ M B JHMIJICKTPHUKE, IOTCHIMAN 3JIEKTPOCTATUYECKOTO TOJIs,
Pa3sHOCTh  MOTEHUHUAIOB, JJIEKTPOABMXKYIAsSs  CHJIAa, CHJIA  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, »JJEKTpuuYeckas €EMKOCTh IIJIOCKOIO
KOHJEHCATOpa, COMPOTUBIICHUE ydacTKa ILEMUA C MOCIEA0BATECIbHBIM U
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUM:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHUE YAaCTHUIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE HBHkKeHUe, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMs, IUIABJIEHUE U KPUCTAJUIN3ALNS, HAIIPABICHHOCTh
TEIUIONEpeaaum, JIEKTPU3aLUs TeJl, SKBUIMOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUYECKON BEIMYUHBI OT
IPYrOd €  HCHOJIb30BAHUEM  NPSAMBIX  HU3MEPEHUH, IIPU  OTOM
KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl MOJYyUYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIUYMH B BuUAE TIpaduKkoB ¢ Y4E€TOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUI, IeIaTh BHIBOJBI IO pe3ysibTaTaM
UCCJIeIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHMH, MNPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHHBATh A0COJIOTHBIE U
OTHOCHUTEJBbHBIE MIOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHbIE pe3yJdbTaThl U JI€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3BL;

coOro1aTh MpaBuia 0€30MacHOro TPpy/la MPHU MPOBEIECHUN MCCIIEI0BAHUM
B paMKax y4eOHOro OKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHo-
HCCIIEIOBATENBCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacy€THBIE 3aJadd C SBHO 3aJaHHOM M HEABHO 3aJIaHHOMN
(¢u3nYecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3MUecKON MoOjen, OTBedaroleld TpeOOBaHMUSIM 3a/laud,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MYeCKUX TEOpUil TPHU HCIOJIB30BAHUU MaTEeMaTHYECKUX METO/I0B
pEelIeHus 3a/1ay, TPOBOJUTH PACYETHl HA OCHOBAHUM UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBATh pE3yJbTaTbl W KOPPEKTHPOBATH METONBl PEUIEHUs C
y4E€TOM IOJIYYEHHBIX PE3YyJIbTATOB;

pemiarh KayeCTBEHHBbIE 3a7aud, TpeOyrolue MpPUMEHEHUs 3HAHUM U3
pa3HbIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTETPAIlMU 3HAHUN U3 IPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>XJIEHUI ¢ ONIOPOI Ha U3yUYECHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

MPUBOJUTHh TMPUMEPHl BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIECTBUS OBITOBOM M IPOU3BOACTBEHHON
JESTENbHOCTA 4YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMM MPOIECCaMU, C
MO3ULIUNA SKOJOTUYECKON 0€30MaCHOCTH, IPEICTABICHUN O PALIMOHATIEHOM
MPUPOAOIOIb30BAHUN, & TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTHUKEHUI
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I1IeCTBA;



MPUMEHSATh Pa3InYHbIe CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3MIeCKOro
COJIEp)KaHUSI C HCIIOJIb30BAHWEM COBPEMEHHBIX  HH(POPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHbBIE
TEXHOJIOTUH JUTsI TIOMCKA, TEpPepadOTKH ¥ TPEAbSIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOpPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
UHPOpPMAITUHU, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHANMM3UPOBATh  IOJIydaeMyr  MH(OpMaInMio W OICHUBaTh e
JOCTOBEPHOCTh KaK Ha OCHOBE WMMCIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA HH(POPMAIINH;

MIPOSIBIISITH OpTraHHU3AIMOHHBIC U NIO3HABATEIbHBIC YMCHHSI
CaMOCTOSATEILHOTO  NPHOOPETeHHMs  HOBBIX 3HAHUW B IIpolecce
BBITIOJTHCHUS IPOEKTHBIX U Y4eOHO-MCCIIeIOBATENHCKUX PAOOT;

paboTaTh B TpPyNIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATEHO PACTIPEICIIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYAIMsX, aJeKBaTHO OIICHWBATH BKJIAJ KaKIOTO U3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMaTPUBAEMOU MTPOOIIEMBI,

MPOSIBJISITH MOTUBAIMIO K Oyaymiel mpodeccuoHaIbHOU AeSTENHHOCTH TIO
CHEIMATEHOCTAM (PHU3UKO-TEXHIUYECKOTO PO,

K xonmy oOydenuss B 11 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHM:

NOHUMAaTh POJb (U3UKA B  SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU cdepax AesTeIbHOCTH YEJIOBEKa, pOJib U MECTO
¢u3MKN B COBPEMEHHON Hay4HOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSITENIbHOCTH 4YeJOBeKa U JaJbHEHIIeM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHUE OMMCATEbHON, CUCTEMATU3UPYIOIIEH,
OOBSCHUTEIBHON M MPOTHOCTUYECKON (YHKUMA (PU3NYECKOH TEOpUu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUHU OTHOCHTEIBHOCTH, KBAaHTOBOM
¢busuky, pons pusmdyeckoil Teopur B (GOPMUPOBAHUU MPEACTABICHHUN O
bu3nYecKoil KapTHHE MUpPA, MECTO (PU3UUYECKON KapTUHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUIN O PUPOIE;
pa3nuyaTh YCJIOBHA MNPUMEHUMOCTH Mojenell (QHU3MYecKuX Tel W
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE JJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KoeOaHus, MaTeMaTUYECKU MasTHUK,
UJCANTBHBIA TPYXUHHBIA MasTHUK, TAPMOHWYECKHE BOJIHBI, HICATbHBIN
KOJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIE aToMa, aTOMHOTO s]ipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyarh ycioBHs (TpaHuUlbl, 00JACTH) MPUMEHUMOCTH (PUINUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HCII0JIb30BAaHUS YACTHBIX 3AKOHOB;



aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCH U SBJICHHUSI,
UCIIOJNb3Yysl OCHOBHBIE TMIOJOKEHUS M 3aKOHBI DJJIEKTPOJAWHAMUKH U
CHEUaIbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpPAaHEHHS
AJEKTPUYECKOrO 3apsana, cuiaa Ammnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsa3p  OJJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATHh U OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SIBICHMSI, UCTIONIb3Y I
MOJIOKEHUS  KBAaHTOBOM  (us3uku  (ypaBHEHHE  OWHINTEHHA IS
doToapdexra, mnepBblid W BTOpoW mocTydarsl bopa, nOpUHLIMI
COOTHOILIEHHsI HeolpeaenéHHocTell ['eli3eHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO U MACCOBOTO YHCENI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH
PaJAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECChl W SIBJICHUS, HCIOJb3Ysl BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO IMOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IMOTEHUHAJIOB, JJICKTPOJABWXKYINAS CUJA, HMHIYKIUSA
MAarHuTHOTO IMOJSl, MarHUTHBIM MOTOK, cuia Amnepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIIAS CHUJIa CAMOMHIYKIIMHM, SHEPrusi MarHUTHOTO IOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMIYJIbC, TOJHAs SHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YACTHUIBI, DHEPrUs M HUMIYJIbC (DOTOHA,
MacCOBO€ YHMCIIO U 3apsll AlIpa, JHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PUIUYECKUX  SBJICHHIA:
AIEKTPOMArHUTHAsE MHIYKIUSI, CAMOUMHIYKIIUSI, pe€30HAHC, UHTEep(epeHIus
BOJH, Judpakmus, IUCTIEPCHs, TIOJHOE BHYTPEHHEE OTpaKeHUE,
dboroanekTpudecknii 3hdext (pororddekr), ampda- m Oera-pacmaabi
saep, ramMMma-usiydeHue sjuep, (GU3MYECKHe MNPUHIUIBI CHEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HANPABICHUE HHAYKIUA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH M300paxKeHue, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl I aHaiuu3a ¢ OOBSICHEHHS  (PU3WYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaAJIAKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX Tell, HIBOTIOLNH 3BE3]] U BeenenHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpU OSTOM KOHCTPYHPOBATh
YCTAHOBKY, (DUKCUPOBaTh pE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



bu3nYecKuX BEIUYMH B BHUAEC TpadukoB ¢ Yy4€TOM aOCOIIOTHBIX
MOTPENIHOCTe  M3MEPEeHM, JeNaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIeI0BAHMS;

