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MOSICHUTEJIBHASA 3AITMCKA

[Mporpamma o ¢u3sKke Ha YpoBHE cpefHero oOuiero oopaszoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH M TpeOOBaHUN K
pe3yIbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTeNbHOM mporpaMMel, mpeactaBieHHbX B @I'OC COO, a Taxke ¢ yuéTom peneparsHON
pabodeii mporpamMmbl BociuTaHus U KoHnenu npenogaBanus yaeOHoro nmpeaMera « Pu3nka» B 00pa3oBaTENbHBIX OPraHU3aINAX
Poccwuiickoii denepanyu, peaan3yonx OCHOBHEIE 00pa30BaTEIbHBIE TPOTPAMMBI.

[Mporpamma 1o ¢u3uke onpenenser o00sf3aTeNbHOE NPEAMETHOE COJEP)KAaHUE, YCTAHABIMBACT PEKOMEHAYEMYIO
MIOCIJIEI0BATENILHOCTD M3YYEHHA TEM M Pa3feioB y4eOHOTrO MpeaMeTa ¢ y4ETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH,
JIOTHKN Y4e0HOTro mpoliecca, BO3pacTHBIX ocoOeHHocTel oOydwatomuxcs. [Iporpamma mo ¢usmke Daét npeacraBieHue O IEsX,
COJIeprKaHny, O0Iel cTpaTeruy 00y4eHu s, BOCIIUTAHHS M pa3BUTHS 00ydalolMXcsl cpeicTBaMu yueOHoro npeamera «Pusnkay Ha
YTIyONEHHOM YpOBHE.

Wzyuenne kypca ¢(usnkn yrimyOnéHHOTO YPOBHS IIO3BOJISAET PEANN30BaTh 3alaud NPOGECCHOHATBHOW OpHEHTALNH,
HalpaBJeHO Ha CO3JaHHe YCIIOBHH [UISi TPOSIBICHHS CBOMX HWHTEIUIEKTYAIbHBIX M TBOPYECKMX CIIOCOOHOCTEH KaXKIbIM
00ydJaromumMcst, KOTOpble HEOOXOIUMBI [UISl TIPOJOJDKEHHsI 00pa30BaHUs B OPraHM3alUsIX HMPO(EeCCHOHAIBLHOTO 00pa3oBaHUs I10
Pa3IUYHBIM (PU3UKO-TEXHUUECKIM H WHXKCHEPHBIM CIIEIHAIbHOCTSM.

B nporpamme o husuke onpeaessroTcs IaHupyeMble pe3yIbTaThl OCBOSHHUS Kypca (pU3HMKU Ha YPOBHE CpPEeJHEro olIiero
00pa3oBaHusi: JIMYHOCTHBIE, METANIPEIMETHBIE, IPEIMETHBIE (Ha YIiyOIEHHOM ypoBHE). Hay4HO-MeTO10710rHYecKoi OCHOBOM 1St
pa3paboTku TpeOOBAaHHUH K JINYHOCTHBIM, METANPEAMETHBIM 1 IPEIMETHBIM PE3yIbTaTaM 00yJaroNIiXCsl, OCBOUBIINX MPOTrPaMMy
1o (pU3MKe Ha YpOBHE CPeTHETo o0IIero 00pa3oBaHus Ha YriIyOJIEHHOM YPOBHE, SBJSIETCSI CHCTEMHO-AESATEIBHOCTHBIHM MOXO/.

[Iporpamma no ¢u3nKe BKIIIOYALT:

IUTAHUPYEMBbIE PE3yIbTaThl OCBOCHHS Kypca (pru3nKky Ha yriryOJI€HHOM YPOBHE, B TOM YHCIIE TPEIMETHBIE PE3yJIBTATHI 110
rojam oOydYeHHS;

conepkanue yueoHoro npeaMera «Du3rkay Mo rogaM 00y4UeHus.

[Mporpamma o ¢u3nke UMEET NPUMEPHBII XapakTep U MOXKET ObITh MCIOJIb30BaHa YUUTEIIMU (BU3UKU ISl COCTABIICHUS
CBOUX pabOYUX MPOTrpaMM.

[Mporpamma o ¢gu3nke He CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YYHUTEINIEH 1 MPEJOCTABISIET BO3MOXKHOCTH ISl pealIn3aluu
Pa3IMYHBIX METOANYECKUX MOJIX0/I0B K MPENOAaBaHHI0 PU3UKU Ha YIITyOIEHHOM YPOBHE IIPH YCIOBHU COXPaHEHUsI 00s13aTeIbHOM
YaCTH COAEPKAHUS Kypca.

®dusnka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX NMPHUPOABI, BHICTYIAs B KAa4eCTBE y4eOHOTO IIPEAMETa B IIKOJIC, BHOCUT
CYIIECTBEHHBIN BKJaJ B CHCTeMY 3HaHUI 00 okpyxaromem mupe. LIKombHBINH Kypc (U3MKH — CHCTEMOOOpasyrouwi Iyis
€CTECTBEHHO-HaYYHBIX YUCOHBIX MPEAMETOB, ITOCKOIbKY (PM3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHHUHN, H3y4aeMBbIX
xuMuel, ouonoruel, pusmueckoi reorpadueit u actpoHomuei. Mcrnonp3oBaHe U akTHBHOE TPUMEHEHUE (PH3MUCCKUX 3HAHUMA
OIIPEJICTNIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHH B c(epe dHEPreTHKH, TPAHCIOPTa, OCBOCHHUSI KOCMOCaA,
MOJYYeHHs] HOBBIX MAaTEPHAIOB C 33JlaHHBIMU CBoOiicTBaMH. I3yueHue (U3MKM BHOCHT OCHOBHOH BKJIaJ B (DOPMHUpPOBAaHUE
€CTEeCTBEHHO-HayYHOW KapTHHBI MHpa oOydaromerocs, B ()OPMHPOBAHHE YMEHUI NMPUMEHSATh HAYYHBIH METOZ IO3HAHWS IPHU
BBITTOJIHEHUH UMH Y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca (U3MKH Ha YPOBHE CPEIHEro o0iero oopa3oBaHus MOJI0KEH sl UIeH, KOTOPbIE MOKHO pacCMaTpPHBATh
KaK IPUHIUIIEI €r0 MOCTPOSHHSI.

Hoesn yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBIISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COIEPKUT MaTepHai U3 BCEX
pa3znenoB (GU3NKH, BKIIOYAET KaK BOTPOCH KJIACCHYECKOI, TaK M COBPEMEHHON (DM3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBIM ¢ HEW MaTepHan Kypca Gpu3nku 00beAMHEH BOKPYT PU3NYECKUX Teopuid. Bemynim
B Kypce siBisieTcs: popMHpOBaHKE NPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE€ peannszanus npeanoiaaraeT HCIOIb30BaHAE TYMaHUTAPHOTO MOTEHINATA QU3NUECKON HAyKH,
OCMBICJICHHE CBSI3M pa3BUTHsl (U3MKKM C pa3BUTHEM OOIIECTBAa, a Takke C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U
9KOJIOTUUECKHMH MPOOIEeMaMH.

Hoen npuknaonoit nanpaenennocmu. Kypc uznku yriy6nEHHOTO ypoBHS IPEIIOJIAraeT 3HAKOMCTBO C ITUPOKUM KPYTroM
TEXHUYECKUX U TEXHOJIOTHYECKHX NPUIIOKEHUI U3yUEeHHBIX TEOPHUH U 3aKOHOB. [Ipu 3TOM paccMaTpUBAIOTCSI HA YPOBHE OOIIMX
NIPE/ICTAaBIICHUI U COBPEMEHHbIE TEXHNYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercs MOCPEICTBOM BBEACHUS IJIEMEHTOB COACPIKAHMS, MOCBSIIEHHBIX AKOJIOTHMUECKUM
npobyiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXICHHUs mnpoOiiem
PALMOHAIBHOTO MPUPOIOIOIB30BAHMUS U KOJIIOTHYECKOH 6€30I1acHOCTH.

OcBoeHUE cofep)KaHHsl IPOrpaMMBI 10 (PU3MKE IOJDKHO OBITH MOCTPOEHO Ha NPHHLMIAX CHCTEMHO-IESTEILHOCTHOTO
noaxona. s (GU3MKM peanmu3anusi 3TUX MPUHIMIOB 0a3supyeTcs Ha HCIOJIb30BAHMM CaMOCTOSITENIBHOTO 3KCIICPUMEHTA Kak
MOCTOSIHHO JAeHCTByromero ¢akropa ydeOHoro mpomecca. [l yrayOnEHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO OSKCHEPHMEHTa, BKIIOYAIOIIET0 ()POHTAIBHBIE YYEHWYECKHE OIBITHI IPH H3yYEeHWH HOBOTO Marepuala,
naboparopHble paboThl U padoTHl NpakTHKyma. [Ipyn 3ToM BO3MOXKHBI JBa criocoba peanu3anuy (QU3NYECKOTo NpakTHKyma. B
MIEPBOM clTydae MPaKTUKYM MPOBoAaUTCs MO0 B KoHIle 10 u 11 kmaccoB, mubo mociie mepBoro M BTOPOTO MOJIYTOAWMA B KaXKIOM H3



9TUX KJIacCOB. BTOpoii crmoco6 — 3T0 mHTErpaius paboT MpakTHKymMa B CHCTEMY J1aOOpaTOPHBIX paboT, KOTOPBIC MPOBOIATCS B
nporecce n3ydeHus paszena (Temsl). [Ipu ToM o paboTaMu NpakTHKyMa MOHUMAETCs! CAMOCTOSITENIBHOE HCCIIeI0BaHKE, KOTOPOE
IIPOBOJNTCS TI0 PYKOBOJCTBY CBEPHYTOTr0, 0000IIEHHOTO BHa O€3 MONIArOBOMH MHCTPYKILHH.

B mporpamme mo ¢u3HKe cHCTeMa YU4eHHYECKOTO SKCIEPUMEHTa, JIAOOpaTOPHBIX padoT M MpaKTHKyMa MpeicTaBIcHA
SIWHBIM TIepeyHeM. BEBIOOp TeMaTWKH AN ATHX BHUIOB YYCHHYCCKHX NPAKTHUECKUX pabOT OCYIIECTBISACTCS YIaCTHUKAMHU
00pazoBaTeNbHOro Mpolecca UCXOIs U3 0COOCHHOCTEH NMOYPOYHOTO IUIAHWPOBAHUS U OCHalleHus kaOuHera Gusuku. [Ipu sTom
obecrieuymBaeTcsi OBJaleHHEe OOYJArOIIUMICS YMEHHSMH IIPOBOIUTH NpPAMBIE M KOCBEHHBIC W3MEPEHHUs, HCCICIOBAHU
3aBHCUMOCTEH (PU3NIECKUX BEITMYNH U TIOCTAHOBKY OIBITOB IO IIPOBEPKE MPEITI0KESHHBIX TUIIOTES.

Bonpiioe BHMMaHME YAESETCS PEUICHUIO pacyETHBIX M KAueCTBEHHBIX 3a1ad. [Ipu 3ToM Ui pacuéTHBIX 3anad
MIPUOPHUTETOM SBJISIOTCSI 3a/la4d C SIBHO 3aJJaHHOW M HESBHO 33JaHHOM (pu3MYecKod MOesplo, MO3BOJSIONINE MPUMEHSTH
H3yYeHHBIe 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, Tak ¥ HHTETPHPYs IPUMEHEHUE 3HAHUI U3 Pa3HBIX pa3elioB.
JIyist Ka4eCTBEHHBIX 33124 MPUOPHUTETOM SIBIISIIOTCS 3a/laHUs Ha 0O0BsSCHEHHE/TIPEACKa3aHue POTEKaHMUs (PU3UUSCKHUX SBICHUH U
NPOLIECCOB B OKPYXKalollei »W3HHU, TpeOyromue BbIOOpa (U3MYECKOH MOAENM Ul CHUTYAllMH IPaKTHKO-OPHEHTHPOBAHHOTO
XapaxTepa.

B cootBerctBuu ¢ TpeboBanmsMu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY O0eCIeueHHI0 y4eOHOro Impolecca Kype
(bu3KMKK YriayOJaEHHOTO YPOBHS Ha YPOBHE CPETHET0O 001Iero 00pa3oBaHus JOJIKEH N3y4aThesl B YCIOBHUSX MIPEIMETHOTO KaOWHETa.
B kabunere (pu3MKU AOJDKHO OBITH HEOOXOAMMOE JTabopaTOpHOE 00OPYIOBAaHHE IS BBHITIOJHEHHUS YKa3aHHBIX B MPOrpaMMme 10
¢u3nKe YICHHIECKHUX OMBITOB, JAOOPAaTOPHBIX pa0dOT U pabOT MPaKTHKYMa, a TAKKe JEMOHCTPAIMOHHOE 000PYAOBaHHE.

JleMoHCTpanMoHHOE 000pYyI0BaHHE (DOPMHUPYETCS B COOTBETCTBHM C TNPHHIMIOM MHHAMAJIBLHOW JOCTATOYHOCTH U
06ecne‘mBaeT TMOCTAHOBKY IEPEUYHCIICHHBIX B IpOrpaMme 1o (I)I/ISI/IKe KIIFOYEBbBIX [[eMOHCTpaIII/Iﬁ JJIA UCCIICAOBAHUA N3Yy4YaCMbIX
SIBIICHAH ¥ TIPOIIECCOB, SMIMPUICCKUX U PYHAAMEHTAIBHBIX 3aKOHOB, MX TEXHHYCCKHUX IIPIMCHCHHH.

JlabopaTopHOe 06opymoBaHHE A YICHHYECKUAX MPAKTHICCKUX PadOT (OPMHPYETCS B BHIIE TEMATHYCCKIX KOMITJICKTOB U
obecrieunBaeTcst B pacyére 0JTHOro KOMILIEKTa Ha ABYX oOydatomuxcs. Temarnieckre KOMIUIEKTHI JTJa00paTOpHOTo 000pYA0BaHUS
IOJDKHBL OBITH MOCTPOCHBI Ha KOMIUIEKCHOM FHCITONB30BAHHU AHAJIOTOBBEIX W HMU(POBBIX HMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
HM3MEPUTENBHBIX CUCTEM B BUJIC IIH(PPOBHIX J1a00OPaTOPHii.

OCHOBHBIMH LIEJISIMH U3y4eHUsI (PU3UKH B 001[eM 00pa30BaHKU SBISIFOTCS:

(hopMHpOBaHUE HHTEPECA U CTPEMIICHUS 00YYAIOIIMXCS K HAYYHOMY M3Y4EHHIO IIPUPOIbI, pa3BUTHE UX UHTEIIICKTYalbHBIX
1 TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHC HpeI[CTaBHeHI/Iﬁ O HAayYHOM METOAC TIIO3HAHUA U (I)OpMI/IpOBaHI/Ie HUCCIICA0BATCIBCKOIO OTHOIICHUSI K
OKPY’KaIOIIUM SIBIICHUSM,;

(¢opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPE3ylbTaTa M3YYEHHS OCHOB CTPOCHHS MAaTepud U (PyHIaMEHTATBHBIX
3aKOHOB (PM3UKH;

(dhopMHUpOBaHUE YMEHHUN OOBSICHATH SIBICHHS C HCIOJIb30BaAaHHEM (DHU3UUCCKUX 3HAHHUIA U HAYYHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHHUE MPECTABICHIHA O POH (GU3UKHU IS PA3BUTHA APYTUX €CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUH O BO3MOXHBEIX cepax Oymymieil mpodeccHoHaIbHON NeATeTHHOCTH, CBA3aHHBIX C (PU3MKOM,
IIOATOTOBKA K ﬂaﬂbHeﬁHleMy o6yquH10 B OTOM HaAIIpaBJICHUM.

JlocTrxeHHe ATUX Leseil o0ecreyrBaeTcs pelieHueM CISAYIONUX 3aad B Ipoliecce U3ydeHus Kypca GU3NKH Ha yPOBHE
cpemHero o0miero o0pa3oBaHHs:

puoOpeTeHne CUCTEMBI 3HAHUHM 00 O0mHUX (PHU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIOYAS MEXaHUKY,
MOJIEKYIISIPHYIO (PU3UKY, 3TEKTPOIUHAMHUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI acTpO(U3NKH;

(opMHpOBaHHE yMEHHMH NPUMEHITh TEOPETHUECKHE 3HAHMS JUIl OOBSCHEHUs (PU3NUECKHUX SIBICHWH B NPUPOJE U I
MIPUHSTHUS IPAKTHUECKUX PELICHUH B TOBCEAHEBHOM KHU3HU;

OCBOCHHE CHOCOOOB peIlIeHHs] Pa3IMYHBbIX 3a/au C SIBHO 3aJ@aHHOW (M3MYECKOH MOJENbio, 3a7ad, MOoApa3yMeBaIOIINX
CaMOCTOSTENILHOE CO3/jaHne (PU3NUECKON MOJIeNTH, a/IeKBATHOW YCJIOBUSIM 3a/1a4H, B TOM YHCJIe 33/1a4 HHXKCHEPHOTO XapaKkTepa;

MOHMMaHUe (U3MYECKUX OCHOB W TNPHHIMIIOB JEHCTBHS TEXHWYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IIPOLECCOB, MX
BJIMSIHHS Ha OKPYXKAIOIIYIO CPely;

OBJIAICHUE MCTOJaMHU CaMOCTOATCIBHOI'O IINIAHUPOBAHUA W TMPOBEACHUA (I)I/ISI/I‘-IGCKI/IX OKCIICPUMEHTOB, aHaliu3a "
MHTEpIpeTalu HHQOPMAILH, ONPEAEIeHNs JOCTOBEPHOCTH MOJIYYEHHOTO PE3yIbTaTa;

CO3JIaHWE YCIIOBUH ISl Pa3BUTHS YMEHHH NPOEKTHO-NUCCIIEJ0BATENBCKON, TBOPUECKOH eI TEIbHOCTH;

pasBuTHe HHTEpeca K chepam npodeccHoOHATLHON IeATENBHOCTH, CBSI3aHHON C (PU3NKOH.

B cootBercreuu ¢ TpeboBanmsmMu GI'OC COO yriay0naéHHbIH ypoBeHs n3ydeHus ydeOHoro npenmera «Pu3nka» Ha ypoBHE
cpeaHero obuiero oo6pa3oBaHus BEIOMpacTCsl 00Y4aIOIMMHUCS, ITAHUPYIOIIMMHE TIPOJ0IDKEHHE 00pa3oBaHus 0 CIIEHAIBHOCTIM
(PMBHKO-TEXHUIECKOTO MPOQPHIIA.

Ha m3yuenue ¢usuku (yriryOn€HHBIA YPOBEHb) Ha YpOBHE cpemHero obmiero odpaszoBanus otBomutcs 340 gacos: B 10
kiacce — 170 yacoB (5 yacoB B Hezeno), B 11 kiracce — 170 gaco (5 4acoB B HEAEINIO).

[Ipemmaraemsrii B mporpaMmMe 1o (pu3nke mepedeHpb JTa0OPaTOPHBIX U MPAKTHICCKUX PadOT SBIETCS PEKOMEHIOBAHHBIM,
YUHUTENb IeTIacT BHIOOP MPOBEACHUS 1a00paTOPHBIX pPadOT U OTBITOB ¢ YUETOM HHIUBUAYATHHBIX 0COOEHHOCTEH 00yJalomnXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTo NO3HAHNUS NPUPOBI.

Omuka — (yHIAMEHTalbHAs Hayka O Tpupojae. HayduHbIi METOJ MO3HAHHMS W METOMBI HMCCIICIOBaHUS
(hU3NIECKUX SBIICHHM.

OKCIIepUMEHT U TEOpHs B IPOLecce MO3HAHUS NPHpo sl HabmoneHre 1 SKCIiepuMeHT B Qu3HKe.

CrnocoObl  m3MepeHnsi (U3UUECKHX BEJIUYUH (@HAJOTOBblE W IHU(POBBIC H3MEPUTEIbHBIE NPUOOPHI,
KOMIIBIOTEPHBIC JATYNKOBEIC CHCTEMBI).

[MorpemHocT 3MepeHuit pu3ndecKux BeTUInH (a0COMIOTHAS U OTHOCHUTENBHAS).

MonenupoBanne (U3NUECKUX SIBJIEHHH M THPOLECCOB (MaTepHaibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJo,
uaeanbHas KHUIKOCTh, WACaNbHBIA Tra3, To4YeuHbId 3apsia). ['umoresa. Dusznueckuili 3aKOH, TPaHUIBI €rO
npuMeHIMOCTH. Pu3ndecKas TEOpHs.

Poms m Mecto ¢u3uku B (OPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B IPAKTHYECKOMH
NEATEJILHOCTH JTIOJIEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

W3MepeHne Criibl TOKa W HANPSOHKCHUS B LENH IMOCTOSHHOTO TOKA MPH MOMOIIHM aHAJIOTOBBIX M HHA(POBBIX
M3MEPHUTENBHBIX TPHOOPOB.

3HakOoMCTBO C mudppoBoi iaboparopueii mo ¢usuke. [IpuMepsl m3MmepeHHs (GU3NIECKUX BEIUYUH TIPH
TTOMOIII KOMITBIOTEPHBIX TaTIHUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmkeHHe. OTHOCHTENFHOCTh MEXaHUIECKOTO IBIKeHUs. CucTteMa oTcuéTa.

IIpsimas 1 oOpaTHas 33124l MEXaHUKH.

Panuyc-BeKTOp MaTepuanbHOM TOUKH, €r0 IPOEKLIUU Ha OCU CUCTEMbI KOOpAUHAT. TpacKTopusl.

ITepemerienue, CKOpOCTh (CpeqHSISI CKOPOCTh, MTHOBEHHAs! CKOPOCTB) M YCKOPEHNE MaTepHAIbHOU TOUKH, UX
MIPOEKIIMH Ha OCH CUCTEMBI KoopauHat. ClIo)keHUe ITepeMeIIeHIH U CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSMOJUHEHHOE IBIDKEHHE. 3aBHCHMOCTh KOOPJHMHAT, CKOPOCTH,
YCKOPEHHUS U ITyTH MaTepHaIbHOI TOUYKH OT BPEMEHH U UX Ipa(uKH.

CBobOonHOE TameHHWe. YCKOpeHHe cBOOOMHOTO TaneHus. J[BrmkeHHe Tena, OpOIIEeHHOrO MO YIJIOM K
TOPHU30HTY. 3aBHCUMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHHS MaTepHaIbHOI TOUKK OT BPEMEHH U UX IpaduKH.

KpuBonuneiinoe neumxeHue. JIBWKeHHWE MaTepUaIbHOW TOYKM MO OKPYXKHOCTU. YTJIOBas U JIMHEWHas
ckopocts. [leproxa u yactorta obpamenus. LleHTpocTpeMuTensHOe (HOpMabHOE), KacaTelbHOE (TaHTeHIINAIbHOE) U
MOJTHOE YCKOPCHHUE MaTepHaIbHON TOUKH.

TexHuueckue yCTpOﬁCTBa N TCEXHOJIOTHUYCCKUE TMPOUECCHhI: CIIMAOMETP, ABMIKCHHUE CHAPAAOB, ICIHBIC,
mrecTepEHYaThIe M PeMEHHBIE TTepeladn, CKOPOCTHBIC TH(THI.

JHemoncmpavyuu.

MOJIeJ'H) CHUCTEMBI OTC‘IéTa, WLTIOCTpald KHHEMATUYCCKUX XapaKTCPUCTUK IBUKCHUS.

Crioco0BI MCCIEAOBAHUS JBMIKEHNH.

WnnrocTpanust npeaenbsHoro nepexoaa 1 U3MepeHue MTHOBEHHON CKOPOCTH.

IIpeobpazoBaHue IBUKESHHUH C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Tex B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmronenne nsukeHns Tena, OpOLIEHHOT0 MO YIJIOM K TOPH30HTY U TOPU30HTAIIBHO.

Harmpasnenue ckopoCTH NMPU ABHKEHUU IO OKPYKHOCTH.

IIpeobpazoBaHue yriaoBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPaeKTOpUi, CKOpOCTEN ABMXKEHUS OJTHOTO M TOTO )K€ TeJla B pa3HbIX CUCTEMax OTCUETa.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padbomsi, nPaKmuKym.

I/Iayqune HEPABHOMEPHOI'O ABUIKECHUS C LCIIBIO ONIPEACTICHUA MTHOBEHHOM CKOPOCTH.

M3mepeHne yckopeHus Ipy NpsMOIMHEHHOM PAaBHOYCKOPEHHOM JABM)KEHUU 110 HAKJIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHHH.

M3mepeHne yckopeHwusi CBOOOTHOTO MajieHus (PEKOMEHIOBAHO UCIOJIb30BaHKe ITUPPOBOi TabopaTopun).

N3yuyeHune ABMKEHHS Tella, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepKka rumoTe3sl O MPSMOU MPOTOPITMOHATTEHOM
3aBUCHUMOCTH MEXJY AaJbHOCTBIO MOJETA U HAYATIbHON CKOPOCTHIO TEJa.

N3ydenue qBu>KeHUs Tea IO OKPY>KHOCTH € IIOCTOSIHHOM 10 MOJYJIO CKOPOCTBIO.

HWccrnenoBanue 3aBUCUMOCTH MIEpH0Ia 0OpaIIeHUs] KOHHYIECKOTO MasTHUKA OT €T0 MapaMeTpPOB.

Tema 2. lunamuxa.



IlepBriit 3akon Hpiorona. Wuepumanbubie cucrtemsbl oTcuéra. [lpuHmmn oTHocutenbHOCTH [ amwes.
HewnnepransHble cucTeMBbl 0TcUETa (OIIPEAEICHIE, IPUMEDHI).

Macca tena. Cuna. IIpuHIun cyneprno3unuy cui.

