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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo Qu3HMKe Ha ypOBHE CpeaHero oomero oOpa3oBaHusl pa3zpadoTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW MPOrpamMMBbl,
npeactarieHHbx B DI'OC COOQO, a taxxke ¢ yuéroM enepanbHO pabodeil mporpaMMbl BOCITUTAHUS
n Konuenmun npenogaBanus yuyeOHoro mpeamera «DPusumka» B 00pa3oBaTEIbHBIX OpPraHU3AIMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

IIporpamma no ¢usuke onpezaenser 00sA3aTeNbHOE IPEIMETHOE COAEPIKAHUE, YCTAaHABINBACT
PEKOMEHAYEMYIO I0CIIEeI0BaTeIbHOCTh M3YYEHUsI TEM M pa3fesioB Yy4eOHOro mpeamera ¢ y4yéTom
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA Y4e0OHOTrOo Ipolecca, BO3PACTHBIX
ocobenHocTel oOyuarommxcs. [Iporpamma no ¢usuke qaét npeAcTaBICHUE O LENAX, CONEPKAHHH,
obmielt crparerud OOY4YeHHs, BOCHMTAHUS M Pa3BUTUSA OOYYAIOLIUXCS CPEICTBAMH Y4yeOHOTO
npeamera «Pu3uKa» Ha yriayOoIEHHOM ypOBHE.

Wzyuenne Kypca ¢u3MKH YriayONEHHOTO ypOBHS MO3BOJSET PEaM30BaTh  3a7a4H
npoeCCHOHATPHON OpPUEHTAIlMK, HAINPAaBICHO HA CO3JAaHWE YCIOBUH JUIA TPOSBICHHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN Ka)KIbIM OOydaroUIMMCs, KOTOpble HEOOXOIUMbI
U1l IPOJIOJKEHUST 00pa30BaHMsl B OpPraHMU3aLuUsaX Npo(eccHoHaIbHOr0 00pa3oBaHMs MO Pa3InYHbIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs IIaHUPYEMbIe Pe3yJbTaThl OCBOEHUS Kypca (pU3UKU
Ha YPOBHE CpelHero oOIero oOpa3oBaHMs: JMYHOCTHBIE, METalpeAMETHbIE, MpeiMeTHbIE (Ha
yriyonéHHoMm ypoBHe). HaydHo-meTonoornueckoil OcHOBOW st pa3paOoTKu TpeOoBaHMM K
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ysibTaTaM OO0y4arouuxcs, OCBOUBIIUX
IporpaMMy 1o (pu3MKe Ha ypOBHE CpeHEro o01iero o0pazoBaHus Ha yriayOIEHHOM YPOBHE, SBIISETCS
CHUCTEMHO-/I€ATEIbHOCTHBIN MOAXO.

IIporpamma no (pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PM3MKU Ha YrIIyOJEHHOM ypOBHE, B TOM YHUCIIE
IIpeIMETHBIE PE3YJIbTAThI MO rojilaM 00yUEHUs;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Tporpamma no ¢pu3nke UMeeT MPUMEPHBINA XapaKTep U MOKET OBITh HCIIOJIb30BaHA YUUTEISIMU
(U3MKHU 17151 COCTABICHUS CBOUX pabOYUX MPOrpaMM.

[IporpaMMma o ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY YUUTENEW U MPEAOCTABIISIET
BO3MOXXHOCTH JUJISl peasiM3allii pa3iIMyHbIX METOJUYECKHX IMOAXO0JI0B K MPEnoJaBaHuI0 (PU3MKU Ha
yriIyOJaEHHOM YpOBHE IPH YCIOBUU COXPAaHEHMs 0053aTeIbHOM YacTu Coep KaHus Kypca.

dusnka Kak Hayka o HauOojee OOIIMX 3aKOHAX MPUPOABI, BHICTYyIAs B KauecTBe y4yeOHOTo
mpenMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUN 00 OKpYyKalolleM MHpE.
[IxonpHBIHA Kypc PU3UKU — CUCTEMOOOPA3YIOMINM AJI1 €CTECTBEHHO-HAYUYHbBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLECCOB U SIBJICHUN, M3y4yaeMbIX XUMHEH,
ouosiorueit, gusnueckoir reorpaduei n actpoHomuel. Mcrnonb3oBaHue M aKTUBHOE NMPHUMEHEHUE
(hU3UYECKUX 3HAHUHN OMPEEITIIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe
SHEPIreTUKU, TPAHCIOPTa, OCBOEHHS KOCMOCA, IMOJYYEHHUS HOBBIX MAaTe€pHajoB C 33JaHHBIMU
cBoiicTBamMH. M3ydyeHue (u3MKH BHOCHUT OCHOBHOH BKJaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpa 00ydaronierocs, B GoOpMHUpPOBaHNE YMEHUN IPUMEHATh HAYYHBIH METO/] TO3HAHUS IPU
BBINOJIHEHUH UMU YYE€OHBIX HCCIIEOBAHUI.



B ocHoOBy kypca (u3MkM Ha ypoBHE cpelHero oOuiero oOpa3oBaHMs IOJIOXKEH psaa UIeH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IPUHLUIIBI €0 IOCTPOCHUS.

Hoea yenocmuocmu. B COOTBETCTBUU C HEH KypC SBIIAETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH
COZCPKUT MaTepuaj M3 BCeX pa3/eioB (U3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOH, TaK H
COBPEMEHHOW (PU3UKH.

Hoesa 2enepanuzayuu. B cooTBeTCTBUM C Hel Marepuan Kypca (pu3Mku oO0bEIUHEH BOKPYT
¢usnueckux teopuil. BenynmM B Kypce siBisieTcs GOpMUPOBAHHE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEILIECTBE U MOJIE.

Hoesn zymanumapuszayuu. EE peanmzanus INpeanoyaracT MCIOJIb30BaHUE I'yMaHUTapHOTO
noTeHuana (GU3NYeCKOl HayKH, OCMBICIIEHUE CBSI3U pa3BUTHUsS (DU3MKM C pa3BUTHEM OOIIecTBa, a
TaKXe ¢ MHPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUIECKUMH TPOOIEMaMH.

Hoesa npuknaonoui nanpagnennocmu. Kypc ¢usuku yriryOiaEHHOTO YpOBHS HpEAIIONaraet
3HAKOMCTBO C IIMPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTMYECKUX NPUIIOKEHUHM N3YYEHHBIX TEOpUi
u 3aKkoHOB. [Ipu 3TOM paccMaTpuBalOTCs HAa ypOBHE OOIIMX IPEICTABICHUM U COBpPEMEHHbIE
TEXHUUYECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS O3JIEMEHTOB COJEp)KaHUs,
MOCBALIEHHBIX SKOJIOTHYECKUM ITpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbl C PA3BUTUEM TEXHUKU
U TEXHOJOTHH, a TaKke OOCYXIeHHS Mpo0JieM palUOHAIBHOIO NPUPOAONOIb30BAHUS U
9KOJIOTMUYECKOH 0€3011aCHOCTH.

OcBoeHHE conep)KaHUs MPOrpaMMbl MO (U3HMKE JOJDKHO OBITH MOCTPOCHO Ha TNPUHIMUIAX
CHCTEMHO-/IeATEIbHOCTHOr0 noaxona. /g ¢usuku peanusanust 3TUX MPUHLUMIOB Oa3upyercs Ha
UCMOJb30BAHUU CAMOCTOSTEIBHOTO JKCIEPUMEHTa KaK IOCTOSIHHO JAeWCTBYoIero (akropa
yuebHoro mporecca. [ yriayOGn€éHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOIrO
AKCIIEPUMEHTA, BKIIIOYAIOIIET0 (PPOHTATIbHBIE YUEHUYECKHUE OTIBITHI TPU U3YUYEHUU HOBOT'O MaTepuana,
nabopaTopHble paboThl U paboOThl MpakTHKyMma. [Ipu 3TOM BO3MOXHBI /Ba croco0a peaau3aluu
¢u3nyeckoro NpakTukyma. B nepBom ciydae npakTUKyMm npoBoauTcs 1u6o B koHue 10 u 11 knaccos,
b0 Mociie MEPBOr0 U BTOPOIO MOJYTOAMM B Ka)XJAOM M3 3TUX KiaccoB. Bropoil cmocod — 3to
MHTErpanus padboT NMpakTUKyMa B CUCTEMY JIJaOOpaTOpHBIX paboT, KOTOpPbIE POBOASTCS B IpoIiecce
u3yueHus paszzgena (temsl). Ilpu 3Tom moa paGoramu mpakTHKymMa IMOHMMAETCSl CaMOCTOSITEIbHOE
UCCIIeIOBAaHNE, KOTOpPOE MPOBOJUTCA 10 PYKOBOACTBY CBEPHYTOro, 0000mEHHOTO BHAa 0Oe3
MOIIArOBON MHCTPYKIIUH.

B mporpamme mo ¢usuke cuctemMa y4€HHYECKOTO SKCIIEPUMEHTA, JIabopaTOpPHBIX paboT U
MpPaKTHKyMa INpEACTaBlIeHa €IWHBIM NepeyHeM. BbIOOp TeMaTuku JUIsl 3TUX BHJIOB YYEHHUYECKHX
MPAaKTUYECKUX pabOT OCYIIECTBISETCS YYAaCTHMKaMHU OOpa3oBaTEIbHOrO Ipolecca HUCXOns W3
O0COOEHHOCTEH TOYpPOYHOTO TUTAHMPOBAHMUS M OCHAIeHus: kaOuHera usuku. Ilpu >TOoM
o0OecnieunBaeTcs OBJaZieHHEe OOy4YalomMMUCS YMEHUSMH TPOBOJUTH MPSMble U KOCBEHHBIE
M3MEpPEHUsl, UCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH U TOCTAHOBKY OIBITOB I10 MPOBEPKE
IIPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yleseTcsl pElICHHUI0 pacu€THRIX M KaueCTBEHHBIX 3ajad. [Ipu atom st
pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIFOTCS 3314l C BHO 3a/laHHON M HESBHO 33aJJaHHOH (pu3nuecKon
MO/IETIBIO, TIO3BOJIAIOIIME IPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO paszena
Kypca, TaKk U HUHTErpupysl NPUMEHEHHE 3HAHUN W3 PasHbIX pasfenoB. JlJig KauecTBEHHBIX 3ajad
IIPUOPUTETOM SBJISIOTCS 3a/laHKs HAa 00bACHEHHE/TIPEeICKa3aHue IPOTEKaHUs (PU3NYECKUX SIBICHUH U



MIPOIIECCOB B OKPYXAMOIIEH JKW3HHU, TpeOyrolue BbIOOpa (DU3MYECKOW MOJENW s CHTYyalluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboBanusimu ®I'OC COO k MaTepuanbHO-TEXHUYECKOMY O0ECTICUCHUIO
yaeOHOro mporecca Kype GU3MKK yriayOJIEHHOTO YPOBHS HA YPOBHE CpEIHEro oomero oopazoBanus
JOJDKEH M3y4aTbCs B YCIOBHSIX NpEIMETHOro kaOuHera. B kaOuHere (U3WMKK JODKHO OBITh
HE00X0AMMOE JIAd0pPaTOpHOE 00OPYIOBAaHUE JUIS BBIMOJHEHHS YKa3aHHBIX B IMporpamme Mo (Gu3nke
YUEHHUYECKUX OIBITOB, JTAOOPAaTOPHBIX pabOT M pabOT MPAaKTUKyMa, a TaKXKe JEMOHCTPAIMOHHOE
o0opyoBaHue.

JleMoHCTpanlmoOHHOE ~ 000pynOoBaHHWE (QOPMHUPYETCS B  COOTBETCTBUH C  IPUHIIMIIOM
MUHHMAaJIbHOHN JOCTATOYHOCTH ¥ 00ECIIEYMBACT TOCTAHOBKY MEPEUYHCIICHHBIX B IPOrpaMMe 1o (U3HKe
KITIOYEBBIX JAEMOHCTPALUHN JIJIsl UCCIIE0OBAHUS M3YYaeMbIX SIBJICHUI M MPOIECCOB, IMIIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIabopatopHoe 00OpyIOBaHKE ISl YICHUYECKUX MPAKTUYCCKUX padoT (GopMUpyeTCs B BHIE
TEMATUYECKUX KOMIUICKTOB M 00ECIICUYMBACTCS B pacu€Te OJIHOTO KOMILUIEKTA Ha JIBYX 00YYarOIUXCsl.
TemaTnueckne KOMIUIGKTHI JIa0OpPaTOpHOTO OOOPYAOBAaHHS JOJDKHBI OBITH TIOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IH(POBBIX MPHUOOPOB, a TaKXKe KOMIBIOTEPHBIX
WU3MEPUTENBHBIX CUCTEM B BUJIE HIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMHU IIETISIMH U3YYCHUS (PU3UKU B 0OIIEM 00pa30BAHUU SIBJISIOTCS:

(dbopMHupoBaHHE WHTEpeca M CTPEMJICHHS OOYy4aromMXCs K HAyYHOMY HM3yYCHHIO TPUPOJIBI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MpeACTaBICHUI 0 HAYYHOM METO/I€ MMO3HAHU U (POPMUPOBAHHE UCCIIEI0BATEILCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK PEe3yJIbTaTa M3yU4eHHUs] OCHOB CTPOCHHS MaTePHH
1 (QyHJIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

¢dbopmMHpoBaHHE YMEHHH OOBACHATH SIBIEHUS C HCIHOJIb30BAHHMEM (PU3MUECKUX 3HAHUU H
HayYHBIX JOKa3aTeNIbCTB;

(dbopMHUpOBaHKE TIPEICTABICHUH O pONU (DU3MKH ISl Pa3BUTHS JAPYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MIPEICTABICHUN 0 BO3MOXKHBIX cdepax Oyaymiel mpodeccuoHaIbHON AeATeNbHOCTH,
CBSI3aHHBIX C (PM3UKOM, IOATOTOBKA K JaJbHEUIIEMy 00YUYE€HHUIO B 3TOM HaIpPaBJICHUH.

JIOCTIDKEHHE ITHX 1eNiel 00eCTIeunBaeTCs PEIICHHEM CIIEAYIOIINX 3a/1a4 B IPOIIECCE N3YUSHHUSI
Kypca (U3MKU Ha YPOBHE CpeJIHEro o0miero oopa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAaHUH 00 00X (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpopU3UKH;

dbopMHUpOBaHHE YMEHHH MPHUMEHSITh TEOPETHUYECKHE 3HAHUS ISl OOBSCHEHUS (H3MUECKUX
SBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB peIIeHHs PAa3IUYHBIX 3a]ad C SIBHO 3aJlaHHON (pu3nueckoi MoOesbio,
3aj1a4, MOAPa3yMEBAOIINX CAMOCTOSATENBHOE CO3aHne (PU3NIECKON MOIETH, aJleKBaTHON YCIOBUSIM
3aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHUMaHHE (PU3MUECKUX OCHOB M TMPHHLMUIOB JEHCTBUA TEXHUYECKHX YCTPOMHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;



OBJIQJICHUE METOJIAaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHHUS W TPOBEICHHUS (PU3UUECKUX
OKCICPUMEHTOB, aHaJlM3a M WHTEpHpETalMd WHPOPMALUHU, OINPENCICHUsI JIOCTOBEPHOCTU
MOJTyYEHHOTO Pe3yJIbTarTa;

CO3JIaHME YCIIOBHM JUIS pa3BUTHS YMEHHMH MPOEKTHO-MUCCIEAOBATEIBCKOW, TBOPYECKOM
JeSTeITbHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON C (PU3HKOH.

B cootBerctBum ¢ TpedboBanusiMu @I'OC COO yrnyOnéHHBIA ypOBEHb M3Y4EHHUS y4eOHOTO
npenmera «®dusuka» Ha ypoBHE cpenHero oOmiero obpa3oBaHusi BbIOMpaeTcss 00ydarOIMIMMUCH,
TUTAHUPYIOIIMMHU TPOJIOIDKEHUE 00pa30BaHMUs 1O CIEIUATBHOCTAM (U3NKO-TEXHHYECKOTO POPHIIS.

Ha usyuenue ¢usuku (yriyOonéHHBINM ypoBEHb) Ha YPOBHE CpPEIHEr0 OO0IIero oOpa3oBaHMs
orBoautcs 340 yacoB: B 10 kiacce — 170 gacos (5 wacoB B Heaento), B 11 kimacce — 170 gacos (5 wacos
B HEJIEIO).

[Ipemiaraemserii B mporpamme o (pu3uMke mnepeueHb J1a0OpaTOPHBIX U MPAKTUYECKUX PaboT
SIBIISICTCS. PEKOMEH/IOBAaHHBIM, YUUTEIb JIeJaeT BRIOOP MPOBEICHUS JTA0OPAaTOPHBIX PabOT U OIBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. Hayunblii MeTOX MO3HAHUS NIPUPOIbI.

Ouzuka — QyHIaMeHTalbHas Hayka O mpupoje. HaydHblii MeTon MO3HAHUS U METObI
UCCIIeIOBaHUS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT W TEOpHsl B Tpoliecce MO3HaHUs MpHuponsl. HabmoneHne u 3KCIEPUMEHT B
¢dusuke.

CnocoObsl m3MepeHusi (U3MYECKUX BEIMYMH (AHAIOTOBble U LU(POBBIE H3MEPUTEIHHBIC
puOOPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocTu u3mMepeHuit PU3NYECKUX BEITUUYHH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (U3HUYECKUX SBICHUA W IPOIECCOB (MaTepuanbHas TOYKa, aOCOIFOTHO
TBEpPAOE TENO, HaeanbHas >KUIKOCTh, MACaIbHBIA a3, TOYeUHbIN 3apsaa). [umoreza. Ousnveckuii
3aKOH, TPAHUIIbI €ro IpUMEeHUMOCTH. PU3nYecKas TeopHsl.

Poms m mecto ¢usuku B (QOpMHPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpPaA, B
MIPAKTUYECKON AESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaKmuKym.

W3mepenue cuibl TOKa U HAMPSDKEHUS B MU TOCTOSIHHOTO TOKa MPU MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO C Lu(ppoBoi naboparopuedt mo ¢usuke. [Ipumepsl u3MepeHUs QUINUECKUX
BEJIMYUH NP MOMOIIN KOMIIBIOTEPHBIX TaTYMKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBUKeHus1. Cuctema oTcuéra.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTop MarepuaabHON TOUKH, €r0 MPOESKIIMU Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[lepemenienue, CKOpOCTh (CpeqHSIi CKOpPOCTb, MIHOBEHHass CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX HPOEKLIHMH HAa OCH CHUCTeMBbl KoopauHaT. CioxeHHe NepeMelleHui u
CJI0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABUXKEHUE. 3aBHCHUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHHS U MIyTH MaTePUATHLHON TOYKU OT BPEMEHHU U UX IpauKH.