NPOBOJANTH KOCBEHHbIE HM3MEpPEHUs (U3MUECKUX BEIHYWH, THPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEPEHUs, OILEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOANTH OMBITHI O MPOBEPKE MPEITIOKEHHONW THUIMOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl U JeJIaTh BBIBOJ O CTaTyce MPEaIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METOMBI TIOTYyUYEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
cobroaTh mpaBuiia 0€30MacHOr0 Tpy/la NMPU MPOBEICHUH HCCIEA0BaHUN
B paMKax y4YeOHOrOo OKCIIEpUMEHTa, TpaKTUKymMa ©  y4eOHO-
UCCJIEIOBATENILCKOM U TMPOEKTHOM JEATENbHOCTH C MCIOJb30BaHUEM
M3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTe pacy€THBIE 3a4a4M C SIBHO 3aJaHHOW W HESIBHO 3aJaHHOU
¢u3znyecKkoil MOJeNbl0: Ha OCHOBAHMM aHaju3a YCJIOBHUS BBIOMPATH
bu3nyueckue MoJenH, OTBeYarolue TpeOOBaHUSM 3aJlayl, MPUMEHATH
(GbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOPU
OpU  HCIONB30BAHUM MAaTEeMAaTHMYECKUX METOJOB pEIISHUS 3ajad,
MPOBOANUTH Pacu€Thl HA OCHOBAaHUHM MMEIOIIUXCS TaHHBIX, aHAJU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEHICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemats KadeCTBEHHBIE 3aJadud, TPEOyIolue NpPUMEHEHHUS 3HaHUM U3
pa3HBIX pa3JeNoB Kypca PU3MKH, a TAaKKE UHTErpalud 3HAaHUHM U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
[ENOYKY PacCyKIeHUI C OMOPOI Ha 3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOIMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIIEHUBATH MOCIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
ACSITENPHOCTA YeNIOBEKa, CBS3aHHOM ¢ (U3MUEeCKHMMH TMpolieccaMu, C
MO3UINI SKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O pallMOHAILHOM
MPUPOIONIOIB30BAHUM, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN



HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I1IeCTBA;

NPUMEHSATh pa3lIMyHble crocoObl paboThl ¢ MHpopMalueil (Hu3n4IecKkoro
COJIEp)KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, MPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTMM U1 TIOHUCKA, NepepabOTKM M NPEIbsABICHUS Yy4eOHOU WU
HAy4HO-NOMYJISIPHOU MH(MOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(pOpMaUy, TOIYYEHHON W3 pa3IW4YHbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UpOBAaTh  MOJy4YaeMyl0  HMHQOpMAIMI0O W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHaiM3a UCTOYHUKA UH(POPMALINH;

MPOSBIISATH OpraHu3alOHHBIE U [I03HABATEJIbHBIE YMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUH B  Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U yUE€OHO-UCCIIE0BATEIbCKUX padoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM pPAa3IUYHBIX COLUAIbHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYMIIbl, PALIMOHAIBHO PACTIPENEITh AE€ATEIbHOCTh
B HECTAaHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXIOIro U3
Y4aCTHUKOB I'PYMIIbl B PELICHUE paccCMaTpUBaeMoil MpoOIeMBbl;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOM AeSTENbHOCTH O
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosan4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Konrpoiabnsie | IIpakTHuecku
n/n NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsl

Pasnea 1. HAYUHBIA METO/I IO3HAHUA ITPUPOIBI

1.1 Hay4nslii MeTOZ IO3HAHUSA IPUPOBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
23 CraTtuka TBEpIOrO TENA 5 1
24 3aKOHBI COXPaHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonnnamuka. TennoBble MalIMHbI 20 1
13 ArperaTHble COCTOsIHUA BellecTBa. Pa3oBbie 14 |
' HepPEXOIbI
Hroro no pazgeny 49
Paznen 4. 9JIEKTPOJAUHAMUKA
4.1 DNEeKTpUYECcKOe MoJie 24 1




4.2 [TocTOAHHBIN JIEKTPUUECKUI TOK 24
4.3 Toxn B pa3nmuuHbIX cpenax 6
Hroro no pazneny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 OuU3NYECKUI TPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHHe pa3aei0B U TeM uugposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMMblI Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypchbl
Paznea 1. JIEKTPOJJMHAMUKA
1.1 MarunuTHoe nojue 14
1.2 DJIEKTpOMAarHuTHas MHIYKIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DeKTpOMarHuTHbIE KOoJIeOaHus 15
)3 MexaHluecKue U 3JIeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnosbl CTO 5 1
Hroro no paznemy 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOITHOBO! TyaJIu3M 15

4.2 ®dusuka atoma 5

4.3 ®u3nKa aTOMHOTIO S1/Ipa U 3JIEMEHTAPHBIX 5




qaCTun

Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPU3IUKU 12
Hroro no pazgeny 12
Pa3nen 6. PUSHUECKHN TPAKTUKYM
6.1 DU3NYECKUI TPAKTUKYM 16 16
Hroro no pazueny 16
Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE
Cuctemaru3zanus 1 o0o01IeHue
71 IPEIMETHOIO COJIEP>KAHUS U OTIbITa 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO TPU
u3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

Ousnka — pyHAaMEeHTaIbHAs HayKa O
npupoie

HayuHsblii METOZI IO3HAHUS U METOBI
UCCIIeIOBaHUS (PU3UYECKHUX SBICHUMA

DKCIIepUMEHT U TeOpHUs B Ipoliecce
no3HaHus npupoasl. Habmoaenue u
9KCHEPUMEHT B (PU3HKE

Cnioco6b1 n3mMepenust GU3NIEeCKUX BEITMUNH

AOCOITIOTHASA ¥ OTHOCUTEIIbHAS
MOTPEITHOCTH U3MEPEHUH (PU3NIESCKIX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3rku B pOpMUPOBAHUN COBPEMEHHOMN
HAy4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NEeITEIbHOCTH JIIOIEN

Mexannueckoe aBmxenue. Cucrema
OTCHYCTA. OTHOCI/ITCJIBHOCTB MEXAHHUYCCKOI'O
nekenus. [Ipsmast u oOpatHast 3a1a4n
MCEXAaHUKHU

Panuyc-BekTOp MarepuanbHOM TOUKH, €I0
IPOEKLUHU Ha ocu KoopauHat. Tpaekropusi.




[Tepememenne. Cxkopocts. VX mpoekiuu Ha
OCH KOOpJMHAT

PaBHOMEpPHOE TPAMOJIIMHEWHOE IBUKEHUE.
I'paduueckoe onucanre paBHOMEPHOTO
IPSIMOJIMHEWHOTO JIBU>KECHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEN.
Pemenne 3anau

11

HepaBHoMepHoe nuxeHne. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsamoinnaeitnoe
ABWIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanue NpsIMOIMHEHHOTO
JIBIDKEHUS C TOCTOSIHHBIM YCKOPEHHUEM

13

CBoOoaHoe masienre. Y CKopeHue
CBOOOIHOTO MajeHMs. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduxu

14

JIBrxeHue Teiia, OpOIIEeHHOr0 O/ YIJIOM K
TOPU30HTY

15

KpusonnHelinoe nBuxenue. JIBUxKeHUE 110
OKPYXKHOCTH. YTJIOBas U JTMHEWHAsS
ckopocts. [lepnoa u wacrora.
[IeHTpOCTPEMUTEIIBHOE U ITOJIHOE
YCKOpEHHUE

16

KonTponbhas padota no teme
"KunemaTtuka"

17

IIepsslif 3axk0oH Hprotona. MHepuuanbubie
cucremsl orcuéra. [IpuHmn
oTHOcUTEenbHOCTH I anmmmes.