Bropoii 3axon HeroToHa A1 MaTepuanbHON TOUKH.

Tpertunii 3akoH HproTOHA U151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS. DKBHBAJICHTHOCTh IPAaBUTAI[IOHHONW 1 MHEPTHOM MacCBhI.

Cuuia TshKeCTH. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO TaJeHUsI OT BBICOTHI HaJl NOBEPXHOCTHIO IUIAHETHI M OT
reorpaduueckoi MHUPOTH. J[BrkeHne HEOECHBIX Tel W WX CIyTHUKOB. 3akoHB! Kerurepa. IlepBas xocMmueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, qBIKyIIerocs ¢ yCKOpeHHEM.

Cuna tpenust. Cyxoe tpenue. Cuiia TpeHHUs CKOJIBKEHHS U cuila TpeHus nokost. Koagduuunent tpenus. Cuna
COTIPOTHUBIIEHHS P IBHKEHHH TEITA B )KMIKOCTH MIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOTO JBHKEHHS.

Jasnenue. I'mapocratudyeckoe nasienue. Cuna Apxumena.

Texuuueckue yCTpOﬁCTBa N TEXHOJIOTMYCCKHUEC TMPOUCCChl: MNOAUIMITHUKH, ABUKCHUE HUCKYCCTBECHHBIX
CIIyTHHKOB.

Jemoncmpavyuu.

Ha6n}0;(eH1/1e JABWKCHUA TCJI B MHCPIHAJIbHBIX 1 HCUHCPHUAJIbHBIX CUCTEMAX oTcuéra.

IIpyHIMO OTHOCUTENBHOCTH.

Kauenne AByX LMIMHAPOB MM WIIApOB Pa3sHOM MacChl € OJUHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEUHEPLUAIbHOU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJCHCTBYIONICH MPUIIOKEHHBIX K TEIy CHJI C IPOU3BEIEHHEM MacChl TeJla Ha €ro yCKOpeHHUe
B UHEPLHMAIbHON CUCTEME OTCUETA.

PaBeHcTBO CHUJI, BOSBHHUKAIOUINX B pE3YyJIbTATC BSaHMOﬂeﬁCTBHX TCII.

N3mepenue macc 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MObEME U MAJACHUH.

LenTpobexHbIe MEXaHU3MBI.

CpaBHeHI/Ie CUJI TPCHUA TMOKOs, KaUCHUA U CKOJIBKCHUA.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomoi, nPaKmuKym.

N3mepenue paBHOAECHCTBYIOIEH CHII TIPU IBHKEHUHU OpyCKa 110 HAaKJIOHHOW TIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCUMOCTH BPEMEHH JIBU)KEHHsI OpycKa 10 HaKJIOHHOI INIOCKOCTH Ha 3aJlaHHOE
PAacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBHCHMMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIMX B IIPY)KHHE M PE3MHOBOM O0pasie, OT HX
JepopMaInm.

W3yueHne NBIKEHUS CUCTEMBI Tell, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepe3 NETKUil OJIOK.

W3mepenre kodhdupeHTa TpeHus 0 BENUYUHE YIIIOBOro koddduueHTa 3aBUcUMOCTH Frp(N).

HccnenoBanue nBKeHUs Opycka 10 HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM KO3 (GHIIMEHTOM TPEHUSL.

M3yuenue 1BUKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHo TBEpIoe Tenmo. [locTymaTensHoe M BpamaTeNpHOE ABMKEHHE TBEPAOTO Tena. MOMEHT CHIIBI
OTHOCHUTEINILHO OcH BpameHus. [Inedo cuibl. CliokeHne CWII, TPUIOKEHHBIX K TBEpIOMY Teiry. LIeHTp TshkecTH Tena.

VYcnosus paBHOBeCHs TBEPIOrO Tema.

YcroltunBoe, HEYCTOHUNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckue yCTpoHCTBa U TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTENH, CTPOUTEIbHBIA KpaH, peuéTyaThie
KOHCTPYKLUH.

JHemoncmpavyuu.

YcnoBust paBHOBECHS.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuxym.

HccnenoBanue ycinoBuil paBHOBECHs TBEPIOTO TEJA, UMEIOIIETO OCh BpAICHUS.

KoncTpynpoBanue KpOHIITEHHOB M pacyéT CUJ YIIPYTOCTH.

N3ydenue ycroifunBocTH TBEPAOTO TENA, UMEIOIIETO IUIOMAAb OMOPHL.

Tema 4. 3axonvl coxpanenus ¢ Mexanuxe.

HMmynsc MaTepranbHOR TOUKH, CHCTEMBI MAaTEPHAIbHBIX TOUeK. LIeHTp Macc CHCTEMBI MAaTEpHAIIBHBIX TOUEK.
TeopeMa o ABHKEHHH LIEHTPa Macc.



Mmiynbe cuiibl ¥ U3MEHEHUE UMITYJIbCA TeEJA.

3aKoH COXpaHEHUs IMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MoMeHT ummnyJsca MaTepraabHOl Touky. [IpencTaBieHue o coxpaHeHMM MOMEHTA UMITYJIbCa B IIEHTPaIbHBIX
MOJISIX.

Pabora crpl Ha MaoM M Ha KOHEYHOM IiepeMereHun. [ pagudaeckoe npencTaBieHne pabOThl CHIIBL.

MOIIHOCTb CUJIBL

Kunernueckass »Heprusi MarepuaibHON Toukm. Teopema 00 W3MEHCHHH KHHETHYECKOH JHEPTUHU
MaTepHaIbHOU TOUKH.

IToTennuaneHble ¥ HeNmoOTeHIMaNbHble cunbl. [loTeHnuanbHas sHeprud. IloTeHnManbHas >HEPrus ympyro
nedopmupoBaHHOl TpyxuHBL [loTeHuManpHas OJHEPrus Tela B OJHOPOJHOM TPaBUTALMOHHOM  TIOJIC.
[loTennmansHast >HEprUs Tela B TPaBUTAIIMOHHOM IIOJ€ OJHOPOJHOTO Imapa (BHYTpH W BHE mmapa). Bropas
KoCMHYecKast CKOpOCTb. TpeTbs KocMUYecKas CKOPOCTb.

CBsi3b pabOTHl HEMOTCHLUAIBHBIX CHJI C H3MEHEHHEM MEXaHMYECKOH 3HEpPruu CHCTEMBI Tell. 3aKoH
COXpaHEHHS MEXaHUYECKOH SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBaenue bepHynu 14 uaeanbHOU )KUAKOCTH KaK CJIE/ICTBHE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

TexHu4yecKkue ycTpoWCTBa U TEXHOJOTMUECKHE MPOLECCH: IBHKEHUE PAKET, BOAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHHe Ha KOHbKaX.

Hemoncmpayuu.

3aK0H COXpaHEHUs UMITYJIbCa.

PeaxTuBHOE NBMKEHHUE.

W3mepeHue MOITHOCTH CHUJIBL.

V3MeHeHne SHepTruy Tella IPpY COBEPILISHUU PabOThI.

B3auMHbIe peBpalieHUs] KHHETUUECKON U MOTEHIMAIBLHON SHEPTruil pu AEHCTBUU HA TEJIO CUJIBI TSKECTH U
CHUJIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU IPU CBOOOTHOM TaICHUH.

Yuenuueckuit skcnepumenm, naéopamopnuvie padomst, npaKmMuKym.

M3mepenue umnysbca Teaa no TOpMO3HOMY ITyTH.

V3mepeHue cuibl TATH, CKOPOCTH MOJIEIH 3JIEKTPOMOOHIISA U MOITHOCTH CHIIBI TSTH.

CpaBHEHHE U3MEHEHHS UMITYJIbCa TeJla C UMITYIbCOM CHIIBI.

UccnenoBanue coxpaHeHus: UMIYJIbCa MPU YIIPYTroM B3aUMOAEHCTBUU.

M3mepeHne KHHETHYECKON SHEPT UM TENA [0 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHHS TOTEHIMATIBHON SHEPTHH IPY>KUHBI C pab0TOH CHITBI TPEHUS.

Onpenenenne padOTHI CHITBI TPEHUS MIPH ABIDKCHHUN Tella IT0 HAKJIOHHOHN TTOCKOCTH.

Pasnea 3. Mosekyasipuasi pu3auka ¥ TepMOAUHAMHUKA.

Tema 1. Octoevl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIApHO-KuHeTH4Ieckoi Teopun (MKT), ux ombitHOoe o6ocHOBaHue. Juddysus.
BpoyHoBckoe nBmxkeHue. XapakTep ABHKEHMS U B3aMMOJEHCTBUS 4acTHIl BellecTBa. Mojenu CTpOeHHs ras3os,
XKHUJKOCTEH U TBEPIBIX TeJ M OOBSICHEHHE CBOKMCTB BENIECTBA HA OCHOBE ITHX Mojeieil. Macca u pazMepbl MOJIEKYIT
(aromoB). Konmnuectso Bemmectna. [locrostHras ABoraapo.

TemnoBoe paBHoBecue. Temmnepatypa u criocoOs! e€ usmepenus. lllkana remnepatyp Llenscus.

Mogens uieansHOro ra3a B MOJIEKYJIIPHO-KMHETHUECKONW TEOPHUHU: YaCTHIIbI ra3a ABUXKYTCS XaOTHUECKU U HE
B3aNMOJICHCTBYIOT JPYT C APYTOM.

I'azoBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AGcoroTHast TeMieparypa (IIKaja TeMIeparyp
KenbBuna). 3akon JlansToHa. M3omporneccsl B ueaabHOM rase ¢ IIOCTOSTHHBIM KOJIM4ecTBOM BenlecTsa. I paduueckoe
MpEeCTaBICHNE H30IIPOIIECCOB: H30TEpMa, H30X0pa, n3obapa.

CBs3p MEXIy IaBICHHEM M CpeIHeH KHHETHYECKOW JHEpruei MOCTYNMaTeNbHOTO TEIIOBOTO JBIKEHHS
MOJIEKYJI HJCIbHOTO ra3a (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOW TEOPHH HJICAIbHOTO Ta3a).

CBs3b aOCONIOTHOW TEMITEpPAaTyphbl TEPMOIAMHAMHUYECKON CHCTEMBI CO CpelHeld KHHETHYeCKOW JHepruei
[IOCTYIaTEJIbLHOTO TEIJIOBOIO ABM)KEHUS €€ 4aCTHULL.

TexHudeckue ycTpoiicTBAa M TEXHOJOTMYECKHE IPOLECCH: TEPMOMETp, OapoMeTrp, IOJIydeHHUE
HaHOMAaTepHasoB.

Hemoncmpayuu.

Mopenu ABUKEHUS 4aCcTULl BELIECTBA.



Monens 6pOYHOBCKOTO JIBIKCHHS.

Buneoponrk ¢ 3anuchi0 peaJbHOTO OPOYHOBCKOTO IBHKCHUS.

Jduddysus xxuakocreit.

Mogens onbita TepHa.

IIpuTskeHne MOJIEKYIIL.

Monenn KpUCTAIUTHIECKUX PEIIETOK.

HaOnroenue u ucciaenoBanue H30IMPOIECCOB.

Yuenuueckuit skcnepumenm, nadopamopnsvie padomot, nPaAKmMuUKym.

HccrnenoBanme mporecca yCTAaHOBJICHHS TEIUIOBOTO PaBHOBECHS MPH TEIUIOOOMEHE MEXAY TOopsded u
XOJIOJHOM BOJIOH.

N3ydenue u30TepMHUECKOTO Mpoliecca (PEKOMEHIOBAHO HCIIOIb30BaHUE MU(GPOBOIL 1abopaTopun).

W3ydenne n30X0pHOTO MpoIiecca.

W3ydenue nu306apHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmomuaamudeckass (T[) cucrema. 3agaHue BHENIHWX YCIOBHU IS TEPMOAWHAMHYECKOW CHCTEMEI.
Bremnue u BHyTpeHHUE mapamMeTphl. [lapameTpsl TepMOAMHAMUYECKOW CUCTEMBI KaK CPEJHNE 3HAUYCHUS BEJIUYUH,
OTIHCHIBAIOMINX €€ COCTOSHIE Ha MEKPOCKOITMYECKOM YPOBHE.

HyneBoe nawamo tepmoamHamukiu. CaMONpOM3BOJBHAS peaKkcals TEPMOJUHAMUYECKOH CHCTEMBI K
TEIMJIOBOMY PaBHOBECHIO.

Monens ueanbHOro ra3a B TepMOJMHAMUKE — CHCTeMa ypaBHeHUN: ypaBHeHne Mennaeneesa—Kaneiipona u
BEIpA)KCHUE JJIs1 BHYTPEHHEH HSHEpPTrUu. YCIOBUS NMPUMEHUMOCTH 3TOM MOJIENH: HHU3Kas KOHIICHTPAIUs YacTHII,
BBICOKHE TeMIIepaTyphl. BeipaxkeHue 111 BHyTpEeHHEH SHePTUU OJTHOATOMHOTO HJI€aTbHOTO Ta3a.

KBazucrtarnueckue u HeCTaTUYECKUE TPOIIECCHI.

OnemeHTapHas paboTa B TepMoArHAMUKE. Brrancienue paboThl mo rpaduky mporecca Ha pV-quarpamme.

Temnmomepenadya kak cnoco0 W3MEHEHHs BHYTPEHHEH DSHEPrUM TEPMOJWHAMHYCCKOH CHCTEMBI 0e3
coBepieHus padoTel. KoHBEKIHsI, TETIONPOBOIHOCTD, H3IYUCHHUE.

KonmuectBo TernoTsl. TemnoéMKoCTs Teda. YaenbHas U MOJISpHAs TETUIOEMKOCTH BEIecTBa. Y paBHEHHE
Maiiepa. YaenbHas TEIUIOTa CrOpaHHs TOIUIMBA. Pacdér xoimdecTBa TEIDIOTH HpH Teruronepenade. [lonartue o0
agnabaTHOM Mpoliecce.

IepBblit 3aK0H TEPMOIMHAMUKN. BHYTpeHHsIs dHeprust. KOaHuecTBO TEIIOTH U paboTa Kak Mephl H3MEHEHHUS
BHYTPCHHEH YHEPTHH TEPMOJMHAMUICCKON CUCTEMBI.

Bropoii 3ak0H TepMOIWHAMHKH IS PaBHOBECHBIX IPOIECCOB: Yepe3 3aJaHHOEC PAaBHOBECHOE COCTOSHUE
TEPMOJANHAMHUYECKON CHCTEMBI IPOXOIUT €ANHCTBEHHAs aguabaTa. AGCONIIOTHAS TeMIepaTypa.

Bropoii 3akoH TepMOIUHAMUKHA s HEPaBHOBECHBIX MPOIECCOB: HEBO3MOXHO IEpeaaTh TEILIOTY OT Ooiee
XOJIOAHOTO Tea K Ooyee HarpeToMy 0e3 kommeHcanuu (Kinaysnyc). HeoOpaTuMOCTh IpHPOTHBIX MPOIIECCOB.

[MpunMnIE! nericTBus TernoBbix MammH. KIT/1.

Maxkcumansroe 3Hauenue KII. Lukn Kapho.

DKOJIOTUYECKHE AaCMEeKThl HCIOJIb30BaHUSl TEIUIOBBIX NBUrareneil. TemoBoe 3arpsi3sHEHHE OKpyKarouen
cpenpbl.

TexHu4yecKkne YCTPOHCTBA M TEXHOJOTHYECKHUE MPOIECCH: XOJOMWIbHHUK, KOHIUITMOHEP, AM3ENbHBIN WU
KapOIOpaTOpHBIN JBHUTATENH, apoBas TypOWHA, MOTYYCHHUE CBEPXHU3KHUX TEMIICPATYp, YTHIU3AIMS «TEIIOBBIX)
OTXOJIOB C WCIIOJIb30BaHHEM TEIUIOBOTO HAcoca, YTHIM3alus OHOOPTaHWYEeCKOTO TOIUIMBA IS BBIPAOOTKU
«TETIOBOW» W DJIEKTPOIHEPTHH.

JHemoncmpavyuu.

M3MmeHeHne TeMIiepaTypsl Ipy aquadaTHIeCKOM PACIIHPCHHU.

Bo3nymHoe oruuso.

CpaBHeHUE YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

Crioco0ObI n3MEHEHHSs BHYTPCHHEH SYHEPTHU.

HccnenoBanue annabaTHOTO TpoIiecca.

KomnbroTepHble MOAEIH TEIJIOBBIX JBUrATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol, nPAKmMuUKym.

M3mepenue ynenbHON TemT0EMKOCTH.

HccnenoBanme mporiecca OCTHIBAaHHUS BEIIECTBA.

HccnenoBanme agnabaTHOTO MpoIiecca.



M3yuyeHue B3aMMOCBSI3H S3HEPTUU MEKMOJIEKYIIIPHOTO B3aUMOJEHCTBHS U TEMIIEPATYPhl KUIIEHUSI AKUIKOCTEH.

Tema 3. Azpezammnivie cocmoanun eeujecmea. Dazoevie nepexoowi.

[TapooOpa3zoBanue n KoHIeHCaAlMs. Vciapenue U KureHue. Y ielibHas TeIuIoTa mapooopa3oBaHusl.

HacelenHsle 1 HeHachIeHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTD IUIOTHOCTU U AABJICHUS HACBHIIEHHOTO
mapa OT TeMIepaTyphl, X HE3aBHCUMOCTh OT 00BEMa HACBHIIIEHHOTO Mapa. 3aBUCHUMOCTh TEMIIePaTypbl KHIICHHUS OT
JIaBJIECHMS B )KUIKOCTH.

BrnakHocTh BO3yxa. AOGCOTIOTHAS U OTHOCHUTEIIbHAS BIAKHOCTB.

Teépmoe Temo. Kpucrammaeckue u amop¢HBIe Tema. AHU30TPOINHUS CBOWCTB KpHCTAIIOB. [lmaBieHne u
KpHUCTaUTH3auA. Y IeNbHAs TeIuioTa iaBieHns. Cyonumarms.

JHedopmanuu TBEpROTO Tena. PacTsxenue u cxxatue. Casur. Moayins IOura. [Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmmpeHue XKUAKOCTEH W TBEPABIX Ted, 00bEMHOE W JIMHEIHOE pacIIMpeHne. AHrapMOHH3M
TEIUTOBBIX KOJICOAHWH YaCTHII BEIIECTBA KaK IPUYIHA TETIOBOTO PACIIPEHHS Tell (Ha KA9eCTBEHHOM yPOBHE).

[IpeoGpazoBanue sHeprun B (ha30BbIX Mepexoiax.

YpaBHEHHUE TEIIOBOTO OajaHca.

IoBepxHOCTHOE HaTsDKeHUE. Koa(GuImeHT moBepXHOCTHOTO HAaTsbKeHN. Kanmiusipaeie sBieHus. JJaBieHue
M0/l UICKPUBJIEHHOHN MOBEPXHOCTHIO kuIKOCTH. PopMmyia Jlamnaca.

TexHHueckue yCTpoHCTBa U TEXHOJIOTHIECKHE IPOLECCHI: )KUIKHE KPUCTAIIIBI, COBPEMEHHBIC MaTepUaIbI.

JHemoncmpavyuu.

TemnoBoe pacmupeHue.

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenue. Kunenue npu NOHWKEHHOM JaBJICHUU.

M3mepeHune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH C MBUTBHBIMH IJIEHKAMH.

CMauuBaHue.

Kanunnspaele sBieHus.

Mopenu HEHbIOTOHOBCKOM JKHUKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

VccnenoBanue HarpeBaHuUs M IUIABICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buner nedopmarimii.

Habnrogenue Manbix aedopMariuid.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomoi, nPAKmMuUKym.

N3yyeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS! )KUKOCTEM.

M3mepenue yienbHON TemIOThI IUIABJIEHUS JIbJA.

W3y4eHue CBOMCTB HACBIIICHHBIX [1apPOB.

N3mepenne abCOTIOTHOM BIaKHOCTH BO3yXa U OIEHKA MacChl TAPOB B IOMEIICHUH.

N3mepenne korpPUIIEeHTa TOBEPXHOCTHOTO HATSIKCHHS.

N3mepenue monyns FOnra.

HNccnenoBanne 3aBUCUMOCTH Je(OpMAIIHH PE3MHOBOTO 00pa3na OT MPIIIOKEHHOMN K HEMY CHUIIBL.

Paznea 4. daexkTponnHamMuka.

Tema 1. Dnexmpuueckoe none.

OnexTpu3amus Tel W €€ MPOSABICHUSA. ONEKTpHUYecKHi 3apsan. [lBa BUma AIIEKTPHYECKHX 3apsJIOB.
IIpoBonHUKY, AMANIEKTPUKH U MNOTYHNPOBOJHHMKH. OJIEMEHTApHBIM 3IEKTPUUECKUN 3apsii. 3aKOH COXPaHEHHS
3IEKTPUUECKOTO 3apsia.

Bzanmoneticteue 3apsaoB. Todeunsie 3apsiasl. 3akoH KynoHa.

OnexTpuueckoe nojue. Ero neiicTBue Ha 31IEKTPUUECKUE 3apsbl.

Hanpsokénrocts anexTpudeckoro noss. [IpoOusiit 3apsin. JIMHUKM HanpsOKEHHOCTH AJIEKTPHUUYECKOTO OIS
OmHOPOIHOE HNMEKTPUIECKOE TI0JIE.

[ToTeHIIMamTBHOCTh 3JIEKTPOCTATHUECKOTO TOJsL. Pa3sHOCTh MOTEHIMANOB M HampspkeHue. [loTeHmmambHas
SHEprus 3apsja B dJeKTpocTaTHueckoM nonue. [Torennuan anexrpoctatudeckoro nomns. CBA3b HANPSHKEHHOCTH MO
Y Pa3HOCTH MOTEHIHANIOB JUIS AJIEKTPOCTATHUECKOTO MO (KaK OJHOPOJHOTO, TaK ¥ HEOTHOPOTHOTO).

TIpuHumn cyneprno3ulny 3IEKTPUUECKUX MOJICH.

[Tone Troueunoro 3apsia. Ilone paBHOMEpHO 3apsbkeHHOH cdepbl. [Tosie paBHOMEPHO 3apsKEHHOTO 110 00BEMY
mapa. [losie paBHOMEPHO 3apsDKEHHON OECKOHEYHOH MIocKocTH. KapTHHbl JIMHUN HaNpsHKEHHOCTH ATUX HOJIEH U
9KBUIIOTEHLIMAIILHBIX IIOBEPXHOCTEM.

IIpoBOIHUKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.



JIM3IIeKTPUKY B 3IIEKTPOCTATHIECKOM ToJte. JIMaIeKTprdecKas MPOHUIIAEMOCTh BEIIIECTBA.

Konpgencarop. D1eKTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IMIIOCKOT0 KOHICHCATOPA.

[TapannensHoe coequHEeHUE KOHAEeHCaTopoB. [locnenoBaTenbHOe COETUHEHNE KOHICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJeHcaTopa.

JIBmxeHue 3apsHKEHHOH YacTHIBI B OAHOPOAHOM 3JIEKTPUIECKOM MOJIE.

TexHnYecKre yCTpOMCTBA M TEXHOIOTHUECKHE MPOLECCHL: IIEKTPOCKOIL, HIEKTPOMETP, JIEKTPOCTATHIECKAS
3alIKTa, 3a3eMJICHUE AIIEKTPOIIPUOOPOB, KOHIEHCATOPEL, TeHepaTop Ban ne ['paada.

JHemoncmpavuu.

YeTpolCTBO U IPUHLIMIT JEUCTBUSI 3JIEKTPOMETPA.

DJeKTpuUecKoe MoJjie 3apsSKEHHBIX ITAPUKOB.

DneKTpUUecKoe MoJjie ABYX 3apsKEHHBIX IJIACTUH.

Monens snekTpocTaTideckoro reaeparopa (Ban me I'paada).

IIpoBOAHUKY B 3JIEKTPUUECKOM IOJIE.

OnexTpocTaTHyecKas 3alTa.

YeTpolcTBO U AecTBHE KOHAEHCATOPA MOCTOSSHHONW U IEPEMEHHOM EMKOCTH.

3aBUCHMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOPA OT IUIOLIAH IUIACTHH, PACCTOSHUS MEXIY HUMH H
JURIIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprust MEKTPUIECKOTO OIS 3apsHKEHHOTO KOHICHCaTopa.

3apsiaka u pa3psaKa KOHAEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, NPAKMUKyM.

Or1ieHKa CHJT B3aUMOJICHCTBUS 3apsKEHHBIX TEI.

Habmronenne npeBpalieHns HEPT U 3apsDKEHHOTO KOHAGHCATOPa B SHEPTHIO W3TYUCHHS CBETOHOIA.

M3yueHne npoTekaHus TOKa B IIEIIH, COEprKalleil KOHAEHCATOP.

Pacnpeznenenue pa3sHOCTH MOTEHIINAIOB (HAMIPSXKEHUS) IIPU MOCIIEI0BATEIbHOM COSMHEHNH KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHASHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannwtit InekmpuiecKuil Mmok.

Cuia Toka. ITocTOsSHHBI TOK.

YcnoBus cynecTBOBaHMS MTOCTOSTHHOTO ANEeKTpudeckoro Toka. Mcrounuku Toka. Hampspokenune U u 31C &.

3axon OMa 111 yyacTKa LUenH.

DJEeKTpUUECKOe COMPOTHBICHHE. 3aBUCUMOCTh COMPOTUBIICHUS OJHOPOIHOIO MPOBOAHUKA OT €r0 JUIMHBI U
TUTOIIA/IA TIOTIEPEYHOTO CeYEHUs. Y AeTbHOE CONPOTHUBIICHNE BEI[ECTBA.