CBoOoaHoe majeHue. YCKOpeHHue CBOOOTHOTO TMajaeHus. J[BrkeHue Tena, OpOIIEHHOTO O
YyIJIOM K TOPU3O0HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTepPHAIbHOW TOYKH OT
BPEMEHH U UX TpaduKu.

KpuBonuneiiHoe aBuxkeHue. [[BHKeHHWE MaTepUabHOM TOYKH IO OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepmom m dacrota oOpamenus. LleHTpocTpemurtensHoe (HOpPMaJIbHOE),
KacarelibHOE (TaHT€HIIMAIbHOE) U TIOJIHOE YCKOPEHHE MaTepUaibHOM TOUKH.

TexHnuyeckue ycTpolcTBa M TEXHOJIOIMUECKHUE MPOLECCHI: CIUIOMETD, ABM)KEHHUE CHApSOB,
LENHBbIe, IIecTepEHYaThIe U peMEHHBIE MTepeladu, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETa, ULTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOsI uccne1oBaHuS IBHKECHUH.

Wnmroctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONH CKOPOCTH.



IIpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEeHHOT0 MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasienue CKOpoCTH IpU JBUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PELyKTOPE.

CpaBHeHHE IyTeH, TPA€KTOPHUH, CKOPOCTEH ABMKEHUS OJHOIO M TOIO JK€ Tejla B Pa3HBIX
CUCTEMAx OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3y4yeHne HEpaBHOMEPHOTO JBUKCHMS C LIENbIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.

W3mepenue yckopeHHUs IpHU NPSMOJIMHEHHOM PAaBHOYCKOPEHHOM JBMKEHMM II0 HAaKJIOHHOMN
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBUKEHUU.

W3mepenue yckopeHusi cBOOOJHOrO MajeHus (PEKOMEHJIOBAHO MCIIOJIb30BaHHE LHU(POBOIL
1abopaToOpuH).

W3yuenmne nBUMKEHUs Tena, OPOLUICHHOTO TOPU3OHTAIbHO. [IpoBepka THUIIOTE3BI O MPSIMOM
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO IIOJIETA M HAYAJIBHOM CKOPOCTBIO Tea.

N3ydyeHue nBuKEHMs Teja 110 OKPYKHOCTH € IIOCTOSIHHOM 110 MOZYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpH0/1a 0OpallieH!s] KOHMYECKOro MasiTHUKA OT €ro IapamMeTpoB.

Tema 2. lunamuxa.

IIepBbiit 3axkoH HproToHa. MHepumanbHble cucTeMbl OTCU€Ta. [IpMHINII OTHOCUTENBHOCTH
INanunes. HemneprpanbHble cucTeMbl OTCU€Ta (ONpeesieHue, IpUMEpBI).

Macca tena. Cuina. [IpuHIun cyneprno3uunuy cul.

Bropoii 3akoH HeroTOHA 7151 MaTepUAIBHON TOYKH.

Tpernii 3akoH HprOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHOW MacCCBHI.

Cuna TskecTd. 3aBUCUMOCTb YCKOPEHHsI CBOOOIHOTO MaJIeHHs OT BBICOTHI HaJl MOBEPXHOCTHIO
IUTAaHETl M OT reorpaduyeckol mupoThl. JIBMkeHHEe HEOECHBIX TE€N M MX CIYTHUKOB. 3aKOHBI
Kemuepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXKyIIerocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs: CKOJIbXEHUS U cuiia TpeHus nokos. Koaddumuent
TpeHusa. Cuna CONpPOTUBIEHUS NPHU JIBHKEHHH Tela B XUIKOCTU WIM rase, €€ 3aBUCHMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTI'O JIBUYKEHHS.

HMasnenue. I'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIUIHUKHU, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtonenue nBrXeHUs Tell B MHEPIHUAIbHBIX U HEMHEPIIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUII OTHOCUTEIIBHOCTH.

Kauenne naByx LWJIMHIPOB WIM IIAapOB Pa3sHOM Macchl C OJAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIEHO HEMHEPLIMAIBHOM CHUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJIEHCTBYIOIIEN MPUIOKEHHBIX K TEJIy CHJI C IPOU3BEACHUEM MaccChl Teja Ha
€ro YCKOpEHHUE B HHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEIL.

N3mMepenne mace 1o B3auMoIENCTBHUIO.



HesecomocTs.

Bec tena npu ycKOpeHHOM NOABEME U MTaJICHUN.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[TpoBepka runoTe3bl O HE3aBUCUMOCTH BPEMEHU JBIKEHUS OpYyCKa 10 HAKIOHHOHM IIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €T0 MACCHhI.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U PE3UHOBOM 00pasIle,
OT uX JehopMaluu.

N3ydeHne NBUKCHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIErKui OJI0K.

N3mepenne kodduimeHTa TPEHHS 1O BEIMYUHE YIIIOBOTO Kod(QUIMEeHTa 3aBUCHMOCTH
Frp(N).

HccnenoBanme ABmkeHUs Opycka MO0 HAKIOHHOM TIOCKOCTH C MIEPEMEHHBIM KO3 HUITUEHTOM
TpEHUS.

N3ydenue nBuKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpHoe Teno. [loctynmaTenbHoe M BpallaTeslbHOE ABW)KEHHE TBEPAOIrO Teja.
MoMEHT cuiibl OTHOCUTENBHO oOcH BpaiieHus. Ilneuo cunbl. CriokeHHe cujl, NMPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcToliunBoe, HeyCTOUnBOE, 0€3pa3TUuIHOe paBHOBECHE.

TexHu4ecKkue yCTpOHCTBA M TEXHOJOTMUYECKHE NPOLECCHl: KPOHIITENH, CTPOUTEIBHBIN KpaH,
peméTyarbie KOHCTPYKITUH.

JHemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue ycnoBuii paBHOBECHs TBEPOTO TENA, UMEIOIIETO OCh BPAILLEHHUS.

KonctpynpoBanue KpOHIITEHHOB U PacU€T CUJI YIIPYTOCTH.

N3yueHnne yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IIOIIA(b ONOPHI.

Tema 4. 3axonsl coxpanenus 6 mexanuxe.

NmMnynsc MarepuaibHOM TOUKH, CHUCTEMbl MaTepHalbHBIX TOYeK. LIeHTp macc cucrembl
MarepuaibHbIX TOueK. Teopema o IBUKEHHUH LIEHTpa Macc.

Nmnynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABMKEHUE.

MomeHT umMnynabca MaTepuaibHON TOUKU. [IpencraBnenue o cOxpaHeHMM MOMEHTa UMITYJIbCa
B IIEHTPAJIbHBIX TOJISIX.

Pabota cuibl Ha MaioM ¥ Ha KOHEYHOM TiepementieHuu. [ padudeckoe npencraBieHne padoThl
CHUJIBL.

MOIHOCTD CHIIBL.

Kunernueckast sHeprust MaTepuaibHON TOUKH. Teopema 00 M3MEHEHUH KHHETHYECKOW YHEPTUH
MaTepHaTbHON TOYKH.



[loTrenuumaneHple ¥ HeNOTeHUHMANbHbIE Cuibl. [loTeHumaneHas sHeprus. lloreHunanbHas
SHEprusi ymnpyro naedopMUpPOBAaHHON NpPYXHUHBI. [loTeHIMalbHAs HSHEPrusi Tejla B OJHOPOIHOM
rpaBUTalMOHHOM 1oJie. [loTeHnmanpHas dHeprus Tena B rpaBUTAllMOHHOM I10JI€ OJJHOPOJHOTO 1Iapa
(BHYTpH U BHE 11apa). Bropast kocMuueckasi CKOpocTb. TpeTbsi KOCMUUYECKask CKOPOCTb.

CBsi3p pabOThl HEMOTEHLUATIBHBIX CHJI C U3MEHEHUEM MEXaHHYeCKON SHEpruH CHUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VpaBHenue bepHymnu s UACAIBHOM JKHIKOCTH KAaK CIEACTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTHUU.

TexHnueckue ycTpoucTBa U TEXHOJIOTMYECKUE TPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

N3mepenune MOIHOCTH CUIIBL.

V3MeHeHne sHEpPTUH Teja MIPHU COBEPIIEHUH PaOOTHI.

B3anMHble npeBpanieHuss KUHETUYECKOW M MOTEHIUAIbHOW PHEPruil Impu ACHCTBUU HA TEJO
CHUJIBI TSYKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOAHOM aICHUU.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue nmmynbca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuiel TATH, CKOPOCTH MOJIEITH IEKTPOMOOUIIS K MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJa C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aMOJEHCTBUH.

N3mepeHne KNHEeTUYECKON SHEPTUU TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHITMABHOM SHEPTUU TPYKUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS MPU ABMXKEHUU TeJla TI0 HAaKJIOHHOM IIIOCKOCTH.

Paznen 3. Mogekyasipnasi Gpu3suka u TepMOAMHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOI MeopUU.

OcHOBHBIE TIONIOKEHUS MOJEKyIspHO-kuHeTndeckoir Tteopun (MKT), wux ombiTHOE
ob6ocuoBanue. nddysus. bpoyHoBckoe aBuxkeHne. XapakTep JABIKCHHS U B3aMMOJICHCTBHS YaCTHUII
BellecTBa. Moiesn CTpOCHHUS ra30B, JKUIKOCTEH U TBEPIBIX TN U 00BSICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE 3THX Mojeneil. Macca u pasmepsl Mosiekyn (aTomoB). KonuuectBo Bemiecta. [locTosiHHas
ABorajpo.

TennoBoe paBHoBecue. Temmneparypa u criocoOs! €€ n3mepenus. [llkana remmepatyp Llenbcusi.

Mopenb uneanpHOro ra3a B MOJEKYISPHO-KMHETUYECKON TEOPHHW: YaCTHIBI Ta3a JBUKYTCS
Xa0TUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

I"a3oBrie 3akoHbI. YpaBHeHUEe MenneneeBa—Kiamneiipona. AbcomoTHas TeMiieparypa (IKaita
temneparyp KensBuna). 3akon J[lanpToHa. M3ompouecchl B HIEaJIbHOM Ta3e € MOCTOSHHBIM
KOJIMUYECTBOM BelllecTBa. I 'paduueckoe npeacTaBieHne H30IPOLECCOB: U30TEPMa, H30X0pa, n300apa.

CBs13p MEXIy IaBJIEHUEM M CPEIHEH KMHETHUYECKOM SHEPrueil MOoCTyNaTeJbHOIO TEIIOBOIO
JBUKEHUST MOJIEKYJI MJEATbHOTO ra3a (OCHOBHOE YpPaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TeOpuu
HJICaTbHOTO Ta3a).



CBs13p aOCOJIOTHOM TeMIlepaTypbl TEPMOJAUHAMUYECKON CHCTEMBI CO CpelHEH KUHETUYECKOU
SHEPTHUel MOCTyNaTeIbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4YecKue yCTPONCTBA U TEXHOJIOTHYECKHUE MPOIECCHI: TEPMOMETP, OapoMeTp, MOIyICHUE
HaHOMAaTEPHUAJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTUL BELLIECTBA.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Buneoponuk ¢ 3ammuchio peaibHOro OpPOYHOBCKOTO JIBHYKEHUSI.

Judbdy3us KkuaKocTei.

Mopnaens onbiTa [lTepHa.

[IpuTsixkeHne MOJEKYII.

Mopenu KpUCTAITMYECKUX PEIIETOK.

Habmoienue u rccnenoBanue N30MpOIIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, RPAKMUKYM.

UccnepoBanue mporiecca yCTaHOBJICHUS TEIIOBOTO PABHOBECHSI MPH TEINIOOOMEHE MEXIY
ropsiue U XOJOJHON BOJOH.

W3ydyeHnne wu30TepMUYECKOro Tpolecca (PEKOMEHJAOBAHO UCIHOJb30BaHUE LU(POBOU
1abopaToOpuH).

N3ydenue n30XopHOTro mnpouecca.

N3yuenune nzobapHoro mporiiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauunb.

Tepmonnnamuueckas (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUH Ul TEPMOIMHAMHYECKOMN
cucteMbl. BHemHne u BHyTpeHHUE mapameTpbl. [lapameTpbl TepMOAMHAMUYECKON CUCTEMBI Kak
CpellHHE 3HAUEHUS BEJIMYHH, OMMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nHauanmo tepmoanHamuku. CamMONpoOU3BOJIbHAA pelakcalus TEPMOIUHAMUYECKOU
CHUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenb ueanbHOro ra3a B TEpMOJIMHAMHUKE — CUCTEMa YpaBHEHUM: ypaBHeHHEe MeHaeneeBa—
Kuaneiipona u BeipakeHUE AJ11 BHYTPEHHEHN SHEPTUH. Y CIIOBHS IPUMEHHUMOCTH 3TOM MOJIEIH: HU3Kas
KOHIIGHTpAllUsl YacTUll, BBICOKME TeMIlepaTypbl. BbIpaxkeHne 1 BHYTPEHHEH HHEpPruu
OJTHOATOMHOTO HJICAJTbHOTO Ta3a.

KBasucrarnueckue u HeCTaTHUIECKUE TIPOIIECCHI.

DnemeHTapHas paboTa B TepMOaUHaAMUKe. Beruncienne paboTsl o rpaduky mnpoiecca Ha pV-
JarpaMMme.

Tennomnepenada kak cnoco0 M3MEHEHHUS] BHYTPEHHEW SHEPTUH TEPMOJIMHAMHYECKON CHCTEMBI
0e3 coBepiieHust paboThl. KOHBEKITHS, TEMIOMPOBOHOCTD, H3ITYUCHHE.

KonunuectBo Temnotsl. TemnoéMkocTh Tena. Y aenbHas U MOJIsipHas TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YaenbHas TemioTa CropaHus ToIluiMBa. Pacd€r kosmuecTBa TEIUIOTHI IPU
tertoniepenaye. [lonstre 06 agnabaTHOM Tpoiiecce.

[TepBrrit 3akoH TepMoaMHAMUKH. BHyTpeHH:s1 2HEeprus. KommuecTBo TEIOTHI U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Brtopoii 3akoH TepMOAMHAMUKH JJisi PABHOBECHBIX IPOLIECCOB: Y€pe3 3alaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJAMHAMUYECKOM CHCTEMbl NPOXOJUT €AMHCTBEHHas aauabara. AOcCoIOTHas
TeMmIeparypa.



Bropoil 3akOH TepMOAMHAMHMKH [JIsi HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO INEpenaTh
TEIUIOTY OT OoJjiee XOJOIHOro Tenma K Oosiee Harperomy Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[Tpunimne! geiictBus TermnoBbix MmamuH. KIT.

Makcumansnoe 3Hauenue KII. [{ukn Kapho.

DKOJIOTMYECKUE aCIEKThl HCIIOIb30BAHMS TEIUIOBBIX JBUraresieid. TerioBoe 3arps3HeHue
OKpY>KaroIlEn Cpeibl.

TexHnuyeckue yCTpOHCTBA M TEXHOJIOIMUECKHUE IIPOLECCHI: XOJOAWIBHUK, KOHAMIIMOHED,
IU3eIbHBINA U KapOIOpaTOPHBI IBUTATENH, TapoBasi TypOrHa, MOJyYeHUEe CBEPXHU3KUX TEMIEpaTyp,
YTWIA3alUsl «TEIJIOBBIX» OTXOJOB C HCHOJb30BaHUMEM TEIUIOBOIO HACOCa, YTHIM3aLUA
OMOOPTraHMYECKOTO TOTIIMBA /ISl BRIPAOOTKH «TETJIOBOM» M AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue TemnepaTypsl pU aInadaTHuECKOM PaCIIMpPEHUH.

Bo3aymiHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aquabaTHOro mporecca.

KommnbrorepHble MOJENN TEIIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yaenbHOM TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydyeHne B3aMMOCBSI3M SHEPIUM MEXMOJIEKYJISPHOTO B3aUMOJIEHCTBUS U TEMIIEpaTyphbl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBanne u KoHJeHcauus. lcnapeHue W KuneHWe. YJelbHas TeIuioTa
napooOpa3oBaHHUsl.

Haceiniennsle 1 HeHachlllleHHbIe Mapbl. KauecTBeHHas 3aBUCMMOCTD IJIOTHOCTH M JaBJICHUS
HACBHIIIEHHOTO TMapa OT TeMIepaTypbl, MX HE3aBHUCHUMOCTh OT O00BbEMA HACBHIIIEHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JAAaBJIECHUS B )KUJIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOMHS CBOMCTB KPUCTAJUIOB.
[TnaBnenue u KpucTayuM3anus. Y JesbHas TeruioTa riasineHus. Cyonumarus.

Hedopmarun TBEporo Tena. Pactskenue u cxxatue. Casur. Moayns HOnra. [penen ynpyrux
nedopmariuii.

TernnoBoe pacmmpeHue XUIAKOCTEH W TBEPABIX TeN, 00BEMHOE W JIMHEWHOE paCIIUpEHUE.
AHTapMOHU3M TEIUIOBBIX KOJI€OaHUH YaCTHIl BEIIECTBA KaK MPUYKMHA TEIUIOBOIO pAaCIIMPEHUs Tel (Ha
KaueCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue sHeprun B Pa3zoBbIX Mepexoax.

VYpaBHeHHE TEIJIOBOTO OajlaHca.

[ToBepxHocTHOEe HaTspKeHHE. Koa(h(duimeHT mNoBepXHOCTHOrO HaTshkeHus. KamusuispHble
ABJICHU. J{aBIIEHHE 110 HICKPUBIEHHOM MOBEPXHOCTHIO xKuAKoCcTH. Dopmyna Jlamaca.

TexHu4eckue ycTporcTBa U TEXHOJIOIMYECKUE MPOLECCHI: KUJIKHE KPUCTAIUIIbI, COBPEMEHHBIE
MaTepHuabl.



Jemoncmpayuu.

TennoBoe pacimupenue.

CBoiicTBa HaCHILIEHHBIX MTAPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJIEHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMNBITHI ¢ MBUIBHBIMHU IIJIEHKAMM.

CmauuBanue.

Kanunnsapusie siBieHus.

Monaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CrniocoOsl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEUIECTBA.

Bunsr nedopmarmii.

Hab6mronenue Mansix aedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOU TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHue cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCOMOTHON BIaKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSIKESHUSI.

Nsmepenne monyns FOnra.

HccnenoBanue 3aBUCHUMOCTH JehOpMallid PE3MHOBOTO 00pasiia OT MPUIIOKEHHOM K HeMy
CUJIBL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnekmpuueckoe no.e.

DOnekTtpu3zanusi Tel W €€ MPOSBIEHUA. DIEKTpUYECKUM 3apsia. JlBa BuAa SIEKTPUUYECKHUX
3apsanoB. [IpOBOJHUKY, NUAIEKTPUKU M MOJYNPOBOAHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUHN 3apsl.
3aK0H COXpaHEHHUs AJIECKTPUIECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akod Kynona.

Dnektpruueckoe nose. Ero qeiicTBre Ha ANeKTPUIECKUE 3apsbl.