HCI/IHepHI/IaHBHHC CUCTEMEI OTCUéTa

Cuna. PaBHOneiicTBy01as cuna. Bropoi

18 3akoH HerotoHa. Macca

19 Bzaumoneiicteue Ten. Tperunii 3akoH
Hsrotona

20 [TpuHnun cynepno3unuu cui. Pemenue
3a/1a4 Ha IpUMeHeHue 3aKkoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTh IPABUTALIUOHHON U
WHEPTHOU MaccChl

2 Cwuia TSHKeCTH U yCKOPEeHHE CBOOOHOTO
najgeHus
JIBim>keHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHHMKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kerepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUabI cui

25 TpeHus. J{BUKEHUE B KUAKOCTH U rase C
y4ETOM CHJIbI COITPOTUBIICHUS CPE/IBI

26 HaBnenue. 'ugpocratuueckoe JaBieHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEIIO.

27 [locTynarensHOE U BpalaTeabHOE
JBUKEHUE TBEPAOTrO Tella

73 MOMEHT CuJIbl OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cubl

29 CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY




teny. LleHTp TsxecTH Tena. Y cioBuUst
paBHOBECHSI TBEPAOrO Tena. Buasl
paBHOBECHUS

30

Penrenue 3anau

31

KonTponbhas padota no teme "JluHamuka.
Craruka TBepaoro tena'

32

HNMnynsc MaTepuabHON TOYKHU, CUCTEMBI
MaTepuaJbHbIX TOoUeK. LlenTp Mace
CUCTEMBbI MAaTEPHUAIIBHBIX TOYEK. TeopeMa o
ABVIKCHUUW LCHTPA MAaCC

33

HNmnynbc cuibsl 1 U3BMEHEHUE UMITYJIbCA
Tesna. 3aKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE NBUMKEHUE

34

Mowment HUMITYJIbCa MaTepHaanoﬁ TOYKH.
HpeI[CTaBJ'IeHI/IC 0 COXpaHCHHUU MOMCHTA
HUMITYJIbCA B ICHTPAJIIbHBIX ITOJIAX

35

Penrenue 3anau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpE/ICTaBJICHHE pabOTHI CHUIIBI. MOIITHOCTH
CHJIbI

37

Kunernueckas sueprusi. Teopema 00
U3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaJIbHON TOYKHU

38

IToreHumanbHbple U HENOTEHIUAIIBHBIE
cunsl. [lorennuansHas sneprus. Bropas
KOCMHYECKast CKOPOCTh

39

TpCTBﬂ KOCMHYCCKaA CKOPOCTh. CBi3b




pa6OTBI HCIIOTCHIIMAJIBHBIX CHJII C
W3MEHEHHEM MEXaHHYECKOU OHEPIrUun
CHCTEMBI Tel. 3aKOH COXPAaHCHUA
MEXaHHYECKOM OQHCPI'un

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepnyinu 15 uaeanbHOM
KUTKOCTH

A1 Kontposnbnas padoTa o Teme "3akoHbI
COXpaHEHUs B MEXaHHKe"
Pa3BuTue npencraBieHuii 0 mpupoe

42 teroTbl. OcHoBHBIE nonoxenust MKT.
Huddysus. BpoyHOBCKOE ABIKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U

43 TBEPJBIX TeN. XapaKTep IBUKECHUS U
B3aUMOJICUCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKyY (aTOMOB).

44 KomnnuectBo BemectBa. [locTostHHAsS
ABoraapo

45 Temnepartypa. TemioBoe paBHOBecCHE.
Illxana [enscust

46 Pewenne 3amau

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

48 YpaBHenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AbGcomoTHas TeMiepartypa. 3aKoH
JanpToHa

50 W3omporneccsl B uaeaibHOM rase ¢

IIOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA




51

I'pacmaeckoe npencraBieHue
M30IIPOIIECCOB: M30TEpMa, H30X0Pa,
nu3zobapa

52

OcHoBHoe ypaBHeHne MKT

53

Pemenue 3amau

54

CBs13b a0CONIOTHOM TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEU
KMHETHUYECKOM dHEpPruei NmocTynaTeaIbHOro
TEIUIOBOTO JIBM)KEHUS €€ YacTHI]

55

O00011IeHME ¥ CUCTEMATU3ALIUS 3HAHUHN 110
teme "OcuoBst MKT"

56

KoHnTponbHas padota mo teme "OCHOBBI
MKT"

57

TepmonuHamMuueckasi cuctemMa. 3a/laHue
BHEIIHUX ycyoBuil ayist TJI cuctemsl.
Buemane u BHyTpeHHUE TTapaMeTpBhI.
[TapameTpsl T/ cuctemsbl Kak cpegHue
3HAYCHMSI BEJIMYMH, OMMCHIBAIOMINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBosbHas penakcarus T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Moaens naeansHOTO ra3a B
TepMOIII/IHaMI/IKC. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJIENTN

60

Ypasuenue Menneneena-Kianelipona u
BBIPAKCHUE JUJIs1 BHYTPEHHEW SHEPrUU

61

Bripaxkenue 17151 BHyTpeHHEH SHEPTUU




OAHOATOMHOI'O MACAJIBHOI'O I'a3a.
KBasucraTndeckne 1 HeCTaTHUYSCKHE
IIPOLCCChI

62

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Boruncnenue pabotel o rpaguky npoiecca
Ha pV-auarpamme

63

Temnonepeaayda kak crmocod U3MEHEHUS
BHYTpeHHel sneprun T/] cucremsr 6e3
COBEpUIEHHSI pabOTHI

64

KonBeknus, TenaonpoBogHOCTb,
U3JIy4YECHHE

65

Konnuecto tennotel. TemnoémkocTs Tena.
VY enbHas U MOJIIpHas TEIJIOEMKOCTH
BEILECTBA. Y JIe/IbHAs TEIUIOTA CrOpaHus
TOIUIMBA

66

Pacuér xonmyecTBa TEIIIOTHI ITPU
TerIonepeaye

67

[Tonsitue 06 aquabaTHOM MpOIIECCE.
[TepBbIii 3aKOH TEPMOANHAMUKHU

68

KonnuecTBo TernoTe! u paboTa Kak Mepbl
W3MEHEHUS BHyTpeHHeM sHepruu T /1
CHUCTEMBI

69

BTopoii 3akOH TepMOJIMHAMUKY IS
PABHOBCCHBIX 1 HCPABHOBCCHBIX
npoueccoB. HeobpaTtumocTs npupoIHBIX
IIPOLIECCOB

70

HpI/IHI_[I/IHBI HeﬁCTBH}I TCIIJIOBBIX MAIIIMH.
KT




71

Maxkcumanbaoe 3HaueHue KITJI. Iuxn
Kapno

72

Pemenue 3amau

73

3KOJIOFI/I‘-ICCKI/IG ACIICKTHhI UCITOJIb30BaAHUS
TEIUIOBBIX ABUTaTenei. TermioBoe
3arpsi3HEHUE OKPYXKAIOILEH Cpebl

74

Pemenue 3amau

75

O0600611eHre U cucTeMaTu3alys 3HaHu| 1o
teMe "Tepmoaunamuka. TemnoBbie
MalIuHbl"

76

KonTponbHas pabota no teme
"Tepmoaunamuka. TerioBbsie MaluHb!"