[locnenoBarenbHOE, MapajuleNbHOE, CMENIAHHOE COCJUHEHHE IPOBOJHHUKOB. Pacuér pa3BeTBIEHHBIX
anektprueckux mernei. [Ipasuna Kupxroga.

Pabora anextpuueckoro Toxa. 3akoH [xoymis—JIeHna.

MOIIIHOCTB 3NIEKTPHUUYECKOTO TOKa. TerioBast MOIIIHOCTb, BBIAEIAEMAas Ha PE3NCTOpe.

O/1C u BHYyTpeHHEE COMPOTHUBICHUE HCTOYHUKA TOKa. 3akoH OMa IS TIOHOW (3aMKHYTOW) AIIEKTPUIECKOMH
1eny. MOIHOCTh HCTOYHNKA ToKa. KopoTkoe 3aMBIKaHue.

Konzencarop B 1ieny NOCTOSHHOTO TOKA.

TexHuueckue YCTpOWCTBA U TEXHOIOTMYECKHE IPOLECCHI: aMIEpPMETP, BOJBTMETP, PEOCTaT, CUYETUHK
3JIEKTPUYECKON IHEPIUMU.

Hemoncmpayuu.

W3MmepeHne cuibl TOKa U HAaIpsHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMIPSIKEHMS U1 PE3UCTOPA, JIaMIIbl HAKaIMBAaHUS U CBETOAMOAA.

3aBHCUMOCTH CONPOTUBICHHUS IIMTHHIPUIECKIX IIPOBOAHUKOB OT JITMHBI, TUTOIIAAN OMIEPEIHOTO CEYCHUS 1
MaTepHana.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COMPOTUBIIEHUS NP IOCTOSIHHOM HAaNPSKEHUN.

IIpsimoe m3mepenne D/IC. KopoTkoe 3amblkaHME TaJbBAaHMYECKOTO 3JIEMEHTa W OIEHKa BHYTPEHHETO
COTIPOTHBIICHHUS.

Crnoco0bl coeIMHEeHNsT HICTOYHUKOB ToKa, JJ]C OaTtapeii.

HccnenoBanue pa3sHOCTH NOTEHIIMAIOB MEKIY ITOTI0OCAMH HCTOYHHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamophsle paGomol, RPAKMUKYM.

HccnenoBanue cMEIaHHOTO COEAUHEHUS PE3UCTOPOB.

W3mMmepeHue yaenbHOro CONpOTUBICHUS IPOBOAHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HANIPSDKSHUS [UIS JIAMIThl HAKAIMBaHMS.

YBenuueHne npesiena u3MepeHus amrnepMerpa (BOJIbTMETPA).



Wzmepenne O/1C 1 BHyTPEHHET0 CONPOTHUBIICHUSI HCTOYHHKA TOKA.

HccnenoBanue 3apucumocty D/1C rarbBaHNYECKOTo 3IEMEHTa OT BPEMEHH IIPU KOPOTKOM 3aMBIKaHHU.

HccnenoBanue pasHOCTH NOTEHIMANIOB MEKAY IMOJII0OCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B LIEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTU HCTOYHHUKA TOKa OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

OnekTpudeckass MPOBOAMMOCTD PA3IMUYHBIX BEUIECTB. DJIEKTPOHHAS IPOBOJMMOCTH TBEPIBIX METAIIOB.
3aBUCUMOCTb CONPOTUBIIEHUS METAIJIOB OT TeMInepaTypsl. CBEpXIPOBOAUMOCTE.

OneKTpudecKuil TOK B BakyyMme. CBOHCTBA 3IEKTPOHHBIX Iy9IKOB.

IMomynposoxaukn. Co6CcTBEHHAs! M IPUMECHAS IPOBOANMOCTD HOIYNIPOBOAHNKOB. CBOHCTBA P—N-Tiepexoaa.
[TosrynpoBoAHUKOBEIE TPHOOPHI.

DneKxTpuuecKuil TOK B 31IEKTPOIUTaX. DJIEKTPOIUTHUECKas TUCCOoMalus. DaekTpoin3. 3akoHsl Papanes st
3JIEKTPOIH3A.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBII M HECaMOCTOSTENbHBIM pa3psan. Pasnuusble THIIBI
CaMOCTOSTENBHOTO pa3paga. Monnus. [lnasma.

TexHn4eckue ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: Ta3opa3psgHble JaMIlbl, 3JICKTPOHHO-Iy4eBas
TpyOKa, MOIYIPOBOAHUKOBBEIE MPUOOPHI: ANOJ, TPAH3UCTOP, (POTOAMOM, CBETONUOA, TaJbBaHNKA, PaUHUPOBAHUE
MEJIH, BBIIUIABKA QJIFOMUHUS, SIEKTPOHHA MUKPOCKOIIHS.

JHemoncmpavyuu.

3aBUCHMOCTH COIPOTUBIICHHS METAJUIOB OT TEMIEPATYPBHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

3axoHs! anekTposuza dapanes.

HckpoBoii pa3psii 1 IpOBOAUMOCTD BO3AyXa.

CpaBHEHHE IPOBOAUMOCTH METAJIIIOB M MOJTYIIPOBOIHUKOB.

ORHOCTOPOHHSS NPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol, nPAKMUKYM.

Habmonenne snexTponmsa.

W3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCHIMOCTH COIIPOTHBIICHHS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKU THOA.

Du3nyecKHii IPAKTUKYM.

Crnoco0bl n3MepeHus: PU3NIECKUX BEJIMYMH C UCIIOJIb30BAHHEM aHAJIOTOBBIX U LU(PPOBBIX N3MEPUTEIBHBIX
npuOOpPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHUTENBHBIC IOTPEIIHOCTH H3MEpEHUH
¢usmueckux BenmmunH. OneHKa rpaHuI] TOTPEITHOCTEH.

[TpoBeneHne KOCBEHHBIX HW3MEPEHW, MCCIEIOBaHMH 3aBUCUMOCTEH (U3MYECKUX BEJIMYHMH, IPOBEPKa
MPEe/UIOKEHHBIX THIOTE3 (BBIOOP M3 paboT, ONHMCaHHBIX B TEMAaTHYECKUX pasliellax «YUYeHHYECKHH HKCIIEPUMEHT,
nabopaToOpHEIE PabOTHL, TPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuyenune xkypca ¢usnku yriayoa€HHoro ypoBHs B 10 kiacce OCymECTBISIETCS ¢ YIETOM COIEepKATEIbHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuple NOHAMUSA, CEA3AHHDIE C UFYUEHUEM MEMOO006 HAYYHO20 NOZHAHUA: SBICHNUE, HAYIHbINA
(hakT, rumoresa, (Gu3MyUecKas BENWYMHA, 3aKOH, TEOPHs, HAONIOACHHE, HKCIEPUMEHT, MOJCINPOBAHHUE, MOJEINb,
M3MEpEHHe, IOTPELIHOCTH N3MEPEHHUI, U3MEPHUTENLHbIE TPUOOpPHI, HdpoBas 1adopaTopus.

Mamemamuxa: penieHre cucTeMsl ypaBHeHUH. JIluneinas ¢ynkius, napadona, runepboia, ux rpaduku n
cBoiicTBa. TpuroHomerpudeckue QyHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOAECTBO. BEKTOpBI U MX MPOEKIUHU HA OCH KOOPAHMHAT, CII0KEHUE BEKTOPOB.

Buonozusa: MexaHnieckoe ABWKEHHUE B )KUBOH pupoae, 1udQy3usi, o0cMoc, TEIIIOOOMEH KHUBBIX OPraHU3MOB,
TEIUIOBOE 3arpsA3HEHHE OKPY’KAIOIIEH CpeIbl, YTHIN3AIs ONOOPTaHNIECKOTO TOIUIMBA JIJIS1 BEIPAOOTKH «TEILIOBON»
W 3JIEKTPOIHEPIHH, MTOBEPXHOCTHOE HATSIKCHNE W KaNWUIAPHBIE SBICHHSA B MPHUPOJE, HIICKTPUUYECKHUE SIBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKpETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca,
MOTy4eHHE HAHOMAaTEPHUAJIOB, TEIJIOBBIC CBOICTBA TBEPHABIX TeJN, JKUAKOCTEH M Ta30B, KUAKHE KPUCTAJLIbI,
3IEKTPUUECKUE CBOMCTBA METAIIOB, JIEKTPOIUTHYECKAs] JUCCOLMALIUS, FalIbBAaHHUKA, DJIEKTPOHHAS MUKPOCKOIIHSI.

Teozpagpus: BnaxxHOCTH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozua: npeodpa3oBaHNE ABMKEHHUH C HCIOIb30BAHHEM MEXAHH3MOB, YUET CyXOro M JKHIKOTO TPEHHUS
B TEXHHKE, CTaTHYECKHE KOHCTPYKUIUM (KPOHIUTEHH, pemérdarsie KOHCTPYKIHHM), HCIOIb30BAaHHE 3aKOHOB



COXpaHEHMs] MEXAHUKH B TEXHHMKE (THPOCKOI, BOZOMET M APYTHUE), ABUTATEIb BHYTPEHHETO CTOPaHHS, IapoBas
TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHEDP, TEXHOIOTHUH TIOJydEHUSI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCIIC
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3allKTa, 3a3eMJICHUE DIIEKTPONPUOOPOB, ra3opa3psgHble
JIaMIIbl, MOJTYTIPOBOJHUKOBBIE TPUOOPHI, FraJIbBAHUKA.
11 KJIIACC

Pa3gen 4. DiaekTpoanHAMHUKA.

Tema 4. Maznummnoe none.

B3anMopelicTBie NMOCTOSTHHBIX MarHUTOB U IIPOBOJHHUKOB C TOKOM. MarHutHoe mnose. Bektop MarHuTHOM
uHAYKUMY. [IpyHIKI Cynepno3uiyu MarHUTHBIX oJied. JINHUM MarHuTHOW MHAYKLHH.

MarHnuTHOE 110JIe IPOBOTHUKA C TOKOM (IIPSIMOTO POBOIHHUKA, KaTYIIKH U KPYTOBOT0 BUTKa). OnbIT Dpcreaa.

Cuna Ammnepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna JlopeHna, eé HampaBieHHE W MOIynb. J[BI)KEHHE 3apsDKEHHON YacTHIBI B OJHOPOJHOM MAarHUTHOM
nonie. Pabota cwiel JlopeHiia.

MaruuTtHoe moJje B BemecTse. deppoMarHeTuky, napa- U AMaMarHeTHKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TPUMEHEHHE IOCTOSHHBIX MAarHHUTOB,
3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETD, SIEKTPOIBUraTeNb SIKOOH, YCKOPHUTEIIN 3IEMEHTapHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHAN HHAYKIMYA MAarHUTHOTO TI0JIS TTOJIOCOBOTO M MTOJJKOBOOOPA3HOTO IIOCTOSHHBIX MAarHUTOB.

Kaptuna nuHMI MarHUTHONW MHAYKLIHHW MOJS UIMHHOIO MPSIMOrO NMPOBOJHUKA M 3aMKHYTOIO KOJbIIEBOTO
MIPOBOJHMKA, KATYIIKH C TOKOM.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHetictBue cuibl JIopeHla Ha MOHBI AIEKTPOJIUTA.

HaGumonenue ABMKEHUS ITy4Ka 3JISKTPOHOB B MATHUTHOM IIOJIE.

[IprHIMT NEHCTBHS 3TEKTPONM3MEPHUTEIHLHOTO NPHOOpPa MarHUTOICKTPUIECKOM CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomsi, nPaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppoOMarHeTHKOB.

HUccnenoBanne necTBUS IOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

W3mepenue cunsl Ammepa.

M3yueHne 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKa.

OnpezneneHre MarHUTHOW MHIYKIMHA HA OCHOBE H3MEPEHNUS CHIIBI AMIIepa.

Tema 5. Dnekmpomaznumnas uHOyKyu.

SIBieHne 3meKTpOMarHuTHON MHAYKuMHU. IloTok BekTopa MarHHUTHOW MHAyKImH. D/1C mHIyKIuH. 3aKoH
ajekTpoMaruuTHoi nuaykun dapanes. Buxpepoe snexkrpuueckoe nosue. Toku Dyko.

OJ1C MHAYKIMHU B IPOBOJHUKE, IBUKYILEMCS B OTHOPOJIHOM MarHUTHOM IIOJIE.

IIpasuiio JleHna.

WNugyxtuBHOCTh. KaTymika WHIYKTHBHOCTH B IENHM IMOCTOSHHOTO TOKa. SIBmenme camomuaykimu. DJC
CaMOUHIYKIIHH.

OHeprust MAarHUTHOTO IO KaTYIITKH C TOKOM.

DNEeKTPOMarHUTHOE TIOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: HMHAYKIMOHHAS Me4Yb, COJCHOMJ, 3alluTa OT
SNEKTPU3aLMU Tel NPH JBIKEHUY B MATHUTHOM I0JIE 3eMIIH.

Hemoncmpayuu.

HaO:roneHne siBI€HUS 3JIEKTPOMArHUTHON MHIYKIHH.

HUccnenoanue 3aBucumoct O/1C MHIYKIMU OT CKOPOCTH U3MEHEHHS MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[TageHne MarauTa B alOMHUHKEBOH (MeqHOMW) TpyOe.

SIBneHue caMOMHAYKIUH.

HWccnenoBanne 3aBucumocty D/]C caMOMHIYKIIMK OT CKOPOCTH W3MEHEHHS CHIIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamophsle paGomol, RPAKMUKYM.

HUccnenoBanue sBACHUS 3JIEKTPOMArHUTHOW MHITYKIIUH.

Onpeznenenye MHIYKIUYA BUXPEBOIO MATHUTHOTO HOJI.

HccnenoBanne siBICHNS CAMOMHIYKIIHH.

COopka MOJeITH 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3gen S. KoneGaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Kojedanus.

Konebarenpnas cucrema. CBOOOIHBIC KOJICOAHUS.

Tl'apmonudeckue konebanus. KuHeMaTHueckoe W JUHAMUYECKOE OIMUCAHUE. DHEPreTUYCCKOE OMHCAHUC
(3aK0H coxXpaHEHHUs MEXaHIMYECKOW SHEpTrur). BrIBOA THHAMHYECKOTO ONHCaHMS TAPMOHHYECKUX KOICOaHHUH U3 UX
SHEPreTUIECKOT0 U KHHEMAaTHIEeCKOTO OTIMCAHHS.

Amruiutyna u Qasza koneOanuil. CBsi3b aMIUTUTYIBI KOJICOAHUN UCXOMHOW BEJIMYHHBI C aMILIUTYIAMHU
KoJIeOaHUH €€ CKOPOCTH H YCKOPEHUSI.

Ilepuon u wacToTa konebanuii. [lepron MagpIX CBOOOIHBIX KOJIeOaHI MaTEMaTHIECKOTO MasgTHHKA. [lepros
CBOOOITHBIX KOJICOAHUH MPYKUHHOTO MAsSTHHKA.

Ionstue o 3aryxaromux Konebanusx. BeiHykaeHHbIC KoNieOanus. Pe3oHanc. PesonancHas kpuBas. BiusiHue
3aTyXaHWs Ha BHUJ pe30HAHCHOU KPHUBOIl. ABTOKOJICOaHMSI.

TexHu4yeckue ycTpoMCTBa M TEXHOJOTHYECKHE TPOIECChl: METPOHOM, Yachl, KaudelH, MY3bIKaJbHbIE
MHCTPYMEHTHI, ceiicMorpad.

JHemoncmpavyuu.

3amuch KoJae0aTeTbHOTO IBUKCHUS.

HabnroeHue He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJICOAHU rpy3a Ha HUTU OT aMIUTHTY/IBL.

HccrnenoBanme 3aTyXaonnX KojaeOaHUH 1 3aBUCHMOCTH IIEPHO/Ia CBOOOIHBIX KOJICOAHUH OT COMPOTHUBIICHHUS.

HccrnenoBanme konebaHUil Tpy3a HA MAacCCHBHOM NpYXWHE ¢ HENbl0 (pOpMHUpOBaHHS TpEACTaBICHHH 00
UJCAIbHOM MOJEIIU IIPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTUH ITPU KOJIEOAHUSX Ipy3a Ha NMpPYyKHHE.

HccrnenoBanme BEIHYKICHHBIX KOJICOAaHMIA.

Habnronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomoi, nPAKmMuUKym.

W3mepenne meproga CBOOOTHBIX KOJICOaHUI HUTSHOTO U MPY>KHHHOTO MasiTHUKOB.

W3ydenune 3aKOHOB IBMKEHUS TENa B X0JI€ KOJICOaHUI HA YIIPYTrOM IOJIBECE.

I/I3yquHe JABUKCHHUA HUTSIHOT'O MAasgTHHUKA.

IIpeoOpa3oBaHue SHEPTUU B PYKHUHHOM MasTHHUKE.

HccrnenoBanme yObIBaHUS aMIDTATYIBI 3aTyXAOMINAX KOJTeOaHHH.

HccnenoBanue BHIHYKIEHHBIX KOJIEOAHUH.

Tema 2. Dnexmpomaznumnsle Ko1edanus.

Konebarenpublif KoHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC KOJICOaHUS B UICATEHOM KOJIeOaTeTbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTATYIBI 3apsaa KOHACHCATOPA C aMIUTATYIOU CHIIBI TOKA B KOJIEOATEIIEHOM KOHTYpE.

3aKOoH COXpaHEHUs SHEPTHH B UI€ANBHOM K0JIeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHBIE KoJeOaHus. BEIHYKICHHBIC IIEKTPOMAarHUTHBIC KOJICOaHUs.

IlepemenHbIi TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYIHOE M JEHCTBYIOIIEe 3HAUCHHUE CHIIBI TOKa 1
HAMPSOKCHUS TIPU Pa3IndHoi (popMe 3aBUCMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CrHyCcOMITAIBPHBIA TEepeMEHHBI TOK. Pe3ncTop, KOHAEHCATOp M KaTylIKka WHAYKTUBHOCTH B LEMH
CHUHYCOUIAJBHOTO MIEPEeMEHHOT0 TOKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsoKeHUIA.

Wneanbubrii Tpanchopmatop. [Ipon3BoacTBo, nepeaada u NoTpedIeHNe dISKTPUIECKON SHEPTUH.

3KOJ’IOFH‘{CCKI/I€ PUCKH TIPpU MPOU3BOJCTBE JJICKTPOSHEPTUH. KynLTypa HCIIOJIB30BAHUA JJICKTPOOHEPTUH B
MOBCEIHEBHOM JKHU3HH.

TexHu4yeckue ycTpoicTBa U TEXHOJIOTHUECKHUE MPOLIECCHI: IEKTPUUECKUI 3BOHOK, FeHEpaTop NEPEMEHHOTO
TOKa, JIMHUY 3JIeKTpoIiepeaad.

JHemoncmpavyuu.

CB0OOTHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS.

3aBUCUMOCTB 9aCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH B EMKOCTH KOHTYpA.

OcruuTorpaMMBI AIEKTPOMAarHUTHBIX KOJIeOaHMH.

I'eneparop He3aTyXarOMUX TEKTPOMATHUTHBIX KOJICOaHUH.

Mopens 3JeKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOUIABHBIE KOJICOaHS.

Pesucrop, karynika HHIYKTUBHOCTH M KOHJICHCATOP B LU MEPEMEHHOTO TOKA.

Pe3onanc npu nocneaoBaTeabHOM COEIMHEHUH PE3UCTOPa, KaTYIIKA HHAYKTUBHOCTH U KOHIEHCATOPA.

YCeTpolCTBO M MIPUHIIMIT ASHCTBHS TpaHChopMaTopa.

Monens THHUH IEKTPOIepeaad.



Yuenuueckuii 3xcnepumenm, nadopamopusie pabomul, nPAKMUKYM.

Wzydenue Tparchopmaropa.

HccnenoBanne NepeMEHHOro0 TOKAa depe3 IOCIEeN0BATENbHO COCIUHEHHBIE KOHIECHCATOP, KaTYIIKy U
pe3ucTop.

HabmroneHne 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue pabOTH! HCTOYHUKOB CBETA B LIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60JIHDL.

MexaHnUYeCKHE BOJIHBI, YCJIOBHS WX pacipocTpaHeHus. llomepednsle m IponoibHBIE BOMHEL [lepumon,
CKOPOCTB pPacHpOCTpaHEHHs W JUIMHAa BONHBL. CBOHCTBA MEXAHWYECKHX BOJH: OTPaXCHHE, IPEIOMIICHHE,
uHTephepeHIs U TUPpaKIKs.

3Byk. CxopocTs 3ByKa. ' poMKocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[[TymoBoOE€ 3arpsi3HEHNE OKPYIKAIOLIEH Cpebl.

ONeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEeHHUS AIEKTPOMAarHUTHBIX BOJIH. B3auMHas opreHTanus BeKTOpoB
B 9JICKTPOMAarHUTHOW BOJIHE.

CBOWCTBa 3JEKTPOMATHUTHBIX BOJH: OTPKEHHWE, IPEJOMIICHHE, IOISIpU3anusi, HHTephEepeHus u
IUQpaKIus.

[Ikana 31eKTPOMarHUTHBIX BOJIH. [IprMeHeHUEe 2/IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TprHOMTBI paUoOCBsI3H U TeNeBUICHHS. Pagnonokarms.

DJeKTPOMArHUTHOE 3arpsA3HEHNE OKPY’KaIOIIEeH CPEIbI.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI, pajap,
paaronpuEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBU-neus, ynpTpa3sBykoBas AUarHOCTHKA B TEXHUKE U MEIUIIMHE.

JHemoncmpavyuu.

OO6pa3oBaHue U pacpOCTPaHEHUE TOTIEPEUHBIX U TIPOAOIBHBIX BOJH.

KonebGmomieecs TeI0 Kak HCTOYHHK 3BYKa.

3aBUCHMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmonenne oTpaxxeHUs! 1 IPETOMIICHHSI MEXaHMYECKHUX BOJIH.

HaGumonenue unrepdepeHunn U qudpakini MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoJiCTBa yIbTpa3ByKa U €ro IPHUMEHEHHE.

HaGmroienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMITUTY0ON U 4acTOTON KoJIeOaHU.

HccrnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXeHHeE, MpENOMJICHHE, MoJisipu3aius, nudpakmus,
HHTEp(EepEHITHS.

OOHapyxeHne HHYPAKPACHOTO U yIbTPA(HOIETOBOIO H3ITyIESHHUH.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomoi, nPAKmMuUKym.

W3yueHnne nmapameTpoB 3ByKOBOM BOJIHEI.

Wzyuenne pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

IIpsiMosinHEiHOE pacnpocTpaHEHHE CBETA B OHOPOAHOM cpefe. Jyd cBeTa. TouedyHbIN MICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBI OTpaskeHus cBeta. [locTpoenue n3o0paskeHuii B rutockoM 3epkaie. Chepudeckue
3epKaa.

IIpenomnenne cBeta. 3aKOHBI MpPEIOMIIEHUST CcBeTa. AOCONIOTHBIA  MMOKa3zaTeldb MPEIOMIICHHUS.
OTHOCHUTENBHBIN OKa3aTenb npenomieHus. [IocTOSHCTBO YacTOTHI CBETA U COOTHOLIEHUE JJIMH BOJH IIPH IEpexoie
MOHOXPOMAaTHYECKOT0 CBETa Uepe3 IPaHuIly pasjiena IByX ONTHUECKUX CpPes.

Xon myueit B mpusme. JJucniepcns cBeta. CiioxxHBIN cocTaB Oemoro ceera. L[ger.

ITonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yro MOIHOrO BHYTPEHHETO OTPaKEHUSI.

CoGwuparoniyie u paccenBaromye JH3EL. ToHKas auH3a. POKYCHOE PacCTOSIHUE M ONTHYECKast CHIa TOHKOH
JUH3BL. 3aBHCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOHM c(eprnvecKoil JIMH3BI OT e€ T€OMETPHH M OTHOCHUTEIFHOTO
MOKa3aTess MPeIOMIICHHS.

®opMysia TOHKOH JIMH3bI. Y BeJIMYEHHE, JaBaeMO€e JTUH30M.

Xon nyda, NPOLIEALIETO JIMH3Y IOJ IPOM3BOJBHBIM YIJIOM K €€ IJaBHOM onrudeckoi ocu. Iloctpoenue
M300paKeHUI TOUKHU U OTPE3Ka MPSIMON B COOMPAIOLINX U PACCEMBAIOIINX JIMH3aX U UX CHCTEMaX.

Onruueckue npubopsl. Paspematomas criocodHocTh. ['1a3 Kak onTHyeckas cucreMa.

IIpenensl IPUMEHUMOCTH T€OMETPHUECKON ONTHKHU.



Bomnosast ontuka. MaTepdepennus ceera. KorepeHTHbIE HICTOYHHUKH. Y CJIOBHS HAOIIOICHUSI MAKCHMYMOB 1
MHUHIMYMOB B WHTep(EpEeHIMOHHONH KapTWHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. lIpUMepHl KIACCHYECKHX
UHTEPPEPCHIIMOHHBIX CXEM.

Judpakius cBera. JudpakimonHas pemérka. Y caoBue HaONIOICHHS TJIABHBIX MAKCHMYMOB TIPH MMaJICHUU
MOHOXPOMAaTHYECKOTO CBETA HA AU(PPAKIIOHHYIO PEIIETKY.

Ilonsipuzanus ceera.

TexHUUECKUE YCTPOHCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: OYKH, JIyIa, IEPUCKOIL, (poToanmapar, MUKPOCKOII,
MIPOEKIMOHHEIH armapar, IpOCBETICHNE ONTHKH, BOJIOKOHHAS ONITHKA, MTU(PPaKINOHHAS PEIIETKA.

JHemoncmpavuu.