Hanpsok€HHocts  anektpuueckoro moiyis. IlpoOuelid  3apsa. JIMHUM — HanpsHKEHHOCTH
AIEKTPUYECKOTo 1moJia. OTHOPOAHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUUECKOTO TIONIA. Pa3HOCTh MOTEHIMAIOB W HAMNpPSKEHHE.
[loTenuumanpHas SHeprusi 3apsjga B dJEKTpocTaTHYecKoM moise. lloTeHnuan 3aeKTpocTaTH4ecKoro
nosist. CBsI3b HANPSHKEHHOCTH TOJI U PA3HOCTU MOTEHIIMAIOB JIJISl DJIEKTPOCTATUYECKOTO MOis (Kak
OJTHOPOJTHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHIUIT CyNEpIO3UITUH DIIEKTPUUECKHUX TOJICH.

[Tone Ttoweunoro 3apsna. [lome paBHOMepHO 3apspkeHHOM cdepsl. [lome paBHOMEpPHO
3apsHKEHHOTO 1Mo 00BEMY mapa. [loe paBHOMEpPHO 3apsHKEHHON OECKOHEUHOU MIIocKocTU. KapTuHbl
JIMHUI HaNpsHKEHHOCTH 3TUX MOJIEH U SKBUMOTEHIIUAIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3IEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECUS 3aPsI0B.

JIMAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MOJI€. Ju3aeKkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.

Konnencarop. 25ekTpo€MKOCTh KOHACHCATOPa. DIEKTPOEMKOCTH TIIOCKOTO KOHIEHCATOPAa.

[TapannensHoe coenuHeHne KoHaeHcaTopoB. [locaenoBarenbHOe COETMHEHNE KOHAEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.



JIBrKeHre 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTA, 3a3€MJICHUE 3JIEKTpPOnpUOOpOB, KOHJEHCATOPbI, reHepatop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

DNEKTPUUECKOE 110JI€ 3apsSyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

YCTpolCTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOU[aJAM IUIACTHUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OIS 3apsKEHHOT0 KOHAEHCaTopa.

3apsaka u pa3psKka KOHAEHCATopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

OueHka cui B3auMOACHCTBUS 3apsyKEHHBIX TEll.

HaGnronenne mpeBpaimieHusi HEPTUU 3apsDKEHHOTO KOHACHCATOpAa B DHEPTUI0 HM3ITyUCHHS
CBETOAMO/1A.

N3yueHune npoTekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacrnipenenenrie pa3HOCTH MOTEHIMATIOB (HAMPSDKEHUS) MPU MOCIEA0BATEILHOM COSAMHEHUU
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YE€PE3 PE3UCTOP.

Tema 2. llocmoannwlil dn1eKmpuydecKuil mokx.

Cuna Toka. ITocTOsHHBIN TOK.

VYcnoBus cynecTBOBaHUS OCTOSTHHOTO AJeKTprUyeckoro Toka. Mcrounuku toka. Hanpsiokenue
Uu3/IC é.

3akoH OMa U1t yJacTKa LIETH.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUSI OJJHOPOAHOTO MPOBOJIHHUKA OT
€ro JJIMHBI U TUIOIIAIU MOMIEPEYHOro ceueHus. Y IeIbHOE CONPOTHBIICHUE BEILIECTRA.

[locnenoBarenpHOE, MapauieNIbHOE, CMENIAHHOE COEAUHEHWE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTpuueckux 1eneit. [Ipasmna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MoIHOCTb 31EKTPUYECKOr0 TOKa. TeroBast MOITHOCTh, BhIJIENsieMast Ha Pe3UCTOpeE.

O/1C u BHYTpeHHEE CONMpPOTUBIECHUE UCTOYHHMKA TOKa. 3akoH Oma Jjs MOJHOM (3aMKHYTOM)
ANEKTPUYECKOH 1enu. MoIHOCTh HICTOYHUKA TOKa. KOopoTkoe 3aMbIkaHue.

KonneHncarop B 1ienu NOCTOSSHHOTO TOKaA.

TexHuyeckue ycTpoilcTBa M TEXHOJIOIMYECKHE MPOIIECCHI: aMIIEpPMETP, BOJBTMETpP, PEOCTart,
CYETUHK DJIEKTPUUECKON SHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUIsl PE3UCTOPA, JIAMITbl HAKaJIMBaHUS
Y CBETOAMOJIA.



3aBUCHMOCTh  COIPOTHUBIICHUS UWJIUMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MIONIEPEYHOI0 CEYEHUS U MaTepHuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS IIPU ITOCTOSSHHOM HAIIPSKEHUH.

[Ipsimoe m3mepenue DJIC. KopoTkoe 3aMblKaHUE TIajlbBaHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crnioco0OpbI coeTMHEHUsT ICTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEXIY IOJIOCaMU MCTOYHMKA TOKA OT CHUJIbI TOKA B
LENH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

HccnegoBanue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS 11 JJaMITbl HAKaJIUBaHMSL.

YBenuueHue npesena u3MepeHus amrnepMmeTpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTpEeHHETrO CONPOTUBIIEHUS UCTOYHUKA TOKA.

Wccnenoanune 3aBucumoctd JJIC rajqbBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHUKA TOKA OT CHUJIbI TOKa B
LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DneKkTpruyecKasl MPOBOJAUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPOHHAS MPOBOAUMOCTb TBEPBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAIIJIOB OT TeMIlepaTypbl. CBEPXIIPOBOJUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAas NMPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [lonynpoBoAHUKOBEIE TPUOOPHI.

DIEKTPUUYECKHUM TOK B JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOUALUA. DIEKTPOIU3. 3aKOHbI
@apaes U1 SJIEKTPOIN3a.

DnexTpuueckuil Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psia. Pasnuunbie
THUIIBI CAMOCTOATENBHOTO pa3psaa. Monuus. [1nazma.

TexHn4yeckue ycTpoicTBa U IPAKTUIECKOE IPUMEHEHHE: Ta30pa3psAaHbIE JIaMIIbI, JIEKTPOHHO-
ay4yeBas TpyOKa, MOJYIPOBOJAHHUKOBBIE MPHOOPHI: IUOJ, TPAaH3UCTOP, (POTOAMOMA, CBETOAMO],
rajibBaHuKa, papuHUPOBAHUE MEJIU, BHIIIJIAaBKA aTFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb COMPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 2nekTposnsza Papases.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

CpaBHEeHHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuii 3xkcnepumenm, nadbopamopnsvie padomot, nPAKMUKYM.

Habmonenue anekrpornusa.

W3mepenue 3apsia 0IHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEePUCTUKH AHO/IA.



Du3nYeCKHil MPAKTUKYM.

CriocoObl m3MepeHus: (pU3MUECKUX BEJIMYMH C HUCIOJIb30BAaHUEM aHAJIOIOBBIX M LU(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX TATYMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIHHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennynH. O1eHKa rpaHHIl OTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIEAOBAaHUM 3aBUCUMOCTEH (DU3NYECKUX BEJIUYUH,
IIPOBEpKa IPEJUIOKEHHBIX TUIoTe3 (BbIOOp U3 pPAabOT, ONMUCAHHBIX B TEMAaTUYECKHX pa3/ienax
«Y4EeHNYECKUI IKCTIEPUMEHT, 1Ta00paTOPHBIE paOOTHI, MPAKTHKYM).

Me:knpeaMeTHbIE CBSI3HU.

N3yuenune kypca ¢usuku yriayOnéHHoro ypoBHs B 10 kiacce OCyLIECTBISETCS € y4ETOM
COZIep KaTeJIbHBIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKU, OMOJIOTUHU, XUMUHU, Teorpaduu 1
TEXHOJIOTHH.

Meosicnpeomemnole nOHAMUA, CEAZAHHBIE C U3YUEHUEM MeEMO006 HAYYHO20 NOZHAHUA:
ABJICHME, HAy4yHbI (akT, Trumoresa, (u3nyeckas BeIUYMHA, 3aKOH, Teopus, HaOIroAeHue,
HKCHEPUMEHT, MOJEIUPOBaHUE, MOJAEIb, U3MEPEHUE, MOTPEIIHOCTH HU3MEPEHUH, M3MEepUTEIbHbIE
npubopsl, nudpoBas Jadoparopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHU. JIuneiinas Gynkmus, mapabdoia, runepoomna, ux
rpaduku M CBOMCTBa. TpuroHomerpuyeckue (yHKIMM: CHHYC, KOCHHYC, TaHI€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIUHN HAa OCH KOOPJMHAT, CII0KEHUE
BEKTOPOB.

Buonocua: mexaHnuueckoe IBHKEHUE B XKUBOW mnpupoze, nudp@ys3us, ocMoc, TEII000MeH
KMBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY)KAIOLIEH cpelbl, yTUIU3alus OMOOpraHuYecKoro
TOILIMBA JJI51 BEIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAITMIUISIPHbIE
SIBIICHUSI B IPUPOJIE, DIIEKTPUUYECKHE SBJICHUS B )KUBOH MPHUPO/IE.

Xumusa: NACKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJy4yeHHe HaHOMAaTepUalloB, TEIJIOBbIE CBOMCTBAa TBEPMABIX TelN, KHUIKOCTEH U
ra3oB, JKUJAKHE KPUCTAJIbI, JIEKTPUUECKUE CBOMCTBAa METAIJIOB, 3JEKTPOJIUTHYECKAs TUCCOIMALINS,
rajJbBaHMKa, HIEKTPOHHASI MUKPOCKOTIHSL.

TI'eozpagpusa: BnaxxHOCTH BO31IyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeobpa3zoBaHue IBMKEHUH C HMCIOJIb30BAaHMEM MEXAaHU3MOB, YUET CyXOro U
KHJIKOTO TPEHUS B TEXHUKE, CTATHUECKUE KOHCTPYKIMM (KPOHIITEIH, peméryaTble KOHCTPYKIIMHN),
WCTIOJIh30BaHNE 3aKOHOB COXPAHEHUS MEXAHUKH B TEXHHUKE (THUPOCKOII, BOIOMET U APYTHE), IBUTATEITH
BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOH XOJOAWIBHHK, KOHIHIIMOHEP, TEXHOJIOTHUH
MOJIyYeHUsI COBPEMEHHBIX MaTepUaOB, B TOM YHCJIE€ HAaHOMAaTepUaloB, M HAHOTEXHOJIOIHUH,
AJIEKTPOCTaTHYECKas  3alllUuTa, 3a3eMJICHHE  DJIEKTPONPUOOPOB,  Ta30pa3psHbIC  JIAMIIbI,
MIOJTYTTPOBOTHUKOBBIE IIPHOOPHI, TaTbBAaHHUKA.



11 KJIACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumonencTBue NOCTOSHHBIX MarHUTOB M IIPOBOJAHMKOB ¢ TOKOM. MarnuTtHoe nose. Bekrop
MarHMTHON MHAYKUUH. [IpuHIUN Cynepno3nuum MarHuTHBIX 1oJei. JIMHMY MarHUTHON MHIYKLUH.

MarauTtHoe 1oJie IpOBOJHUKA C TOKOM (IIPSIMOIO IPOBOJHUKA, KATYILKH U KPYTOBOI'O BUTKA).
OmnsIT Opcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBicHHEe U MOIyJIb. JIBU)KE€HUE 3apsyKEHHOM 4acTULBI B OJHOPOAHOM
MarHuTHOM noJie. Pabora cumnsl Jlopeniia.

MaruutHoe nosne B BeuiecTse. deppomMarHeTUky, napa- U JMaMarHeTUKH.

TexHnyeckue ycTpolcTBa U TEXHOJIOTUYECKHE MPOLIECCHI: IPUMEHEHNE TOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETpP, 3JIEKTPOABUraTreiab SKOOM, YCKOPUTEIH 3JIEMEHTapHbIX
YacTHULL.

Jemoncmpayuu.

KapTtuna nuHMHA MHIYKIMH MarHUTHOTO IOJIS TIOJIOCOBOTO U MOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuToB.

Kaptuna nuHUN MarHMTHOM MHIYKUIUU TOJS JJIMHHOTO MPSMOT0 IPOBOJHUKA U 3aMKHYTOI'O
KOJIbIIEBOTO IMPOBOJHHUKA, KATYIIKU C TOKOM.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

HabutoieHne ABM>KEHNS y4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn NefCTBUS HIIEKTPOU3MEPUTENIEHOTO MPUOOPA MAaTHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eHCTBUS TOCTOSTHHOTO MarHUTa HAa PaMKy € TOKOM.

N3mepenue cunsl Amnepa.

N3ydyeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. dnexmpomacHumuas UHOYKYUA.

SIBneHue HSneKTpoMarHUTHOM MHAYKUuHU. IloToxk Bekropa MmarHuTHOM uHAYKIMH. IC
MHIYKIMH. 3aKOH 3JIEKTpOMarHUTHOM MHAykuuu dapanes. Buxpesoe anextpuueckoe nose. Toku
dyko.

O/IC nHAYKIMM B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

WunyktuBHocTh. KaTymika HMHIOYKTMBHOCTM B LENM IIOCTOSIHHOTO ToOKa. SIBieHMe
camouHaykiuu. 9JIC caMOMHAYKIIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: MHIYKIMOHHAs I1€4Yb, COJEHOMJ,
3aIuUTa OT 3JIEKTPU3ALUH TeJl IIPU ABM)KCHUN B MATHUTHOM I10J1€ 3EMIIH.



Jemoncmpayuu.

Habmoienue siBiaeHust 3J1€KTPOMarHUTHOM MHTYKIUH.

Nccnenosanue 3aBucumoctu 3/1C nHAYKINY OT CKOPOCTU U3MEHEHUSI MarHUTHOTO ITOTOKA.

IIpaBuio JleHuna.

[Tagenne MarauTa B aIIOMUHUEBOM (MEHO) TpyOe.

SIBneHune caMOMHTYKIHH.

Nccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBieHUs 2IEKTPOMArHUTHOM WHIYKIIHH.

Omnpenenenre HHAYKIIMA BUXPEBOIO MArHUTHOTO MOJIS.

WccnenoBanue siBIeHNUsS CAMOMHIYKIUH.

COopka Mo/IeNH AIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3pen 5. Koj1ie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

I'apmonnueckue konedanus. Kunemarnueckoe U AMHAMUYECKOE ONKCAHUE. DHEPreTUYEeCcKoe
omnucaHue (3aKOH COXpPaHEHHMs] MEXaHWYeCKOW dSHepruu). BbIBOI IWHAMHUYECKOTO OMHUCAHUS
FapMOHHYECKHUX KOJIEOaHUI U3 X IHEPreTUYECKOTO M KHHEMATUYECKOTO OMUCAHUSI.

Ammumtyna u (daza konebanuid. CBs3p aMIUIMTYIBl KOJICOAHWN WMCXOIHOW BEIMYUHBI C
aMIUIUTYy1aMU Kosie0aHui €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u wacrora konebGanuil. Ileprmos ManbIx CBOOOAHBIX KOJEOAHUN MaTEeMaTH4ECKOTO
MasiTHUKA. [leproa cBOOOHBIX KoNeOaHMid TPYKUHHOTO MasiTHUKA.

[TonsTue o 3aTyxarommx KosieOaHusX. BeiHyxIeHHble koneOanus. Pezonanc. Pe3oHaHcHas
KpuBas. BiausHue 3aTyxaHust Ha BUJ pe30HAHCHOW KpUBOI. ABTOKOI€0aHusl.

TexHnuyeckue ycTpoWcCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, Yachl, Kadelw,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

Habmoienne He3aBUCHMOCTH TIEpHOa MaJIbIX KOJIeOaHH rpy3a Ha HUTU OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxaronmx KoJieOaHui M 3aBUCUMOCTH NEepuoJia CBOOOIHBIX KojeOaHUH OT
COIIPOTHBIIEHUS.

UccnenoBanne koneGaHui Trpy3a Ha MacCUBHOM TMpYyKHHE C LEIbl0 (OPMUPOBAHUS
MpeJICTaBICHU 00 UeabHON MOJIENN TPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHHsI SHEPTUHU NIPU KoJeOaHUsIX rpy3a Ha MPYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U MPYKUHHOT'O MasiTHUKOB.

N3ydenue 3ak0HOB ABMKEHUS TeJa B X0J1e KojeOaHUI Ha yIpyrom MmojBece.

W3ydenue qBUKEHHUS] HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IBI 3aTyXAIOMINX KOJIeOaHU.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. DnexmpomazcHummuoie Koredanus.



Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHuUTHBIE KOJEOAHUS B  HUACATBHOM
kosnebarenbHoM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYABl 3apsiia KOHJAEHcAaTtopa ¢
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACAIBHOM KOJI€0aTeIbHOM KOHTYPE.

3aryxaromue 3JeKTPOMarHuTHbIe KoseOaHus. BeIHyKI€HHbIE 3JIEKTpPOMarHuTHbIE KOJIeOaHMs.

[TepemenHbIii TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JACHCTBYIOIIEE 3HAYCHUE
CHJIBI TOKA U HAINPSDKEHUS MPH Pa3InyHON OopMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycougaibHbIil epeMeHHbIH TOK. Pe3ucTop, KOHAEHCATOp M KaTyIIKa MHIYKTUBHOCTU B
L[ENIY CUHYCOMJAJIbHOI'O IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HalpsKEHUH.

Wneanbubiit Tpanchopmatop. IlpomsBoxactBo, mnepepada MW HOTpeOIEHUE BIEKTPUUYECKOM
SHEpPrUHu.

DKOJIOTHYECKHE PHUCKH IpU IPOU3BOJACTBE 3JeKTposHepruu. KynbTypa wucnonabzoBaHus
AJIEKTPO3HEPIUHU B ITIOBCEIHEBHOM JKU3HH.

TexHnyeckue ycTpoicTBa U TEXHOJOTMYECKHE IIPOLIECCHI: JIEKTPUUECKHUM 3BOHOK, T€HEPATOP
[IEPEMEHHOTI'0 TOKa, JIMHUU JIEKTporepeay.

Jemoncmpayuu.

CB00OIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAaHUN OT MHYKTUBHOCTU U EMKOCTH KOHTYpaA.

OciorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Moznenb 21eKTpOMarHUTHOIO TeHEpaTopa.

BoIHyX1eHHBIE CHHYCOM1aIbHbIE KOIeOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onanc mnpu mnocienoBaTeIbHOM COEIUHEHHHM PE3UCTOpa, KaTyIIKW WHAYKTHBHOCTH U
KOHJIEHCATOopa.

YCcTpoicTBO UM MPUHIIMIT IEHCTBHS TpaHC(hopMaTopa.

Monenb TUHUY 3JEKTPOIIEepeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKkmuxym.

N3yuenue tpanchopmaropa.

HccnenoBanue NEpEMEHHOIO TOKAa 4Yepe3 IOCIEA0BaTENbHO COEAMHEHHBIE KOHJIEHCATOp,
KaTyIIKy U PEe3UCTOP.

Habitoienune 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL.