77

[TapooOpa3oBanre U KOHICHCAITHS.
Hcnapenne n kunenue. Y nenpHas TEIIOTa
napooOpa3oBaHUs

78

HaCI)IHICHHI)IG 1 HCHACBIIICHHBIC I1aphI.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAaBJICHUA HACBIMICHHOI'O ITapa OT
TEMIIEPATYPhl, UX HE3ABUCUMOCTD OT
00BEMa HACHIIIEHHOTO Nlapa. 3aBUCUMOCTb
TEMIICPATYPbI KUIICHHA OT AAaBJICHUA B
KHUIKOCTH

79

BnaxxnocTs Bo3myxa. AGCONIOTHAS U
OTHOCHUTCIIbHAsA BIIaAXKHOCTH

80

Pemenue 3amau

81

Teépnoe Teno. Kpucramimyeckue u
amop¢HbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIOB




82

[TnaBneHue u KpucTau3anus. Y aeiabHast
terioTa miasienus. Cyomumanus

83

Hedopmaruu TBEpAOTO Tena. PacTshkenue
u cxkarue. Casur. Moayns FOnra. [Ipenen
yOpyTux aedopmarnuii

84

TemoBoe paciiupeHue KUAKOCTEN 1
TBEPABIX TeJI. AHFAPMOHH3M TEIJIOBBIX
KOJICOAHUH YacCTHI] BELIECTBA

85

[IpeobpazoBanue 3Heprun B (Ha30BBIX
nepexoax

86

YPaBHeHI/Ie TEIIOBOro OanaHca

87

Pemenne 3agau

88

[ToBepxHOcTHOE HaTsKeHUe. Kanumsipaeie
ABJ€HUA. /{aBieHue Mo NCKpUBIECHHON
MOBEPXHOCTHIO xKuAKoCcTH. DopMya
Jlannaca

89

O06o0011eHre U cUCTeMaTH3aIMsI 3HAHUH 110
Teme "ArperaTHble COCTOSIHHSI BEIIECTBA.
®da30BbIe EPexX0bl"

90

KonrtponbHas padora o teme "Arperatssie
cocTosiHUA BemiecTBa. Pa3oBbie Nepexoipl”

91

DneKTpu3aius Tel U €€ MposiBICHUSI.
Dnektpuyeckuii 3apsia. /[Ba Buna
ANEKTPUUYECKUX 3apsaoB. [IpoBoaHMKH,
JUBJIEKTPUKU U MOJYIIPOBOJHUKHI

92

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi/l.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

93

B3aumoneiictBue 3apsaoB. ToueuHbie




3apsabl. 3akoH Kynona

94

Pentenne 3anau

95

Dnektpuyeckoe nose. Ero neiictBue Ha
DIIEKTPUIECKHE 3aPS/IbI

96

Hanpspk€HHOCTD 2JEKTPUYECKOTO TOJIS.
[IpoOnelii 3apsn. JIuaMKM HaNpsSKEHHOCTH
9JIEKTpUYECKOro nojst. OqHOpPOAHOE
JJIEKTPUYECKOE I10JIE

97

IloTeHuIMaIbHOCTH QJICKTPOCTATHYICCKOI'O
nojs. Pa3HOCTh MOTEHIIMAIOB U
HaIIPAKCHHUC

98

IToTeHuansHas OHCPIrud 3apsija B
OJICKTPOCTATUYCCKOM IIOJIC. HOTCHHI/IaJ'I
QJICKTPOCTATUYCCKOI'O ITOJIA

99

CBs13b HANPSHKEHHOCTH TOJIS U Pa3HOCTH
MNOTEHIUAJIOB VIS AIEKTPOCTATUYECKOTO
oJIst

100

[IpuHIUI Cynepno3uuu NEKTPUIECKUX
oJiIen

101

Pemenue 3amau

102

[Tone Toueunoro 3apsna. [lone paBHOMEepHO
3apsHKEHHON cepsl

103

[Tore paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. [lose paBHOMEpPHO 3apsHKEHHOM
OECKOHEYHOM MIOCKOCTH

104

[TpOBOJHUKH B IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECUS 3apsAI0B




105

I[I/IBJ'ICKTpI/IKI/I H IIOJIYIIPOBOAHUKH B
OJICKTPOCTATUYCCKOM II0JIE

106

Konnencarop. DneKTpoéMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCAaTOpa

107

Hapannenbﬂoe COCAMHCHNUEC KOHACHCATOPOB

108

[TocnenoBarenbHOE COETMHEHUE
KOHJICHCAaTOpPOB

109

3Hepr1/151 3apsAKCHHOT'O KOHACHCATOpa

110

Penrenue 3anau

111

JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJHOPOJHOM BJIEKTPUYECKOM I0JIE

112

Pemenue 3amau

113

O0o01menne 1 cucTemMaTu3anys 3HaHuH 110
Teme "OnekTpudeckoe nosue"

114

Kontponbhas pabota no teme
"Inekrpruueckoe nose"

115

Cwuia toka. [Tocrosgunblil TOK. Y CII0BUA
CYIIECTBOBAHMS IIOCTOSTHHOTO
AIEKTPUICCKOTO TOKA

116

Wcrounuku toka. Hanpsxenue u 9/1C

117

3akoH OMa 11 y4acTKa Lelu.
DNEKTPUUECKOE COIIPOTUBIICHUE

118

3aBUCHMOCTb COIIPOTUBJICHUA OAHOPOAHOTO
IMPOBOJHHKA OT €Iro AJIMHBI U IIOIIa I’
MOMCPEYHOro CCUCHUA

119

YaennHOE COIIPOTUBJICHUC BCIICCTBA.




Pemenne 3agau

[TociemoBarenbHOE, ApAIICIBLHOE,

120 CMEIIaHHOE COETMHEHUE MMPOBOTHUKOB !

121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX 1
neneit. [Ipasmna Kupxroda

122 Pemrenue 3agau 1

123 PaGora snexTpudeckoro Toka. 3aKoH |
Hoxoynst —Jlenua

124 Pemenue 3agau 1
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TenmoBas MOITHOCTH, BRIACIIICMAasI Ha 1
pe3ucrope

126 Pemenue 3agau 1

127 OJ1C v BHyTpeHHEE CONPOTUBJICHUE |
MCTOYHHKA TOKA

128 3akon OMa 115 TOJTHOM (3aMKHYTOM ) |
AJIEKTPUYECKOM LIeTTH

129 Pemrenue 3amau 1

130 MomHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3aMbikanne 1

132 KonneHncaTop B 1enu nocTOSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3amau no reme "[locTostHHBIM 1
AJIEKTPUIYECKUN TOK"

135 Pemenue 3amau no reme "[locTostHHBIM 1

3JIEKTPUYECKUN TOK"




136

Pentenue 3amau mo treme "IlocTOIHHEIN
3NIEKTPUYECKUNA TOK"

137

O06o01eHre 1 cucTeMaTr3aIs 3HaHUK 1Mo
teme "TloCTOSIHHBIN AIEeKTpUYECKU TOK"

138

KonTponbhas padota no teme
"TTocTOsSIHHBIN AMEKTpUYECKUI TOK"

139

OnexTpuuecKas MpOBOAUMOCTD PA3JINYHBIX
BELIECTB. DJIEKTPUUECKUM TOK B MeTaJljIax.
CBepxnpoBOIUMOCTb

140

DJIEKTPUYECKUI TOK B paCTBOpax U
pacruiaBax 3JeKTponuToB. 3akoHbl Dapanes
TUTSL SIEKTPOIIH3a