3aKOHBI OTpa)KEHHS CBETA.

HccnenoBanue npeaoMIICHHs CBETa.

HabmoneHne morHOTo BHYTPEHHETO OTpakeHUs1. MoJIelTb CBETOBOA.

HccnenoBanue Xoa CBETOBBIX MMYYKOB Yepe3 MII0CKOMAPAUICIbHYIO INIACTUHY U MPU3MY.

HccnenoBanue CBOUCTB U300pakeHUIl B THH3AX.

Monenn MEKPOCKOTA, TEIECKOTIA.

Habmonenne nHTEphepeHIINN CBETA.

HaOnroeHue 1BETOB TOHKUX TUIEHOK.

Habmonerne mudpakunu cBera.

W3ydenne qudpakInOHHON PErIETKH.

Habnronenue qudpakiimoHHOTO CIEKTpa.

Habnronenue qucrnepcuu cBera.

HabmoneHune monsipu3anny cBeTa.

HpI/IMCHeHI/Ie MOJIAPOUAO0B IJIsI U3YUCHHUA MCXaHUUCCKUX HaHpH)KeHHﬁ.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomoi, nPAKmMuUKym.

W3mepeHne moka3aTels PEeIOMIICHHS CTEKIIA.

HUccrnenoBanme 3aBECUMOCTH (POKYCHOTO PACcCTOSIHUSA OT BelecTBa (HA IPUMEPE KUAKHX JIHH3).

H3mepenune (HOKyCHOTO PacCTOSIHUSI PACCEUBAIOLIMX JIHH3.

[Monyuenne n300paxeHus B CUCTEME U3 INIOCKOTO 3epKaJia v JINH3bI.

[omyuenne n300paKeHUS B CHCTEME U3 ABYX JIFH3.

KoHcTpynpoBaHue TeJIeCKONYECKHX CUCTEM.

Hab6monenue audpakuuu, MHTEpQEPSHIUN 1 OJISIPU3ALUH CBETA.

W3ydenue monspu3anny cBeTa, OTPaAXKEHHOTO OT MMOBEPXHOCTH AUAICKTPHKA.

W3ydenue nHTEpGEPEHINHN JTa3epHOTO H3TyYCHHS Ha BYX IIEIIX.

Habmonenue nucnepcun.

Habmonenune u uccnegoBanue AUGPAKIIMOHHOTO CIIEKTPA.

W3mepeHne IIMHBI CBETOBOI BOJHBL

[MonyueHue criekTpa U3JIyueHUs] CBETOMO I ITPU IIOMOIIH JU()PAKIMOHHOM PEIETKH.

Pa3aen 6. OcHOBBI cielaJILHOI TEOPUH OTHOCUTEIHLHOCTH.

I'paHuIBI TPUMEHUMOCTH KIIACCHIECKON MEeXaHUKH. [1oCTyNaThl CrienualbHOW TEOPUH OTHOCUTEIHHOCTH.

IIpocTpaHcTBeHHO-BpeMeHHON  mHTepBas.  [IpeoOpaszoBanusi  Jlopenma.  YcioBue  NPUIMHHOCTH.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEeIJICHUE BPEMEHU M COKPALIEHHUE JJIHHBI.

DHeprus ¥ UMITYJIEC PEIATUBUCTCKON YaCTHIIBL.

CBsI3b MacChI C SHEPTHEH H UMIYJIBCOM PEIIATHBUCTCKOW YaCTHIIBI. DHEPTHS ITOKOS.

Texauueckne yCTpOﬁCTBa U TEXHOJOTMYCCKHUE TPONLCCChI: CIIYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOPpUTEIIN
3apsDKCHHBIX YaCTHII.

Y4eHn4ecKuil IKCIIEPUMEHT, JTa00pPaTOPHBIC paOOTHI, MPAKTHKYM.

OnpezneneHne UMITYJIbCa B YHEPTHU PEIITUBUCTCKHUX YacTHII (TI0 poTorpadusmM TPEKOB 3apsHKEHHBIX YaCTHI]
B MarHUTHOM TI0JIE).

Pazgen 7. KBanToBas ¢usnka.

Tema 1. KopnyckynapHno-6011080i 0yanusm.

PaBHOBecHOE TeTUIOBOE M3TydeHHE (M3ITydeHHE a0COIOTHO YEPHOTO Tea). 3aKoH cMmeeHus Buna. ['unoresa
ITnanka o KBaHTax.

®DOTOHBL. DHEPrHs U UMITYJIbC (POTOHA.

®dotoaddekrt. OnbiThl A. I'. Ctonerosa. 3akonsl poTodddhekra. YpaBHenue DiHImTeHa 1 hoTodrddexTa.
«Kpacnas rpanuna» gorosddexra.



JlaBrienne cBeTa (B YaCTHOCTH, aBJICHHE CBETAa HA aOCOIIIOTHO MOTIIOIMAIONIYIO M aOCOJIOTHO OTPayKaroIIyI0
noBepxHocTh). OnbrTe! [1. H. JleGenena.

BonHoBbIe cBolicTBa yacTuil. Bomusl e Bpoitns. [nuHa BomHb 1e Bpoiinis u pa3mepsl 00J1acTH JTOKATH3AIHA
JBIDKYyIIeics yacTuipl. KopycKynspHO-BOTHOBOM JyanusM. [Judpakiust 2JIeKTpOHOB Ha KpHUCTAJIax.

Criermudrika n3mepenuii B Mukpomupe. CooTHOIEHHS HeonpeaenéHuoctel [ eitzenbepra.

TexHnuecKkue yCTPOHCTBA M TEXHOJIOTHYECKHE IMPOIECCH: CHEKTPOMETpP, (OTOIIEMEHT, (OTOAATIHK,
TYHHEJIbHBI MUKPOCKOII, COJIHEYHast Oarapest, CBETOJHOI.

JHemoncmpavuu.

®oTo3¢ ekt Ha ycTaHOBKE C MMHKOBOM INIACTHHOM.

HccnenoBanue 3ak0HOB BHEIHETO GoTOdhdeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS MOJIYTIPOBOJAHUKOB OT OCBEIIEHHOCTH.

CBeTonnon.

ConneuHas Oarapest.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomoi, nPaKmMuKym.

HUccrnenoBanue ¢potope3ncTopa.

W3mepenne nmoctosHAOI [11aHKa Ha OCHOBE HccineoBaHUSA GPOTOAPPEKTa.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Yepe3 CBETOIUO] OT HANPSKCHUS.

Tema 2. Qu3zuka amoma.

OmnBITH IO MCCIEeIOBAHUIO cTpoeHus aToMa. [ImanerapHas Mmozaens atoma Pesepdopaa.

[Moctynarsl bopa. M3ny4yenue u norioiieHre GOTOHOB MPHU IEPEXOJIEe aTOMa C OJHOTO YPOBHS SHEPrUH Ha
JIpyToil.

Bunsr ciexktpoB. CriekTp ypoBHEH SHEpruH aToMa BOAOPOA.

CroHTaHHOE U BBIHYXKJIEHHOE U3NTyueHue cBeTa. Jlazep.

TexHHUECKHEe yCTpOMCTBa M TEXHOJOTHUECKHE IPOIECCH: CIEKTPaJIbHBIM aHaiIu3 (CIEKTPOCKOI), Jasep,
KBAaHTOBBII KOMIIBIOTE.

JHemoncmpavyuu.

Mogens onbita Pesepdopna.

Habnronenue TMHENYATHIX CIIEKTPOB.

YcTpoiicTBO U eficTBHE CUETINKA HOHU3UPYIOIINX YaCTHII.

OnpezeneHne ATHHBI BOJHBI Ja36pHOTO H3ITyUeHHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomoi, nPAKmMuUKym.

HabmoneHne THHEWYaToro CreKTpa.

HccrnenoBanue criekTpa pa3peKeHHOTO aTOMapHOTO BOAOPO/Ia M U3MEpEHHUE MMOCTOSTHHOM Punbepra.

Tema 3. Qusuxka amomMHoz0 A0PaA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens snapa ['efizenoepra—lBanenko. 3apsa sapa. MaccoBoe 4ncio simpa. M30TorbL.

PammoaktuBHOCTH. Anb(a-paca. DISKTPOHHBIH U MO3UTPOHHEIN OeTa-pacas. ['aMMa-m3irydeHme.

3aKoH paJMOAaKTHBHOTO pacmana. PanmoaxkTuBHBIE m30TONMBI B mpupone. CBoiicTBa HOHU3UPYIOIIETO
W3Ty4eHus. BrusHue pagnoakTHBHOCTH Ha KUBBIE Opranm3Mbl. EctecTBeHHbIH hoH n3mydyenus. JJo3umerpus.

DHeprust CBS3H HYKIIOHOB B sinpe. SnepHbie cuibl. Jledekt Macch sapa.

SAnepusie peakuuu. Jlenenue u cuuTe3 saep. SnepHsie peaktopsl. [IpobieMbl ypaBisieMoro TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHUECKUE aCTIEKTHI Pa3BUTHUS SIEPHON YHEPTETUKH.

Mertonbl peructpaiyu U UCCIeJOBaHUs SJIEMEHTAPHBIX YACTHUIL.

dyHaMeHTallbHble B3auMojeicTBus. bapuonbl, Me3oHbl U nentoHsl. IIpeacraBnenue o CraHmapTHON
Mojenu. KBapk-Tr0oHHas MOAETH aIpOHOB.

®usnka 3a npeaenamu CtanaapTHON Monenu. TEMHas MaTepust U TEMHas SHEPIUsl.

EnuHCTBO pr3mueckoi KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETp, kKamepa BuibcoHa, siaepHblii peakTop,
TEPMOSIEPHBIA PeakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomsi, nPaKmuKym.

HccnenoBanme TpekoB 4acTHIL (TI0 TOTOBBIM (POTOTpadusiM).

HccnenoBanme paguoakTHBHOTO (POHA C HCIIOIB30BaHUEM JO3UMETPA.

Wzyuenne noryonieHust 6eta-yacTuI aTlOMHUHUEM.

Pa3gen 8. DieMeHTHI AaCTPOHOMUM B ACTPOPU3NKH.

Oransl pa3BUTHA acTpoHOMUH. [IpuKiTagHoe 1 MUPOBO33pEHUYECKOE 3HAUEHHE acCTPOHOMHH. [IpruMeHNMOCTh
3aKOHOB (PU3UKH JJIs1 OOBSICHEHHSI PUPOIBI KOCMHUECKHX OOBEKTOB.



MeTonpl acTpOHOMHYECKHX HccienoBaHii. COBpPEMEHHBIE ONTHYECKHE TEIECKOIBI, PaIHOTEIECKOIBI,
BHeaTMoc(epHast aCTPOHOMHS.

Bupn 3Bé3nHoro HebGa. Co3Be3nus, spKue 3BE3/bI, IUIAHETHI, UX BUIUMOE JBHIKCHHUE.

ConHeyHasi cuctema.

Comamne. ConHedHast akTHBHOCTE. Mctounnk sHepriun CoiHIa 1 3BE3.

3BE3/1bI, MX OCHOBHBIEC XapaKTEPUCTUKH. JlnarpaMmMa «CIeKTpaIbHBINA KIacC — CBETUMOCTEY. 3BE3IBI TTIaBHON
MOCJIE0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh) AT 3BE3]1 IVIaBHOM MociieioBaTeIbHOCTH. BHyTpeHHee
cTpoerune 3BE31n. CoBpeMEHHBIE TPEACTaBICHUS O MPOUCXOKICHUU W dBoorui CoiHIa U 3BE3I. DTaIlbl )KU3HU
3BE3I.

Mnrneunsiit [lyte — Hama Ianaktuka. Ilonoxenue u apmwkeHue Connua B [amakTuke. THIBI TalakTHK.
Panuoranaktuku u kBazapsl. UEpHBIE IBIPHI B sIpaxX TajJaKkTHK.

Bcenennas. Pacmmpenne Bceemennoit. 3akon Xa66ma. Pasberanme ramaktuk. Teopust Bonpmoro B3psiBa.
PenukroBoe usnyueHue.

MacmtabHas cTpykTypa BeenenHoii. MeTaraiakTuka.

Hepeménnsie mpo01eMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaGumonenust 38€31HOr0 Heba HEBOOPYKEHHBIM TJ1a30M C HCIIOIB30BaHUEM KOMITBIOTEPHBIX NPUIIOKESHUH 115
OTIpeNieNIeHUs TOJI0KEeHUS HeOeCHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHEIC co3Be3nusi CeBEpHOTO MONyIIapHs
U SIPKHE 3BE3NBIL.

HaGmonenust B Teneckon JIyHbl, IiaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUH.

PDu3nyecKHii IPAKTUKYM.

Crioco0b1 m3MepeHnsT (PU3NIECKUX BEIHUYNH C HCIIONB30BAaHUEM aHAJIOTOBBIX M ITU(PPOBBIX N3MEPUTEIHEHBIX
npuOOpPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHTENBHBIE MOTPEITHOCTH H3MEPEHHi
¢dusnueckux BeamuuH. OICHKA MPaHUIl OTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX HM3MEPEHUH, HCCICIOBAHUN 3aBHCHMOCTEH ()HM3WYECKUX BEJHYUH, MIpPOBEpKa
MPEIO’KEHHBIX TUIOTe3 (BBIOOpP M3 padoT, OMHUCAHHBIX B TEMAaTHYCCKHX pa3feiax «YUCHHISCKHH IKCIIEPUMEHT,
nabopaToOpHbIE PaOOTHI, TPAKTUKYM»).

O0001aK011ee TOBTOPEHME.

O0o0meHne u CHCTEMaTH3alUs CONEPKAHUS pa3NelioB Kypca «Mexanukay, «MomnekynsapHas (usuka u
TepMOJIMHAMUKAY»,  «DJeKTpoauHamuka», «Komebanuss u  BoNHBY, «OCHOBBI  CHENHMAIBLHOM  TEOPUH
OTHOCUTEIILHOCTHY, «KBaHTOBas (hU3HKay, «DJIEMEHTHI ACTPOHOMUH U aCTPO(DU3UKHY.

Ponp ¢usmkn m acTpOHOMHH B 3KOHOMHYECKOHM, TEXHOJOTHYECKOH, CONMAILHOW W ITHYEeCKoi cdepax
JIESTeTbHOCTH YEIOBEKA, POJIh U MECTO (PH3MKH M aCTPOHOMHH B COBPEMEHHOM HAyYHOH KapTHHE MHpa, 3HAYCHHE
OIUCATENILHOM, CHCTEMaTH3UPYIOLIEH, 0OBICHUTEIBHOM U MPOrHOCTHYECKOH (QyHKIMI (usnueckoi Teopuu, poib
(uznveckoit Teopun B GOPMHUPOBAHUM TIPEACTABICHUN 0 (pH3HUECKON KapTHHE MUpPa, MECTO (PU3NIECKOI KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX MIPECTABICHUN O TIPUPOJIC.

MesknpeaMeTHbIE CBSI3H.

N3yuyenune xypca ¢usnku yrayoa€HHOro ypoBHS B 11 Kilacce OCYIIECTBISIETCS ¢ YIETOM COJAEPKATEIbHBIX
MEXKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XHMUH, TeOTpaQuu U TEXHOJIOTHH.

Mesrcnpeomemnole nOHAMUA, C6A3ZAHHDLE C U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA: SIBIICHUE, HAYIHbINA
(hakT, rumoresa, (gusnyecKas BENWUMHA, 3aKOH, TEOpHs, HAOIIOAECHWE, SKCIEPUMEHT, MOJEIHPOBAaHHE, MOJETb,
M3MEpEHHe, IOTPELIHOCTH U3MEPEHNIT, I3MEpHUTEbHbIE TPUOOPHI, IdpoBas 1adopaTopus.

Mamemamuxa: pelieHre CUCTEMBI YpaBHeHHH. Tpuronomerpuyeckne QyHKIMU: CHHYC, KOCHHYC, TAHT'€HC,
KOTAHT'€HC, OCHOBHOC TPUTOHOMETPHUYCCKOE TOXKIECTBO. BeKTOpBI N UX NPOCKIHNU HA OCU KOOpAWHAT, CIOXKCHHUC
BeKTOpoB. IIpon3Boaubie 3neMeHTapHbIX GYHKIMHA. [Ipn3Haku momoOust TpeyroJbHUKOB, ONpeeIeHHe IUIONIAIH
IUIOCKUX (GUTyp 1 00BbEMa Tell.

Buonozua: snekrpudeckue SABICHUS B JKUBOW NpUpoAe, KojeOaTenbHBIE IBIKEHHS B JKUBOW IPUPOJE,
HKOJIOTHYECKUE PHUCKU TPH MPOM3BOJCTBE HJIEKTPOIHEPTHH, SJICKTPOMAarHUTHOE 3arpSI3HEHNE OKPY’KAIOIIeH Cpesibl,
yIbTPa3BYKOBasi AUArHOCTHKA B MEIMIIMHE, ONTHYECKUE SIBJICHUS B )KUBOM IPUPO/IE.

Xumus: CTpOCHNE aTOMOB U MOJIEKYJI, KPUCTAJUTHYECKasi CTPYKTYpa TBEPABIX TN, MEXaHU3MBI 00pa30BaHUs
KPUCTAJUTMYECKOHN PEIIETKH, CIIEKTPAIbHBIM aHAIN3.

Teocpagpus: marHuTHbIe TOJIIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX pyH, (GOTOChEMKA 3eMHOH MOBEPXHOCTH,
ceiicmorpad.

Texnonozua: npuMeHEHHE TOCTOSHHBIX MarHATOB, 3JIEKTPOMArHUTOB, AIEKTPOABUraTeNh k00N, reHepaTop
[IEPEMEHHOI0 TOKA, MHJIYKLIMOHHAs II€Yb, JIMHUM JJIEKTPOIEpenad, 3JIEKTPOJBUIraTelb, pajap, paauonpUEMHUK,



TENeBU30p, aHTeHHa, TenedoH, CBY-meus, ynapTpa3BykoBas OWArHOCTHKAa B TEXHMKE, MPOCKIHOHHBIA ammapar,
BOJIOKOHHAsI OIITHKA, COJTHEYHAsA OaTapes, CITyTHUKOBBIC TPUEMHIKH, SICPHAS SHEPTETHKA 1 3KOJIOTHIECKNE aCTICKTHI
€€ pa3BUTHIL.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTPAMMEBI 110 ®U3MKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI
JINYHOCTHBIE PE3YJIbTATBI
JIuuHOCTHBIE Pe3yJbTaThl OCBOCHUs ydeOHOro mpeamera «Du3WKa» JOIKHBI OTpakaTb IOTOBHOCTH U
CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPCHHEH IMO3WIHEH JIHIHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAINH, MO3UTHBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIINX TPAAWUIMOHHBIM IEHHOCTSIM
POCCHICKOT0 001IeCTBa, paCINPEHHE XXMU3HEHHOTO OIIBITA U OIIBITA IESITEIbHOCTH B IIPOLIECCE PeasTi3allii OCHOBHBIX
HaIlpaBJIeHUI BOCIUTATEIbHOM e TEIbHOCTH, B TOM YHUCIIE B YaCTHU:
rPa’IaHCKOI0 BOCIIMTAHUS:
e  CpOPMHUPOBAHHOCTh I'PAXKJAHCKOW MO3MIMHK O00YyYaloIIerocsi Kak akKTHBHOTO M OTBETCTBEHHOTO YJIEHA
POCCHICKOT0 001IecTBa;
e  TPUHATHE TPATUIMOHHBIX OOIIEUETIOBEYECKIX TYMaHUCTHIECKUX U AEMOKPATHUECKUX IEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO IEATEIHPHOCTh B MHTEPECAax I'Pa’kAAHCKOTO OOINEecTBa, y4acTBOBATh B
caMOYyIpaBJICHUHU B 00pa30BaTeIbHON OpraHu3aluy;
e yYMCHHME B3aMMOJEHCTBOBATH C CONHAIBHBIMH HHCTHUTYTAaMH B COOTBETCTBUH C WX (YHKIUSIMH H
Ha3HAYCHHEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS
e  cOpPMHPOBAHHOCTH POCCUHCKOHN IPaXKIAHCKON HICHTHYHOCTH, HATPHOTU3MA;
L4 ICHHOCTHOC OTHOIIEHUE K I'OCYAAPCTBCHHBIM CUMBOJIaM, JOCTHKCHUAM pOCCHfICKPIX y‘-IéHI)IX B 00J1acTu
(U3MKH U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHUS:
e  cOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MOBEICHHUS;
e  CIIOCOOHOCTH OICHMBATH CUTYAIIMIO M IPUHHMATh OCO3HAHHBIE PEIIECHHs, OPUEHTHUPYSICh HA MOPAJIBHO-
HpPaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JICSITEIEHOCTH YIEHOTO;
e  OCO3HaHME JMYHOTO BKJIaJla B IOCTPOCHNE YCTOWYMBOTO Oy IyIIero.
3CTEeTHYEeCKOro BOCIIMTAHMSA:
®  OCTETHYECKOE OTHOIEHHE K MHUPY, BKIIOYAs ICTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYHIEro (hU3NUECKOil
HayKe.
TPYAOBOI0 BOCIIUTAHMS:
®  UHTEpecC K pa3inuHbIM chepam NpodhecCHoHANBHOI AeSTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (pU3nKo 1
TEXHHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIN BEIOOD Oyymielt mpodeccun 1 peaan30BbIBaTh COOCTBEHHbIC
JKMU3HEHHBIE TIIaHBI;
®  TOTOBHOCTH M CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTH (PM3UKH Ha IIPOTSHDKEHUHU BCEH
JKU3HHU.
IK0JIOTHYEeCKOr0 BOCIIMTAHMSA:
e  c(HOpPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIBTYpPBI, OCO3HAHHE TJI00ATBHOTO XapakTepa 3KOJOTHMYECKHX
npooieM;
e IIJJAHUPOBAHME U OCYILIECTBJICHUE JEUCTBUI B OKpY-KaIOIIeH cpe/ie Ha OCHOBE 3HaHMS LieJeH YCTOHUUBOro
Pa3BUTHA 4ETIOBEYECTRA;
o pacmimp€HUE ONbITa ACATCIIbHOCTHU 9KOJIOTHUECKOM HaIlpaBJICHHOCTH HAa OCHOBC MMCHOIIUXCA 3HAHHUU 110
¢dusmke.
LEHHOCTH HAYYHOTI'0 MO3HAHMS:
e  c(hOpMHUPOBAHHOCTH MHPOBO33PEHNUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UIECKOM
HayKH;
e  OCO3HaHME IIEHHOCTH HAyYHOH JIeSITeIbHOCTH, TOTOBHOCTH B ITPOIIECCE N3yUYEHUs (PU3NKH OCYIIECTBISTh
MPOEKTHYIO M HCCIIEA0BATENIBCKYIO AESTEIbHOCTh HHINBUAYAIBHO U B TPYTIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTeabHbIE YHHUBEpPCAJAbHbIE y'-[eﬁl-lble nercTBus



ba3oBble JJornueckue AeiicTBus:

CaMOCTOSTENIFHO (POPMYITHPOBATE U aKTyaJH3MPOBATh IPOOIEeMy, pacCMaTpHBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEU AeATEIbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUHU UX TOCTHUKEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH U MPOTUBOPCUHS B PACCMATPUBAEMBIX (PU3MUYCCKUX SBICHUSIX;
pa3pabaTbiBaTh IUTaH pEMICHWA MPOOJIeMBI C YYETOM aHajun3a HMCEIOUINXCS MAaTepHalbHBIX U
HEMAaTepHUaJIbHbIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B J€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISM, OLIEHUBATh PUCKHU
MOCJIEICTBUH ICSITEIHHOCTH,

KOOPAWHUPOBATH ¥ BHITIONHATH pabOTy B YCIOBHAX PEANFHOTO, BHPTYAIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble ucciieqoBarebcKue JeiicTBUA.

BJIaIeTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH HOHITUSMH M METOIaMH (PU3HMUYECKOH HAyKH;

BJIaJIeTh HaBBIKAMU Y4eOHO-HCCJIEOBATEIbCKOW W TPOEKTHOH NEesATENbHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY ITIOMCKY METOJIOB PEIICHHUs 3a/1ad (pU3MYEecKOro
COJIeprKaHusl, IPUMEHEHHIO Pa3InYHBIX METOJIOB TIO3HAHUS;

BJIaIeTh BUAAMU JICATEIILHOCTH T10 MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALNH, TPe0Opa30BaHHIO U
NPUMCHCHUIO B PA3MYHBIX YYEOHBIX CHTYalHUSIX, B TOM YHCIE NPU CO3JaHUM Y4EOHBIX NPOCKTOB B
obmacti pu3uKwY;

BBISIBJIATH IPUUMHHO-CIICICTBEHHBIE CBSI3H U aKTyaIM3UPOBATh 33/1a4y, BBIIIBUTATh TUIIOTE3Y €€ pelleHus,
HAaXOIUTh ApTyMEHTHI Ul JOKa3aTelbCTBAa CBOMX YTBEP)KACHHH, 3aqaBaTh IApaMeTpbl U KPHTCPHU
pelLIeHus;

aHAJIM3MPOBATh IOJyYCHHBIE B XOJIe PEUICHUsl 3alayd pPe3yJbTaTbl, KPUTHUECKH OLEHHWBATh HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pPa30BaTEIbHOM IEATENFHOCTH, B TOM YHCIIE MPU
U3y4eHUuH HU3UKH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTh 3HAHHUS 10 (PU3UKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEITLHOCTH;

YMETh HHTETPUPOBATh 3HAHHS M3 Pa3HbBIX PEIMETHBIX 00JlacTel;

BBIJIBUI'aTh HOBBIE WJICH, IIpEJIaraTh OPUTHHAIBHBIE TTOIXO/bl M PEIICHHS;

CTaBHUTh NPOOJIEMBI H 33841, JOIYCKAIOLIHE aTbTePHATUBHEIC PELLICHHSI.