MexaHuueckre BOJHBI, YCIOBUSL UX pacnpocTpaHeHus. [lonepednbie U MpoaoJbHBIE BOJHBI.
[lepuon, ckopocTh pacrpocTpaHeHHs U JUIMHA BOJIHBI. CBOMCTBA MEXaHMUYECKUX BOJIH: OTPaKEHUE,
npejaoMiIeHue, nHTephepeHus 1 Audpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHMTHBIE BOJHBI. YCJIOBHS W3Iy4€HHUs DJICKTPOMAarHUTHBIX BOJIH. B3ammHas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMATrHUTHBIX  BOJIH:  OTP@KEHHE,  NPEIOMIICHHE,  IOJISIpU3ALNA,
uHTephepeHus u qudpaKims.

[Ikana 35ekTpoMarHuTHBIX BOJIH. [IpMeHeHe 21eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.



[TpyHIMIIBI paguOCBs3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckue yCcTporuCTBa U MMPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTSHI, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus, ynbTpa3ByKoBasi JUarHOCTHKA B TEXHUKE
U MEIMLIMHE.

Jemoncmpayuu.

OO0pa3zoBaHue 1 pacpoOCTpaHEHHUE TIONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTbD JIJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

HaGnroneHue oTpaxeHus 1 NpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenne narepdepeHnnn u qudpakini MEXaHHIECKUX BOJTH.

AKyCTHUYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IPpUMEHEHHUE.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, NPEIOMIICHHE, MOJSPU3aLINS,
mrdpakius, nHTepHEpeHIIHsL.

OOHapyxeHue HH(paKpacHOro U yJIbTpaduoIeTOBOr0 U3ITy4eHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yuenune napameTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pPACIPOCTPAHEHUE CBeTa B OAHOpOAHOM cpene. JIyd ceera. ToueuHsli
VCTOYHMK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHH B MIJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb MPEIOMIICHUS.
OTHOCHTENBbHBIN MTOKa3aTeNb MpesioMmiieHns. [IoCTOSHCTBO 4acTOThI CBETA U COOTHOILIEHUE JUIUH BOJIH
IIPU NIEPEXO0I€ MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHHUILY Pa3/eia IBYX ONTHUYECKHUX CPE.

Xon nyueit B mpusme. ucnepcus ceera. CroxkHbli coctaB Oenoro cera. L{Ber.

ITonnoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroil MOJHOr0 BHYTPEHHETO OTPaKECHMUS.

Cobuparomue u pacceuBaronye TuH3bl. ToHKas arH3a. POKYCHOE PacCTOSHUE U ONTHYECKas
CHJIa TOHKOW JIMH3BL. 3aBHUCHUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOW c(epHuecKoill JIMH3BI OT eé
TE€OMETPUU U OTHOCHUTEIILHOT'O ITOKA3aTelIs IPEIOMIICHHUS.

@opMyiia TOHKOU JIUH3BL. Y BEIMYECHHE, 1aBAEMOE JTUH30M.

Xop Jyda, MPOILIEIIETO JIMH3Y IO MPOU3BOJBHBIM YIVIOM K €€ INIABHOW ONTHYECKOM OCH.
[TocTpoenne n3o0pakeHU TOUKU U OTpe3Ka MPsIMON B COOMPAIOIIUX U PACCEUBAIOIIMX JTUH3aX U UX
CUCTEMAX.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHOCTh. [71a3 Kak onTHYecKasi cuCTeMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. Uatepdepennius ceera. KorepeHTHbIE HCTOUYHUKH. Y CIIOBUS HAOJIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIMOHHON KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHHKOB.
[Tpumepbl KJTaCCHUECKUX UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus ceera. JugppakinronHas pemeéTka. Y ciaoBue HaOMI0AEHUS TIaBHBIX MaKCUMYMOB
IIPU [aICHUM MOHOXPOMATHUYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.



[TonApuzanus ceera.

TexHnyeckue ycTpoWCTBa M TEXHOJIOTMYECKHME IIPOLECCHI: OYKH, JIyla, IEPUCKOIL,
¢doroanmapar, MUKpOCKOIN, MPOSKIIMOHHBIN amnmapar, MPOCBETIEHUE ONTHUKU, BOJIOKOHHAs OITHKA,
I(pakIuOHHAs peIIETKA.

Jemoncmpayuu.

3aKOHBI OTPa)KEHHUS CBETA.

HccnenoBanue npesnomieHus CBeTa.

Habnronenue moimHoro BHYyTpEeHHET0 OTpakeHus. Moenb CBETOBO/IA.

HccnenoBanue xona CBETOBBIX IIyYKOB Y€PE3 INIOCKONAPAIUIEIbHYIO IIJIACTHHY U IIPU3MY.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

HaGimronenne naTepdepeHIim cBera.

HaOmroneHne BETOB TOHKUX IUIEHOK.

Hab6mronenue qudpakiuum cBerta.

W3yuenne qudpakinOHHON PEIIETKH.

HaGmotenne mudpakiimOHHOTO CIIeKTpa.

Habmtonenue nucnepcuu cBeta.

HabmtoneHue nomnsipuzaiuu cBeTa.

[IpumeHneHue nouIpoUI0B JIIsl U3yYEHUSI MEXaHUYECKUX HAIPSLKEHUH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenne nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOT'O PAaCCTOSIHUS OT BEIIeCTBa (Ha MpUMepe KHUJIKUX JIHH3).

N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonydyenne n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonmy4yenue n300pakeHNs B CHCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habmonenue nudpakunu, nHTepEepeHINN U TOISpU3ALIH CBETA.

N3ydenue nonspuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDIIEKTPHKA.

N3yuenne naTepdepeHIny Ja3epHOro U3Iy4eHUs Ha ABYX LIENsX.

Habmonenue aucnepcum.

Hab6mronenue u uccnenoBanne nudpakiimoOHHOTO CIIEKTpA.

H3mepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOMOA IPU MOMOIIM AU(PPAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI CIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH.

['paHnuBpl NPUMEHHMOCTH KJIACCHMYECKOW MeXaHMKHU. [locTynmaTel cnenuanbHOM Teopuun
OTHOCHUTEJIbHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW nHTepBail. [IpeodpasoBanus JlopeHna. YcinoBue NpUIMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJSITUBUCTCKON YaCTUIbI. DHEPTHUs MOKOSI.

TexHudeckue yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

VY4eHnuecknit 3KCIepUMEHT, 1a00paTOpHbIE PadOThI, IPAKTUKYM.



OmnpeneneHue MMIYJIbCAa M SHEPrHMM PENATHUBUCTCKUX vacTul (1o QoTorpadusM TpekoB
3apsDKEHHBIX YacTUI B MArHUTHOM IIOJIE).

Paszpnen 7. KBanToBas ¢usuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBecHOE TemioBoe U3llyyeHHE (M3J1ydyeHHe aOCOJIFOTHO YEPHOIO Teja). 3aKOH CMELCHHS
Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHsI U UMITYJIBC (POTOHA.

®otordpdexr. Onpitel A. I'. CroneroBa. 3akonsl GoToddpdexra. YpaBHeHue DWHIITEHHA I
dbotoaddekra. «KpacHas rpanuma» Gorodddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JAABJICHHE CBETa HAa aOCOJIOTHO MOIJIOLIAIONIYI0 U a0COIIOTHO
oTpaxaroiyto nosepxHocts). Onbitsl I1. H. JIeOenena.

Bonnogsie cBoiictBa yactuil. Boiasr ne bpoitns. Jyiimna BoiaHs! ne bpoitnisa u pa3Mepst obactu
JIOKaJM3alMy JBMOKYILeiics yacTulibl. KopmyckynspHo-BoHOBON ayanu3Mm. udpakius 31eKTpoHOB
Ha KpUCTaJUIax.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: HeonpeaenéHuocrei I eiizendepra.

TexHnuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE ITPOLIECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
¢boTonaTUMK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHasi OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®oTo3PeKT Ha YCTAHOBKE ¢ TUHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrossHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pE3 CBETOAUO OT HAIIPSKEHHUSL.

Tema 2. @uzuxa amoma.

OmnbITHI IO MCCIIeI0BaHUIO CTpoeHus aTroma. [lnanerapnas mozens atoma Pesepdopra.

[Toctynatsl bopa. M3nyuenue u norsiomieHne GOTOHOB PU MEPEXOE aTOMa C OJHOT'O YPOBHS
SHEPTHUH Ha JPYTOM.

Bunsl cnektpoB. CriekTp ypOBHEHN 3HEpruu aToMa BOJIOPOJA.

CrioHTaHHOE M BBIHYKIEHHOE M3ITyueHue caera. Jlasep.

TexHnueckue yCTpOHCTBA M TEXHOJIOTMYECKHE TIPOLECCHI:  CIEKTPAJIbHBIM  aHaIU3
(criekTpocKo), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopaa.

Habnronenue nuHeHyaTbIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHUZUPYIOIINX YaCTHIL.

Omnpenenenne AIMHBI BOJIHBI JJA3€PHOTO U3ITyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3pekeHHOTO aTOMAapHOTO BOJOPOJia M H3MEPCHHE IMOCTOSHHOM
PunGepra.



Tema 3. Duzuxka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,

Hyxnonnass mopens siapa ['eitzenOepra—lBanenko. 3apsin sapa. MaccoBoe 4HCIIO siapa.
N3otomsl.

PagnoakTuBHOCT. Anbda-pacnaz. DIEKTpOHHBIH W TMO3UTPOHHBINA Oera-pacnaa. ['amma-
U3JIy4CHHE.

3aKOH paAuMOAaKTUBHOIO pacnajga. PanumoaktuBHbIE wH30TONBI B mpuponae. CBoMCTBa
MOHU3UPYIOUIETO H3IIydeHus. BiusHue paquoakTHBHOCTU Ha KUBBIE OpraHU3Mbl. EcTeCcTBeHHBINH (OH
n3nydenus. Jlosumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

Snepusie peakiuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiemsl yrnpasiasieMoro
TEPMOSIEPHOI0 CUHTE3a. DKOJIOITMUYECKUE aCIEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

Meroasl perucTpanuy U UCCIET0BAHNS JIEMEHTAPHBIX YaCTHLL.

@dyHaMeHTallbHbIE B3auMojielcTBUs. bapuonbl, Me30Hbl M jentoHsl. llpencraBineHue o
CrannapTtHoil Mmojenu. KBapk-rimrooHHas MOJIEIb aJpOHOB.

®dusuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnuncTBO (DM3nveckoit KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBa M TEXHOJIOTMYECKHE IPOLIECCHl: JT03UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKTOP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

WccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue pauoakTUBHOTO (poHA € UCTIOJIb30BaHUEM J03UMETPA.

W3yuenue nmoriomieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3nea 8. DiieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Oranbl pa3BUTUsS acTpoHOMHH. [IpukiagHOe M MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUMU.
[TpruMeHNMOCTb 3aKOHOB (PU3HMKH [T OOBSCHEHUS IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Metoapl  acTpOHOMHYECKHX — HccienoBaHui. (COBpEMEHHBIE ONTHYECKHE  TEJECKOIIBI,
pazvoTeNeCKOIIbl, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. Conneynas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE37.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKH. JlMarpaMMa «CIEKTPAJIbHBIA KJIACC — CBETUMOCTB.
3BE3MIBI TIIABHOM ITOCHENOBATENHLHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JJIA 3BE3J TJIaBHOH
IOCNIEA0BaTENbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBIE NPEIACTABIECHUA O
IIPOUCXOXACHNUHU U 3BoJonu CoslHIa U 3BE311. DTambl KU3HU 3BE3I.

Mneunsiii [1yte — Hama ["anaktuka. [lomoxxenne u asuxenune Connna B [NamakTtuke. Tums
rajakTuk. PaguoranakTiuky U kBazapel. YEpHbBIE ABIPHI B siIpaxX rajJlakTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa66ma. Pa3zoeranue ranaktuk. Teopust bonbioro
B3pbIBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGmronenust 3BE3qH0r0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOXKEHUH JUISl ONpe/IeiIeHHs] TIOJI0KEHUsI HeOECHBIX 00OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moymapus U sipKue 3BE31bl.



Hab6mronenus B Teneckorn JIyHbI, TUIAHET, TYMaHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYeCKHil MPAKTUKYM.

CriocoObl m3MepeHus: (PU3MUECKUX BEIWYMH C HUCIOJIb30BAaHUEM aHAJOTOBBIX M IH(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX TATYMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIHHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. OLleHKa IpaHUIl IOIPEHIHOCTEN.

IIpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIeI0BaHUM 3aBHUCUMOCTEH (DU3MYECKMX BEJIUYHMH,
MpOBEpKa MPEIUIOKEHHBIX TUIOTe3 (BBIOOp M3 pPabOT, OMUCAHHBIX B TEMATUYECKHX pa3Jenax
«Y4EeHNYECKUI IKCTIEPUMEHT, 1Ta00paTOPHBIE paOOTHI, MPAKTHKYM).

O6o0maee NnoBTOpPeHNUE.

O06o01IeHre U cUCTEeMaTU3alUs COAEPIKaHUs pa3ziesoB Kypca «MexaHuka», «MosekynspHast
¢bu3nKa U TepMOANHAMUKAY, «DIIEKTPOAMHAMUKaY, «KonebaHus u BoHb, «OCHOBBI CIIEIUATBHOM
TEOPUU OTHOCUTEIbHOCTHY, «KBaHTOBas (pu3HKay, «DJIEMEHThl aCTPOHOMUH U aCTPO(UZUKI.

Ponb pu3MKKM 1 aCTPOHOMHMHU B SKOHOMHUYECKOW, TEXHOJIIOTUYECKOM, COLMAIbHON U 3THYECKON
cepax AEATENbHOCTH YEIOBEKAa, POjib U MECTO (U3UKU M aCTPOHOMHHM B COBPEMEHHOW HAay4HOM
KapTUHE  MHpa, 3HAYEHUE  ONUCATEJIbHOM, CHCTEMaTU3HUPYIOIIEH, OOBSICHUTEIBHOW U
MPOTHOCTUYECKON (YHKIMHA (pU3MUecKol TeOopuH, poib (U3NYECKOH Teopuu B (OPMHPOBAHUU
IPEJCTaBICHUNA O (U3UUECKOW KapTHHE MHUPA, MECTO (PU3UYECKOM KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUHN O IIPUPOJIE.

Me:xnpenameTHbie CBSI3H.

N3ydyenne kypca ¢usuku yrinyOné€HHOro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ Y4ETOM
COZIep KaTeNIbHBIX MEXITPEIMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMHHU, Teorpaduu 1
TEXHOJIOTUH.

Mesxcnpeomemnvie noHamus, C6A3AHHbBIE C U3YYEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAy4yHbBIH (akT, rumnore3a, Qu3nMyeckas BeJIUMYMHA, 3aKOH, TeOopus, HaOIIOJeHHE,
9KCIIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, U3MEPEHHE, MOTPEIIHOCTH HU3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudposas sadoparopusi.

Mamemamuxka: peuieHue cucteMbl ypaBHeHUIl. TpuroHomerpumueckue QYHKIMH: CHHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKINH
Ha OCU KOOP/IMHAT, cJI0XeHne BeKTopoB. [Ipon3Boanble aneMenTapHbIX GyHKUMi. [Ipu3Haku momxoOus
TPEYTOJILHUKOB, ONpeIeIeHNE TUIOMAAN TUNIOCKUX GUryp 1 00BbEMa Tell.

Buonozua: >nextpuueckue sIBICHUS B )KUBOW MPHUpPOJE, KojeOaTenbHble JBUKEHHS B KUBOU
MPUPOJE, DOKOJOTMYECKHE PUCKM TpPHU TMPOU3BOJACTBE DJIEKTPOIHEPTUH, AJIEKTPOMArHUTHOE
3arpsI3HEHUE OKPYIKAIOLIEN CPE/bl, yIbTPAa3BYKOBas IUarHOCTUKA B MEUILIMHE, ONTHYECKHUE SABJICHUS
B JKUBOU IIPUPOJIE.

Xumusa: CTpoeHHEe aTOMOB U MOJIEKYJI, KpUCTAJITMYECKasi CTPYKTypa TBEPBIX TEJ, MEXaHU3MbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAIbHBIN aHAIH3.

T'eozpaghua: marHuTHBIE TONMIOCa 3€MIIM, 3QJIEKH MArHUTHBIX PyA, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericmorpad.

Texnonocusa: NpUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOABHUIATENb
Slko0Ou, TeHepaTop IEpPEeMEHHOro TOKa, WHAYKIUOHHAs Ie4b, JIMHUM DJIEKTporepenad,
AJIEKTPOABHUraTeNb, paxap, paauoONpuéMHHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIbTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE, IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEUHAs
Oarapesi, CIyTHUKOBbIE IPUEMHUKH, sJIEpHAsi SHEPreTUKA U KOJIOIMYECKHE aCIEeKThI €€ pa3BUTHUS.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 ®U3UMKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMs ydeOHOro mpeamera «®u3Mka» AOIKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSM POCCUHCKOIO OOILECTBA, PACIIMPEHUE )KM3HEHHOIO
OIbITa U ONBITA JEATEIBHOCTH B IMPOLECCE peali3allii OCHOBHBIX HAINPABJICHUM BOCIUTATEIbHOM
NesTeIbHOCTH, B TOM YHUCJIE B YACTHU:

rpakIaAHCKOr0 BOCTIMTAHMA:
e CchOPMHPOBAHHOCTh TPAKTAHCKOW TIO3MIMU  OOYYaIOImIETOCs KaKk AaKTHBHOTO |
OTBETCTBEHHOI'0 WIEHA POCCUIICKOro 00IIECTBa;
® [PUHATHE TPAIULHOHHBIX OOILIEUEIOBEUYECKUX T'yMAaHUCTHUYECKHX M JIEMOKPAaTHYECKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEpEcax TIpakJaHCKOro OOIIecTBa,

y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aliiy;

® yMEHHE B3aUMOJICHCTBOBAaTh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUH C HX

(GYHKIMSMU M Ha3HAYEHUEM;
® TOTOBHOCTb K T'YMAHUTApHOU U BOJIOHTEPCKOH EATEIBHOCTH.
NATPHOTHYECKOI0 BOCIINTAHMS:
e chOpPMHPOBAHHOCTb POCCUHUCKOI IpaX1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;
® I[IEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHICKUX
yUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJICHUS;
® CrHIOCOOHOCTH OLIEHMBATh CUTYAlLlMIO U PUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;
® 0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro.
3CTETHYECKOI0 BOCIIMTAHMSA:
® OSCTETHYECKOE OTHOILIEHHE K MUPY, BKIIOYas 3CTETUKY HAyYHOTO TBOPUYECTBA, IMPUCYILETO
¢du3nyeckoil Hayke.
TPYAOBOI0 BOCTIMTAHUSA:
® HHTEpEeC K Pa3InyHbIM cepaM NpodhecCHOHATBLHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3HUKON M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaylieil nmpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
® TOTOBHOCTb M CHOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPA30BaHMIO B 00JacTH (U3UKU Ha
MPOTSKEHUH BCEU JKU3HU.
IKOJIOTNYECKOr0 BOCIIMTAHMSA:
e chOpPMHPOBAHHOCTh 3KOJIOTMYECKON KYIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIAaHUPOBAHUEC U OCYHICCTBJICHUC HeﬁCTBHﬁ B Oprx(aIOHleI;'I Cp€ac Ha OCHOBC 3HAHUA menen
YCTOfIQHBOFO Pa3BUTHA YCTIOBEUYCCTBA,

paciiup€HUE OIblTa ACATCIBHOCTHU 9KOJIOTHYECKON HAaIpaBJICHHOCTH Ha OCHOBEC
HMEIOIIUXCS 3HAHUH 110 (bl/ISI/IKe.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTE  MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOH JAEATEIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs (PU3HKH
OCYILECTBIATh NPOEKTHYIO U MCCIEAO0BATEIbCKYIO JEATENbHOCTh HWHIMBUIYaJIbHO U B

rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA
ba3oBble Jornyeckne a1eHcCTBUSA:

CaMOCTOSITENILHO (OPMYITUPOBATh U aAKTyalM3HpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEATh UEIH IEATeIbHOCTH, 33]1aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIIATH 3AKOHOMEPHOCTH M TPOTHBOPEUHS B pacCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH pEeIIeHUs IPOOJIEMBI ¢ YYETOM aHAJIM3a UMEIOLIUXCSl MAaTEPUAIbHBIX U
HEMAaTEpHUAIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBAaTh COOTBETCTBHE pPE3YyJbTATOB LEISM,
OLICHUBATh PUCKH ITOCIIEICTBHUI NEATEIBHOCTH;

KOOPJMHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBHUSX pEAJbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaenoparelbCcKue AeiCTBUS.