141

DJIeKTpUYECKUi TOK B razax. [1mazma

142

DNEeKTpUUYECKU TOK B BaKyyMe.
BakyymHabie TpuOOpsI

143

DNEeKTPUUECKUN TOK B TOJTYIIPOBOJHUKAX

144

[TomynpoBoAHUKOBBIE IPUOOPEI

145

DuU3NYECKU ITPAKTUKYM 10 TEME
"M3MepeHue Cuiibl TOKa U HAMPSHKEHUS B
LIENH IOCTOSHHOT'O TOKAa IIPU MOMOILIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o pusuke. [Ipumepsl
U3MEpEHUs PU3NUECKUX BETHUYUH MPH
IIOMOIIY KOMIIBIOTEPHBIX JATYMKOB"

146

DU3NYECKUI TTPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO JABUKEHUS C
EJIbIO OTPEeJIeTIeHHsI MTHOBEHHOMN




ckopoctu"

147

®uU3HYECKUI TPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHHUs Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
IBIDKECHUY 110 HAKJIOHHOM INIOCKOCTH" HMIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHU TIPU PaBHOYCKOPEHHOM
NBIDKEHUN"

148

®uU3HYECKUI TIPAKTUKYM I10 TEME
"N3mepeHne yCKOpeHHsl CBOOOTHOTO
najgenus” win "M3ydeHue IBHKEeHUs Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

149

DuU3HYECKUN IPAKTUKYM 110 TEME
"N3ydyeHue IBHKEHUS TeJla [0 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOJIYJIIO CKOPOCTBhIO" MM
"HccnenoBanue 3aBUCMMOCTH MEPUOJIA
oOpallleHus: KOHUYEeCKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

150

PU3HUECKUI IPAKTUKYM I10 TEME
"N3MepeHne paBHOECHCTBYIOIIEH CUIIbI
pU JIBUKEHUH OpyCcKa M0 HaKJIIOHHON
miockoctu" i "lIpoBepka runoressl o
HE3aBUCHUMOCTH BpEMEHHU JIBH)KEHUS Opycka
110 HAaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTOsIHUE OT €ro Macchl"

151

®U3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTHU CUIT
YIPYTOCTH, BO3HUKAIOIINX B IPYKHHE U
pE3UHOBOM 00pasie, oT ux aedopmarun”




win "M3ydenne ABMKEHUS CUCTEMBI TEIT,
CBSI3aHHBIX HUTBIO, ICPEKHHYTOU Yepes
JIErkui OJI0K"

152

DU3NYECKUIN TPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienta TpeHus 1o
BEJIMYMHE YTII0BOTO KO3 duIeHTa
3aBucuMocTtd Frp(N)" mim "UccnenoBanue
JBUKEHUS OpyCKa M0 HaKJIIOHHON
MJIOCKOCTH C TTEPEMEHHBIM KO3 PHuIimeHToOM
TpeHus" win "M3yyeHue ABMKEHUs Ipy3a
Ha BaJly ¢ TpeHuem"

153

®uU3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPIOTO TeJia, UMEIOIIETO OCh BpalieHus"
ninu "KoHCTpyrnpoBaHHE KPOHIITEHHOB U
pacuér cui ynpyroctu" uinu "N3ydenue
YCTOMUYMBOCTU TBEPAOTO TEJIa, UMEIOIIETO
101/ 1b OfophI"

154

PuU3HUECKUI IPAKTUKYM I10 TEME
"M3Mepenne uMiryJibca Tela 1o
TOPMO3HOMY ITyTH" Hiu "M3Mepenune cuibl
TATH, CKOPOCTH MOJIEIIH IJIEKTPOMOOIIS U
MOITHOCTHU cuJibl TATK" WK "CpaBHEHUE
M3MEHEHUS UMITYJIbCa Tella C UMITYJIbCOM
cunel" win "HMccnenoBanue coxpaHeHUst
UMITyJIbCa IIPHU YIPYTOM B3aUMOJIEUCTBUH"
i "M3mMepeHne KHHETUYEeCKON SHEPTUuu
TENa 110 TOPMO3HOMY ITyTH"

155

Ou3NYeCKnil MPaKTUKYM IO TeMe




"H3y4yeHne n30TepMUYECKOTO Mpoliecca
(pekoMeHI0BaHO HCIIOIb30BaHHE

b poBoit nabopatopun)" wiu "M3yuenue
M30XO0pHOTO npouecca" unu "N3yuenune
u3o0apHoro npouecca" uimn "IIpoBepka
ypaBHEHUS COCTOSIHUS"

156

®uU3HYECKUI TIPAKTUKYM I10 TEME
"M3Mepenne ynenbHOM TeIIOEMKOCTU" UiTn
"HccnenoBanue npouecca OCTbIBaHUS
BeutectBa" win "Mccnenosanue
agumabatHoro nporecca” win "M3ydeHue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUIICHUS
JKUIKocTen"

157

Du3HUECKUil TPAKTUKYM T10 TEME
"N3y4yeHue 3aKkOHOMEPHOCTEN UCTIapEeHUs
xuakocter" win "M3mepenue yaenbHou
TEIUIOTHI TUIaBJeHus Jibaa" win "N3ydenue
CBOMCTB HACBIIICHHBIX NTApOB" MU
"N3mepenne abCcoMOTHON BIaKHOCTH
BO3JlyXa U OLIEHKA MacChl NapoB B
nomenieHnn". M3mepenne kosddunnenta
MOBEPXHOCTHOTO HATSKEHUS

158

DuU3NYECKU ITPAKTUKYM 10 TEME
"HaGmronenue npeBpalieHus SHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
u3iyuyeHus ceeroauona” win "M3ydyenue
MPOTEKaHUs TOKA B LIETIH, COAECpKAIICH
KoHJeHcaTop' win "Pacnipenenenue




Pa3HOCTH MTOTCHITMAIOB (HAMPSDKEHUS) TIPH
MOCJIE0BATEILHOM COEAUHEHUN
KOHJIEHCATOpPOB"

159

DU3NYECKUIN TPAKTUKYM 110 TEME
"HccnenoBanue CMEIAHHOTO COCIMHEHNUS
pesuctopoB" win "M3MepeHne yneabHoro
CONPOTUBIIEHUS TPOBOJHHUKOB" MIIN
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpPsHKEHUS TS JTaMITbl HaKaJIuBaHUs "

160

®U3HYECKUI IPAKTUKYM I10 TEME
"HaGmronenue anektponu3sa’ wim
"N3mepenue 3apsijia 0OTHOBAJIEHTHOTO HOHA"
mnu "UcciaenoBanue 3aBUCUMOCTU
COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJBT-
aMIIEpHOM XapaKTEPUCTUKHU auoaa'

161

PesepBubIil ypok. O60011EHUE U
CUCTeMaTH3alus 3HaHU 110 TeMe
"KunemaTtuka"

162

PesepBHeIil ypok. O000mICHNE U
CHCTEMAaTH3alUs 3HAHHI 110 TEME
"lunamuka"

163

PesepBHeIit ypok. O0o01IeHHE U
cucreMaru3anys 3HaHui mo treme ""CraTtuka
TBepaoro tena'

164

PezepBHblit ypok. O6001IeHNE U
cucTeMaTH3aIMs 3HaHui 110 TeMe "3aKOHEBI
COXpaHEHUs1 B MEXaHUKe"




165

PesepHbIii ypok. O600111eHHE T
cucTeMatusanusd 3Haguil mo reMe "OCHOBEI
MOJICKYJIIPHOKUHETUYECKO# Teopun”

166

PezepHbIii ypok. O60011eHHE T
CHCTEMAaTHU3alMI 3HaHUH 110 TEME
"Tepmoaunamuka. TerioBbsie MauHb!"