PaGora c undopmanueii:

BJIaJICTh HABBIKAMU TMOJTYUYCHUA I/IH(i)OpMaI_[I/II/I (1)I/I3I/I‘{eCKOFO COACPIKAHUA U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSTENILHO OCYIIECTBJISITh MOUCK, aHAIH3, CHCTEMAaTH3alUI0 M HHTEPIPETAIMI0 HHPOPMAIUU
Pa3IUYHbBIX BUJOB U ()OPM MPE/ICTABICHUS,

OIICHUBATh JOCTOBEPHOCTH HHPOPMAIIUH;

HCII0JIB30BAaTh CPEACTBA HH(pOpMaHHOHHBIX U KOMMYHHUKaIMOHHBIX TEXHOJIOTHH B peuICcHun
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OPTraHU3al[MOHHBIX 3a7ad C COONIIOJCHHEM TpeOOBaHUI
JPrOHOMHKH, TCXHUKH O€30TIaCHOCTH, TUTHUCHBI, PECYpPCOCOEPEkKECHUsS, TIPABOBBIX U ITHYCCKHX HOPM,
HOPM WH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PHU3UYCCKOTO CONCPKAHWUS B PpasIuyHbIX (opMaTax ¢ y4ETOM HA3HAYCHUS
UHQOPMALIUY U IICJICBOW ayUTOPUH, BEIOUpPast ONTUMATBHYIO (POPMY TIPESACTABICHUS H BU3YaTH3aIHH.

KOMMyHl/lKaTHBHLle YHHUBEpPCAJIbHbIE y‘leﬁ]—lble JerdcTBUs:

OCYILECTBIIATEH OOIICHHE Ha yPOKaX (DM3UKH M BO BHEYPOUYHOM IEATCIBHOCTH,

pacro3HaBaTh MPEANOCHUTKH KOH(PIMKTHBIX CUTYAIMA U CMATYATh KOH(JIUKTEL,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATP U HCIIOJB30BATh IPEUMYIIIECTBA KOMAaHAHOW N HHANBHYyaJIbHOM paboThI;

BBIOMpPATh TEMATHUKy M METOJBI COBMECTHBIX NEHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOT0 4JIcHa KOJUICKTHUBA;

NPUHAMAThH LIEJW COBMECTHOW NESTENIbHOCTH, OPTaHM30BBIBATh M KOOPAWHHPOBATH JIEHCTBHUS 1O €&
JIOCTIDKCHUIO: COCTAaBJIATh IUIAH JACWCTBUM, pacnpeieisaTh pold ¢ y46TOM MHCHHN YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJIaJa M KaXJOr0 YydYacTHHKAa KOMaHIbl B OOLIMI pe3yibTaT o
pa3paboOTaHHBIM KPUTEPHUSIM;



NpeJiaraTh HOBBIC MPOEKTHI, OICHUBATh MIACH C MMO3WIIMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHICCKON
3HAYUMOCTH;

OCYILECTBIIATH MO3UTUBHOE CTPATETMYCCKOE MTOBEICHIE B PA3JIMYHBIX CUTYAIUSX, IPOSBIISITH TBOPYECTBO
1 BOOOpaXKeHHE, OBITh MHUITUATHBHBIM.

PerysisiTuBHBIE YHUBEpCAJIbHBIE YUeOHbIE eiicTBHS
Camoopranmusanus:

CaMOCTOSATENLHO OCYILIECTBIISAITh MO3HABATEJILHYIO NESTENILHOCTh B 00JacTH (PU3MKM M acTPOHOMHH,
BBISIBIIAITH TIPOOJIEMBI, CTABUTH U ()OPMYIIHPOBATH COOCTBEHHEIE 3a1a9H;

CaMOCTOATENBHO COCTABIATH IUIAH PEIICHUS PAacu€THBIX M KaueCTBEHHBIX 3a/1a4, IUIAH BBIIIOIHEHHS
MPaKTHYECKOW pabOTHI C YUETOM UMEIOLIHUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEH U MTPEATIOYTECHHH;
JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmmpATh paMKH y9e€OHOTO IpeMeTa Ha OCHOBE JINUHBIX IIPEIIOYTCHNUI;

JieNlaTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHMBATh NPUOOPETEHHBIN ONBIT;

CIOCcOOCTBOBaTh ()OPMUPOBAHHUIO U TPOSBICHHUIO SPYIUNNU B 001aCTH (U3HUKH, ITOCTOSHHO TTOBBHIIATH
CBOM 00pa3oBaTeNIbHBIA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTpOJ’[L, 3MOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH COOTBETCTBUE
PE3YJIBTATOB LEISM;

BJaJICTh HAaBbIKAMH ITO3HABATCIBHOW pEQIICKCHH KaK OCO3HAHHs COBEPIIACMBIX JEHCTBUU U
MBICJIUTENBHBIX MTPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;

HCIIONIE30BATh MPUEMBI PeICKCHH AJIs OICHKH CUTYAIIH, BEIOOpAa BEPHOTO PEIICHIS,

YMETbh OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U @pT'YMEHTHI IPYTUX MIPU aHAIU3€ PE3YJIbTaTOB IE€SITEIbHOCTY;

MPUHUMATE ce0s1, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U a@pT'YMEHTHI IPYTUX MIPU aHAIU3E PE3YJIbTAaTOB JI€SITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

B mporecce MOCTHKEHHS JTHYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE IS YPOBHS CPEIHETO
o0miero o0pa3oBaHHsA y OOYYAIONIMXCA COBEPIIEHCTBYETCA 3MOIMOHANBHBIA HWHTEIUIEKT, TPENOIATaoHii
c(hOPMHUPOBAHHOCTE:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTH IOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BHICThH
HaIpaBJIeHUs Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON chepbl, OBITh YBEpEHHBIM B cele;
CaMOPETYIMPOBAHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aaNTHUPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHHUSAM U MPOSBIATh THOKOCTh, OBITh
OTKPBITEIM HOBOMY;

BHYTPEHHEl MOTHBAllUHM, BKIIOYAIOIIEH CTpeMJIeHHE K JOCTIDKEHHIO IIeTH M YCIeXy, ONTHMHU3M,
MHUIAATHBHOCTh, YMEHHE JCHCTBOBATh, HCXOAS U3 CBOUX BO3ZMOJKHOCTEH;

9MITaTHH, BKIIIOYAIOIIeH CIOCOOHOCTh TOHUMATh SMOLIMOHAIIBHOE COCTOSIHHUE JIPYTHX, YIUTHIBATh €ro IpH
OCYIIECTBIICHHHN OOIIEHNs, CITOCOOHOCTH K COUYBCTBHIO M CONEPEXUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHSA C JPYTUMH JIFOIABMH,
3a00TUTHCS, TPOSIBIISITH MHTEPEC U pa3peraTh KOHQINKTHI.

MMPEAMETHBIE PE3VJIBTATBI

K xonmy oOyuenmst B 10 knacce TpeaMETHBIE pe3ylbTaThl Ha YrIIyONEHHOM YpPOBHE JIOJDKHBI OTPa)kaThb
c(OpPMHUPOBAHHOCTH Y 00yUAIOIIMXCS yMEHHH:

MOHUMATH POJIb (PU3UKU B IKOHOMUYECKOI, TEXHOJIOTHIECKOI, SKOIOTHIECKOH, COITMATbHOM 1 3THIECKOI
cdepax IESATENBHOCTH 4YEIOBEKa, POJb M MECTO (M3MKM B COBPEMEHHOM HAy4YHOW KapTHHE MHpA,
3HA4YeHHE OIMCATEIILHOM, CHUCTEMaTHU3UpYIOUleH, OOBSCHUTEIBHOW M IPOTHOCTUYECKOW (yHKIMH
(hu3MUECKOI TEOPUU — MEXAaHUKH, MOJIEKYIISIPHOH (DU3UKH M TEPMOAUHAMUKH, POJIb (PrU3NIecKoil Teopun
B (hOpMHUPOBAHWH TIPEACTABICHUH 0 PUINICCKON KapTUHE MHUPA;

pas3nuyarh YCJIOBHS IPUMEHUMOCTH MOJIENEH (PU3UUECKHUX TeJl U MPOLECCOB (SBJICHHUN): HHEpUUAIbHAS
cucteMa oOTcuéra, abCOIMIOTHO TBEPLOE TENO, MaTepualibHas TOYKA, PABHOYCKOPEHHOE MIBHKEHHE,



CcB0O0OOIHOE TaJieHre, abCOIOTHO yrpyras AeopMaliusi, abCOIIOTHO YIpyroe M abCOMOTHO HEYNpyroe
CTOJIKHOBEHUS, MOJEIH Ta3a, XHUAKOCTH W TBEPHOro (KPUCTALIMYECKOTO) Tela, WACANBHBIA Tra3,
TOYEYHBIN 3apsij, ONHOPOAHOE DIIEKTPHUUECKOE TOJIE;

pa3nuyath yCIoBUS (TpaHMIBI, 00JACTH) MPUMEHUMOCTH (DU3UUCCKUX 3aKOHOB, MOHHMMATH BCEOOIIHIA
xapakrep GyHIAMEHTAIBHBIX 3aKOHOB M OTPAaHMYCHHOCTD MCIIOJIE30BaHMS YaCTHBIX 3aKOHOB;
AHATM3UPOBATH U OOBACHATH MEXaHWIECKHE TPOLIECCHl U SIBICHUS, MCIIONB3YSl OCHOBHBIC MOJIOXKCHUS 1
3aKOHBI MCXaHUKH (OTHOCHTCIBHOCTh MEXAaHHUCCKOTO  JIBWKCHHUSA, (DOPMYNIBI  KHHEMATHKH
PaBHOYCKOPEHHOTO [BIKCHUS, IpeoOpa3oBaHus [ammmes Ui CKOPOCTH M TIEpPEMEIICHUs, 3aKOHBI
HeroToHa, IPUHINIT OTHOCHUTENBFHOCTH [ aimiies, 3aKOH BCEMUPHOTO TATOTCHHS, 3aKOHBI COXpaHEHUS
UMIIYJIbCa M MEXaHUYCCKOW SHEPIHH, CBS3b PabOThI CHIIBI ¢ U3MCHCHHEM MEXAHMYCCKON JHEpPTHH,
YCIIOBUSI paBHOBECHs TBEPJIOTO Tela), MPU STOM HCIONb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3pIBaTh yCJIOBHS NPUMEHUMOCTH (U3NYECKHX 3aKOHOB: IpeoOpazoBanmii ['ammies, BTOporo u
TpEeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS HMITYJbca M MEXaHHYECKOM JHEpPruM, 3aKOoHa
BCEMHUPHOTO TSATOTEHHUS;

AHATM3UPOBATH U OOBICHATH TEILIOBEIC MPOIECCH U SBJICHHS, UCTIONB3Ysl OCHOBHEIE monokeHnss MKT u
3aKOHBI MOJICKYJISIPHOW (U3UKHA M TEPMONUHAMHUKH (CBSI3b NABICHUS HICATBHOTO Taza CO CpelHeH
KMHETUYECKOW JHEPrueil TEeIUIOBOTO IBIDKEHUS W KOHIICHTpAIlMedl ero MOJEKyJ, CBSI3b TeMIIepaTypbl
BEIIECTBA CO CpeAHEH KHMHETHYECKOW YHEPTHEH TEIUIOBOTO ABIDKCHHS €0 YACTHIl, CBS3b JaBICHUI
W/IeaJBHOTO ra3a ¢ KOHIIEHTpaIle MOJICKYJI ¥ eT0 TeMIepaTypoli, ypaBHeHre MenneneeBa—Kiameiipona,
MEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAaHEHHUS SHEPTUM B TEIUIOBBIX IMpolleccax), MPU 3TOM
WCIOJb30BaTh MAaTEeMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBaTh YCJIOBHUS MPUMEHUMOCTU ypPaBHEHUS
MenneneeBa—KnaneiipoHna;

aHAITU3UPOBATh M OOBSICHATH JJCKTPUUCCKUC SIBICHHUS, HUCIOJb3YsS OCHOBHBIC ITOJIOKCHHS M 3aKOHBI
9JIEKTPOJANHAMUKHN (3aKOH COXpaHEHHs 3JIEKTPUUECKOTro 3apsja, 3akoH KyloHa, MOTEHIMaIbHOCTh
AJEKTPOCTATUICCKOTO IIOJIS, TPHHIUM CYMEPIIO3UINH JIIEKTPUICCKUX TIIOJIeH, NP 3TOM yKa3bIBas
YCIIOBHS IPUMEHUMOCTH 3akoHa KyiioHa, a Takke MpakTHYECKH BaXKHBIC COOTHOIICHUS: 3aKOHBI OMa JIIst
yJacTKa Henu W Uil 3aMKHYTOH diekTpudeckoil nenu, 3akoH Jxoyns—Jlenmna, npaBuna Kupxroda,
3akoHBI Dapajes I AIIeKTPoIn3a);

ONKCHIBATh (PH3MUYCCKUE MPOIECCH W SIBICHHS, WCIIOJNB3YS BEIUYMHBI IIEPEMEIICHHE, CKOPOCTb,
YCKOpEHHE, UMITYJIbC TeJla ¥ CUCTEMBI TeJ, CHJIa, MOMEHT CHWJIbI, JaBJeHHE, TIOTEHI[MAIbHAS YHEPTHs,
KMHETUYECKasi SHEPTHUs, MEXaHUYEeCKasi SHEPTHus, paboTa CUIIbI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CHia
TSDKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUS, MOITHOCTH, YHEPT S B3aUMOJICHCTBHS Tea ¢ 3eMIIEH BOII3M eé
MOBEPXHOCTH, OJHEPrusi ympyrod naedopmamuy TNPYKHUHBI, KOJIMYECTBO TEIJIOTHI, aOCOIOTHAS
TeMIeparypa Tena, pabota B TepMOJAMHAMUKE, BHYTPEHHsISI SHEPTHUST UJEATBHOTO OJHOATOMHOTO Trasa,
paboTa naeaapbHOTO Ta3a, OTHOCUTENbHAS BIAXHOCTH Bo3ayxa, KII/] upeanbHOTO TEIUIOBOTO JTBUTATEINS,
JNEKTPUUYECKOE T0JIE, HAPSHKEHHOCTD JIEKTPHUUSCKOTO OIS, HANPSHKEHHOCTD TOJSI TOYSHHOTO 3apsijia
WM 3apsDKEHHOTO 1Iapa B BAKyyMe W B JURJIEKTPUKE, TOTEHIMAT 3JIEKTPOCTATUIECKOTO TOJIs, Pa3HOCTh
MOTEHLIMAJIOB, 2JEKTPOJABIKYILIAS CHUJIA, CHJIa TOKa, HANpPSOXKEHUE, MOILIHOCTh TOKa, JJIEKTpHUYEcKas
EMKOCTb IIJIOCKOT'0 KOHJIEHCATOpa, CONPOTHUBIIEHUE YUacTKa LENH C MOCIeI0BaTeIbHBIM U NapajlieIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTHS MIEKTPUIECKOTO OIS KOHJCHCATOPA;

O0OBSCHATL OCOOEHHOCTH MPOTEKaHWsI (U3MUECKUX SIBICHUH: MEXaHMUYECKOE JBHKECHHE, TEIUIOBOE
JIBIDKEHUE YACTHII BEUIECTBA, TCILIOBOC paBHOBECHE, OPOYHOBCKOE NBHKEHHUE, MU Y3Hsl, HCTIapeHHE,
KUIIEHHE W KOHJIEHCAMs, IUIaBIIEHUE W KpUCTA/UIM3alus, HAIpPaBJICHHOCTh TeIUlonepeaayu,
AEKTPU3ANHUS TEN, YKBUIIOTCHIIMATLHOCTD MTOBEPXHOCTH 3apsHKEHHOTO TIPOBOIHUKA;

MPOBOJUTE HCCIICJOBAHUE 3aBUCHMOCTH OJHOW (PH3MUYECKOW BEIMUYUHBI OT JPYTOH C HCIIOIH30BAHUEM
NPSMBIX U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOTYyYCHHOM
3aBUCUMOCTH (PU3NIECKUX BEIMUUH B BUJIE TPa(QUKOB C YIETOM a0COTIOTHBIX MMOTPENTHOCTEN U3MEpEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHMS;

MPOBOJUTE KOCBCHHBIC M3MEPCHUS (PU3MUCCKUX BEJIMYHH, IPU 3TOM BHIOMPATh ONTHMAJIBHBIA METOJ
W3MEpPEHUs, OLIEHNBATH A0COTIOTHBIE M OTHOCUTENIFHBIE TOTPEITHOCTH IPSAMBIX M KOCBEHHBIX H3MEPECHUH;
MPOBOIUTE OMNBITHI TI0 TMPOBEPKE MPEATIOKECHHON TUIOTE3bI: IUIAHHPOBATH JKCIEPUMEHT, cOOMpaTh
9KCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJIyY€HHbIE PE3yNbTaThl U JIeJaTh BBIBOJ O CTaTyce
MpeI0KEHHON TUIIOTE3BI;



cobmoaarh TpaBwia O€30MACHOTO Tpyda IPH TPOBEJACHWHM HCCIEAOBaHWH B paMKax y4eOHOTO
9KCTIIEPUMEHTa, TPAKTUKyMa |  y4eOHO-MCCIEAOBATENbCKOH W TPOEKTHOM  JEATENBHOCTH C
UCIIOJIb30BaHHEM U3MEPUTENBHBIX YCTPOUCTB U Ja00OPaTOPHOTO 000PYIOBAHHMS;

penath pacuéTHbIC 33a4M C SIBHO 33JaHHOM M HESBHO 3aJaHHOM (M3MYECKOi MOJIENbIO: HA OCHOBAHUH
aHalM3a yCIOBHsS OOOCHOBBIBATH BEIOOp (pr3muecKol Monenu, OTBEYAIONICH TpeOOBaHWMIM 3a/IaduH,
MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOCTYJIATHI (PU3NYECKUX TEOPHH PH UCTIOIb30BAaHUN
MaTeMaTHYECKHX METOJOB PEUIeHHs 3a/lad, MPOBOAUTH pacyéThl HA OCHOBAHWM MMEIOLIMXCS JaHHbIX,
aHAIM3MPOBATh PE3YIBTAThl U KOPPEKTUPOBATH METOBI PEIICHHS C YIETOM HOIyYCHHBIX PE3YIIbTATOB;
pelnIaTe KaueCTBEHHBIE 3a7a4y, TpeOyone NPUMEHEHNS 3HAaHNH U3 pa3HbIX PasgelioB Kypca Gu3nky, a
TaKke MHTErpalid 3HaHUM M3 JPYrMX IPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATh
JIOTHYECKYIO LIENOYKY PacCyXJICHHUH C OIMOpOol Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (u3nyueckue
SBJICHUS;

UCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUSA JUIS OOBSICHEHHS OCHOBHBIX IPUHIIUIIOB PaOOThl U3MEPHUTEIBHBIX
MpUOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX IPOLIECCOB;

NPUBOANTH NPUMEPHI BKJIAAAa POCCHHCKHX M 3apyOCKHBIX YUYEHBIX-(DU3NKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUII;

AHaJIU3UpOBaThb MU OLICHUBATHL IMOCJICIACTBUA OBITOBOH H HpOH3BOZ[CTBeHHOI>1 JACATCIBbHOCTH 4YCJIOBCKA,
CBSI3aHHOU C (PU3MYECKUMH IPOLECCaMHU, ¢ TO3UIUI SKOJOTHIeCKOd 0E301macHOCTH, NMPECTaBICHUN O
palMoOHAIBbHOM MPUPOJONOIB30BaHNY, a TAKXKE pPa3yMHOM HCIIOJIb30BAaHWU JIOCTIKCHHH HAyKH H
TEXHOJIOTHH JIJIs TajbHEeUIero pa3BUTHS YeJI0BEUECKOTO O0IIEeCTBRA;

NPUMEHSTH Pa3IMYHbIe CI0COOBI pabOThI ¢ MHpOPMaIHel (pU3NIECKOr0 COIePkKAHUSI C HCIIOIb30BaHUEM
COBPEMCHHBIX ~ MH()OPMALMOHHBIX  TEXHOJOTHWH, TPH ITOM  HCIIOJNB30BAaTh  COBPEMEHHBIC
MH()OpPMALMOHHbIE TEXHOJIOTHUM ISl TOHMCKA, MepepadOTKM W INPEIbABICHUs YyueOHOW M Hay4HO-
MNOMYJISIPHOW HMH(OPMALMK, CTPYKTYPUPOBaHHS M HWHTEpHpETaluH HH(OpMAlWH, IOJYy4YCHHOH H3
Pa3IMYHBIX HCTOYHHWKOB, KPUTHYECKH AHAIU3HPOBATH IOJMydaeMylo HH(OPMALMIO M OIECHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHaJIM3a UCTOYHNKA HH(POPMAIIH;
MPOABJIATE OPraHU3allMOHHBIC W IMO3HABATCJIBHBIC YMCHHSA CaMOCTOATEIBHOI'O l'[pI/IO6peTeHI/I${ HOBBIX
3HaHMH B POLIECCE BBIMOJIHEHNUS MTPOSKTHBIX U YUeOHO-UCCIIEN0BaTEIbCKIX padoT;

paboTaTh B IpyIE C HCIOJHEHWEM Pa3JIMUHBIX COLHAIBHBIX DPOJIEH, IUIAHWPOBAaTh PadOTy TPYIIBL,
paLMOHATIBHO PACIPENEIIATh AEATENBHOCTh B HECTAHAAPTHBIX CUTYaLMsIX, aICKBATHO OLICHMBATH BKJIAJ
Ka)KJIOr0 U3 YYaCTHUKOB IPYIIIIBI B PELICHHE pacCMaTpUBaeMoil MpoOIIeMbl;

NPOSIBISITE MOTHBALMIO K Oyaymied npodecCHOHANBHON JEesSTeNbHOCTH 10 CIEIHAIBHOCTAM (H3HKO-
TEXHUUYECKOTO TPOduIIs.