BJaJIeTh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMH IMOHATHSAMU U METOAaMHU (U3NYECKOH
HaYKH;

BJIaJIeTh HaBBIKAMHU y4eOHO-HCCIIEOBATEILCKOM M MPOEKTHOM NeATeNbHOCTH B 00JacTu
($u3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MOMCKY METOJOB PEIICHHS
3a7a4 PU3NYECKOTO CO/AECPIKAHUS, TPUMEHEHHIO Pa3InYHbIX METOJO0B IIO3HAHUS;

BJIaJIETh BUJAMH JESATEIbHOCTH IO IMOJIyYEHHIO HOBOTO 3HAHHUS, €r0 WHTEpIpeTaluH,
npeoOpa3oBaHUIO0 M MPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX CHUTYaIUsIX, B TOM YHCIE IMPH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBISITh  [TPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlM3UpOBATh 3a/lady, BBIIBUTATh
TUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI AJis J0Ka3aTelbCTBA CBOMX YTBEPKACHUMH,
3aJaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJM3UPOBATh MOJIYYCHHBIC B XO/I€ PELICHHUS 334l Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33a/]a4ul B 00pa30BaTEIbHON JEATETLHOCTH, B TOM
qucye P U3y4eHUH (PU3MKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;



YMETH IIEPCHOCUTH 3HAHUA 110 (1)I/I3I/IKC B IIPAKTUYCCKYTO 00J1acTh KHU3HCACATCIIBHOCTH,
YMETb UHTCTPHUPOBATE 3HAHUSA U3 PA3HBIX IIPEAMETHBIX O6J'I&CT€I>1;

BBLIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUIrnHaJIbHBIC IIOAXOAbI U PCIICHUSA

CTaBUTb HpO6HeMbI " 3aJia4yy, JOMYyCKAaroIre aAJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanmeii:

BJIaJICTh HAaBBIKAMH TOJYYCHUs MHPOPMALUU (PU3UUECKOTO COJEPKAHHUA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIATh IIOMCK, AaHaIW3, CUCTEMATU3ALMI0 U
MHTEPIpEeTanio HHPOPMALIUU PAa3IHYHBIX BUJOB U (OPM MPEICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTb MUH(OPMALIHH;

MCIIOJIB30BATh CPEJICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUN
KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPIraHU3allMOHHBIX 33]1a4 C COOII0ACHUEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, THTHEHbI, PECcypcocOepeKeHHsl, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

CO3J1aBaTh TEKCTHI (PU3NIECKOTO COJCPIKAHMUS B PA3IIMUHBIX (hopMaTax ¢ y4€ToM Ha3HAUYCHUS
uHbOpMallUK U 1IeJIeBOH ayJUTOpUHU, BbIOMpas ONTUMAlbHYIO (OpMYy MpeAcTaBICHUS U
BU3YyaIU3al1H.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

OCYLLIECTBIIATH OOLICHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MTOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U UHIUBUIYalbHOU pabOThI;
BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX AECUCTBUN C yu€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHUBA;

MIPUHUMATh ILEJIM COBMECTHOM JIE€ATEIBbHOCTH, OpPraHMW30BBIBATH W KOOPAUHUPOBATH
JEUCTBHS 1O €€ NOCTUKEHHUIO: COCTABIIATh IUIAH JEHUCTBHM, PaCIPEAENATh POJIH C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJ[a M KaXK/10r0 yYaCTHUKA KOMaH/bI B OOIIUI pe3yibTarT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C IMO3MIHMHA HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B pA3IUYHBIX CHUTYyalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCcaJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

CaMOCTOSATENILHO OCYIIECTBIISITh TO3HABATEILHYIO JIESITEIIBHOCTh B OOJACTH (PU3HKU H
aCTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOJSTCIIBHO COCTABJISITH IIJIAH peI_HeHI/IH pacqéTme 1 Ka4E€CTBCHHBLIX 3a1a4, IIJIaH
BBITIOJTHCHUST TPAKTHYECKOW PAOOTHI C YYETOM HMMEIONIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHHI;

JaBaTb OLIGHKy HOBBIM CI/ITyaLII/I}IM;

pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;



JieNlaTh OCO3HAHHBIN BBIOOp, apryMEeHTUPOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSBICHUIO 3PYIUIIUU B 001acT (PU3UKHU, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBCHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQ/ICTh HABBIKAMU TI03HABATEILHOU PEIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX JCHCTBUI U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHIA;

MCIIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHATIU3€E PE3YIbTATOB JI€ATEIIbHOCTH;
MIPUHUMATD ce0sl, MOHMMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apT'YMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB JIECSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA ONIHOKH.

B mpouiecce m0CTHKEHHS IMYHOCTHBIX PE3yJIbTATOB OCBOSHHSI IIPOTPAMMBI 110 (PU3HKE JJIs1 YPOBHS
cpeaHero o0Imero oopa3oBaHus y 00y4YaIOMIMXCSl COBEPIICHCTBYETCSI YMOLIMOHAIBHBIN WHTEIUICKT,
npeanoiararoImuil copMUPOBaHHOCTb:

CaMOCO3HaHMsI, BKIIOYAOIIETO CIIOCOOHOCTh IMMOHMMAThL CBOE DMOIIMOHAILHOE COCTOSHHE,
BUJICTh HAIIPABIICHUS PA3BUTHSI COOCTBEHHOW SMOIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B
ceOe;

caMOperyJIMPOBaHNS, BKIIFOYAIOIIEr0 CAMOKOHTPOIIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBCACHUC, CHOCO6HOCTB aI[aHTI/IpOBaTBCX K ODMOIIMOHAJIBHBIM HW3MCHCHHUIM H
HpOfIBJ’IHTI) FI/I6KOCTI), 6I)ITI) OTKpI)ITBIM HOBOMy;

BHYTPCHHEH MOTHBAIIMHU, BKIIOYAMONIEH CTpEMJICHHE K JOCTIDKCHHIO IEIW M YCIeXy,
OIITUMU3M, HUHUIITUAaTHUBHOCTD, YMCHI/IG I[eflCTBOBaTI), HUCXOOd U3 CBOUX BOSMO)I(HOCTCI;’I;
OMIIATUH, BKJIFOYAIONICH CIMOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JAPYIHX,
YYUTBIBATH €r0 TPU OCYIIECTBICHHH OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COTEPEKMBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CHOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JPYTHMHU
JIFOIbMHU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

[NPEAMETHBIE PE3VJIBTATHI

K koHmy obyuenuss B 10 knacce mpeaMeTHbIe Pe3ylbTaThl Ha YIIIYOJNEHHOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

MOHUMAaTh pPOJb (HU3UKH B SKOHOMHYECKOW, TEXHOJOTUUYECKOW, HKOJIOTHYECKOM,
COLIMAJIbHOW M JTUYECKOM cdepax NesTeNbHOCTH 4eJOBeKa, poJib U MECTO (PU3UKHU B
COBPEMEHHON HAy4yHOW KapTHUHE MHUpA, 3HAYCHHE OIUCATEIbHOH, CUCTEMATH3UPYIOILIEH,
OOBSICHUTEIBHOM M TPOTHOCTUYECKOM (QYHKIMHA (U3UYECKOM TEeopun — MEXaHUKH,



MOJICKYJISIPHOM (DM3HUKKM U TEPMOJUHAMUKH, pOJIb (hU3HUECKOl TeOpuu B (OPMHUPOBAHUU
IIPEJCTAaBICHUN O (PU3NYECKON KapTUHE MUDA;

pa3nuyath ycJIOBUS NPUMEHHUMOCTH MoJiesnell (U3NYECKUX Teld U MPOIECcCOB (SBICHUN):
MHEepLMaJbHas CcHCTeMa OTCYETa, AOCONIOTHO TBEPIOE TEJNO, MaTrepualbHas TOUKa,
PaBHOYCKOPEHHOE JIBHXKCHHE, CBOOOJHOE MajJeHue, abCONIOTHO ympyras nedopmanus,
aOCOJIIOTHO YNPYyroe U abCOIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENHU Ia3a, KUAKOCTH U
TBEPIOro (KPUCTAJUIMYECKOI0) Tella, WACaIbHbIM TIa3, TOYEUHBIH 3apsij, OAHOPOAHOE
JIEKTPUYECKOE I10JIE;

pa3nuyarh ycioBus (TpaHHIbI, 00IaCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BCEOOIMH xapakTep (QyHAAMEHTAIBHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIIOIH30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHHMUECKUE IPOLIECCHI U SIBJIECHUS, HCIOJIb3YSI OCHOBHbBIE
MOJIOKEHHSI ¥ 3aKOHBI MEXaHUKU (OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBMKEHUS, (POPMYITBI
KMHEMAaTUKH PaBHOYCKOPEHHOT'O JABIKEHMs, MpeoOpa3zoBaHus [ anuies JUIsl CKOPOCTH U
IepeMeleHus, 3aKk0Hbl HpI0TOHA, IPUHIMI OTHOCUTENBHOCTH [ annies, 3aKk0OH BCEMUPHOTO
TATOTEHHS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOW SHEPTHH, CBS3b PAOOTHI CHIIBI
C M3MEHEHHEM MEXaHWYECKOW 3HEPIUH, YCIOBUS paBHOBECHUS TBEPAOIO TeJa), IPU 3TOM
UCII0JIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBHUS NPUMEHUMOCTHU
(bu3nYecKux 3aKOHOB: MpeoOpa3oBaHuil ['anunes, BTOporo u TpeTbero 3akoHoB HbroToHa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXAaHWUUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTECHHS;
aHAJIM3UPOBaTh M OOBSCHATH TEIJIOBbIE MPOLECCHl U SBJICHMS, HCIIOJIb3YsSs OCHOBHBIE
nosioxkeHnss MKT u 3akoHBI MOJEKyIIpHOW (U3MKH M TEPMOJMHAMUKU (CBA3b JABJICHUS
HUJCAIbHOIO Ta3a €O CpPEIHEW KHWHETHYECKOW DJHEPrHel TEeIUIOBOIO JBHKECHHS U
KOHLICHTpALUEeH €ro MOJIEKYJ, CBSA3b TEMIIEpPaTyphbl BELIECTBA CO CPEAHEN KUHETHYECKOMN
JHEPIUEW TEIIOBOIO JBHMJKEHMS €ro 4YacTHl, CBs3b JaBJICHUS HJICAJIbHOIO rasa ¢
KOHIIEHTpAlMEel MOJEKYJ M €ro TeMIeparypoi, ypaBHeHue MenpaeneeBa—KnamneipoHa,
MEpBBIN 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHUS SHEPTUU B TEIJIOBBIX MPOIECCaX ), MpU
9TOM MHCIOJb30BaTh MAaTEMATHYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTbh  YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUs MeHieneesa—Knaneipona;

aHAJIM3UPOBATh U OOBSACHATH JJIEKTPUUECKHE SIBICHUS, CIIOJIb3YSl OCHOBHBIE MOJIOXKEHUS U
3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXpPaHEHUS AJIEKTpUYECcKoro 3apsijia, 3akoH KyroHa,
MMOTEHIMATBHOCTh 3JEKTPOCTATHYECKOTO IOJISI, IPUHIUI CYNEPNO3UIUN dIEKTPUUECKUX
II0JIEH, TIPU 3TOM YKa3bIBasl yCIOBHS IPUMEHUMOCTH 3akoHa KyrnoHa, a Takke npakTHYecKn
BaYKHBIE COOTHOLIEHMS: 3aKOHBI OMa Ul ydacTKa LENH U JJIs 3aMKHYTON 3JIEKTPUYECKON
uenu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr Dapanes AJis 2JIEKTPoIIn3a);
OMMUCHIBATh (U3NYECKUE TPOLECCHl U SBJIEHUS, MCIIONb3YysS BEJIMYMHBI: IEpEeMEIlEHNE,
CKOPOCTb, YCKOPEHME, UMITYJIbC T€Jla U CHUCTEMBI TE€Jl, CHJAa, MOMEHT CHJIbl, JaBJICHHE,
MOTEHIIMAJIbHAs SHEPrusi, KHHETUYEeCKas dHEPrus, MeXaHndyeckas dHeprus, paboTa CHUJIbL,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYIOCTH, CHJIa TPEHUS,
MOIITHOCTh, SHEPIrHs B3aUMOJEHCTBHS Tena ¢ 3eMiél BOIM3M €€ MOBEPXHOCTH, SHEPTHs
ynpyroi nedopmanuy NpyKHUHbI, KOJUYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIleparypa Tela,
paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrUsl UCabHOIO OJHOATOMHOIO rasa, pabora
UJCATIBHOTO Ta3a, OTHOCHUTEJIbHAs BJIAXKHOCTb Bo3ayxa, KIIJ[ uzaeanbHOro TemiaoBoro
JBUTATEJIS; DJIEKTPUUECKOE I10JIE, HAIPSKEHHOCTD DJIEKTPUYECKOrO I10JIsl, HAIPSKEHHOCTD



MOJIsI TOYSYHOT'O 3apsJia WK 3apsDKCHHOTO IIapa B BAKYYME W B JIMAJICKTPUKE, MOTEHITAAT
AJIEKTPOCTATHYECKOTO TOJIs, Pa3HOCTh IMOTEHIIUAIOB, YJIEKTPOJABMKYIIAs CHJIa, CHJIA TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUUecKass EMKOCTh IUIOCKOTO KOHAEHcaTopa,
COMPOTHUBIICHWE YydYacTKa IENU C IMOCJIEI0BATEIbHBIM U MapajUieIbHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPTHUS NIEKTPUUECKOTO MOJIsi KOHEHCATOPA;

OOBSACHITh OCOOCHHOCTH TMPOTEKAaHUS (DU3NYECKUX SIBICHUN: MEXaHWYECKOE JIBHKCHHE,
TEIUIOBOE JIBM)KCHHE YaCTHUIl BEIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE IBMIKEHHUE,
muddy3us, UCMapeHue, KUINCHWE U KOHICHCAIMS, TUIABIICHUE U KPUCTAJUTU3AINs,
HaIPaBJIEHHOCTh TEIIONEpPEaut, JICKTPU3AIUs TeJl, SKBUIIOTCHIIMAIBHOCTh TOBEPXHOCTH
3apsSOKEHHOTO IPOBOTHHKA;

MPOBOANUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (U3MUYECKON BEIUYUHBI OT JPYrod ¢
MCIOJIb30BaHUEM MPSMBIX U3MEPEHUI, IIPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH
PE3yNbTaThl MOJIYYSHHON 3aBUCUMOCTU (DM3MUECKUX BEIUYUH B BHJE TPadUKOB ¢ yU4ETOM
aOCOTFOTHBIX IMOTPENTHOCTEH H3MEPEHUH, IeJIaTh BEIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHUS;
MPOBOJANTh KOCBCHHBIE W3MEPCHHS (PU3UYECKMX BEIUYHMH, TPH OSTOM BBIOMpATH
ONTUMAJIbHBIA METOJI U3MEPEHHUS, OLICHUBATh A0COTIOTHBIE K OTHOCUTEIIbHBIE MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OIBITHI IO MPOBEPKE MPEII0KCHHOW THUITOTE3bI: IJIAHUPOBATh 3KCIEPUMEHT,
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAIU3UPOBATH IOJIyYEHHBIE PE3yJIbTaThl U
JIeNaTh BBIBOJI O CTATyCE MPEAIOKEHHOM TUITOTE3bI;

coOmofaTh mpaBuia OE30MAaCHOTO TpyAa MpU TMPOBEACHUU HCCICIOBAHUN B paMKax
y4e0HOro SKCIEPUMEHTa, MPaKTUKyMa U Yy4eOHO-HCCIEeIOBATENIbCKOW W TPOEKTHOM
NESATETPHOCTH C HCIOJIB30BAHHEM HW3MEPUTEIBHBIX YCTPOMCTB H  J1abOpaTOpPHOTO
000opyI0BaHUS;

penath pacy€THbBIE 337aUu C IBHO 33JJaHHOW U HESIBHO 33JJaHHON (hU3MUECKON MOJIENbIO: Ha
OCHOBaHUM aHaJIM3a yCJIOBHMsSI OOOCHOBBIBaTH BHIOOp (U3MYECKOW MOJENH, OTBEeyaroleit
TpeOOBaHUSAM 3aJaud, TPUMEHATH (DOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThI
(bu3MUecKuX TEOpUd MPU HCIOIH30BAHMM MAaTEMaTHYECKHMX METOJOB peIlleHUs 3ajad,
MPOBOJIUTH PacUYEThl HA OCHOBAHWHM WMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3yJIbTAThl H
KOPPEKTUPOBATH METOJIBI PEIIECHUS ¢ YIETOM MOJIYUSHHBIX PE3YJIBTATOB;

pemaTth KadyecTBEHHBIE 3a/1ayd, TpeOyrolne MPUMEHEHWs 3HAHWUN M3 Pa3HBIX pa3JieioB
Kypca (HU3UKH, a TAK)KE MHTETPAIUN 3HAHUHN U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JJOTUYECKYIO LIETIOUKY PACCYKICHHM C OOPOI Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOB30BaTh TEOPETHYECCKUE 3HAHWS I OOBSICHEHWS OCHOBHBIX MPUHIIUIIOB PaOOTHI
W3MEPHUTENIBHBIX MPUOOPOB, TEXHHYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB,;
MPUBOJUTH TIPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aQHATM3UPOBATh U OIICHWBATH IMOCJICACTBHUS OBITOBOW M MPOM3BOACTBEHHOUN JEATEIHHOCTH
YEJIOBEKAa, CBS3aHHOM ¢ (PU3WYECKUMH TMpOIECCaMHU, C TO3UIUK  DKOJIOTHYECKOM
0€301acHOCTH, IPEICTABJIICHUI O PAIMOHAIBHOM MPUPOI0IIOIH30BAHNH, a TAK)KE Pa3yMHOM
WCMOJIb30BAHUM JIOCTH)KCHUM HAyKHW U TEXHOJOTHM i1 JAJIbHEWIIEro pa3BUTHUSA
YEeJI0BEUYECKOro OOIECTBa;



NPUMEHSTh Pa3lIMYHbIC CIOCOOBI paboOThl ¢ MH(pOpMAIeld (U3HMUECKOTO COACPIKAHHS C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, ITPH 3TOM HUCIIOJIB30BaTh
COBpPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTUH VIS TIOUCKA, IepepabOTKH U MPEIbSIBICHUS
y4eOHOM M HayyHO-TOMYJSpHOM HH(OPMAIMH, CTPYKTYPUPOBAHUS W HHTEPIPETALUU
uHbOpMALUY, TONYYCHHOH W3 pa3lIWYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
oJry4yaeMyro MH(GOPMAIIMIO ¥ OLEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HaHWii, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(DOpMAaIH;

NPOSIBJISITh ~ OPraHM3AallMOHHBIE W TIO3HABaTeNbHBIE  YMEHHUS  CaMOCTOSITEIHHOTO
NpUOOpPETeHUs] HOBBIX 3HAHMW B TIPOIECCE BBINOJHEHUS NPOCKTHBIX W y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paboTath B TpyIIE C UCIIOJHEHHEM PA3IMYHBIX COMUAIBHBIX POJICH, TNIAHKPOBATh PaboOTy
TPYIIIBL, PAMOHAIBHO PACIpPENeNATh JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYaIHsX,
aJIeKBaTHO OLIGHUBATh BKJAJM KaXKJIOTO M3 yYAaCTHUKOB TPYNIbBI B  peIIeHHUE
paccMaTpuBaeMoi poOIIeMbl;

MPOSIBJISITH MOTUBAIIHIO K OyayIed mpodecCHOHANBHOM AeSITEeIBHOCTH 110 CIICIUATBHOCTSIM
(hU3UKO-TEXHHUYECKOTO MPODHUIISL.