167

PesepBubIil ypok. O6001IEHNE U
CUCTEMAaTH3allls 3HaHUH 110 TeMe
"ArperaTtHble COCTOSIHHSI BEIIECTBA.
®dazoBbie Iepexoan"

168

PesepBHslit ypok. O600mIeHHE U
cucreMaTul3anus 3HAHWUH II0 TEME
"JnekTpuueckoe moie"

169

PesepBHelit ypok. O6o0mIeHue 1
cUCTEeMaTH3alus 3HAaHUH 110 TeMe
"ITocTOSIHHBIN ANEKTpUYECKUI TOK"

170

PesepHbIii ypok. O600111CHHE T
cucTeMaTh3anus 3HaHui mno teme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

BzaumoaericTBre MOCTOIHHBIX MArHUTOB U
MPOBOJHUKOB C TOKOM. MarHuTHoe moJie.
['unoreza Amnepa

Bekrop maruuTHOM MHAYKIMU. [TpuHImn
CyIEPIIO3UIIMM MATHUTHBIX MOJed. JInnun
MarHUTHOW UHAYKUIHH

MarsuTHoe 1moJjie IpOBOJHUKA C TOKOM.
OneIT OpcTena

Cuna Amnepa, e€ HarpaBJIeHHUE U MOJYJITb

Penrenue 3anau

[TpumeHnenune 3akoHa Amnepa.
DJeKTpOoU3MEepHTEIbHbIE TPHOOPHI

Cuna JlopeHua, e€ HanpaBiI€HUE U MOIYJIb.
JIBrm>keHue 3apsKEHHOM YaCTHULIbI B
OZHOPOJHOM MArHUTHOM I10JIE

Penrenue 3amau

PaGoTa cuiel Jlopenna

Pemenue 3amau

11

MarauTHoe 1oJie B BEILIECTBE.
DeppoMarHeTUKy, napa- u JuaMarHeTHKU

12

OcHOBHBIE CBOWCTBA (peppOMArHETUKOB.




[Tpumenenue eppoMarHeTHKOB

13 Pemenue 3amau mo teme "MarautHoe moje"

14 Pemenue 3aga4 o teme "MarautHoe nose"

15 SIBIeHME IEKTPOMArHUTHOW MHTYKITHH.
[ToTok BeKTOpa MArHUTHON MHAYKLIUU

16 OJIC uHayKumu

17 3aK0H JIEKTPOMArHUTHOW MHIYKIIMH
®dapanes

18 Buxpesoe snexrpuueckoe none. Toku Dyko

19 O/1C nHAYKUMH B IBUKYIIUXCS
MIPOBOIHUKAX

20 Penrenue 3amau

21 ITpaBuio Jlenua

2 NunyktuBHOCTE. KaTynika HHIyKTUBHOCTH
B IICIIH IIOCTOSHHOI'O TOKA

3 SBnenue camounaykiuu. J/C
CaMOMHIYKITUI

24 DHeprus MarHUTHOTO TIOJIST KaTYIIKH ¢
TOKOM. DJIEKTPOMAarHMuTHOE T0JIe

25 Pentenue 3amau

2% O0001eHre 1 cucTeEMaTU3aIMs 3HAHUH 110
TeMe "DnekTpoanHamMuKa"

7 KonrponbHas padora no Teme
"OnexkTpoauHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHEIC

KoJIeOaHMSI. FapMOHI/I‘leCKI/IC KoJieOaHHs




Knnematnueckoe u JUHaAaMHUYCCKOC

29 OIMCaHKE KOJIeOATEIbHBIX NBYIKEHUN
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMUYECKOTO OMMCAHUS TAPMOHHYECKHUX
KOJICOaHMI U3 UX YPHEPTETUIECKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Awmiutyzaa u ¢asza konedaHui
[Tepuon u yacrora konebanuit. [lepron
MaJbIX CBOOOIHBIX KOJIEOAHUH

32 MaTeMaTU4yecKoro MastHuka. llepuon
CBOOOJTHBIX KOJI€OaHH MPYKUHHOTO
MasiTHHKa

13 3aryxaromue KoneOanus. BeiHyXIeHHBIC
koJieOanus. Pe3onanc

34 ABTOKOIEOaHUS

35 Pemenune 3amaq

36 Ypok-koHpepeHnus "MexaHudeckue
KOJIeOaHMs B My3bIKaJIbHBIX HHCTpyMEHTaX"

37 O0o001IeHNEe U CHCTEMATH3allisl 3HAHUH 110
TeMe "Mexannueckue konedanus"

13 DNIeKTpOMarHUTHBIC KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®dopmyina Tomcona. CBsS3b aMIUTATY ABI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B KOJIeOATeTbHOM KOHTYype

40 3aK0H COXpaHEHUS YHEPTUU B UJI€ATTLHOM

K0JIe0aTeTbHOM KOHTYPE




3aTyxaIOHme QJICKTPOMArHuTHLIC

41 KoJieOanus. BeIHYKIeHHBIC
AIIEKTPOMATrHUTHBIE KOJIeOaHUs

42 ITepemennsbIit TOk. Pe3uctop u KOHAEHCATOP
B LIETIA TTIEPEMEHHOTO TOKa

43 Karymika uHyKTUBHOCTH B LIETIH
MEPEMEHHOTO TOKa

44 3akoH OMa 1151 2JIEKTPUYECKON Lienu
MEPEMEHHOT0 TOKa
MoIHOCTh MEPEeMEHHOTO TOKa.

45 AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE
CHUJIBI TOKA U HATIPSHKEHUS

46 Pe3oHaHC B 2JIEKTpUYECKON 1Ienn

47 Pewenne 3anau
WneanbHblif Tpanchopmartop.

48 [Ipou3BoACTBO, Mepeava u MoTpedIeHre
AIIEKTPUYECKOU SHEPrUU
DKOJIOTHYECKUE PUCKU ITPU POU3BOJICTBE

49 anekTpo3Heprun. KynbTypa ncnosb30Banus
AJIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HU

50 Pentenue 3amau

51 Penrenue 3anau

5) O0600611eHre U cucTeMaTu3alys 3HaHU| 110
TeMe "DIeKTpOMarHuTHBIE KojeOaHus"

53 MexaHndeckue BOJIHBI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH




55 3ByK. XapaKTepUCTUKH 3ByKa

56 Nudpasyk u ynprpassyk. [llymoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

57 Pemenue 3anau

53 DneKTpOMarHuTHEIE BOJHBL. M3myueHue
AIIEKTPOMATHUTHBIX BOJIH

59 DHeprus MeKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMArHUTHBIX BOJH
[Ixana 3eKTPOMarHUTHBIX BOJIH.

60 [IpumeHeHre 3JIeKTPOMarHuTHEIX BOJIH B
TEXHUKE U OBITY
[IpuHIUTIBI paIUOCBS3U U TEJICBUICHHUS.

61 Pannonokarus. DIeKTpoOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

2 KontponbHas padora no teme "Konebanus
1 BOJTHBI"

63 Caer. 3aKOH NPSMOJMHENHOTO
pacnpocTpaHEHusl CBETa

64 Pemenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpOCTPaHEHUsI CBETa

65 Ortpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3eprano
[Ipenomnenue cBeta. AOCONIOTHBIN U
OTHOCHUTEIBHBIN TTOKA3aTeIb MPEIOMIICHUSI.

66 [TostHOE BHYTpEHHEE OTpAKEHHUE.