K xonmy oOyuennst B 11 knacce mnpeaMETHBIC pe3yibTaThl Ha YIUIyONEHHOM YpPOBHE JOJDKHBI OTpPaXKaTh
c(OpPMHUPOBAHHOCTH Y 0OyUAIOIIMXCS yMEHH:

MOHUMATh POJIb (PU3UKH B 3KOHOMUYECKOH, TEXHOJIOTMYECKOH, COIHAIBLHOW M 3TUYECKON cdepax
JESTETbHOCTH YEJIOBEKa, POJIb M MeCTO (U3UKH B COBPEMEHHOW HAYYHOH KapTHHE MHUpPA, POJIb
ACTPOHOMMHU B MPAKTUYECKOHN NEATENLHOCTH YeNIOBEKA U JaJIbHEHIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHH,
3HaYCHWE ONMCATEeNIFHON, CHCTEMATH3HPYIOUIeH, OOBICHUTEIBHONH U MPOTHOCTHYECKOH (yHKIMH
(bu3rUecKoi TEOpUH — SIEKTPOIUHAMUKH, CTICIIMATILHON TEOPHH OTHOCUTEIHPHOCTH, KBAHTOBOW (DU3UKH,
ponb (Qu3MYECKONH TEOpUU B (POPMHPOBAHUM IPEIACTABICHUNA O (DU3MYECKON KapTHHE MHUPaA, MECTO
(u3nueckoil KapTUHBI MUpa B OOIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHHUHA O
MIPUPOJIC;

pa3n4aTh YCIOBUS NMPUMEHUMOCTH MOJEIEH (PU3UIECKUX TNl U MPOLECCOB (SIBICHHUN): OTHOPOIHOE
JNEKTPUYECKOE M OJTHOPOIHOE MATHUTHOE IOJIs, TApPMOHUYECKUE KOJIeOaHMsI, MAaTEMaTHICCKHIIA MasTHUK,
WJCaTbHBIN MPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI, HICANBHBIN KOJIeOaTebHBIN KOHTYP, TOHKAs
JIMH3a, MOJIeJIel aTOMa, aTOMHOTO sI/Ipa U KBAHTOBOM MOJIENIU CBETA,;

pa3im4ate yciuoBUs (TpaHUIEI, 00JACTH) MPUMEHUMOCTH (PH3MUYCCKUX 3aKOHOB, MOHMMATh BCEOOIIUN
xapakTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPaHUICHHOCTh MCTIOIh30BAHMS YACTHBIX 3aKOHOB;
aHATM3UPOBATH U OOBSCHATH AJICKTPOMArHUTHBIE TIPOIIECCHI U SIBIICHUS, UCTIONB3YST OCHOBHBIE TIOJIOKEHUS
W 3aKOHBI 3JCKTPOJUHAMUKA W CICHUANBHOW TEOPUHM OTHOCUTCIBHOCTH (3aKOH COXPaHCHUS
3JICKTPHUYECKOTO 3apsiia, criia Amrepa, cuna JlopeHIa, 3aK0H dJIEKTPOMarHUTHON WHITYKITUH, TTPaBUIIO
Jlenma, cBsa3p DJIC caMOMHAYKIMH B DJIEMEHTE DJIEKTPUIECKON LEMH CO CKOPOCTHIO U3MEHEHUS CHIIBI
TOKAa, IOCTYJIAThl CIIEUAIIbHON T€OPUHU OTHOCUTENILHOCTH DUHIITEITHA);



AQHATM3UPOBATh W OOBSICHATH KBAHTOBBIC IPOIECCH M SIBICHHS, WCIONB3YS MOJOXKCHUS KBAHTOBOM
¢usukn (ypaBHeHme DiHMTEHHa ANt (oTtodddexra, mepsrlii U BTOpoil moctynaTsl bopa, mpuHIMI
COOTHOIIEHHS HeomnpeaenéHHocTe [ elizendepra, 3aKoHbI COXpaHEHUsI 3apSJOBOI0 U MacCOBOTO YHCEN U
9HEPTHUH B SIEPHBIX PEaklusiX, 3aKOH PaJHO0aKTUBHOTO pacnasa);

OTIHCHIBATh (PU3WUECKIE TIPOLIECCH U SBIICHUSA, HCIOIB3YS BEIMIHHBL: HAMPSDKEHHOCTD 3JIEKTPUIECKOTO
MOJISI, TIOTEHIMAN D3JEKTPOCTATHYECKOTO TMOJSA, Pa3sHOCTh IIOTEHITHMANIOB, JJIEKTPOABIDKYIIAS CHIIA,
MHJTYKLUS] MarHUTHOTO TOJIsI, MarHUTHBIH MOTOK, CHila AMIlepa, MHIYKTUBHOCTD, 3JIEKTPOABIKYILAs CHIIa
CaMOMHIYKINH, YHEPTHs MATHUTHOTO ITIOJSA IPOBOJHUKA C TOKOM, PEIITUBHCTCKHN HWMITYJIBC, ITOJTHAS
SHEprus, YHEPTUS MOKOsI CBOOOMHON YAaCTHUIIBI, SHEPTHS M MMITyJIC (JOTOHA, MACCOBOE UHCIIO U 3apsl
s1pa, DHEPTHsl CBSI3H S/IPa;

OOBSACHATE OCOOCHHOCTH NPOTEKaHWUS (HU3NYECKUX SBICHWH: OSJEKTPOMArHUTHAS  HMHAYKIHSA,
CAMOMHIYKIWSI, pPE30HAHC, WHTepEepeHIHs BOIH, AUGPAKIWI, AUCHEPCHs, IOIHOE BHYTpEHHEE
oTpaxkeHue, Qoroanekrpuueckuii 3ddekt (dhoroaddekr), anpda- u OerTa-pacmaabl suep, ramma-
U3NIy4YeHue aaep, GU3ndeckre MPUHIMITBI CIIEKTPAIILHOTO aHaiu3a U padoThI Jla3epa;

OTIpeNeNATh HATPaBJICHUE WHAYKIUH MAarHUTHOTO IOJS MPOBOJHHUKA C TOKOM, CHIIBI AMIepa W CHIIBI
Jlopenua;

CTPOUTH H300pa)KEHHE, CO3/[aBaeMOE IUIOCKMM 3€pKajlioM, TOHKOW JIMH30W, M pPacCYMTHIBATH €ro
XapaKTePUCTHKH,

MPUMEHATH OCHOBOIIOJIATAIOMIAE ACTPOHOMUYECKHE TIIOHSATHSA, TEOPUHM W 3aKOHBI IS aHaIW3a |
00BSICHEHUS (DU3UYUCCKUX TPOLECCOB, MPOMCXOSINMX B 3BE3MaX, B 3BE3NHBIX CHCTEMaX, B
MEKTaJTaKTHUECKOW Cpeie; ABMKEHHsI HEOSCHBIX TEJI, IBONIONUH 3BE31 U BeelleHHOM;

MIPOBOIUTD MUCCIICIOBAaHHUE 3aBUCUMOCTEH (PU3NIECKUX BEITHMUNH C UCTIONBE30BAaHIEM MPSIMBIX H3MEPEHHIA,
MPY 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThl TOJYYEHHOM 3aBUCUMOCTH (PU3UUECKHX
BEJIMUYMH B BUJE IpaduKOB C y4ETOM aOCOJIOTHBIX IOTPEUIHOCTEH HM3MEPeHMH, JAeNaTh BBIBOJBI MO
pe3yIbTaTaM HCCIICOBAHUS;

MPOBOIUTE KOCBCHHBIC M3MEPEHUS (PH3MUSCKUX BEJIWYHH, IPH 3TOM BHIOMPATh ONTHMAJIBHBIA METO
N3MEPECHNUA, OUCHUBATH a0COIIOTHBIE U OTHOCUTEILHBIE TMOTPCIITHOCTHU MPAMBIX U KOCBEHHBIX H3MepeHHﬁ;
MPOBOTUTE OMBITHI TI0 IMPOBEPKE NPEIOKCHHOW THUIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, COOMpPaTh
IKCIICPUMCHTAIBHYIO YCTAaHOBKY, aHATM3UPOBATh MOJYYCHHBIC PE3YyJIbTaThHl U JIENaTh BHIBOA O CTATyCe
MPEJIOKEHHOMN TUIOTE3b;

OIMMCBIBATH METOABI MOJYYCHUS HAYUYHBIX aCTPOHOMUYCCKUX 3HaHPII71;

coOmomaTh mMpaBmiia OE30MacHOTO Tpylda INPH NPOBEICHHH HWCCICAOBAHUA B paMKaX y4eOHOTO
OKCIIEPUMEHTa, MPAKTUKyMa M  y4eOHO-HMCCIIEIOBATENILCKOM UM NPOEKTHOW  AEATENbHOCTH C
HCTIOJIB30BaHIEM U3MEPUTENBHBIX YCTPOHCTB U JJabOpaTopHOTo 000pyI0BaHUS;

pemaTh pacu€THBIC 3a7ayll C SBHO 3alaHHON W HESIBHO 3aJlaHHOH (hM3MIECKOi MOJIEIbIO: HA OCHOBAHHUU
aHalM3a YCIOBHS BBIOWPATh (PU3UUECKHUE MOJENH, OTBEYAIOIIUE TPEOOBAHWSIM 3aJadyH, IPUMEHSTh
(dbopMyiibl, 3aKOHBI, 3aKOHOMEPHOCTH U IIOCTYJaThl (U3UYECKHX TEOPUI IIPH HCIOJIL30BAHUH
MaTeMaTHYECKUX METOJOB PELICHUs 3a/1a4, MPOBOANTH pacyéThl HA OCHOBAHMH HMMEIOLIMXCS JIAHHBIX,
AQHAIM3MPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IBI PEIICHHS C YYETOM IOIyYSHHBIX PE3YIIbTAaTOB;
pemaTh KaueCTBeHHBIE 3a/1auH, TPeOyIomue MPUMEHEeHNS 3HAHUH 13 pa3HBIX pa3fenoB Kypca (GpHu3uKy, a
TaK)X€ HWHTETpAIun 3HAaHUU W3 Apyrux mnpe€aAMETOB €CTCCTBCHHO-HAYYHOI'0 IIMKJA: BBICTPAUBATH
JIOTHYECKYIO LIENOYKY PAacCyXJICHUH C OIOpOoi Ha N3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hu3nyueckue
SIBJICHUS;

HCII0JIB30BATh TCOPECTUYCCKUC 3HAHUA JJIA 0OBSICHEHNST OCHOBHBIX IIPUHIUIIOB pa6OTBI N3MEPUTCIIbHBIX
npuOOPOB, TEXHUYECKHUX YCTPOWCTB M TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOANTH TPUMEPHI BKJIAJAa POCCHHCKMX M 3apyOeKHbBIX y4YEHBIX-(DU3NKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOILIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

AQHAIM3MPOBATh U OLIEHMBATH MOCIEACTBHS OBITOBOW M INPOM3BOACTBEHHOW JEATENLHOCTH YEIOBEKa,
CBSI3aHHOU C (PU3MYECKUMHU NPOLECCAMHU, C IO3HLUI SKOJOTHYEeCKOl 0e301acHOCTH, MpPEeACTaBIeHUI O
palMoOHAIBPHOM TPHUPOMIONIOIB30BAaHAN, a TaK)Ke pPa3yMHOM HCIIONB30BAHUM IOCTIDKCHUN HAyKH H
TEXHOJIOTHH IUIS adbHEHIIEro Pa3BUTHS YEIOBEUECKOTO 00IIeCTRa;

NPUMEHSTDH Pa3IM4YHbIe Cr10coObl paboThl ¢ MHpOPMAaLHEll (HU3NUECKOTO COJIEPIKAHMSI C UCTIONIb30BAHHEM
COBPEMEHHBIX ~ MH()OPMAIMOHHBIX  TEXHOJIOTHH, TpPH  3TOM  HCIIOJNB30BaTh  COBPEMEHHBIC
MHPOPMALMOHHBIE TEXHOJOTHH [UIA IIOWCKA, MEepepadOTKW W TpEeabsSBICHHSA Y4eOHOM W HaydHO-



MOMyJISIPHONH HMH(GOPMAIMH, CTPYKTYpHPOBaHUS M HWHTEpHpEeTauu HWH(OPMALMH, IOIY4YEHHOW U3
Pa3IMYHBIX HCTOYHHWKOB, KPHUTHYECKH AHAIU3HPOBATH IOMyIaeMyl HH(OPMALHUIO M OICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHHUM, TaK M Ha OCHOBE aHaJIM3a NCTOYHHKA HH(OPMAILIH;
NPOSBISITE OPraHM3allMOHHBIE M I03HABATENIbHBIE YMEHHUS CaMOCTOSTEILHOTO MPUOOPETEHMS! HOBBIX
3HAHWUH B IIPOIIECCE BHIMIOIHEHMS MPOSKTHBIX U Y4€OHO-NCCIIEI0BATEIbCKUX PadoT;

paboTaTe B IpyIIE C HCIOJHEHHEM Pa3lUYHBIX CONMANBHBIX POJICH, IUIAHMPOBATh pabOTy TPYIIIHL,
palMOHATIBHO PACHpenessITh JAESTeNbHOCTh B HECTAHAAPTHBIX CUTYAIUIX, aleKBaTHO OLEHUBATh BKJIAJ
Ka)KJJOTO U3 YIaCTHUKOB TPYIIIIHI B PEIICHUE pacCMaTPUBACMOI IPOOIIEMBI,

NPOSIBISITE MOTHBAIMIO K Oyaymied mpodecCHOHANBHON IESTENbHOCTH MO CIEHANBHOCTIM (DU3HKO-
TEXHHUYECKOT0 IPOduIIs.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBo yacon DJIeKTPOHHbIE JleATeILHOCTD YYUTEJIs ¢
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie) Y4€TOM IPOrpaMMbI
KonTpoabHbie
n/m  mporpamMmsl Bcero P o0pa3oBaTeibHbIE BOCIIMTAHMS
aboThI
P pecypcbl
Pa3znen 1. HAYUHBIN METO/A IIO3BHAHUA ITPUPOIbI
noOyKJIEHUE yJaluxcst
co0iroaaTh Ha ypoke
OOLIENPUHATHIE HOPMBbI
MOBEJICHUS, TIPaBHJIA OOIICHUS
CO CTapIIUMU (YUUTETSIMU) U
. http://classfizika.narod.ru/0 CBEPCTHUKAMH IIKOJIBHUKAMH);
11 Hayunbiit MeTO] TO3HAHUS IPUPOIBI 6 7 class h
class.ntm BOCIIMTAaHUE Y y4alIUXCs
OTBETCTBEHHOI'0 OTHOILICHUS K
yde0e, OTBETCTBEHHOCTH 32
pe3yabTaThl CBOETO YUEOHOTO
Tpy/ia, COOJI0/IEHNE TIPaBUI 1
TEXHUKHU 0€3011aCHOCTH.
Hroro no pazueny 6
Paznen 2. MEXAHUKA
http://classfizika.narod.ru/0
2.1 Kunemaruka 10 1 7 slass htmm v Pa3sBUTHUC PETYIATUBHBIX
http://classfizika.narod.ru/0 HaBBIKOB CaMOOpraHHU3alnH
2.2 Junamuka 10
7_class.htm (BIMSTHUE KOJUICKTUBA/yIUTENS
. http://classfizika.narod.ru/0
2.3 Craruka TBEpIOTO TEna 5 1 ; SIass htmm v Ha HCTAKTUYHOCTb,
B HEJIUCLUIIIIMHUPOBAHHOCTD,
http://classfizika.narod.ru/0
2.4 3aKOHBI COXpaHEHHUs B MEXaHUKE 10 1 7 ::Jl 25 him HEO0A3aTENbHOCTD,
- HEAKKypaTHOCTH U T.J.).




BOCIIUTAHHE y yJaIuxcs
OTBETCTBEHHOI'0 OTHOIIEHUS K
yuebe, OTBETCTBEHHOCTH 32
pe3yabTaThl CBOETO y4eOHOI0
TpyJa, cOOI0ACHNE TPaBIII U
TEXHUKU 0€30MacCHOCTH.
(dhopMupoOBaTh YMEHHS
KPUTHYECKOro 0TOO0pa
UH(POPMALINH - OTIPENIEIIATh
MECTO, TJI€ COACPIKUTCS
UCKOMasi HH(pOpMaLUs, YMEHUE
U3BJIEKaTh OJIHY €AMHUILY
UHpOpMaLUY; IpesaraTh
JIbTEPHATUBHBIE PEILICHUS C
000CHOBaHHEM
OPUTHHAIBHOCTHU PEIICHUS,
yYMEHUE OICHHUTH
OPUTHHAIBHOCTD IY)KUX UICH;
NO0YX/IeHUE yUaIluXCsl
co0Jro1aTh Ha YpOKe
OOIIENTPUHATHIE HOPMBI
MIOBEJICHUS, TIPaBUIIa OOIIEHUS
CO CTapIIUMU (YUUTEISAMU) U
CBEPCTHHKAMH
(IIKOJIBHUKAMU); BOCIIUTAaHUE
gepe3 IEMOHCTPAIINIO
y4aluMcs IpUMepoB
OTBETCTBEHHOTO,
IPaXXJaHCKOT'O TIOBEJICHHUS.




Uroro no pa3nemny 35
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETHYECKOH 15 http://classfizika.narod.ru/0 MHHUIMUPOBAHUC U TOJAACPIKKA
Teopun 7_classhtm HCCIIEI0BATENbCKOM
3.2 Tepmoannamuka. TemmoBble MallluHbI 20 gttfl:;gis;:ﬂka'namd'm/o AEATEIBHOCTHU IIKOJIBHUKOB,
peanu3anusi HHAUBUAYaTIbHbIX
Y TPYNIOBBIX
HCCJIEI0BATENbCKUX MPOEKTOB
pa3BUTHE CAaMOCTOSATEIbHOCTH
(camocTOATENTPHOE BUICHUE
npo6aembl, GopMyTUpOBKa
po0JIEMHOT0 BOIIPOCa,
npo0JIeMHOH cUTyaluu,
CaMOCTOSITEIIbHOCTh BBIOOpA
33 ArperaTHble COCTOSTHUS BEIECTBA. 14 http://class - TIaHa PelIeHNs); OKa3aHHe
da3oBbIe EPEXOIbI fizika.narod.ru/07_class.ht N —
npogeccuoHaIbHOe
CaMOOTIpEIEICHUE YUaIIUXCSl;
OKa3aHHUe COJCHCTBHUS B
(bU3nIeCcKOM BOCITUTAHUHT
YYaIuxcs, TPOSIBIICHUE 3a00ThHI
0 MpOo(UITAKTHKE UX
YTOMJIIEMOCTH BO BpeMs
y4eOHOTr0 ypoKa.
Wroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIEeKTPUYECKOE MOJe 24 :t_tslzgs:iif:ﬂka'namd'ru,o




4.2 [TocTossHHBIHN 3NIEKTPUYECKUI TOK 24

http://classfizika.narod.ru/0
7_class.htm

4.3 Toku B pa3nuuHbBIX cpeaax 6

http://classfizika.narod.ru/0
7_class.htm

ONpEeNIETATh
MPUYMHHOCIIEACTBEHHBIC CBSI3H,
HaXOJUTh aJITOPUTM JCHCTBUI
10 CUTYaIlUX MPUBOIUTH
apryMEHTHI O IEPCIIEKTUBAX
pa3BUTH POOIIEMBI (C OTIOPOit
Ha WHPOPMAIIIIO TEKCTA U
KOHTEKCTHBIE 3HAHUS)
MOJIyYCHHE HABBIKOB
VHIUBUIYAIBHON U KOMaHIHOMN
paboThI, B3aMMOITOMOIIIH,
paboTa B mapax WjM rpymnmnax.

HUroro mo paznemy 54

Paznen 5. DUSUUYECKUN IIPAKTUKYM

5.1 DU3N4eCKUii MPaKTUKYM 16

BOCIIUTaHUE Y y4alUXCs
OTBECTCTBCHHOT'O OTHOIIICHUA K
yde0e, OTBETCTBEHHOCTH 32
pe3yabTaThl CBOETO YUEOHOTO
Tpy/a, COOJIO/IEHNE TIPaBUI 1
TEXHHUKHU 0€30MacHOCTH.
(hopMupoBaTh yMEHHS
KPUTUYECKOTO 0TOOpa
uH(GOPMAIIUH - ONIPEIEIISIT
MECTO, TJIe COJICPIKUTCS
rckoMasi uHpopMalus, yMeHue
W3BJIEKATh OHY CIUHULLY
uHpopmaIuu; mpeaaraTh
AIBTCPHATUBHBIC PCIICHUS C
000CHOBaHHEM




Hroro mo pasneny 16

PesepBHOE Bpemst 10

OPHUTHHAJIBHOCTH PEIICHUS,
YMCHHUE OLICHUTb
OPUTMHAJIBHOCTD 9YXKHX UCH;
HOOYXKJICHUE yJalIuXCcs
COOJII0IaTh HA YPOKE
OOIICTTPUHATHIE HOPMBI
TIOBE/ICHHSI.

OBLIEE KOJIMYECTBO YACOB I1O

[NPOIT'PAMME 170




11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
KonTpoabHbIe
n/n NMPOrpaMMsbl Bcero o0pa3oBaTeJbHbIE
padoThI
pecypcsl
Pazpen 1. JIEKTPOINHAMMKA
1.1 Mar»uTHoe 1oJe 14 http://classfizika.narod.ru/07_class.htm
1.2 DNeKTpOMarHuTHAs UHIYKITUS 13 1 http://classfizika.narod.ru/07_class.htm
HUroro mo paznemy 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4ueckue KojieOaHus 10 http://classfizika.narod.ru/07_class.htm
2.2 DJIeKTpOMarHUTHBIE KOJIEOAHUS 15 http://classfizika.narod.ru/07_class.htm
MexaHn4ecKkue u
2.3 10 1 http://classfizika.narod.ru/07_class.htm
3JIEKTPOMArHUTHBIC BOJIHBI
2.4 Ontrka 25 1 http://classfizika.narod.ru/07_class.htm

JesiTeJIbHOCTH yUHUTEJIsA
€ y4€TOM NPOrpaMMbl
BOCHUTAHUS

BOCIIUTAHHE
9KOJIOTUYECKOTO U
T'YMaHHCTUYECKOTO
MBIILICHHST; HOPMUPOBATH
HaBBIK COOTHOCHTD
BU3YaJIbHOE N300pakeHne
¢ BepOAIbHBIM TEKCTOM,
0000611aTh HHGOPMAIIHIO.

HOHUMATh
(haKTOJIOTHYECKYIO
UHpOpMaLHUIO (CIOXKET,
M0CJIEI0BATENBHOCTD
COOBITUH U T.I1.);
aHAITM3UPOBATh,
WHTEPIPETHPOBATH
JTAHHBIE U JIeaTh BBIBOJIBI
; IPUBJICYEHUE BHUMAHUS
y4amuxcst K
00CyX/1aeMOi Ha ypoKe
UH(POPMALINY; TTOJTy4YeHHE




Uroro o pa3neny 60

HAaBBIKOB
WHIUBUTYaJIbHOU 1
KOMaHJTHOHM paboTHI,
B3aMMOTIOMOIITH, paboTa B
napax Wiy IpynroBasi.

Paznen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

pPa3BHUTHE PETYJIATUBHBIX
HaBLIKOB
CaMOOpraHU3allud; YIUTh
(hopMyIHpPOBATH BHIBOIBI
Ha OCHOBE 00001IEeHUS
OTIEIbHBIX YacTeH
TekcTa; (OpMHUPOBATH

31 Ocuossl CTO 5 1 http://classfizika.narod.ru/07_class.htm
YMCHUSA KPUTHYICCKOT'O
otbopa uHbopMaIHH -
OonpeaciiTb MECTO, IIC
COJACPIKUTCA UCKOMAs
uH(popMalus, yMEHue
H3BJICKATb OJIHY CAUHULLY
UHpOpMaLIUH.
Hroro mo paznmeny 5
Paznen 4. KBAHTOBASI ®PU3UKA
KopmyckynspHo-BoIHOBOM WHULIUUPOBAHU
4.1 PHYCRYIP 15 http://classfizika.narod.ru/07_class.htm L1Hpo c
Tyann3m CUTYalui, 00CYXACHHUS,
4.2 dusuka aroma 5 http://classfizika.narod.ru/07_class.htm BBICKa3bIBAHUS
dusnka aTOMHOIO siapa 1 AllMHUCs CBOCTO
4.3 AP 5 http://classfizika.narod.ru/07_class.htm yi .
DJICMCHTAPHBIX YaCTHUILL MHCHUA C aprMeHTaHI/IeI/I




Hroro mo pasneny 25

MO3HIIMU TI0 IOBOAY
npeaMera 00CyKICHUS -
YCTHO U IIMCbMEHHO;
CO3JIaHHE COLIUANIBHO -
3HaYMMOTO OIIbITa
COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;
pa3BUTHE BOJIEBBIX
Ka4eCTB yJaruxcs
(BO3HUKarOLIME
3aTpy/AHEHUS 3aCTaBIISIOT
y4aluxcst 3alyMbIBaThcs,
UCKaTbh BBIXOJ U3
npoOJIeMHOI cuTyarum).

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1

OneMeHThI aCTPOHOMHUHU U

12
acTpou3uKu

http://classfizika.narod.ru/07_class.htm

y4uTh (OPMYJINPOBATH
BBIBOJIBI HA OCHOBE
0000111eHUS OTJENIBbHBIX
YacTel TeKCTa;
(hopMHUpOBaTh yMEHUS
KPUTUYECKOTO 0TOOpa
UH(pOpPMAaLIUH -
OTIpeNeNATh MECTO, TIe
COJICPKHUTCST UICKOMAsT
nHdopmanus, yMeHue
U3BJIEKaTh OJIHY €AMHUILY
UHpOpMaLIUH.




Uroro no pazneny 12

Paznen 6. PU3HNUYECKHUIN IPAKTUKYM

CO3/1aHHUE COLIMAIIBHO -
3HAYMMOTO OIbITa
COTPY/IHMYECTBA U

6.1 Ou3nyecKuil MPakTUKYM 16 B3aMMHOW TTOMOIIIH;
aHAIU3UPOBATH,
WHTEPIIPETUPOBATH
JIAaHHBIE U JIeJIaTh BHIBOIBI.
Hroro mo pasneny 16

Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE

Cucrematusaiuys 1 00001eHue
MPEJMETHOTO COJICPIKAHMS U OITITA

CO3/1aHHE COLIMATIBHO -
3HAYMMOTO OIIBITA
COTPY/JIHUYECTBA U

7.1 NesITeNBHOCTH, TPUOOPETEHHOTO 15 B3aMMHOW MOMOIIIH;
pY U3y4eHuH Kypca gusuxu 10 — aHaIIM3UPOBATh,
11 kmaccos HHTEPIPETUPOBAT
JTaHHBIE U JI€JIaTh BBIBOBI.
Hroro mo paznmeny 15
PesepBHOE Bpemst 10

OBLIEE KOJIMYECTBO YACOB I10

[NPOIT'PAMME 170







IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
Ne
w/n Tema ypoka

®dusnka — QpyHIaMEHTaJIbHAs HAyKa O
npupoae

Hayunsiii MeToA MO3HAHUS U METOABI
UCCIIeIOBaHUs (PU3UYCCKUX SIBIICHUN

KoauuecTBO yacoB

Bcero

KonTpoabHbie
padoTsI

Jdara nzy4enus

01.09.2023

02.09.2023

OKCIEPUMEHT U TEOPHsI B TIPOIIECCE
no3HaHus npupoasl. Habmonenve u
9KCIEPUMEHT B (pr3uKe

CriocoOb1 n3MepeHust GU3NIECKUX BETUIHH

AOCOIIIOTHAS U OTHOCUTEILHAS
MOTPENTHOCTH U3MEPEHUN QU3NIECKUX
BEJIMYUH

MopnenupoBanue B pusuke. Poib u Mecto
(uznku B pOopMUPOBAHUN COBPEMEHHON
HAay4YHOI KapTUHBI MUpa, B TPAKTHYECKOM
JIeATebHOCTH JTF0JIeH

Mexanndeckoe aBrkenue. Cucrema
orcueTra. OTHOCUTEIBLHOCTH MEXAHUYECKOI O
nerxenns. [Ipsmas u oOpatHas 3a1auu
MEXaHUKHU

Paanyc-BexkTop MatepuanbHON TOYKHU, €T0
MIPOEKITUHU Ha OCH KoopauHAT. TpaekTopus.
ITepememenue. Ckopoctb. X npoexuu Ha
OCH KOOpPIMHAT

04.09.2023

04.09.2023

07.09.2023

08.09.2023

09.09.2023

11.09.2023




10

11

12

P ABHOMCPHOC HpHMOHHHCﬁHOC JABHUXKCHHC.
Fpa(pnqecxoe OIMMCAaHNEC PAaBHOMEPHOI'O
HpﬂMOJII/IHefIHOFO JBHKCHUA

HepasnomepHoe aBrxkeHre. MrHoBeHHast
CcKopocTh. Y ckopenue. lIpsmonuneitnoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

I'paduaeckoe onmmcanue IPSIMOTHHEHHOTO
JIBUKCHHS C TIOCTOSTHHBIM YCKOPEHUEM

CBo0OogHOE TIaieHue. Y CKopeHue
CBOOOHOTO MajieHus. 3aBUCUMOCTD
KOOpPAHMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHH U UX rpaduku

11.09.2023

14.09.2023

15.09.2023

16.09.2023

13

JBmkeHue Tena, OpOLIEHHOTO MO/ YTIIOM K
TOPU30HTY

18.09.2023

14

15

16

KpuBonuneitnoe npuxenue. J[BrxeHue mno
OKPYKHOCTH. YTJIOBasl U JIMHEHHAas
ckopocTs. Ilepuon u yacrora.
IleHTpOoCcTpeMUTENBEHOE U TIOTHOE YCKOPEHUE

KonTponbHas paborta o teme
"Kunematuka"

Ilepsriif 3akoH HetoToHa. IHEpLManbHbIe
cucreMsbl orcuéra. [IpuHnun
OTHOCHUTENBHOCTH ["anuies.
HeunepuuanbHble cUCTEMBI OTCUETA

18.09.2023

21.09.2023

22.09.2023

17

CrnoxeHue nepeMenieHnii 1 CKOPOCTEH.
Pewenue 3anau

23.09.2023

18

19

Cuna. PaBHOzEliCTBYIOIIasA crita. Bropoii
3akoH Herorona. Macca
Bzaumogneiicrsue ten. TpeTtuii 3akoH
Herorona

25.09.2023

25.09.2023




IIpunnun cynepnozunuu cun. Pemenne

20 28.09.2023
3aJa4 Ha MpUMeHeHue 3akoHOB HploToHa
3aKOH BCEMUPHOTO TSATOTEHHS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON U 29.09.2023
MHEPTHOU MacChl

99 Cuna TsDKeCTH ¥ yCKOpeHue cBOOOTHOTO 30.09.2023
naeHus
JIBmkeHre HEOECHBIX TE U UX

23 WCKYCCTBEHHBIX CITyTHHKOB. [lepBas 02.10.2023
KocMHU4ecKas ckopocTb. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 02.10.2023
Cuna tpenus. [Ipupona v BUABI CHIT TPEHHUS.