K xoHny obOyuenust B 11 kKnacce npelMeTHbIE pe3yJbTaThl Ha YINIYOJIEHHOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y 00YUAIOMIUXCSI YMEHUI:

MOHUMAaTh POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJIOTHYECKOH, COIIMATIbHON U 3TUYECKON
cdepax IesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKU B COBPEMEHHOW HAYyYHON KapTHUHE
MUpa, pOJIb ACTPOHOMHH B NIPAKTUYECKOU JEATEIBHOCTH YEI0BEKA U NajbHEUIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYEHUE OINUCATEIbHOMN, CUCTEMAaTHU3UPYIOILEH, 00bICHUTETHLHON
U MPOTHOCTHYECKON (DyHKUMN (U3NYECKON TEOPUH — 3IEKTPOAMHAMUKH, CHELHAIbHOU
TEOPUU OTHOCUTEIBbHOCTH, KBAHTOBOM (PU3UKHU, pOJIb GU3NUECKON TeOpuH B (POPMUPOBAHUU
NpeJCTaBICHUN 0 pru3nyecKoi KapTHHE MHpa, MECTO (PU3NUECKOI KapTHHBI MUpa B 001IeM
pSAy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IPEACTABIEHUIN O IPUPOJIE;

pasnuyath yCIOBHUS NPUMEHUMOCTH MoAeNel (U3MUECKUX Tell U IPOLECCOB (SBICHHI):
OJIHOPO/IHOE 3JIEKTPUUYECKOE U OJJHOPOJIHOE MAarHUTHOE I0JIs, TapMOHUYECKUE KOJeOaHus,
MaTeMaTHYeCKUi MasTHUK, WJCAIbHBIN NPYKUHHBIM MasTHUK, TapMOHUYECKHE BOJIHBI,
ujeadbHbII KOJIeOATeNbHBI KOHTYp, TOHKas JIMH3a, MOJENIe aToMa, aTOMHOIO sifpa U
KBaHTOBOM MOJIEJIN CBETA;

pasznuyaTh yCIoBUs (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TOHUMATh
BCEOOIIMi xapakTep (QyHJAaMEHTAIbHBIX 3aKOHOB M OrPAaHHMYEHHOCTb HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH JJIEKTPOMArHUTHBIE TMPOLIECCHl U SBIEHUS, HUCIOJIb3Ys
OCHOBHBIE TIOJIO)KEHUST M 3aKOHBl DJJEKTPOAMHAMMKH U  CHEIHAJbHOM  TEOopuu
OTHOCUTENIbHOCTH (3aKOH COXPAaHEHHUs OJJIEKTPUYECKOro 3apsia, cuia Awmrmepa, cuia
JlopeHna, 3aKkOH 53JEKTPOMarHUTHOM WHAYKIMH, npaBwio Jlenma, cBasp OJIC
CaMOMHJIYKIMM B JIEMEHTE 3JIEKTPUUECKOM LIEMU CO CKOPOCTHbIO M3MEHEHHs CUIIBI TOKaA,
MOCTYJIAThI CTICIIMAIBHON TEOPHH OTHOCUTEIHPHOCTH DUHINTEHHA),

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHl W SIBICHUS, WCIOJB3YS IMOJOXKEHHS
KBaHTOBOW ¢u3uku (ypaBHeHHEe OWHImTEHHA 1 ¢GoTtodddexra, MEepBbIA W BTOPOM



nocrynarel bopa, mpUHIMII COOTHOIICHUS HeompenenéHHoctel ['eiizenOepra, 3aKOHbBI
COXPAaHEHHUS 3apsAJOBOIO0 M MACCOBOTO YHCENl M DHEPIHMH B SIIEPHBIX PEaKLUAX, 3aKOH
PaIMOAaKTUBHOIO pacmaja);

OIUCHIBATh (PU3UYECKUE TPOLECCHl U SIBICHUS, WCIOJIb3Yysd BEIWYHHBI: HANPSHKEHHOCTH
AJIEKTPUUYECKOTO TIOJISA, MOTEHIHAN AJIEKTPOCTATUYECKOTO IOJIs, PA3HOCTh MOTEHIIMAJIOB,
ANEKTPOABIIKYILASA CUJIA, MHAYKIMS MarHUTHOTO TOJIsi, MAarHUTHBINA MOTOK, CHiia AMImepa,
MHIYKTUBHOCTb, JJIEKTPOJBIKYIAS CHJIA CAMOMHAYKIIMU, SHEPTUs MAarHUTHOTO IOJIA
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI HWMIIYJbC, IOJIHAS OSHEPTHs, DHEPTus IOKOS
CBOOOTHOM YaCTHIIBI, SHEPTHS H UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apA[ S/Apa, SHEPTHs
CBSI3H A]Ipa;

OO0BSACHATH OCOOEHHOCTHU MPOTEKAHUS (PU3HMUECKUX SABICHUIN: 2IEKTPOMAarHUTHAS UHAYKLIUSA,
CAaMOUHJIYKIIUS, pPE30HaHC, HWHTepdepeHlus BOJH, IUQPAKIMs, AUCIEPCHUs, TOTHOE
BHyTpeHHee oTpaxeHue, ¢GotornekTpudeckuii 3¢dext (dbororddekr), anpda- u Oera-
pacmazpl siaep, raMMa-usiydeHue saep, GU3ndIecKrue IPUHIHIEI CIIEKTPATIFHOTO aHAIIN3a U
paboThI 1a3epa;

OTIpeAeIAThH HAIIPaBJICHUE UHYKIIMH MarHUTHOTO MOJIsl IPOBOTHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl JlopeHna;

CTPOUTH U300pakeHne, CO3/1aBaeMOoe ITIOCKUM 3€pKajioM, TOHKOW JTMH30M, U PaCCUUTHIBATH
€ro XapaKkTePUCTUKH;

MIPUMEHSITh OCHOBOIIOJIATAIOIIHE ACTPOHOMUYECKHE TTOHSTHS, TEOPUU U 3aKOHBI [ aHATTN32
1 00bsCHEeHMs! (PU3NYECKHX MPOLIECCOB, MPOUCXOAIIUX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B
MEXTaJJaKTHYECKOM cpefie; IBUKEHUs HeOEeCHBIX Tell, SBONIIOLNH 3BE3 U BeenenHoi;
MIPOBOJIUTH UCCIIEIOBAHHUE 3aBHCUMOCTEH (PN3NIECKUX BETMYNH C UCTIOIH30BaHUEM TIPSMBIX
WU3MEpEeHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTAThI MOTYYCHHON
3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BHAE TpapuKoB C Y4E€TOM aOCOJIOTHBIX
MOTPENTHOCTEN U3MEPEHHH, AeTaTh BEIBOJIBI TI0 Pe3yJIbTaTaM UCCIIEIOBAHHS,

MPOBOANTh KOCBEHHBIE M3MEpPEeHHs] (PU3NYECKUX BENUYMH, MpPH OSTOM BBIOUPATH
ONITUMAIIEHBIA METO]T U3MEPEHUS, OIICHUBATh A0COIOTHBIE H OTHOCUTENILHBIE TOTPEITHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

MPOBOJIUTH ONBITHl MO MPOBEPKE MPEUIOKEHHON THIIOTE3bI: IJIAHUPOBATH HKCIEPUMEHT,
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, aHAIM3UPOBATH MOJIYUEHHBIE PE3yIbTaThl U
JIeTIaTh BBIBOJ] O CTAaTyCe MPETIOKEHHON THITOTE3BI;

OITMCBIBATH METOJIBI MOYYSHUST HAYYHBIX aCTPOHOMHYECKHIX 3HAHHIA;

coOmoaTh TmpaBWiia OE30MAaCHOTO Tpyla TpPH TMPOBEIACHWW HWCCIEAOBAHWA B paMKax
y4eOHOro SKCIEpUMEHTa, TNPAaKTUKyMa M Y4eOHO-HCCIEeNOBAaTENbCKOM M IMPOEKTHOMN
JESTeTbHOCTH C WCIOJNB30BaHUEM HM3MEPHUTEIbHBIX YCTPOHCTB H  JaOOpaTOPHOTO
000opyI0BaHUS;

pemaTh pacy€THbIE 3aJ]auu C IBHO 33JJaHHOM U HESIBHO 33/1aHHON (PU3NYECKOI MOJIeNbIO: Ha
OCHOBAHMU aHaJM3a YCIOBHS BBHIOMPATh (PU3MYECKHE MOJIENH, OTBEYAIOLINe TPEOOBAHUSIM
3a/1a4u, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU M MOCTYNATHI (PU3UUECKUX TEOPU
IIPU KCIHOJIb30BAaHUU MaTeMaTUYECKHUX METOJOB pEIICHUs 3ajad, MPOBOJAUTH pacdyEThl Ha
OCHOBaHUU MMEIOIINXCS TaHHBIX, AHAJM3UPOBATh PE3YyJbTaThl U KOPPEKTHUPOBATH METOIbI
peleHust ¢ y4ETOM MOJIyUYeHHBIX PEe3yIbTaTOB;



peliaTth KadecTBEHHbIE 3a/1ayd, TpeOyrolne NPUMEHEHUs 3HAHUN M3 pa3HBbIX pa3JieioB
Kypca (pU3uKHU, a TaKKe HHTETPAllUY 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPANBaTh JIOTHYECKYIO LIEMOUKY PAaCCyK/ICHUI C ONOPOI HAa N3yUEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBICHHUS;

WCIOJIb30BaTh TEOPETHUYECKHUE 3HAHWS ISl OOBSICHEHUS OCHOBHBIX IMPHHIIMIIOB PabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTHUYECKUX MPOIIECCOB;
MIPUBOJIUTh TPUMEPHI BKJIA/la POCCUHUCKHUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTU;
aHAJIM3WPOBATh U OIICHUBATH TOCIEICTBUS OBITOBON W MPOU3BOJCTBEHHOW NEATEIHHOCTH
YeNIOBEKa, CBSI3aHHOW ¢ (U3WYSCKUMHU TMPOIECCaMH, C TMO3UIUN  IKOJIOTUYCCKOM
0€30MacHOCTH, MPEACTABICHUH O pallHOHATBHOM MPUPOIONIOIB30BAHNH, & TAKXKE PA3yMHOM
WCIOJIb30BAHUU JIOCTIKEHUI HAyKH U TEXHOJOTHM s JanbHEWIIero pa3BUTHUS
YeJIOBEUYECKOI0 00IIECTBA;

MPUMEHSITh PA3JIMYHBIC CIIOCOOBI pabOTHl ¢ MH(MOpPMAIHEH (PUINISCKOTO COJCPIKAHUS C
HCIIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH, TP ITOM HCIOJIb30BaTh
COBpeMEHHBbIC MH(POPMAITMOHHBIC TEXHOJIOTHH IS TTOWCKA, IEPePaAOOTKH U MPETbIBICHUS
y4eOHOW M HAy4YHO-TIONMYISAPHOW HH(OpPMAIMH, CTPYKTYPHUPOBAHUS W HWHTEPIPETAIUU
uH(pOpMalUY, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHaJIU3UPOBATH
MoJIydaeMyro0 MH(OPMAIMIO U OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS
3HAHWW, TAK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINH;

MPOSBIAT, ~ OPTraHU3AlMOHHBIE W  TO3HABaTelbHbIE  YMEHHUS  CaMOCTOSTEIbHOTO
MPUOOPETEHUsT HOBBIX 3HAHWH B TPOIECCE BBIOJHCHHUS TMPOCKTHBIX H  Yy4eOHO-
HCCIIEeIOBATENBCKUX padoT;

paboTaTh B TPYIIE C UCIIOJIHEHUEM Pa3UYHBIX COLIMATBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYNINbI, palMOHATBHO paCHpeleNiaTh AeATEIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
aJIecKBaTHO OIIGHMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYINIBI B  pEIICHUE
paccMaTpuBaeMoi IpoOIeMBI;

MIPOSIBIIATH MOTHBAIIHIO K OyIyIel mpopecCHOHATBHON IeITeIFHOCTH 110 CIICIIHATLHOCTSIM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
1.2 Bxomnas nmpoBepouHas pabora 1 1
Uroro no pazneny 7
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOro TeNa ) 1
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1
Hroro mo pazneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1
33 ArperaTtHble cocTosiHUS BeniecTBa. dazoBbie 14 1

epexobl

Hroro o paszneny 49




Paznen 4. JIEKTPOIUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIC 24 1
4.2 [TocTOSIHHBIN 27EKTPUUECKUIN TOK 24 1
4.3 Toxu B pa3IMyHBIX Cpeaax 6
4.4 [TpomexxyTodHast HTOrOBast aTTECTAIUS 1 1
Uroro no pazneny 55
Pazzen 5. PU3HUYECKHUN MPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Wroro mo paszneny 16
PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16




11 KIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (uidpp )
NPOrpamMMblI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJIMHAMMKA
1.1 MarauTtHoe 1oJjie 14
1.2 DneKTpoOMarHuTHasi MHAYKLHS 13 1
1.3 Bxonnas mpoBepounas pabota 1 1
Utoro no pazneny 28
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoJieOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
93 MexaHuueckre U dJIeKTPOMarHUTHHIE 10 1
BOJIHBI
2.4 Omruka 25 1
Hroro no pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

3.1 Ocnosbl CTO 5 1
Uroro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHo-BOTHOBOH Ayain3m 15




4.2 dusmka atoma

43 du3KKa aTOMHOTO SIPa U 3IEMEHTAPHBIX
' YaCTHI]

Uroro no pazneny

25

Pa3pea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHl aCTPOHOMUU H aCTPOPHU3IUKU 12
Htoro no pazneny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1 Ou3nyeckuil NpakTUKyM 16 16
Wroro mo paszneny 16
Pazgen 7. OBOBIIAIOHIEE IIOBTOPEHHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEIMETHOTO COJIEPYKAHHS U OITBITa 15
' JeSITeTbHOCTH, IPUOOPETEHHOTO TPU
n3ydeHuu kypca ¢pusuku 10 — 11 kimaccos
Uroro no pazneny 15
PesepBHOE Bpems 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne uudposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 0GpazoBaTebHbIE
padoThI padoThI pecypenI
1 ®duszuka — pyHgaMeHTaabHas HayKa o 1
pupoje
9 HayuHblii METOT TO3HAHUS U METOBI 1
UCCIIeTOBaHMsS (PU3MUECKUX SBICHUI
DKCIIepUMEHT U TeOpus B IpolLiecce
3 Mo3HaHus npupoabl. HabmoaeHue u 1
9KCIIEPUMEHT B (pu3HMKe
4 CrniocoObl n3MepeHus (U3NIECKUX BETUUNH 1
5 AOCOII0THAS M OTHOCUTENbHASI TOIPEIIHOCTH 1
M3MEPEeHUH (PU3NUECKUX BEIUIHH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3ukn B GOPMHUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUpPaA, B IPAKTUYECKOMN
NEeATEIbHOCTH JIFOEH
7 Bxopanast mpoBepouHast paboTa 1
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
8 OTHOCHUTENBHOCTh MEXaHUYECKOTO

JABHOKCHUS. Hp}IMaH u o6paTHa51 3agadun
MCXaHHKHU




Panunyc-BekTop MarepuaibHON TOYKH, €TO
MPOEKIIUU Ha OCH KoopauHaT. TpaekTopus.
[Tepememienue. Ckopocts. VX npoekiuu Ha
OCH KOOpAMHAT

10

11

12

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKCHUS

CnoxxeHue nepeMeneHuidi U CKOpoCTeil.
Pemenue 3agau

HepaBHoMepHoe aBmxeHne. MruoBeHHas

cKkopocTbh. Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

13

I'paduueckoe onrcanue MPsIMOIMHEHHOTO
JIBUKEHMSI C TOCTOSTHHBIM YCKOPEHUEM

14

15

16

CBoboaHoe nageHue. Y CKopeHue
CcBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuku

JIBr>xkeHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonnnueliHoe aBuxkenue. J[BrkeHUe no
OKPYKHOCTH. YTJI0Bas U JIMHEHAs CKOPOCTb.
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHUE

17

KonTponbnas pabora no teme "Kunematuka"




IlepBbiif 3akoH HproToHa. MHepunanbHbie
cucremsl orcuéra. [IpuHnun

18 OTHOCHUTEIILHOCTH [ anmuies.
HeunepuuanbHbie cUCTeMbI OTCUETA

19 Cuna. PaBHoeicTBYIOIIAs cuiia. Bropoii
3akoH Herotona. Macca

20 BzaumoneiictBue ten. Tperuil 3akoH
Hprorona

21 [Tpunun cyneprno3unun cui. Pemenue
3aJ1a4 Ha IpUMEHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