[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpaKeHUS




Pemenue 3amau Ha IMPUMCHCHUC 3aKOHOB

67 OTpa)KCHHUS U IIPEJIOMIICHUS CBETA

68 Xop stydeit B mpusme. Jlucnepcens cBerTa.
CnoxHbIN cocTaB Oenoro cBera. Llser

69 JInn3el. @OKYCHOE pacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

70 [Toctpoenne n300paXkeHU B JIMH3aX U UX
cucTeMax. Y BEJIMYCHHE JINH3bI
Pemenue 3anau Ha mocTpoeHue

71 N300paKeHUH, OITy4aeMBbIX C TOMOILBIO
JIVH3

72 I'ma3 kak onruuyeckas cucreMa

7 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH
reOMETPUYECKON ONTUKH

74 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNuTtepdepenius ceeta

77 KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS
HaOJIr0/1IeHUs] MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenne uHTEpPEpEeHIINN

80 Hudpakmus cBeta

21 Hudpakuronnas pemérka. Y cioBue
HaOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB

82 Pewenne 3anau

23 ITonnepe4HOCTh CBETOBBIX BOJIH.

[Tonsipusanus ceera




84

Pemenne 3agau

85 CBeTOBBIE SIBICHUS B IPUPOJE 1

26 O0600611eHre U cucTeMaTu3alys 3HaHU| 110 |
teme "Onrtuka"

87 KonrponbHas pabora no teme «OnTHKa» 1
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKU. 3aKOHBI 3JIEKTPOAMHAMUKU U 1
MPUHLIAIT OTHOCUTEIbHOCTH

29 ITocTynaTel cieruaibHOW TEOPUHU |
OTHOCHUTENIbHOCTU
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeoOpazoBanus Jlopenia. Ycnoue

90 MPUYMHHOCTA. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U
COKpaIlleHUE ITTUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM i
4aCTULIbI

9 CBs13b Macchl ¢ PHEPIUEN U UMITYJIbCOM 1
PENATUBUCTCKOMN YaCTULbl. DHEPTHUs ITOKOS

93 PaBHOBeCHOE TEIUIOBOE U3IIy4YECHUE 1

94 3akoH cmenieHus Buna 1

95 I'mnote3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMITyJIbc (GOTOHA 1

97 ®otosdpdext. Onbitel A. I'. Ctonerona. |
3akonbl poTtoaddexra

08 VYpaBHenue DitHiTeitHa 1715 poTroddpdexra. |

"Kpacnas rpanuna” ¢potorddexra




99

Jasnenue cBeta. OmbiTel I1. H. JleOGenena

100

BosmHoBBIe CBOMCTBA YaCTHI]

101

Bounnsl e bpoitid. JlnvHa BOJIHBI e
Bpoiins u pa3mMepsl 00J1aCTH JTOKATH3AIHH
JIBIOKYILIEVCS YaCTULIBI

102

KopmyckyisipHO-BOJIHOBOM Ayanu3m

103

Judpaxius 37eKTPOHOB Ha KpUCTaIax

104

Cnenuduka n3MepeHuii B MUKPOMHUPE.
CootHoleHus HeonpeaenéHHOCTEN
I'eit3enOepra

105

Pemenue rpaduueckux 3agau

106

Pewenne pacy€THbIX 3a1a4

107

KonrponbHas padora no temam: "OCHOBBI
CTO", "KopnyckyisipHO-BOJIHOBOM
nyanusm"

108

OMnBITHI O UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Tnanetapnas monens atoma Pesepdopaa

109

IToctynater bopa

110

Bunei ciektpoB. CniekTp ypoBHEH 3HEPIHH
aToMa BOAOpoJa

111

CrHoHTaHHOE U BBIHYKACHHOC U3JIYUYCHUC
CBCTa

112

Jlazep

113

Hyxnonnas moxaens snpa ['elizen6epra-
NBaneHko. 3apsa 1 MaccoBOE YUCIIO siApA.
H3otonsl. PannoakTuBHOCTE

114

3aKoH pasinoaKkTUBHOTrO pacnajaa. ColicTBa




VMOHHU3MPYIOLIETO U3JIy4eHUs. BiusHue
paZMOaKTUBHOCTH HA )KMBBIE OPTraHU3MBI.
Hozumerpus

115

DOHeprus CBsI3U HYKJIOHOB B sjipe. S nepHbie
cuibl. Jledekt maccol sapa. Snepuoie
peakuun. Snepusie peakTopsl. [IpobiemMsr
YIPaBIsEMOro TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHKU

116

Mertoapl perucTpaiuy U UCCIeI0BAHMS
3NeMEeHTapHbIX yacTull. DyH1amMeHTanbHbIe
B3aUMOJICUCTBUA. bapnoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanmapTHOU
Mozenu. KBapk-Tiit0oHHAst MOJIEb aJpOHOB

117

®usuka 3a npeaenamu CtaHnapTHON
Mozenu. TéMHast maTtepus v TEMHas
sHeprus. ENMHCTBO Qu3myueckol KapTHHBI
Mupa

118

Oransl pa3BUTUS ACTPOHOMUHU. 3HAYCHHE
aCTPOHOMHUU

119

[TpruMEeHUMOCTh 3aKOHOB (PH3UKHU AJIs
00BSACHEHUS IPUPOJIbI KOCMUYECKHUX
00BEKTOB. MeTO/IbI ACTPOHOMHUYECKHIX
HCCIICIOBAHMI

120

CoBpeMEHHBIE ONITUYECKHUE TEJIECKOTIBI,
paluoTeNecKonbl, BHEaTMOC(hepHas
aCTPOHOMUS

121

Bup 3B€3nH0T0 HeOa. Co3Be3nus, spKue




3Bé3,I[I>I, IIJIaHCTBI, X BUANMOC JIBUXKCHUC

122

Conueunas cuctema. Comnaie. ConHeuHas
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3Hepr1/m COJ'IHHa nu
3BE3N

123

3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTUKH.
Huarpamma "crieKTpaiabHbIN KJ1acc —
CBETUMOCTB"

124

3BC3HBI TJIaBHOM IOC/IEI0BATEILHOCTH

125

Bnytpennee crpoenue 38€31. COBpeMEHHbIE
MIPEJCTABICHUS O TPOUCXOKICHUH U
spomroli CoJIHIA M 3BE3]1. DTaIlbl JKU3HU
3BE3N

126

Mineunsiii [1yte — nama [Manaktuka. Tumbl
ranakTuk. YEpHbIE IBIPHI B Apax TaJaKkTHUK

127

Bcenennas. Paciimpenue Beenennoid. 3akoH
Xab6mna. Teopus bonbiioro B3peiBa.
PenukToBoe nznyueHue

128

Macrabnas ctpykrypa Beenennoil.
MeraranakTuka

129

Hepeménnsie mpobaemMbl acCTpOHOMUU

130

Du3HUECKUil TPAKTUKYM I10 TEME
"HccneagoBaHue MAarHATHOTO II0JIST
IMOCTOSTHHBIX MAarHUTOB' WM
"HccmenoBaHue CBOMCTB
deppomarnetuxoB" winu "HccnenoBanue
JIEMCTBUSI IOCTOSIHHOTO MarHUuTa Ha PaMKy C
TOKOM"

131

Ou3nYecKuil MPakTUKyM IO TeMe




"Uzmepenue cunbsl Amrepa" uinu "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CHJIbI ToKa"
nin "Onpenenenre MarHUTHON MHIYKIUU
Ha OCHOBE M3MEpPEHUS CUJIbl AMriepa"

Pu3HUECKU TPAKTUKYM I10 TEME
"UccnenoBaHue ABJICHUS

132 AJEKTPOMArHUTHOW MHIAYKIHUH" WIIH
"OmnpeneneHne HHIYKIIMA BUXPEBOTO
MardHUTHOTO HOA"

Pu3HUECKU IPAKTUKYM I10 TEME
133 "UccnenoBanue sIBJICHUS CAaMOUHIyKIIMU"
i "COopka MOJIETIH 3JEKTPOMAarHUTHOTO

reseparopa"

Pu3HYECKU TPAKTUKYM I10 TEME
134 "N3mepenue neproia CBOOOHBIX

KOJICOaHWI HUTSHOTO M TIPYKUHHOTO
MAasITHUKOB"