25 JIBr>KeHHe B )KHIKOCTH U Ta3e ¢ yI4ETOM 05.10.2023
CHIIBI COTIPOTHBIICHHUS CPE/IbI

26 AbcomroTHO TBepaoe Teno. [loctynarensHoe 06.10.2023
W BpallaTelbHOe IBUKEHUE TBEPOTO Tea

97 MOMEHT CHITBI OTHOCUTEIBHO OCH BPAIICHUS. 07.10.2023
IInevo cumsl
CroxeHue cuil, NPWIOKEHHBIX K TBEPIOMY

28 teiny. LleHTp TsxecTu Tena. Y ciaoBus 09.10.2023
paBHOBecHs TBEpAOro Tesa. Buast
paBHOBeCHS

29 Pemenune 3amaa 09.10.2023

30 Kontposbnas padota no teme "nnamuka. 12.10.2023
Craruka TBepaoro tema'"
MMnynsc MaTepUanbHON TOYKH, CUCTEMBI

31 MaTepHaJbHBIX ToueK. LleHTp Macc cucTeMsl 13.10.2023

MaT€pUuaibHbIX TOYCK. TeopeMa O ABMXXCHUU
[EHTpa Macc




32

Jasnenue. I'napocraTudyeckoe JaBiIcHUE.
Cuna Apxumena

14.10.2023

33

I/IMHyJ'II)C CHJIbI U U©BMCHCHUC UMITYJIbCa
Tena. 3aKOH COXpaHCHU UMITYJIbCA.
PeakTuBHOC ABIKCHHE

16.10.2023

34

35

36

37

38

MOMEHT UMIYJIbCa MaTePHATbHON TOUKH.
[IpencraBieHne o COXpaHEHHA MOMEHTA
UMITYJIbCA B IIEHTPATBHBIX TOJSIX

Pemntenne 3amau

Pabota criibl Ha MajOM U Ha KOHCYHOM
nepeMenieHun. I paduueckoe
npeCTaBIeHHe paboThl CHITbI. MOMIHOCTh
CHJIBI

Kunernueckas sueprust. Teopema 00
U3MEHEHUN KUHETUUECKON OHEPTUU
MaTeprabHOM TOUKU

HOTQHHI/IaJ'IBHLIe 1 HCTIOTCHIMAJIbHBIC CUJIBI.

[TorenuuansHas s3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

16.10.2023

19.10.2023

20.10.2023

21.10.2023

23.10.2023

39

Tperbs kocMHuueckast CKOpocTb. CBA3b
palboThl HEMOTEHIIUATILHBIX CHJI C
U3MEHEHUEM MEXAHUUYECKON SHEPTUU
CUCTEMBI Tell. 3aKOH COXPAHEHUs
MEXaHUYECKOU SHEPTUU

23.10.2023

40

41

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.
YpaBuenue bepHynu 11 uaeanbHON
SKUJKOCTH

Kontponbnas padota o teme "3akoHbI
COXpaHEeHHUs B MeXaHUKe"

26.10.2023

27.10.2023




PazBuTue npeacrasieHuii o npupoie

42 terotel. OcHoBHBIE TToNokeHust MKT. 09.11.2023
Huddysus. bpoyHoBckoe ABrkeHHE
Crpoenue ra3000pa3HbIX, KUIKAX U

43 TBEPJBIX TEN. XapakTep JABUKEHUS U 10.11.2023
B3aUMOJICHCTBHSI YaCTHIl BEIICCTBA
Macca u pa3mepbl MOJIEKYI (aTOMOB).

44 KommaecTso Bemecta. [locTossHHAS 11.11.2023
Asorazapo

45 Temnepatypa. TemioBoe paBHOBECHE. 13.11.2023
IIxana Lenpcus

46 Pemenwue 3amaa 13.11.2023

47 WneanbHerii ra3. ['a30BbIe 3aKOHBI 16.11.2023

48 VYpaBuenue MengneneeBa-Knaneiipona. 17 11.2023
Peumienue 3amau

49 AoOcomroTHas Temneparypa. 3akoH [lanpToHa 18.11.2023

50 H3omporiecchl B UACATBHOM Ta3e C 20.11.2023
MOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA

51 I'padmueckoe npezacTaBiIcHUe 20.11.2023
H30MPOIECCOB: U30TEPMa, H30X0pa, H300apa

52 OcHoBHoe ypaBHeHne MKT 23.11.2023

53 Pemenune 3amaa 24.11.2023
CBs13b a0CONIIOTHOHM TEMIIEpPaTyphl

54 TepMozmHaMpiquKoﬁ CIiIlCTeMI)I CO cpenHei 25.11.2023
KMHETUYECKOH dHEpruel mocTynaTeibHOro
TETUIOBOTO JIBWKCHHS € YaCTHII
O06001IeHNE 1 CUCTeMATH3allUs 3HAHUH 110

= teme "OcnoBbl MKT" 27:11.2023

56 Kontponbnas padora mo Teme "OCHOBBI 97 11.2023

MKT"




57

58

59

TepMmoanHaMuyeckas cuctema. 3aJjaHue
BHEIIHMX ycnoBul ans T/] cucteMsl.
BHemHye 1 BHYTpeHHHE TapaMeETPBI.
ITapametpsl T/ cucTemsl Kak cpeHHAE
3HAQYEHHUSI BEJINYUH, OMUCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMoIMHAMUKH.
CamonpousBosbHas penakcarus T
CHCTEMBI K TEINIOBOMY PAaBHOBECHUIO

Mopnens uaeanbHOTO ra3a B TEPMOJMHAMHUKE.

YciioBUs TPUMEHUMOCTH 3TON MOJETN

30.11.2023

01.12.2023

02.12.2023

60

VYpasuenne Menneneena-Knaneiipona u
BBIpa)KEHHE AJIS1 BHYTPEHHEH SHEPTUu

04.12.2023

61

62

BeIpaxxenue Juisi BHyTPEHHEN S3HEPIUU
OJIHOATOMHOTI'0 UZEAIBHOIO Ta3a.
KBasucrarnueckue 1 HeCTaTUYECKHE
MIPOLIECCHI

OneMeHTapHas paboTa B TEPMOIAMHAMHUKE.
Beruncienue paboTel 1o rpaduky mporecca
Ha pV-nuarpamme

04.12.2023

07.12.2023

63

Tertonepenaya kak crocod U3MEHEHUS
BHYyTpeHHei sHeprun T/l cucremsl 6e3
coBepIIeHus paboThI

08.12.2023

64

‘KOHBCKHHH,TGHHOHpOBOHHOCTB,HBqueHHe

09.12.2023

65

KommuectBo Temorel. TemioéMKoOCTh Tena.
VYaenpHas U MOJISIpHAs TETUTOEMKOCTH
BEILECTBA. Y AeNbHAs TEIJIOTa CrOpaHus
TOIJINBA

11.12.2023

66

Pacuét xonmyecTBa TEIIOTHI PU
TeIIonepeaaue

11.12.2023




67

IMonsrue 06 aguabarHoM nporecce. [1epBbrit
3aKOH TEPMOIMHAMHKU

14.12.2023

68

KonuuecTBo TeroTs! 1 paboTa Kak Mephl
YU3MEHEHUs BHyTpeHHel sHepruu T /]
CHUCTEMBI

15.12.2023

69

70

Bropoii 3aKk0H TepMOJMHAMUKY TSI
PAaBHOBECHBIX W HEPAaBHOBECHBIX IPOLIECCOB.
HeoOpaTtumocTs MpupoIHBIX IPOIECCOB

IIpuHUUIBI NEHCTBUS TEIJIOBBIX MAIIHH.
KIIJ]

16.12.2023

18.12.2023

71

72

73

MakcumanbHoe 3Hauenne KIT/. [{ukn
Kapuo

Pemrenne 3agau

DKOJOTrHYECKUE aCIEeKThl HCIOIb30BAHHUS
TETJIOBBIX JABUTaTeNei. Temioroe
3arpsi3HCHUE OKPY>KAIOIIEH CpeIbl

18.12.2023

21.12.2023

22.12.2023

74

Pemrenue 3agau

23.12.2023

75

O00011eHNE U CUCTEMATH3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TemnnoBbie
MaIuebr"

25.12.2023

76

KontponbHas paborta o Teme
"TepmoanHaMuka. TennoBele MalIuHb"

25.12.2023

77

[TapooOpa3oBaHue U KOHACHCAIIHS.
Hcnapenue u kumieHue. Y aeabHas TemaoTa
mapooOpa3oBaHUs

28.12.2023

78

Haceimmenaplie ¥ HEHACHIIEHHBIE TTAPHI.
KauectBenHast 3aBUCUMOCTB IUIOTHOCTH U
JTaBJICHUST HACBHIIIICHHOTO TT1apa OT
TEMIIEPATyPBI, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIICHHOTO Mapa. 3aBUCUMOCTh

29.12.2023




TEMIICPATYPhI KUIICHHUSA OT AABJICHUA B
KHUAKOCTHU

BnaxHocth Bo3myxa. AOCOMOTHAS U

79 08.01.2024
OTHOCHUTEINbHAS BIAKHOCTh

80 Pemienue 3anau 08.01.2024
Teépnoe Teno. Kpucramiueckre u

81 amop(HbIe Tesia. AHM30TPONHS CBOHCTB 11.01.2024
KPHUCTAIIOB

82 IInaBnenue u Kkpuctawn3auus. Y aeibHas 12.01.2024
TerutoTa rasinenus. CyonmuManus
Hedopmarnum TBEpIOTO Tena. PacTsokeHue u

83 cxarue. Capur. Moaynb FOnra. [Ipenen 13.01.2024
yapyrux nedopMariuii
TemnoBoe pacliupeHUE KUIKOCTEN U

84 TBEPBIX TEJI. AHTAPMOHU3M TETIOBBIX 15.01.2024
KoJieOaHU YacTHII BEIIECTBA

85 [TpeoOpa3zoBanue 3HEPTHH B (Pa30BBIX 15.01.2024
nepexoax

86 YpaBHEeHHE TETUIOBOTO OalaHca 18.01.2024

87 Pemenune 3amau 19.01.2024
[ToBepxHOCTHOE HaTsDKeHUE. KannmispHbie

88 siBieHud. [{aBiieHue moj1 HCKPUBIEHHON 20.01.2024
MOBEPXHOCTBIO JKUAKOCTH. Dopmyiia
Jlannaca
O06001IeHNE 1 CUCTeMATH3allUs 3HAHUH 110

89 TeMe "ArperaTHble COCTOSIHHS BEIICCTBA. 22.01.2024
®a30BbIe IEpEXOABI"

90 Kontponbnas padota o teme "ArperaTHsie 99 01.2024

cocTosiHUA BelecTBa. Pa3oBble Mepexoan!”




DneKTpu3anys Tel U e€ MposIBICHUS.
DneKkTpuyecKkui 3aps. JBa Buna

91 25.01.2024
JJIEKTPUYECKUX 3apsiioB. [IpoBoAHMKH,
JUDJICKTPUKH U TIOTYTIPOBOTHUKH
D1eMeHTapHBIA DIEKTPUUYECKUN 3aps.

92 P p PAA 26.01.2024
3aKOH COXPaHEHUs JICKTPHUCCKOro 3apsaaa
Bzaumonetictsue 3apsiaoB. TouedHble

93 8 P 27.01.2024
3apsabl. 3akoH Kynona

94 Pemenne 3amau 29.01.2024
OnexTpuueckoe noie. Ero nelictBue Ha

95 P A 29.01.2024
JEKTPUUYCCKHE 3aPSIbI
HanpsxEHHOCTB 311€KTPUYECKOTO OIS,
IIpoOHusIii 3apsan. JInHuM HAIPSHKEHHOCTH

96 P PAR P 01.02.2024
3NEKTpUYEeCcKOoro nojs. OaHOpPOoIHOE
JIEKTPUIECKOE T10JIe
IToTeHIMAIBHOCTD NIEKTPOCTATUYECKOTO

97 1 P 02.02.2024
noJsi. Pa3HOCTh MOTEHIMATIOB M HANIPSHKEHUE
[oreHnmanbpHas SHEPTHS 3apsi/ia B

98 3JIeKTpocTaTu4YeckoM moje. [loreHiuan 03.02.2024
AIIEKTPOCTATHUECKOTO TIOJIS
CBs13b HAMPSHKEHHOCTH TMOJISI ¥ PA3HOCTH

99 MOTEHIIUAJIOB JJIS 3JEKTPOCTATUUECKOrO 05.02.2024
IOJIS
H HNHITUII CYIICPIIO3UIIUU DIICKTPUUCCKUX

100 PHHIHI Cyreprosut P 05.02.2024
ronei

101 Pemenune 3amaa 08.02.2024
ITone Toyeunoro 3apsana. Ilone paBHOMEPHO

102 PAA P P 09.02.2024

3apsiKeHHON chephl




[Tose paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 miapa. [Toye paBHOMEpPHO 3apsKCHHOMN 10.02.2024
OEeCKOHEYHOH TIOCKOCTH

104 [TpoBOTHUKH B BIIEKTPOCTATHIESCKOM IIOJIE. 12.02.2024
YcnoBue paBHOBECHS 3apsiI0B

105 JIM3IIeKTPUKY U TIOJTYTTPOBOIHUKH B 12.02.2024
ANEKTPOCTATHUECKOM TIOJIE
Konnencarop. D1neKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD TIOCKOTO 15.02.2024
KOHJICHCaTopa

107 [NapamnensHOE COSIMHEHUE KOHICHCATOPOB 16.02.2024

108 [TocnenoBarenbHOE COEAUHEHNE 17.02.2024
KOHJICHCATOPOB

109 DHeprus 3apsHKeHHOTO KOHASHCAaTopa 19.02.2024

110 Pemenune 3amau 19.02.2024

111 JIBIOKEHME 3apSHIKCHHOM YaCTHIIbI B 99 02,2024
OJTHOPOJIHOM BJICKTPUIESCKOM TOJIe

112 Pemenune 3amau 24.02.2024

113 0606'I'J_IGHI/IG " CI/ICTeMaTma'L'm;[ 3HAHUI MO 26.02.2024
TeMe "DIEKTPUIECKOE MMOJIe

114 ’I'<0HTpoana51 paboTa 1:0 TeMe 26.02.2024

DIEKTPUUYECKOE TTOJIE

Cuna Toka. [locTosiHHBIN TOK. Y ClOBUA

115 CyIIIECTBOBAHMSI IIOCTOSTHHOTO 29.02.2024
3IEKTPUIECKOrO TOKA

116 Wcrounuku Toka. Hanpsoxenne un 9J1C 01.03.2024

117 3akon Oma ayis ydacTKa IeTH. 02.03.2024

SHCKTpI/I‘{eCKOC COIIPOTHUBJICHUC




3aBHCHMOCTD COIMPOTHUBJICHUS OJHOPOJHOTO

118 MIPOBOJIHUKA OT €T0 JAJUHBI U TJIOIATN 1 04.03.2024
TTOTIEPEYHOTO CCUCHHMSI

119 VY enapHOE COMPOTHUBIICHUE BEIICCTRA. 1 04.03.2024
Pemenue 3amau

120 ITocnenoBarenbpHOE, MapauIeIbHOE, 1 07.03.2024
CMEIIaHHOE COCTMHECHHE MMPOBOTHUKOB

121 Pacqev:T Pa3BETBIEHHBIX AIIEKTPUIECKUAX 1 09.03.2024
neneit. [Ipasuna Kupxroda

122 Penrenne 3agau 1 11.03.2024

123 Pabora sekTpudeckoro Toka. 3akoH 1 11.03.2024
Hxoyns —Jlenua

124 Pemenne 3amau 1 14.03.2024

125 MOIIHOCTB AIIEKTPUUECKOTO TOKa. TeruioBas 1 15.03.2024
MOIIIHOCTD, BBIJIENIeMasi Ha PE3UCTOPE

126 Pemenue 3amau 1 16.03.2024

197 O/1C u BHyTpeHHEE COITPOTUBIICHUE 1 18.03.2024
HCTOYHHKA TOKA

128 3akoH Oma ,Z[J'Iil TMTOJTHOM (3aMKHYTOH) 1 18.03.2024
JIEKTPUYCCKON IETH

129 Pemnrenne 3amau 1 21.03.2024

130 MOHOCTE UCTOYHKKA TOKA 1 22.03.2024

131 KopoTtkoe 3ambikanue 1 01.04.2024

132 KonnmeHcarop B 111y MOCTOSSHHOTO TOKA 1 01.04.2024

133 Pemenne 3anau 1 04.04.2024

134 Pemenne 3a,llai1 110 T'eMe IMocTosHHBIN 1 05.04.2024
JNEKTPUIECKHUI TOK

135 Pemnrenne 3agay mo teme "TlocTOSHHBIN 1 06.04.2024

3NEKTPUYECKUH TOK"




136

Pemenune 3amag mo teme "TlocTosTHHBIH
3NEKTPUYECKUI TOK"

08.04.2024

137

138

O0001IIeHNE ¥ CUCTEMATH3alUs 3HAHUH 110
teMe "I10CTOSHHBIHN 37IeKTPUIeCKHi TOK"

Konrtponbras padora mmo Teme "I1ocTosTHHBII
3JEKTPUIECKUM TOK"

08.04.2024

11.04.2024

139

140

141

142

143
144

145

146

DNeKTpUYecKas MPOBOJUMOCTh PA3IMYHBIX
BEILLECTB. DJIEKTPUUECCKUIN TOK B METAILJIaX.
CBepXIIPOBOIUMOCTh

DIIEKTPUYECKUN TOK B PACTBOpax U
pacimaBax 3J1eKTponuToB. 3akoHsl Dapaznes
IUTSL BIICKTPOJIN3a

DIIeKTpUYECKU TOK B razax. Ilnazma
DIIEKTpUYECKUN TOK B Bakyyme. Bakyymuble
pUOOPHI

OneKTpuYecKuil TOK B MOJTYIPOBOJAHUKAX
[omynpoBogHUKOBBIE IPHOOPHI

DuU3NYECKUM IPAKTUKYM [0 TEME
"N3MepeHre CHIIbl TOKA M HAIIPSDKEHUS B
LETH NOCTOSHHOT'O TOKA ITPH OMOLIH
AHAJIOTOBBIX M U(PPOBBIX N3MEPHUTENBHBIX
nprubopoB"” Wi "3HaKOMCTBO ¢ HU(PPOBOH
naboparopueii o ¢pusuke. [Ipumepsr
nu3MepeHus GU3NIECKUX BEINYUH MPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYMKOB"
®uznvecKkuil MpakTUKyM 1o Teme "M3yuenue
HEPABHOMEPHOTO JIBUKEHHS C IIEITBI0
oTpeieJICHIs] MTHOBEHHOH CKOPOCTH"

12.04.2024

13.04.2024

15.04.2024

15.04.2024

18.04.2024
19.04.2024

20.04.2024

22.04.2024

147

DU3NYECKUI TPAKTUKYM TI0 TEME
"N3MepeHne yCcKOpeHUs IpH
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM

22.04.2024




148

149

150

JIBUKCHHH T10 HAKJIOHHOM IJIOCKOCTH" WITH
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBIDKEHUH"

DU3NYECKUM IPAKTUKYM [0 TEME
"N3mepeHne yCKOpeHHs CBOOOTHOTO
nagenns” win "Vzydenue NBIKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

du3nyueckuil mpakTukym no reme "M3yueHue
JIBUKEHHMSI TeJa M0 OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJIFO CKOPOCThIO" UITN
"UccnenoBanue 3aBUCUMOCTH MIEPUOIa
oOpalieHus] KOHHYECKOI0 MasgTHHKA OT €T
napameTpoB"

DuU3HYECKUM TPAKTUKYM [0 TEME
"U3mepeHre paBHOACHCTBYIOIIEH CHIIBI TPU
JBIDKEHHH OpYyCKa 10 HaKJIOHHOM
rtockoctr" winu "[IpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHHU JBUKEHUS OpycKa
110 HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE
paccTosTHUE OT €ro MacChl"

25.04.2024

26.04.2024

27.04.2024

151

DU3HYECKUN IPAKTUKYM 110 TEME
"ccnemoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aedopmaryu”
win "U3yueHue NBI>KEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepes3
nérxkuii 0710K"

29.04.2024

152

®u3N4eCcKUi MPAKTUKYM TI0 TEME
"U3mepenue k03 UMeHTa TpeHHs Mo
BEITMIMHE YTIIOBOTO KO3 (DUIMEeHTA
3asucumoctu Frp(N)" nim "HUccnenoBanue
JBIDKEHHsI OpycKa II0 HAKJIOHHOW INIOCKOCTH

29.04.2024




153

C TIepEeMEHHBIM KO3 PUITCHTOM TPeHHUS"
i "M3yueHue ABIKECHUS Tpy3a Ha Bally C
TpeHueM"

DU3NYECKUM IPAKTUKYM [0 TEME
"HccnenoBanue yciaoBUNA paBHOBECHS
TBEPIOTO TeJla, MMEIOIIETO OCh BpareHus "
nnu "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" win "M3yyenue
YCTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIET0
IO OTOPHI"

02.05.2024

154

155

156

DU3HYECKUN PAKTUKYM I10 TEME
"N3mepenue uMiyibca Tejaa o TOPMO3HOMY
nyta" win "V3MepeHue Cuiibl TATH,
CKOPOCTH MOJIENIH 3JICKTPOMOOHIIS U
MOIIHOCTU cuiibl Tsru" win "CpaBHEHUE
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuisl" win "HccenoBanue COXpaHeHHs
MMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBUN"
i "VM3mepeHne KHHETHYECKOM SHEPTHH
TeJa 0 TOPMO3HOMY ITyTH"

®dusnueckuil npakTukym no reme "M3yuenue
M30TEepMHUYECKOro Tporiecca
(pexoMeHI0BaHO MCIIOIb30BaHKE TUPPOBOI
naboparopun)" nin "M3yueHne n30XopHOTro
nporecca” win "M3ydenue uzobapHOTro
npouecca” win "[IpoBepka ypaBHeHUs
cocTostHUs"

®u3N4eCcKUi MPAKTUKYM TI0 TEME
"U3mepenHwne yneinpbHON TeII0EMKOCTH' HITH
"HccnenoBanue npolecca OCThIBAHUSA
BemecTa" uinn "MccnenoBanue
aanabaTHOrO Tporiecca” win "M3yueHue

03.05.2024

04.05.2024

06.05.2024




157

B3aMMOCBSI3U PHEPTHH MEKMOJICKYISIPHOTO
B3aMMOJICHCTBUS U TEMITEPATYPhl KUIICHUS
JKUIKOCTER"

DU3NIECKU MPaKTUKYM 10 Teme "M3ydenne
3aKOHOMEPHOCTEN UCTIapeHNs KUAKOCTEH"
i "V3mepenne yaensHOU TeTTOTH
riaBiaeHus abaa" win "M3ydeHue cBONCTB
HaCBILIEHHBIX NapoB" win "M3mepenune
a0COJIIOTHOH BJIQ)KHOCTH BO3/4yXa M OLIEHKA
Macchl apoB B moMmerieHun". iamepenue
KO3 GUIIHEHTa TOBEPXHOCTHOTO HATSKCHHS

06.05.2024

158

159

DU3HYECKUM TPAKTUKYM [0 TEME
"HabmoieHme mpeBpanieHus JHepTun
3apsKEHHOr0 KOHJIEHCATopa B 3HEPTHUI0
u3NydyeHus ceeroguona’ wim "M3yuenue
MIPOTEKaHUs TOKa B IETH, COAepKaIIen
KoHaeHcatop" win "Pacnipenenenue
Pa3sHOCTH NOTEHUUAIOB (HANPSDKEHUS) IPU
MOCIIEA0BATEILHOM COETMHEHUH
KOHJIEHCATOPOB"