22 DKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

93 Cuna TSOKeCTH U yCKOpEHHE CBOOOIHOTO
najIeHust
JIBrokeHre HEOECHBIX TeN U HX

24 HCKYCCTBEHHBIX CITyTHUKOB. ITepBas
KOCMMY€ecKasi CKopocTb. 3akoHbl Keruiepa

25 Cuna ympyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUAbI CUI TPEHUS.

26 JIBr>KEHUE B )KUJKOCTHU U Ta3e C yYETOM
CHUTBI COTIPOTHUBIICHUS CPEJIBI

97 Hasnenue. 'mapocraTuueckoe AaBiIeHHE.
Cuna Apxumena

28 AbcomotHO TBepaoe Teno. [locTynarenbHoe

" BpalllaTCJIbHOC ABMXXCHUEC TBEPAOIro TCIa




29

30

31

MOMGHT CHJIBI OTHOCHUTCIBHO OCH BpaH_[eHI/ISI.
TIneyo cuibl

CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. L{eHTp TspkecTu Tena. Y cioBus
paBHOBECHSI TBEPIOTO Teja. Busl
paBHOBECHs

Pemenue 3agau

32

KonTponbhas padora no teme "JIuHamuka.
Craruka TBepaoro tena'"

33

34

35

36

Hmnynbc MaTepraibHOW TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. HCHTp MacC CUCTEMBI
MaTCpHaJIbHBIX TOYCK. TeopeMa O IBUXKCHUHN
[IEHTPa MAacc

Nmnynbe cuibl 1 ©U3BMEHEHNE UMITYJIbCA TEA.
3aKoOH COXpaHEHUs UMITyJbca. PeakTuBHOE
NBIDKEHHE

MoMeHT HUMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

Pemenue 3agau

37

38

PaGota cuibl Ha MajOM U HAa KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThI CHITBl. MOIIIHOCTH CHJTBI
Kunernueckas sueprus. Teopema 06

M3MEHEHUU KMHETUYECKOU DHEPIUU
MaTepuaabHON TOYKH




39

IToTrennmanpHble U HEIOTEHIIUAIILHBIE CHUIIBI.
ITorenumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

40

Tperps kocMuueckast ckopocTs. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

41

42

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyiun s UeaIbHOM
KUAKOCTU

KonTponbHas pabota o Teme "3aKOHbI
COXpaHEHUS B MeXaHUKe"

43

PazBuTue npeacraBieHuii 0 npupoie
TernoTel. OcHOBHBIE nonokeHust MKT.
Huddysus. bpoyHoBckoe nBUkKEHME

44

CrpoeHne ra3000pa3HbIX, )KUJIKUX U TBEPIbIX
Tell. XapakTep ABUKECHUS U B3aUMOJICHCTBUS
YaCTHI] BEIIeCTBA

45

46

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KomngectBo Bemectsa. [locTosiHHas
ABorazipo

Temneparypa. TermnoBoe paBHoBecue. [llkana
Lenbcus

47

Pemrenue 3agau

48

Wneanpueiii ras. I'a3oBbie 3aKOHEI




VYpasHenue MeHnneneesa-Kianeiipona.

49
Pewenue 3anau

50 AbcomtoTHas TemnepaTypa. 3akoH JlanbToHa

51 W3omporueccsl B uaeanbHOM rase ¢
IIOCTOSIHHBIM KOJINYECTBOM BEIIECTBA

59 I'paduueckoe npeacTaBiIeHUE N30MPOLIECCOB:
n30TEpMa, U30X0pa, n306apa

53 OcnosHoe ypaBHenue MKT

o4 Pewrenne 3anau
CBs3b a0CONIOTHOM TeMIepaTypbl

55 TEPMOJMHAMHUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOM HEprueH NoCTynaTeIbHOro
TEIJIOBOTO ABM)KEHUS €€ 4aCTHUIL

56 O06o0011eHre U cucTeMaTu3alys 3HaHuH 110
teMe "OcHoBel MKT"

57 KontponbHas pabora o Teme "OCHOBBI
MKT"

TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.

58 BHeminue v BHyTpeHHUE TapaMeTpBhI.
[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HAUEHUS BEJIMYMH, OUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

59 Camomnpou3sBosbHast pemakcammst TJ]

CHUCTCMBI K TCIIJIOBOMY PABHOBCCHIO




60

61

62

Mogenp u1eanbHOro ra3a B TEpMOJINHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHU

VYpaBuenue MenpeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

BeIpaxxenue 11 BHyTpEHHEN SHEPTUU
OJTHOATOMHOT'0 HJICAJIBHOTO Ta3a.
KBazucratnueckue u HECTaTUYECKUE
IIPOLIECCHI

63

OnemeHTapHas paboTa B TEpMOJUHAMUKE.
Brraucnienue pabotsl o rpaduky mpouecca
Ha pV-nuarpamme

64

Teronepenayda kak crnoco0 U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

65

66

67

KOHBGKHI/IH, TCILIOIIPOBOAHOCTD, U3JITYUCHUC

KomnuectBo Temnorel. TemnoéMKOCTh Tea.
YnenpHas u MOJISIpHAasA TEINIOEMKOCTH
BEIIIECTBA. Y AeIbHAs TEII0Ta CTOopaHuAa
TOIIJINBa

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIIoneperaye

68

69

[Tonsitue 06 amnabaTHOM mporiecce. [lepBrrit
3aKOH TepMOJII/IHaMI/IKI/I

KonnuecTBo TemnoTs u pa60Ta KaK MCpPbI

U3MEHEeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI




Bropoii 3aK0H TEpMOJIMHAMHUKY 1JIs

70 PaBHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB.
HeoOpaTuMocTh IPUPOTHBIX MPOIIECCOB

71 [TpuHIUIIBI AEHCTBUS TEIIOBBIX MAIIIHH.
KIT

72 MakcumansHoe 3HadeHue KIT/I. [ukn Kapno

73 Pemenue 3agau
DKOJIOTHYECKHE aCIIEKTHI UCIIOIb30BaHUS

74 TEIUIOBBIX ABUrareiieii. TermoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPeIb

75 Pewenue 3amau

76 O06o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MamHb"

77 KonTponbHas pabota mo Teme
"TepmonnHamuka. TenaoBsle MalIMHbI"
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.

78 Hcnapenue u kunenue. Y aenbHas TEIioTa
napooOpazoBaHUs
HacwImmenHbie ¥ HEHACHIIICHHBIC MTapPHI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIABJICHUS HACBIIIIEHHOTO Mapa OT

79 TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMaA

HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHHS OT IaBJIEHUS B
JKUJIKOCTH




Brnaxxnocts Bo3myxa. AGCONIOTHAS U

80 OTHOCUTEJIbHAS BIIAYKHOCTh

81 Pemenue 3amau
TBépnoe Teno. Kpucrammueckue u

82 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

83 [InaBnenue u kpucramumsanus. Y aenbHas
teriora miasnaeHus. Cyoaumanus
JHedbopmarnuu TBEpAOTO Tena. PacTskeHnue u

84 cxarue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii
TernnoBoe paciupenue KUAKoCcTe! u

85 TBEPABIX TeJ. AHTAPMOHU3M TEIUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBA

86 [IpeoOpa3oBanue sHEPrUM B Pa3z0BbIX
nepexojax

87 VYpaBHeHUE TEIJIOBOTO OaaHca

88 Pemenue 3amau
[ToBepxHOcTHOE HaTsKeHUE. KanumsipHbie

89 siBJIEHUs. J{aBieHue 1Mo MUCKPUBJIEHHON
MOBEPXHOCTHIO kuAKocTU. Dopmyra
Jlamutaca
O06001eHre U cucTeMaTU3aIys 3HaHUH 110

90 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.

da3oBble IEPEXObI"




91

92

93

KonTponbHas padbota o Teme "ArperatHeie
cocTosiHuA BeliecTBa. @a3oBble nNepexoapl”

DnekTpu3anus Tel U e€ MPOosIBICHUSI.
DIekTpuyeckui 3apsia. [IBa Buaa
3IEKTPUYECKUX 3apsaoB. [IpoBogHuKH,
JTUAJIEKTPUKU U TTOJTYITPOBOTHUKHI

DneMEeHTapHBIN 3JIEKTPUUYECKU 3apsia. 3aKOH
COXPaHEHUS INEKTPUUYECKOTO 3apsa

94

B3anmopeincrteue 3apanoB. Toueunsie
3apsabl. 3akoH Kynona

95

96

Pemenue 3agau

BHeKTpI/I‘leCKOC none. Ero ,HeﬁCTBPIe Ha
QJICKTPHUUYCCKUC 3apPAAbI

97

Hanpsk€HHOCT 3JIEKTPUYECKOTO TOJIS.
[TpoOuebIit 3apsa. JInauy HaNPsSH>KEHHOCTH
ANeKTpUYecKoro nosst. OqHOpOgHOE
AJIEKTPUUECKOE T10JIE

98

99

100

HOTGHIII/IaJ'II)HOCTI) SJICKTPOCTATUYCCKOI'O
monst. PasHocTh IMMOTCHIMAJIOB U HAITPS)KCHUC

IloTenumnanpHast SHEPTU: 3aps/ia B
QJICKTPOCTATUYCCKOM ITO0JIC. [ToTennuan
QJICKTPOCTATUYCCKOI'O MOJIA

CBs3b HaHpﬂ)I(éHHOCTI/I TI0JIsT U pa3HOCTHU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOT'O
I10JI4




[IpuHOUI Cyneprno3unuu JIEKTPUIECKUX

101 .
noJiei

102 Pemenue 3amay

103 [Tone Toueunoro 3apsna. [lose paBHOMEPHO
3apsOKEHHOU cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

104 mapa. [lone paBHOMEpHO 3apsKEHHOMN
OCCKOHEYHOM TIIOCKOCTH

105 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBeCHS 3apsiOB

106 JIMDIEKTPUKY U TTIOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

107 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpa

108 [TapannenpsHOE cOEIMHEHNE KOHAEHCATOPOB

109 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

110 DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

111 Pemenue 3amau

112 JIBro>keHue 3apsKEHHOM YacTHUIIbI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TI0JIe

113 Pemenue 3amay

114 O06o061IeHre U cucTeMaTu3alus 3HaHu#| 110

TeMe "DIeKTpudeckoe nose"




KonrponsHas pabora o teme

115 " "
DNeKTpUYECcKoe moJie

Cuna toka. [locTosiHHBINM TOK. Y CIOBUS

116 CYIIIECTBOBAHMS TTOCTOSTHHOT'O
3IEKTPUUYECKOTO TOKA

117 Hcrounuku Toka. Hampsoxenue u 3/1C

118 3akon OMa 1t ydacTKa LETIH.
DNEKTPUUECKOE CONIPOTUBIIEHUE
3aBUCUMOCTB CONPOTUBIICHUSI OJJTHOPOJIHOTO

119 MIPOBOJIHHUKA OT €0 JITMHBI U TIJIOIIA TN
MONIEPEYHOT0 CEYCHUS

120 Y aenbHOE CONPOTUBIICHHE BEIIECTBRA.
Pemenue 3agau

121 [TocnenoBarenvHOE, MapaeabHOE,
CMEIIaHHOE COEMHEHNE TTPOBOTHUKOB

192 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
uenei. [IpaBuna Kupxroda

123 Pemenue 3amau

124 Pabota >nekTpuueckoro Toka. 3akoH Jkoyis
—Jlenna

125 Pemenue 3amau

126 MOoOmHOCTB 2IEKTPUYECKOT0 TOKA. TeruoBast
MOIIIHOCTb, BBIJIENsIEMAsi HAa PE3UCTOPE

127 Pemenue 3amay




O/1C u BHyTpEeHHEE CONPOTUBIICHUE

128 1
HMCTOYHHMKA TOKA

129 3akon OMa 115 MOJTHOM (3aMKHYTOM ) 1
ANEKTPUYECKON LT

130 Pemenue 3amau 1

131 MOomHOCTh UCTOYHUKA TOKA 1

132 KopoTtkoe 3ambikanmne 1

133 Konnencarop B 1ienu moCTOSIHHOTO TOKa 1

134 Pewenue 3amau 1

135 Pertennie 3agau mo treMme "IlocTOSHHBIH 1
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau o teme "IlocTostHHBINM 1
AIEKTPUIECKUN TOK"

137 Pemenue 3anau no teme "IlocTostHHBIM 1
ANEKTPUYECKUNA TOK"

138 O060061eHne U cucTeMaTU3alus 3HaHUu# 110 1
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK"

139 KonTponbhas padota no teme "llocTostHHBIN 1
AIEKTPUIECCKUN TOK"
DneKTpuyuecKas MPOBOAUMOCTh PA3INYHBIX

140 BELIECTB. DJIEKTPUUYECKUI TOK B METaJlJIaxX. 1
CBepXIpoBOIMMOCTh
DNEeKTPUUECKUN TOK B pacTBOpaxX U

acriaBax dJeKTpoauToB. 3akoHbl Dapajes
141 3 ) 1

IJIg BJICKTPOJIN3a




142 DnexTpuueckuil Tok B razax. [lmazma

DIIEKTPUYECKUH TOK B BaKyyMe. BakyyMHbie

143
PUOOPHI

144 DNEKTPUUECKUN TOK B MOIYIPOBOAHUKAX

145 [TomynpoBOTHUKOBBIE TPUOOPEI

146 [IpomMexyTouHas UTOTOBas aTTeCTAIUs
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
LETH TOCTOSTHHOTO TOKA MPH MTOMOIIN

147 aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX

pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUUUH MIPH
MTOMOIIIM KOMITBIOTEPHBIX JaTYMKOB"

dusnyeckuil NpakTukyM 1o teme "M3ydenue

148 HEPABHOMEPHOI'O JBUKECHHUSI C LIENBIO
OIpeJieJIeHUs] MTHOBEHHOU CKOpocTH"

@uU3NYECKU NIPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUs IpU
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM

149 JBUKEHHUHM 110 HAKJIIOHHOM IIJIOCKOCTH" WM
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PABHOYCKOPEHHOM JBUXKEHUN"
150 Pu3NYECKU IPAKTUKYM 110 TEME

"M3MepeHne yCKOpeHHsi CBOOOIHOTO




151

najgenus” win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU3OHTAIBHO"

®u3nyecKuil mpakTUKyM 1o teme "M3ydeHue
JBUKEHHSI TeJIa 110 OKPY>KHOCTH C
IIOCTOSIHHOM 10 MOJYJIK0 CKOPOCTbIO" MITH
"UccnenoBanue 3aBUCUMOCTH MIEpUOJA
oOpanieHns KOHMYECKOro MasTHUKA OT ero
napamerpoB”

152

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepeHue paBHOAECHCTBYIOLIEH CUIIBI TPU
JBYKEHUH OpycKa 10 HaKJIOHHOU
mwockoctu" win "llpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH HAa 3a/1aHHOE
paccTostHue OT ero Macchl”

153

154

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBadHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3sie, oT ux Aedopmarun”
nnu "M3ydeHne ABM>KEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKMHYTON Yepes
nérkuit 6moK"

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenune kodhduimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocTt FTp(N)" mu "MccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM TJIOCKOCTH




C epeMeHHbIM K03 humenTom Tpenus"
unu "M3ydeHue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
niu "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLETO
Ioaas onops"

156

157

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejiaa o TOpMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpoCTH
MOJIEJIN 3JIEKTPOMOOMIISE M MOIIIHOCTH CHUJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBanue cCoXpaHeHUsl UMITyJbCca IIpU
ynpyrom B3aumozeiicreun" i "Msmepenne

KUHETHYECKOM YHEPTUU Tella 10 TOPMO3HOMY
"

MyTH
dusnyeckuil npakTukyM 1o teme "M3ydenue
N30TEPMHUUECKOTO Mpoliecca (PEKOMEHI0BAHO
WCIIOb30BaHKue u(poBoi 1abopatopun)"
i "M3ydeHre n30X0pHOro mporecca’ win
"N3yuenue n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUSI COCTOSIHUSA"




158

159

160

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTH" niIu
"UccnenoBanue mpoliiecca OCThIBAaHUS
BemecTsa" win "HccienoBanue agnabaTHOroO
npouecca" unu "M3yuenune B3auMoCBSI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATypPhl KUTICHUS
JKUIKocTen"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH MCIapeHust >KUAKOCTEH"
nnu "M3MepeHue yenbHOM TemIoThI
maBieHus abaa" uin "M3yueHue cBOMCTB
HachlLEHHBIX napoB" win "U3MmepeHue
a0COJIOTHOW BIIAXKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nomenieHun". Msmepenue
Kod(ppurmenTa mOBEPXHOCTHOTO HATSKEHUS

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGmtoenne npeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
u3ydeHus ceeroanoaa’ wim "M3ydenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIEH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIUANIOB (HANPSKEHUs) IPH
MIOCJIE0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOpOB"

161

Pu3nYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS




pesuctopoB" unu "M3Mepenue yaeapHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS U1 JaMITbl HaKaTuBaHUs"

162

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepeHnue 3apsiia 0lHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIICHUS] TEPMOPE3UCTOPA OT
TeMueparypsl” uin "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

163

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"KunemaTtuka"

164

165

166

167

Pesepubiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUI 110 TeMe
"Tunamuka"

PesepBHelit ypok. O600111eHNE 1
cucTeMaTusaius 3Haguil mo teme "CraTtuka
TBEepO0Tro Tena"

PezepBHblit ypok. O6o011eHNE U
cucTeMaTH3allis 3HaHUM 1Mo TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHUKe"

PeseprubIil ypok. O60061eHIE 1

cucreMarusalus 3Haguii mo teMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUUECKOU TeopHru"




PesepBHelil ypok. O000IICHHE 1
168 CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"Tepmoaunamuka. TenaoBsie MalIUHbI"

PeszepBubIil ypok. O6001IeHIE 1
169 cHCTeMaTHU3alus 3HaHU 110 TeMe
"ArperaTtHble cocTosiHMS BelecTBa. da3oBbie

nepexopl"

PesepBHrlit ypok. O60011eH1E U
170 cUCTEMATHU3AalNs 3HAHUH 10 TEME

"DnexkTpuueckoe mose"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

16




11 KIIACC

KosnuuyectBo 4yacos JIeKTPOHHbIE
Ne ara u¢poBbie
wn Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fI[Sy'—IEHI/IH :)lﬁ;)l:ll;OBaTeJIbeIe
padoThI padoThI pecypes:
B3aumoneiicTBr€e MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MaraHuTHoE 1osie. 1
I'mnoTesa Amrmepa
Bekrop marauTHOM nHAYKUuU. [IpuHinun
2 CyNEpNO3UIMU MATHUTHBIX ToJed. JInnnn 1
MarHUTHON WHTYKITUU
3 MaruauTtHoe 1noJje NpoBOJHUKA C TOKOM. OTBIT 1
Opcrena
Cuita Amnepa, e€ HanpaBJIeHUE U MOJTYJIb 1
Pemenue 3amau 1
5 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEepPUTENbHBIE TPUOOPHI
7 Bxoanas mpoBepouHas pabora 1 1
Cuua Jlopeniia, e€ HanpaBJI€HUE U MOYJIb.
8 JIBrkeHne 3apsyKeHHOW YacTHIBI B 1
OJIHOPOJHOM MarHWTHOM I10JIe
9 Pemenue 3anau 1
10 Pa6ora cuel JlopeHnria 1
11 Pemenue 3agau 1




MaruuTtHoe 1moJjie B BELIECTBE.