DuU3NUECKU IPAKTUKYM I10 TEME
135 "IIpeoOpa3oBanne SHEPTUH B IPYKUHHOM
MasiTHUKE"

Pu3nUeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa 4epes
136 MIOCJIE0BATENBHO COEINHEHHBIE
KOHJICHCATOP, KaTYIIKY U Pe3UCTOp" WK
"UccnenoBanue pabOThl HICTOYHUKOB CBETA

B LIENIM IEPEMEHHOI0 TOKa"

DuU3NUECKUN IPAKTUKYM I10 TEME

137

"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"




138

duznuecKuil NpakTUKyM IO TeMe
"M3Mepenne nokazaTess MpeaoMIIeHUs
crexna" wiu "llomyuenue nzo0paskeHus B
cUCcTeMe M3 IJIOCKOT0 3epKaja U JIMH3bI"

139

Pu3HUECKU TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha mpuMepe
Kuakux uH3)" win "M3Mmepenue
(OKYCHOTO PacCTOSIHUS pACCEUBAIOIINX
uH3"

140

DU3NYECKUI MTPAKTUKYM 10 TEME
"Habmonenue qudpakiuun, nHTephEepeHIINN
Y noJisipu3aiuu ceera'

141

Pu3HYECKU TPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTull (1o ¢otorpadpusim
TPEKOB 3apsKEHHBIX YaCTUL B MATHUTHOM
nosie)"

142

Pu3HUECKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHo# 1lnanka Ha
OCHOBe uccienoBanust porodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO OT HanpsiKeHUs "

143

DU3HUECKUI IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa pa3peskeHHOro
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
nocrossHHOW Pundepra”

144

Pu3NUECKU IPAKTUKYM 110 TEME
"HccnenoBanne paarnoakTUBHOTO GhoHA C




WCITOJIb30BAaHUEM JTO3UMeTpa' HIIN
"N3yueHune moryiomneHus: 6eTa-4yacTuil
amroMuaeM"

145

DU3NYECKU MTPAKTUKYM 10 TEME
"HaGmronenus 3BE31HOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TTPHIIOKEHUH IS
OTIpeICTICHUS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro Moiaylapus U sipKue
3BE3161" win "HaOmroaeHus B TEIECKOI
JlyHssl, 11aHeT, TYMaHHOCTEHN U 3BE3AHBIX
CKOIJIeHuI"

146

O00011eHre U cCUCTEMAaTU3aIlNs 3HAHNI.
Ponb ¢usuku u actpoHOMUU B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMATILHOW U ATHUYECKOH cepax
JIesITeJIbHOCTH YeJIOBEKa

147

O0600611eHre U cucTeMaTu3alys 3HaHUH.
Ponb 1 MecTO GU3UKU M ACTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUpPa

148

O000611eHre U cucTeMaTu3alys 3HaHUH.
Pounpb pusnueckoit Teopun B popMUpOBAHUT
NpeCTaBICHNN 0 (U3NIECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAY4YHBIX IIPEJCTABICHUN O IPUPOAC

149

O0001IEeHNE U cUCTEMATHU3AllNs 3HAHUH 110
teme "Kunemarnka"




O060011IeH1E U CUCTEMATU3aIlUs 3HAHUH 110

150 teMe "Kunemaruka"

151 O0001Ienre ¥ cucTeMAaTU3ays 3HaHUH 110
teme " JIlnunamuka"

152 O0001Ienre ¥ cucTeMaTu3anys 3HaHuH 110
teme "Cratuka TBepaoro tena'

153 O0o001IcHNEe U CHCTEMAaTH3allHsl 3HAHUH 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"
O0o001IcHNEe U CHCTEMAaTH3allUsl 3HAHUH 110

154 teme "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM
Teopun"

O00011eHE U cCUCTEMATH3AIMs 3HAHUH 110

155 teme "Tepmonunamuka. TennoBbie
MalIuHb!"

O0001eHre 1 cucTeMaTU3alus 3HAHUHI 110

156 Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

157 O0001IeHre ¥ cucTeMaTH3alys 3HaHuH 110
TeMe "DnekTpudeckoe nose"”

158 O0o001IcHNE U CHCTEMAaTH3allisl 3HAHUH 110
teme "[loCTOAHHBIN 2neKTpUUecKuil ToK"

159 O0o001IcHNE U CHCTEMAaTH3allisl 3HAHUH 110
teMe "Toku B pa3ianuHbIX cpenax”

160 O0001eHre U cucTeMaTU3alis 3HAHUH 110
TeMe "MarautHoe none"

PesepBHbIif ypok. O6001IeHIE 1

161 cUCTEMaTH3aIns 3HaHUH 10 TeME

"DnexkTpoMarHuTHas UHIYyKIuUs"




162

PesepHbIii ypok. O60011ICHNE T
CHCTEMAaTU3alys 3HAHUH 110 TeMe
"Mexannyeckue Koneoanus"

163

PesepBHbIif ypok. O6001IeHIE 1
cucreMartTu3anuia 3HAHUH II0 TEME

"DJIeKTpOMarHuTHbIC KoJieOaHus'

164

PesepHbIif ypok. O6001eHE 1
CUCTEMAaTH3alMs 3HaHUM 110 TeMe
"MexaHu4eCcKHe U AIEKTPOMATHUTHBIE
BOJIHBI"

165

PesepBHelil ypok. O6o0IIeHNE 1
cucreMaru3anus 3Hanui mo reme "Omruka"

166

PesepBHelit ypok. O6o01IeHNE 1
cucreMatu3anusd 3HaHui 1mo reMe "OCHOBEI
CTO"

167

PesepBHrlIit ypok. O60011IeHNE 1
cucTeMaTH3alus 3HaHUH 110 Teme
"KopmyckysipHO-BOJIHOBOM Jyan3m"

168

PesepHbIii ypok. O60011ICHNE T
cucTeMaTu3anus 3HaHui 1mo teMe "dusznka
atoma"

169

PesepBHbIif ypok. O6001IeHIE 1
cUCTEMAaTH3ans 3HaHuH 1o Teme "duszmka
aATOMHOTO SApa U AJIEMEHTapHBIX YacThIl"

170

PesepHbIif ypok. O6001eHIE 1
cUCTEeMaTH3alus 3HAaHUH 110 TeMe
"OnemeHTHl acTpoPU3UKH"




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka. Konebanus v Boausl, 11 ximace/ Msakumes I'.4., Cuasakos A.3.,
OO6111€CcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» ®usuka. Mexanuka, 10 xirace/ Msxwuies I'.51., Cunsaxos A.3., O0miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/JIPODAY; AKIIMOHEpHOE OOIIIECTBO
«3parensctBO «lIpocBemenne»

» ®dusuka. MonekymsipHas ¢usuka. Tepmoaunamuka, 10 kinace/ Msikumes 1751,
CunsikoB A.3., OO1IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxrmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

» duszuka. Ontuka. KBantoBas ¢usuka, 11 kinacc/ Msakumes I'.4., Cunskos A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AKkimoHepHOE
obmectBo «M3marenbctBo «IIpocBemenne»

» ®usuka. dnexkrpoannamuka, 10-11 knaceel/ Mskuies I'.51., Cunsakos A.3.,
OO6111€CTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
®uzuka. 10,11 knace. YrinyOneHnHbiit ypoBeHb. MeToanueckoe nocooue

yueOHuky I'. 5. Msakumesa, A. 3. Cunsikosa A.3.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

http://window.edu.ru

https://resh.edu.ru

http://nrc.edu.ru/est/r2

http://www.ru.convert-me.com/ru

http://physics.nad.ru/physics.htm

http://www.elkin52.narod.ru

www.school-collection.edu.ru

www.planetashkol.ru

www.tulaschool.ru