12 DeppoMarHeTHKH, mapa- U JuaMarHeTUKA 1

13 OcHoBHbIE CBOIiCTBA (heppOMarHeTUKOB. 1
[Tpumenenue heppoMarHeTUKOB

14 Pemenue 3amay o reme "MarautHoe moJie"” 1

15 Pemenue 3amgau no reme "MarnutHoe mnosue" 1

16 SIBeHME ANEKTPOMArHUTHOM UHIYKIIUH. 1
[ToTok BeKTOpa MAarHUTHON MHAYKIIUU

17 OC unaykuuu 1

18 3aKOH AIEKTPOMArHUTHOW UHIYKIIMH 1
®dapanes

19 Buxpeoe anexrpuyeckoe noine. Toku Dyko 1

20 OJC nHAYKIMY B IBUKYIIUXCSA TPOBOAHUKAX 1

21 Pemenue 3amau 1

22 [pasuiio Jlenna 1

23 NunykrtrBHOCTH. KaTylka MHAYKTUBHOCTH B 1
I[ETTU TIOCTOSTHHOT'O TOKA

24 SBnenune camonnaykiuu. 3/C 1
CaMOUHYKITUU

o5 DHeprust MAarHUTHOTO TIOJIST KATYITKA C TOKOM. 1
DIIEKTPOMAarHuTHOE I0JIe

26 Pemenne 3amau 1

97 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0 1

Teme "DnekTpoarHamMuKa"




KonTtponbHast pabora o teme

28 " \
DIeKTpoAMHAMUKA

29 Konebarensraasg cucrema. CBOOOIHBIE
KoJjeOanus. ['apMoHUYEeCcKre KoaeOaHus

30 KunemaTuueckoe ¥ JTMHAMUYECKOE OIMCAHUE
KoJieOaTeIbHBIX IBHKEHUMN
DHepreTudeckoe onurcanue. BeBo

31 JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKHUX
KoJIeO0aHUH M3 UX YHEPTETHIECKOTO U
KHHEMAaTHYECKOTI0 OIMMCaHUs

32 Ammuntyna u ¢aza xonedanui
[Tepuon n yactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

33 MaTeMaTHUYeCKOro MasTHHKA. [lepuon
CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO
MasiTHUKA

34 3aryxaromue Konebanus. BelHyXIeHHBIC
koJsieOanus. Pe3oHanc

35 ABTOKOJIC0AHUS

36 Pemenue 3amau

37 Ypok-koHpepenmus "MexaHuueckue
Kose0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

38 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "MexaHndeckue kojieoanus"

39 DNEeKTPOMAarHUTHBIE KOJICOaHMSI.

KonebarenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMILTUTYABI

40 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOATEITbHOM KOHTYpe

41 3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM
K0JIe0aTeIbHOM KOHTYpE
3aryxaroliue 3JIeKTPOMarHuTHbIE KoJieOaHusl.

42 BoinykeHHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHus

43 IlepemenHsblii TOK. Pe3ucTop n KOHAEHCATOP B
[[ENU IIEPEMEHHOT0 TOKa

44 Karymika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

45 3akon Oma 1l DJICKTPUYECKOM e
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

46 AMITTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA U HAIPSDKEHUS

47 Pe3oHaHC B aieKkTpUUeCcKO 1enu

48 Pemenue 3amau
Wneanpublif Tpancdopmatop. Ilponssoactso,

49 nepeaada u moTpeOIeHUE IIEKTPUISCKOH
SHEPTUU
DKOJIOTHYECKUE PUCKH TIPH TTPOU3BOJICTBE

50 aeKTpodHeprun. KynbTypa ucnoib30BaHus
AJIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU

51 Pemenue 3amau




52

Pemenue 3amau

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

53 " "
Teme "DJIEeKTpOMarHuTHbIE KoJeOaHus

54 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

55 CBolicTBa MEXaHUYECKUX BOJIH

56 3ByK. XapaKkTEpUCTUKH 3ByKa

57 Wudpassyk u ynerpassyk. LllymoBoe
3arps3HEHUE OKPYKAIOIIEH cpeibl

58 Pemenue 3amay

59 OJeKTpOMarHuTHbIE BOJHBI. M3iyueHue
3JIEKTPOMArHUTHBIX BOJIH

60 DHeprus HIEKTPOMArHUTHBIX BoJH. CBOWCTBA
AIIEKTPOMArHUTHBIX BOJTH
[Tkana 351eKTpOMarHUTHBIX BOJIH.

61 [IpumMeHeHwe IIeKTPOMarHUTHBIX BOJTH B
TEXHHUKE U OBITY
[TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUS.

62 Paguonokamus. D1eKTpoMarHuTHOE
3arps3HEeHUe OKpYXKarolel cpeibl

63 Kontponbnas pabota no teme "Konebanus u
BOJIHBI"

64 Caer. 3aKOH MPSIMOJIUHEIHOTO

pacrpocTpaHeHUs CBeTa




Pemenne 3amau Ha IMPUMCHCHHUC 3aKOHA

65 PSMOJIMHEHHOTO PacIpoCTpaHEHHsI CBETa

66 Orpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epKano
[Ipenomienue cBera. AGCOMIOTHEIN U
OTHOCHUTEIIbHBIN MOKa3aTeb MPETOMICHHUS.

67 [TonmHOE BHYTpEHHEE OTpakeHUE.
[IpenenbHBINA Yo MOJTHOTO BHYTPEHHETO
OTpaKEHUS

68 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHOB
OTpaKeHUS U MIPEIIOMIICHUS CBETA

69 Xop stydeit B mpusMe. Jlucnepceus cBera.
CnoxHbli cocTaB Oenoro cBera. Lpet

70 JIun3el. @OKYCHOE PACCTOSHUE U ONTUYECKas
CUJIa JIMH3BI

71 [TocTpoenue n300pa>keHuil B IMH3AaX U UX
cUCTeMax. YBeJIUYeHUE TUH3bI
Pemenue 3agau Ha mocTpoeHue

712 M300paKeHHH, MMOTy4aeMbIX C TOMOIIBIO
JIVH3

73 I'ma3 xak onruueckas cucrema

74 Pemenue 3anau. [Ipeaenst npuMEeHUMOCTH
TEOMETPHUECKOMN ONTHUKH

75 CxopocTb cBeTa U METO/IbI €€ U3MEpPEHUs

76 Jucnepcus cseta

77 WnTepdepenmus ceeta




KorepenTHbie HICTOUHUKH. Y CIIOBUS

8 HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

79 Pemenue 3amaq

80 [Ipumenenne uaTephepeHIn

81 Judpaxuus ceera

82 JudpakiuonHas pemeéTka. Y cloBue
HaOJII01eHUS TJ1aBHBIX MAKCUMYMOB

83 Pemenue 3anau

84 [ToriepeunocTs cBeTOBBIX BOJH. [lonspusanus
CBETa

85 Pemenue 3amay

86 CBeTOBBIE SIBIICHUS B IPHPOJIE

87 O06o0011eHNe U cucTeMaTU3alMsl 3HaHUH 110
teme "Onrtuka"

88 KonTponpHas padota mo Teme «OnTHKa
['paHuIIBI MPUMEHUMOCTH KJIACCHYECKOU

89 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
NPUHITAI OTHOCHTEIHHOCTH

90 ITocTynatsl cieniualbHOU TEOPUHU
OTHOCHUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[Ipeo6pazoBanust Jlopenna. YciaoBue

91 IpUYUHHOCTA. OTHOCUTENBHOCTh

OIHOBPCMCHHOCTH. 3aMCI[J'IeHI/Ie BPEMCHH U
COKpallCHUC OJINHBI




OHeprus U UMIYJIbC PEISITUBUCTCKON

92 1
YaCTHIIBI

93 CBsI3b MaCChI C SHEPTHEH U HMITYJIECOM 1
PENSTUBUCTCKOM YacTUIBI. DHEPTHS TOKOS

9 PaBHOBECHOE TEIIJIOBOE M3TyUEHUE 1

95 3akoH cMerienus: Buna 1

96 ['unote3a M. [1nanka o kBantax. ®OTOHBI 1

97 DHeprusi 1 UMITYIIbC POTOHA 1

08 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHsbI potodddexra

99 YpaBHenue DitHmteitHa 11 porodrddexra. 1
"Kpacnas rpanuna" ¢porospdexra

100 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 1

101 BonHoBBIE cBOICTBA YacTHI] 1
Bounsl ne bpoiind. nunaa BosHbl 1e bponns

102 U pa3Mepbl 001aCTH JIOKAIN3ALUU 1
JBUKYIIEHCS YaCTHIIBI

103 KopmyckymnsipHO-BOTHOBO# Tyan3m 1

104 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX 1
Crneuunduxa usmepeHnit B MUKpOMHUPE.

105 CooTHoIlIeHUs HEOTIpEAeIEHHOCTEN 1
I'eiizenGepra

106 Pemenue rpadudecknx 3agaq 1

107 Pemienne pacu€THbIX 3a1a4 1




108

109

110

KonTpomapHas padora o Temam: "OCHOBBI
CTO", "KopmyckynasipHO-BOJIHOBOM ayanu3m"

OMnBITHI IO UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas monens atroma Pezepdopaa

ITocrynatel bopa

111

112

Bunel ciektpoB. CekTp ypoBHEN 3HEPTUU
aToOMa BOIOpOAa

CHoHTaHHOE U BBIHYKJIEHHOE U3IIy4YEHUE
cBeTa

113

Jlazep

114

115

116

117

Hyxnonnas mozaens snpa ['eiizenOepra-
HBanenko. 3apsiag 1 MacCOBOE YUCIIO sAJipa.
H3oTonel. PannoakTUBHOCTE

3aKOH pasoaKkTUBHOIO pacnana. CBoicTBa
VMOHM3UPYIOLIETO U3JIydYeHUs. Biusnue
PAAVOAKTUBHOCTH Ha KUBBIC OPraHHU3MBbI.
Ho3nmerpus

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
cuibl. Jleekt maccel aapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl
YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€pHON
SHEPreTHKU

MeTtobl perucTpauu U UCCIIeI0BaHUs
AJIEMEHTAPHBIX yacTull. OyHI1aMEeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI U




118

119

nentoHsl. [IpencraBinenne o CtannapTHOU
Mozenu. KBapk-TiitooHHass MOJIENb aJIpOHOB
®usuka 3a npenenamu CTaHIAPTHOW MOJIEIIH.

Témuas Mmatepust U TEMHasI SHEPTHUSL.
EnuHcTBO DM3nveckoil KapTHHBI MUpa

OTanel Pa3sBUTHA aCTPOHOMMUHU. 3HadyeHHe
ACTPOHOMUH

120

[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
00BSICHEHUS TPUPOIHI KOCMUYECKHUX
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEeI0BAaHUN

121

CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI,
paznoTenecKonsl, BHEaTMoCc(hepHas
aCTPOHOMHUS

122

123

Bup 3Bé3nH0r0 HebOa. Co3Besnus, sipKue
3BE3/IBI, INTAHETEI, UX BUAUMOE JIBIKCHIE
Comneunas cucreMa. Connne. CojHeuHast
aKTUBHOCTb. McTouHuk sHeprun ConHLa u
3BE3]

124

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
Jwnarpamma "cCrieKTpanbHBIN KJIacc —
CBETUMOCTB"

125

126

3Be3/1I TIIaBHOM MOCIIEI0OBATEIIFHOCTH

BuyTpennee crpoenue 3831, CoBpeMeHHBIE
IPE/ICTaBICHHUS O TIPOUCXOXKICHUH




127

128

sBostoniK CoJtHIA U 3BE3/]. DTallbl )KU3HU
3BE3]L

Mineunsbiii [1yte — Hama ["anaktuka. Turbl
rayiakTuk. UEpHbIe IBIPHI B AApax ralakTHK

Bcenennas. Pacinpenue Beenennoit. 3akon

Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBoe nzinyveHue

129

130

131

132

133

Macmrabnas cTpykTypa Beenennoil.
Meraranaktuka

Hepeménnsie mpobieMbl aCTpOHOMHH

Ou3nyecKuil MPakTUKYM IO TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
HOCTOSHHBLIX MaruuToB'" win "UcciaenoBanue
CBOWCTB (peppOMarHeTUKOB'" UIIH
"UccnenoBanue ASHCTBUS ITOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
unn "OnpeneneHre MarHUTHOW WHIYKIIUW Ha
OCHOBE M3MepeHus cuibl Ammnepa”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS AIEKTPOMarHUTHOM
uHaykuuu" win "OnpeneneHue HHIYKIUN
BUXPEBOIO0 MarHUTHOTO MOJA"




134

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHIYKIIUA"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reseparopa"

135

136

137

138

Pu3n4eCKui IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOIHBIX KoneOaHui
HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBaHue MepeMEHHOTO TOKA Yepes
HIOCJICIOBATENBHO COSAMHEHHBIC
KOHJIEHCATOp, KaTYIIKY U pe3ucTop” uiu
"HUccnenoBanue padoOThl HCTOYHUKOB CBETA B
IETNU TTePEMEHHOTO ToKa"

@uznyeckuil NpakTuKyM 1o teme "M3ydenue
[IapaMeTpoB 3BYKOBOM BOJIHBI"

139

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUsS
crexsa" win "[lonyuenune nzodpaxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

140

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHusA OT BellecTBa (Ha MpUMepe
xkuakux uH3)" wim "M3mepenne GoKycHOro
paccTosHUS PACCEUBAIOIINX JIMH3"




141

Pu3N4eCKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpDHEpeHIIH
U ToJsipu3anuu ceera'

142

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

143

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue noctosHHol [1nanka Ha ocHOBe
uccienoanus poroddpdexra” wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOAMOT OT HAMPsHKEHUs "

144

145

146

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOro (hoHa ¢
UCIoNIb30BaHueM no3umMerpa unu "M3ydenue
MOTJIOIICHHS O€Ta-4yacTHI] ATFOMUHHAEM"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HaOnronenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM T'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN IS
orpezesieHus OJI0KEHUsI HeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE




co3Be3ausi CeBepHOro Modymapus 1 sipkue
3BE3 161" min "HaOroneHus B TeNECKOIl
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
cKoruieHuin"

147

O0o001IeHre U CHCTEMAaTHU3alus 3HaHui. Poib
(U3HKHM U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTHYECKOM, COITMAIILHON W DTHUECKOH
chepax nesaTebHOCTH YeJIOBEeKa

148

149

150

151

O06o061enue u cuctemaru3anys 3HaHui. Ponb
U MecTO ()M3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O0001IeHre U cucTeMaTH3alys 3HaHui. Poib
bu3HIecKoi Teopuu B (GOPMHUPOBAHUH
MpeJICTaBICHU 0 PU3NYECKON KapTUHE MHPA,
MecTO (PU3HUECKON KapTUHBI MHpa B OOIIEM
PAIy COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
MPEJCTABICHUIN O IPUPOJE

O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110
teMe "KunemaTtuka"

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

152

153

154

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/IluHamuka"

O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
teme "Craruka TBEpaoro tena'"
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE"




155

O060011eHNe U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

156

157

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmoaunamuka. TemioBbie MaHbI"

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexoab"

158

O000111eHME ¥ CUCTEMATU3AIMs 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

159

160

O06o00mIeHre U cUCTeMAaTH3aIMsl 3HAHUH 110
teMme "[loCTOsHHBIN 2neKTpUYecKuid ToK"

O06o011eHNe U cucTeMaTU3alus 3HaHUH 110
Tteme "Toku B pa3inyHbIX cpeaax”

161

0O0001eHne U cUCTEMATU3ALMS 3HAHUH 110
teme "MaruutHoe noje"

162

163

164

Peseprubiit ypok. O60011eHUE U
cHCTEMaTHU3alys 3HAHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBuslit ypok. O60011eHNE U
CHCTEMATHU3alMsl 3HAHHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHsiit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosiebanus"




165

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHn4yeCcKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

166

167

168

PesepBHeiit ypok. O600ICHHE U

cucTreMaru3anms 3Hauui mo reme "Onruka’

PesepBusiit ypok. O60011eHNE U
cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
CcTO"

PesepBHeIit ypok. O600IICHHE 1

cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

169

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3alis 3Hanuii mo teMe "dusuka
aToma"

170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Peseprubiit ypok. O60011eHUE U
cucTeMaru3ays 3HaHuii 1o reme "dPuszuka
ATOMHOTO SIpa U AJIEMEHTAPHBIX YaCTHIL"

170
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

-®usuka 10 xknacc/Mskumes [.5., Byxosnes b.b., Corckuiit H.H. mox penakumeit [TapdentreBoit
H.A., Axumonepnoe o6miectBo "U3marensctBo "[IpocBemenne"
-®usuka 11 xknacc/Mskumes .., byxosnes b.b., YUapyrun B.M. nox penaknueii [TapdhenTbeBoit
H.A., Axumonepnoe o6miectBo "U3marensctBo "[IpocBemenne"

-PeiMkeBuu A.I1. @usuka. 3agaunuk. 10-11 xknacesr. ®I'OC — M.: «Ipodar

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL
-Penierutop no ¢usuke. Kacarkuna N.JI.M3narenscTBo: @ennkc, 2020 r. 2 Toma

-®u3uka. CnpaBoyHuk abutypueHTa nox peaaxuueit M.I'.Biacosoii. MockBa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET
-bubmrorexa ITOK https://m.edsoo.ru/

- https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoygramotnosti (oTkpbIThIit
OaHK 3a/IaHMil JIJIs1 OIICHKH €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0yJaronmxcst 7—9 Kiaccos,
chopmupoannbiii ®UIN);

- http://www.centeroko.ru/pisal8/pisa2018.html (mox6opka marepuanos mo ucciaeaoBanuio PISA -
PEKOMEH TYEeTCSI HCITOJIB30BaTh JyIs §8-10-KJI1acCHUKOB);

- http://skiv.instrao.ru/support/demonstratsionnye materialya/index.php (caiit ®I'BHY «ucTutyT
CTpaTeruu pa3BUTHs oOpa3zoBaHus Poccuiickoil akageMun 00pa3oBaHU).

-https://sdamgia.ru/about (O6pa3oBaTenbHBINH TOPTAT IS TOJATOTOBKH K SK3aMEHaM)
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