DuU3NYECKUM IPAKTUKYM [0 TEME
"UccnenoBanre CMEMIAHHOTO COSTUHEHUS
pesuctopoB" win "M3mepeHne yeasHOTo
COTPOTHBIICHHUSI TPOBOJHUKOB" HITU
"UccnenoBanne 3aBUCHMOCTH CHITBI TOKA OT
HATPSDKEHUS TS JIaMITbl HAKAITUBaHUS "

10.05.2024

11.05.2024

160

®u3N4EeCcKUi MPAKTUKYM TI0 TEME
"HaOmnroneHue >nexTponu3a" uiu
"N3mepenwe 3apsiaa 0IHOBAIEHTHOTO HOHA"
i "HMcciaenoBanye 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT

13.05.2024




temnepatypsl" win "CHsTHE BOJBT-
aMIIEPHOM XapaKTepUCTUKH Aroaa"

161

PesepBHeIit ypok. O000IICHHE 1
cUCTEMaTH3aIUsl 3HAHUH 10 TeMe
"Kunematuka"

13.05.2024

162

163

164

PeseprHeIit ypok. O000IICHHE U
cUCTEMaTH3aIusl 3HAHUH 10 TeMe
" Imaamuka"

PeseprHbIit ypok. O6o0meHne n
cucTemMaTu3anusa 3Hanuii mo teme "Cratuka
TBEepaoro tena'

PeseprHbIit ypok. O6obmeHne n
cucTeMaTH3aIuA 3HaHU 110 Teme ""3aKOHBI
COXpaHEHHUs B MexaHuke"

16.05.2024

17.05.2024

18.05.2024

165

PeseprHblii ypok. O000IIeHNE U
cucTeMaTu3anusa 3HaHuH 1Mo Teme "OCHOBEI
MOJICKYJIIPHOKWHETUICCKON Teopun"

20.05.2024

166

167

PeseprHblii ypok. O000IIeHNE U
cUCcTEeMaTH3alusl 3HaHUH 10 TeMe
"TepmonuHaMuka. TeraoBble MalTUHBL"

PesepeHslii ypok. O600mmenue n
CHCTEeMAaTH3alns 3HaHUH 10 TeMe
"ArperaTHble COCTOSTHHSI BELLIECTBA.
®dazoBbIe Iepex0 bl

20.05.2024

23.05.2024

168

169

PesepBHbIit ypok. O000IICHHE 1
cucremMaTrui3anusa 3HAHUH II0 TEME
"OnekTpuueckoe nosue"
PeseprHEIit ypok. O600mIeHHE 1

cucTeMaTH3alys 3HaHui [0 TeMe
"TlocTosTHHBIN >IEKTpUUYECKUI TOK"

24.05.2024

25.05.2024




170

OBLIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

PesepBHeIit ypok. O000IICHHE U
cucTeMaTu3anusa 3HaHui mo teme "Toku B
pasIUIHBIX cpemax”

170

27.05.2024




11 KJIACC

Ne i/

Tema ypoxka

BsanmoaelicTBre ITIOCTOSTHHBIX MAaTrHUTOB U
MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE MOJIE.
I'mmoresza Ammepa

KoauyecTBO yacos

Bcero

KonTpoabHbIe padoThI

Jara nuzyyenus

Bekrop MarauTHOM nHAYKUUU. [TpuHnmn
CyNEepIOo3ULMY MarHUTHBIX noJaei. JIunuu
MarHUTHOM MHAYKIHUU

10

11

12

MarsuTHOE 110JI€ IPOBOJIHUKA C TOKOM.
OmneIT Opcrena

Cuna Amriepa, e€ HalpaBIIieHUE W MOIYJTb
Pemenne 3amau

[IpumeneHue 3akoHa Amriepa.
OneKTponu3MepUTEIbHbBIE TPHOOPHI

Cuna Jlopenua, e€ HarpaBiIeHUE U MOTYJIb.
JIBrxeHue 3apsKEHHON YacTULIbI B
OJTHOPOJTHOM MarHMTHOM II0JIe

Perenue 3agay

Pabota cuier Jlopenna

Pemenue 3anau

MarHuTHOE 10JIe B BEILIECTBE.
deppoMarHeTHKH, apa- u TuaMarHeTHKU
OcHoOBHBbIE CBOHMCTBa (peppoMarHeTHKOB.
[Mpumenenue peppoMarHeTHKOB

13

Pemenne 3aga4 o reme "MarautHoe
moje"

14

Pemenue 3amau no teMe "Marautraoe
mosne"




SBnenue 3J'I6KTp0MaI‘HI/ITHOI>’I HUHAYKIUU.

15 [ToTok BeKTOpa MarHUTHOM WHAYKIIUU

16 OC unaykiuu

17 3aKOH ANEKTPOMArHUTHON UHIAYKIIUU
®dapanes

18 Buxpeoe anextpuyeckoe nosie. Toku
dyko

19 OJC MHIYKIUY B JBUKYIIAXCS
MTPOBOTHHAKAX

20 Pemenue 3amau

21 [TpaBuno Jlenma

29 WNuaykruBHOCTB. KaTylka MHIyKTUBHOCTH
B LIEIH ITOCTOSTHHOT'O TOKA

23 SBnenue camounaykuuu. /C
CaMOUHYKIIUU

24 OHeprus MarHUTHOT'O TIOJISl KATYIIKH C
TOKOM. DIIEKTPOMArHUTHOE TI0JIe

25 Pemenue 3amay

26 O00011IeHIE U CUCTEMATH3aLIMS 3HAHUH 110
Teme "DneKkTpoaruHaMuKa"

97 KonTposnbHas paborta o teme
"DnexTpoguHamMuKa"

08 Kone6arenbnas cucrema. CBOOOIHEBIE
koseOanus. ["apMoHnueckue KonebaHus

29 KunemaTudeckoe v JUHAMHYECKOE
OINUCAHKE KOJIEOATENBHBIX ABUKECHHI
DHepreTudeckoe onucanne. BeiBoj

30 TUHAMAYECKOTO OIMCAHMS TaPMOHUYECKUX

KoJIeOaHUH U3 UX SHECPIreTUYCCKOro N
KHMHCMATHUYCCKOT'O OIIMCaHUA




31

Awmruintyaa u ¢asa konedaHmii

[epuon u yacrora konebanwmii. [lepuon
MaJIbIX CBOOOIHBIX KOJeOaHui

32 MaTEeMaTHYECKOro MasTHuKa. [lepuos
CBOOOJIHBIX KOJICOAHH TIPY>KMHHOTO
MasiTHUKa

33 3aryxaromue kojiebanus. BeiHyXIeHHBIE
koseOanus. Pesonanc

34 ABTOKOIEOAHUS

35 Pemenwne 3amaua
Ypok-koHbpepeHius "MexaHndecKue

36 KOJIeOaHUsl B My3bIKaIbHBIX
HUHCTpYMEHTax"

37 O06001eHne 1 cCUCTeMaTH3aIus 3HAHHH 110
TeMe "MexaHndyeckue KoneoaHus"

38 ONeKTPOMArHUTHEIE KOJICOaHUsI.
KonebarenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY b

39 3apsifa KOHACHCATOpA C aMIUTUTY IO CHJIBI
TOKa B KOJIeOATeIbHOM KOHTYpE

40 3akoH COXpaHCHUS SHEPTHUU B UICATIBHOM
K0J1e0aTeIIEHOM KOHTYpE
3aryxaromniue 3JIeKTpOMarHUTHbIE

41 konebanus. BoiHyXeHHBIC
OJICKTPOMArdHuTHLIC KOHCGaHHH

42 ITepemenHsIil TOk. Pe3uctop u
KOHJICHCATOP B IIETH NIEPEMEHHOT0 TOKA

43 Karyimka nHAYKTUBHOCTH B TIeTIH

NEpEMCHHOI'O TOKa




3axoH OMa 711 2JEKTPUYECKON LIeTH

44 MEPEMEHHOTO TOKa
MOoIHOCTE NEPEMEHHOIO TOKA.

45 AMIUTHTYTHOE 1 ACWCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA M HAIPSDKEHUS

46 Pe3onaHc B anekTpuyeckoil nenu

47 Pemenue 3anau
WneanbHbiid TpanchopMaTop.

48 [IponsBoacTBoO, mepeaaya u moTpedIeHIE
3IEKTPUYECKOW SHEPTUn
DKOJIOTHYECKUE PUCKU IPU IIPOU3BOJCTBE

49 anexktpo3nepruu. Kynsrypa
HCIIOJIBb30BaHMS AIIEKTPOIHEPTHU B
IOBCEIHEBHOM KU3HU

50 Pemrenue 3anau

o1 Pewenne 3anau

59 O060011eHne U cucTeMaTH3alys 3HaHUH 110
TeMe "DIIeKTPOMarHuTHbIe KoyieOaHus"

53 MexaHnudeckue BOJIHBI. XapaKTEPUCTUKH
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTEepUCTHKH 3ByKa

56 WndpasByk u ynbrpassyk. LllymoBoe
3arpsiI3HEHUE OKPY KaroIIeN Cpebl

57 Pewenue 3amau

58 DJeKTpoMarHuTHbIEe BOJHEIL. M3nydeHue
AJIEKTPOMATrHUTHBIX BOJIH

59 OHeprus 3eKTPOMarHUTHBIX BOJIH.

CBolicTBa OJICKTPOMArHuTHBIX BOJIH




60

61

62

63

[Ikana 37eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 3NeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHIHATIEI paAXOCBS3U U TEIEBUICHUS.
Pagunonokanus. DneKTpoMaraHuTHOE
3arpsisHEHNE OKPY>KaoIIeH cpeIbl
KontponbsHas pabora o teme "Korebanus
Y BOJIHBI"

CgeT. 3aKOH IPSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeTa

64

65

66

Perenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
IPSMOJIMHEHHOTO PacCIPOCTPAHEHNUS CBETA

OTtpaxenue cBera. [1n0ckoe 3epkaio.
Codepuueckoe 3epkano

[Ipenomiienue cBera. AOCOMIOTHBINA U
OTHOCHTEJIbHBIN TIOKa3aTelb MPEIOMIICHUS.
[TostHOE BHYTpEHHEE OTpaXKECHHUE.
IIpenenbHbIi yroJl OJIHOIO BHYTPEHHETO
OTpa)KEHUs

67

68

Pemenue 3anay Ha NpUMEHEHHUE 3aKOHOB
OTpaXKeHHUs ¥ MIPEJIOMIICHHS CBETA

Xon mydeit B mpusme. Jlucniepcust cBeTa.
Cnoxublii coctaB Oesioro ceeta. L{set

69

70

71

JInH3bl. DOKYCHOE pacCTOSIHUE U
OTITUYECKAs CHJIA JIMH3BI

[TocTpoenne n300paskeHHi B IMH3aX U UX
cuUcTeMax. Y BeJIMYEHUE JINH3bI

Pemienue 3a1au Ha mocTpoeHue

M300paKeHNH, TIOTYIaeMBbIX C IIOMOIIBIO
JIUH3




72

I';ma3 kak onTuueckas cucteMa

Pemenue 3agay. Hpenem,l IMPUMCHUMOCTHU

73 TeOMETPUUYECKON ONTUKU

74 CKOpOCTb CBETA M METO/BI €€ H3MEPECHUS

75 Hucnepcus ceeta

76 WuTepdepenius cBera

77 KorepenTHble HCTOUHUKH. Y CITOBHS
HaOIIO/ICHUS] MAKCHMYMOB Y MUHIMYMOB

78 Pemenwne 3amaua

79 [Ipumenenne naTEpHEPEHITIN

80 Judpakums cBera

81 Hudpakunonnas pemérka. Y cioBue
HaAOJIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3amay

83 [Toniepe4HOCTH CBETOBBIX BOJIH.
ITonspuzanus ceeta

84 Pemenwne 3agau

85 CBeToBBIE SIBJICHUS B IPUPOIE

86 O60011eHre U cucTeMaTU3alMs 3HAaHUH 110
teme "OnTuka"

87 Kontponbnas padota no teme «Ontuka»
I'paHuIIBl TPUMEHUMOCTH KIIACCUYECKOM

88 MeXaHUKH. 3aKOHBI 3JIEKTPOAMHAMUKH U
MPUHIMIT OTHOCUTEIHHOCTH

89 ITocTynaTel criennagbHON TEOPUH
OTHOCUTEIILHOCTH
[IpocTpaHcTBEHHO-BpEMEHHON HHTEPBAIL.

90 [IpeobpazoBanus Jlopeniia. Ycinosue

IIPUYINHHOCTH. OTHOCHTEIIBHOCTh




OOJHOBPEMCHHOCTHU. 33M6I[H6HI/IC BpPEMCHU U
COKpalICHUEC AJIMHbI

9Hepr Y U UMITYJIBC peJ'IHTHBHCTCKOfI

91 1
YaCTUIIBI

92 CBsI3b Macchl ¢ 3HEPTHel 1 UMITYJILCOM 1
PEISATUBUCTCKON YaCTUIIBI. DHEPTUs TIOKOS

93 PaBHOBecHOE TeIUIOBOE H3ITyYeHNE 1

94 3akoH cMmelienus Buna 1

95 l'umote3a M. [1nanka o kBaHTax. DOTOHBI 1

96 DHeprus U UMIyibe GOTOHA 1

97 dotoaddexrt. OnpiTe A. I'. CTonerona. 1
3akoHbl poTorPdeKTa

98 Ypaeuenue DiiHireiina st Gotosddekra. 1
"Kpacnas rpanuna” hotosddekra

99 Hasnenue ceeta. OnpiTel [1. H. JIeOenena

100 BoJIHOBEIE CBOMCTBA YaCTHI]
Bonnsl ne bpoitna. J[nvHa BoHEI 1€

101 Bpoiins u pazmepbl 00J1aCTH JIOKATN3aIIuU 1
JIBIDKYIICHCS YACTHIBI

102 KopmyckynspHO-BOTHOBOH Ayaln3m 1

103 Judpakius 3JIeKTPOHOB Ha KpUCTAILIAX 1
Crietinrka u3MepeHU B MUKPOMUDE.

104 CooTHOLIEHUST HEONPEAEIEHHOCTEM 1
I'eitzenbepra

105 Pemenue rpaduyeckux 3aaau

106 Pernenue pacu€THbIX 3a1a4
KontponbsHas pabota o temam: "OCHOBBI

107 CTO", "KopnyckynsspHO-BOJIHOBOH 1

nyanusm"




108

109

110

OnBITHI 10 UCCIIETOBAHUIO CTPOEHUS
atoMa. [ImanetapHas Mozens aToma
Pezepdopna

IToctynatel bopa

Buner criektpoB. CriekTp ypoBHEH SHEPTHI
aToMa BOJIOpoJia

111

CnoHTaHHoe U BBIHYXJICHHOC U3JIYUCHHUC
CBCTa

112

Jlazep

113

Hyxmonnas moznens siapa ['eitzendepra-
WBanenko. 3apsa U MaccoBOE YUCTIO sIpa.
W3oTtonkl. PagnoakTHBHOCTH

114

3aKoH paZnoaKTHUBHOTO pacnaaa. CBoicTBa
HMOHU3UPYIOILET0 U3y4deHus. Bnusaue
PaAOAKTUBHOCTH HA )XMUBbBIC OPraHU3MBbI.
Ho3umerpus

115

OHeprus CBA3M HYKJIOHOB B sijipe. SlnepHbie
cubl. JledexT macco spa. SnepHbie
peakmun. SAxepusie peaktopsl. [Ipo6ieMsl
YIPaBJISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
OKOJIOTMYECKHE aCTIEKThl Pa3BUTHUS
SIIEPHOM 3HEPreTUKU

116

MeToapl peruCTpaIyii U UCCIICTOBAHMS
31eMeHTapHbIX yacTull. DyHaaMeHTalbHbIe
B3auMoJieiicTBUA. baproHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtanmapTHOM
mozenu. KBapk-rirooHHast MoJeiIb
aJIpOHOB

117

®dwuswnka 3a penenamu CtangapTHOH
mozenu. TémHas MmaTepus u TEMHas




sHeprus. EauHCTBO u3nueckor KapTHHBI
MHupa

118

119

120

121

122

123

OTarnbl pa3BUTHS ACTPOHOMHH. 3HAUCHHE
aCTPOHOMHUU

[IprMeHUMOCTE 3aKOHOB (DU3HKH IS
OOBSICHCHHS TPUPOJIbI KOCMUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHYECKIX
HUCCIICI0BaHUN

CoBpeMeHHBIE ONTHYECKHUE TEJIECKOIIHI,
paaroTeNnecKomsl, BHeaTMochepHast
aCTPOHOMHUSI

Bun 38é3nH0TO Heba. Co3Be3nus, sipKue
3B63ILI>I, IIAHCTBI, UX BUAWMMOC JBHKXCHUC

Conneunas cucrema. Connue. ConHeuHas
akTHUBHOCTD. MicTounuk sHeprun CoJHIa U
3BE3D

3BE3/1b1, NX OCHOBHBIE XapPAKTEPUCTHKH.
Juarpamma "crieKTpajibHBIN KIacc —
CBETUMOCTBE"

124

3B63)_ILI rJIaBHOM OCICA0BATCIIbBHOCTHU

125

126

127

Buytpennee crpoenue 38E37.
CoBpeMeHHBIE MTPEJICTABJIEHUS O
MIPOMCXOXKIEHUH 1 dBoJforui CoHIa 1
3BE37. DTallbl XU3HU 3BE3]

Mneunsiii [Tyte — Hama "anaktuka. Tumst
rajakTUK. YEpHBIE OBIPHI B sIpax ralakTUK
Bceenennas. Paciuupenue Beenennoil.
3akon Xab0ma. Teopus bonbmroro B3prIBa.
PennkroBoe nsnydenue

128

MacmrabHas cTpykTypa BeeneHHO.
MeraranakTuka




129 Hepeménnrbie npobiaemMbl acTpOHOMHUN

®u3HYeCKUil PAaKTUKYM I10 TEME
"HMccnemoBaHHe MAarHUTHOTO TTOJIST
IMOCTOSIHHBIX MAardHUTOB'" WU

130 "UccneaoBaHue CBOMCTB
dheppomarunetukoB" wim "MccienqoBanme
JICHCTBHSI MOCTOSTHHOT'O MarHUTa Ha PaMKy
¢ TOKOM"

DuU3HYECKUN TPAKTUKYM 110 TEME

"U3mepenue cuinbl Amrepa" mim

131 "N3y4eHne 3aBUCUMOCTH CHJIBI AMIiepa oT
cwibl Toka" uinu "OnpeneneHue MarHuTHOM
HWHAYKIUYA Ha OCHOBE W3MEPEHHSI CHIIBI

Awmrmepa"

DU3HYECKUN PAKTUKYM 110 TEME
"UccienoBanue IBICHUSA

132 AJIEKTPOMArHUTHOW MHYKIUU" U
"Ornpenenenre NHIYKIIUH BUXPEBOTO
MAarHuTHOro nojus"

Ou3nYeCKU MPAKTUKYM [0 TEME
133 "UccnenoBanue sIBICHUS CAMOWHTYKITUN"
nnu "COopKa MOJIENH 3JIEKTPOMarHuTHOTO

re”HepaTopa”

®u3nvecKuil MPakKTUKYM IO TEME
134 "M3mepenue nmepruoaa CBOOOTHBIX
KoJIeOaHUI HUTSIHOTO U TIPYXKHUHHOTO

MAasITHUKOB"

DU3HYECKUN IPAKTUKYM I10 TEME
135 "[IpeobpazoBanue SHEPTUH B IPYKUHHOM
MasTHUKE"




136

137

®u3HYECKUl PAaKTUKYM II0 TEME
"HccnenoBanne NepeMeHHOr0 ToKa uepes
[10CJIEI0BATENIbHO COSANHEHHBIE
KOHJIEHCATOp, KaTYIIKy U pe3ucTop" Uiu
"UccnenoBanue pabOTh HICTOYHHUKOB CBETA
B LIENIM TIEPEMEHHOTO TOKA"

®u3HYECKUl PAaKTUKYM II0 TEME
"N3y4eHne napaMeTpoB 3ByKOBON BOJHBI"

138

Du3HYECKUN PAKTUKYM I10 TEME
"M3mepenue nokazaTens NpeaoMIIeHUs
crekna" iy "lIlomyueHne n300pakeHus B
CHUCTEME U3 IJIOCKOTO 3€pKayia U JIUH3bI"

139

Ou3HYECKU MPAKTUKYM [0 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTOsSHUS OT BEIIECTBa (Ha puMepe
XKuAKuX uH3)" unn "H3mepenue
(hOKYCHOTO paccTOSIHUSI pacCEUBAIOIINX
uH3"

140

DU3HYECKHN PAKTUKYM 110 TEME
"Habmonenue mudpakmm,
WHTEepPEPEHIINU U TOJSIpU3aINY cBeTa"

141

142

DU3HYECKUN IPAKTUKYM I10 TEME
"Onpenenenre UMILyIbca U S3HEPTUN
PENATUBUCTCKUX YacTHLl (110 oTorpadusm
TPEKOB 3aPSHKCHHBIX YacTHUI] B MATHUTHOM
nose)"

®u3nvecKuil MPakKTUKYM IO TEME
"U3mepenne nmocrosiHHOM [Imanka Ha
ocHOBe uccrnenoBanus pororddexra’ mim
"HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA
gepe3 CBETOUO OT HanpsoKeHUS"




143

®u3HYECKUl PAaKTUKYM II0 TEME
"HccnenoBanne CeKTpa pa3pekeHHOTo
aTOMapHOTO BOJOPOJIa U H3MEPEHHE
noctosiHHON Punbepra"

144

145

146

®u3HYECKUl PAaKTUKYM II0 TEME
"UccnenoBadue pagnoakTUBHOTO GoHA C
HCIIONIb30BAaHUEM J03UMETpa WU
"N3yueHue noromeHus 0eTa-4yacTHIl
amroMuHuEeM"

@u3HYECKU MPAKTUKYM [0 TEME
"Habnronenust 3B€31HOTO HEOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHNEM KOMIIBIOTEPHBIX
HNPUWIOKEHUH ISl OIPEJEIICHUS
MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO AaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nosymapus U sipkue 3BE3/b1"
nin "Habmronenus B Teneckon JIyHEI,
IJIAHET, TYMAHHOCTEW U 3BE3HBIX
CKOIUIeHUI"

O060011eHne 1 cucTeMaTu3ays 3HaHHH.
Ponb ¢u3mku 1 acTpoHOMUH B
IKOHOMHMYECKOM, TEXHOJIOTHIECKOM,
COLMANILHON M 3THYECKO cepax
JeSITeTbHOCTH YeJIOBEKa

147

148

O060011eHre U cCcTEMaTU3AIHS 3HAHWH.
Posne 1 MecTO (hH3MKK M ACTPOHOMUU B
COBPEMEHHON Hay4YHOH KapTHHE MHpa

O06001IeHNe U CUCTeMAaTH3aIUs 3HAHUM.
Ponw ¢usmueckoii Teopuu B
(hOopMHUPOBAHUY MIPEACTABICHHIA O
(hM3uIecKoi KapTHHE MUPa, MECTO




(hM3UYECKOI KapTHHBI MUPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MpEeJICTaBJICHUHN O MPUpPOe

O00011IeHIE U CHCTEMATU3ALMS 3HAHUN 110

149 teMe "Kunemarnka"

150 O0600111IeHIE ¥ CHCTeMATH3allis 3HAHUH 110
teme "KunemaTtuka"

151 O00011IeHIE U CUCTEMAaTH3aLMS 3HAHUI 110
Teme "InHammka"

152 O00011IeHIE U CUCTEMATH3aLMS 3HAHWI 110
teme "Cratuka TBeporo Tena

153 O060011IeHHE ¥ CHCTeMATH3all|s 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUs B MEXaHUKE"
O00011IeHIE U CUCTEMATH3aLKS 3HAHU 110

154 TeMe "OCHOBBI MOJICKYJISIPHO-
KHHETHYeCcKoi Teopun”
O060011IeHIE ¥ CHCTEMATH3AI[|s 3HAHUH 110

155 teme "Tepmonanaamuka. TeroBble
MalIuHbL"
O060011IeHIE ¥ CHCTEMATH3AI[|s 3HAHUH 110

156 TeMe "ArperaTtHble COCTOSHHSI BEIIECTBA.
®da3oBble nepexobl"

157 O0600IIIeHHE ¥ CHCTEMATH3aIl|s 3HAHUH 110
Teme "DaeKTpuieckoe mose"

158 O060011IeHrE ¥ CHCTEMATH3ALMS 3HAHUH 110
TeMe "IlocTOsSHHBIN dNIeKTpruUecKuil TOK"

159 O0600IIIeHHE ¥ CHCTEMATH3aIl|s 3HAHUH 110
Teme "TOKM B pa3iuyuHBIX cpeaax’”

160 O060011IeHIE ¥ CHCTEMATH3aIlis 3HAHUH 110

TeMme "MaruutHOoe none"




161

162

163

PesepBHbiii ypok. O000IICHNE U
CHCTEMAaTH3alHs 3HAHUH 110 TEME
"DneKTpoMarHuTHas HHITYKITHS"

PesepBHsrii ypok. O0o0mmenne u
cHCTEMAaTU3alHs 3HAaHUH 110 TEME
"MexaHndeckne Koneoanus"

PesepBHsrii ypok. O0o0menne u

crCcTeMaTH3aIHsI 3HAHHI TI0 TeMe
"DIeKTPOMarHuTHbIC KoJieOaHus"

164

PesepBHblii ypok. O000IICHNE U
crcTeMaTu3alysl 3HAHUH 10 TeMe
"MexaHHU4ecKHe U AJIEKTPOMarHUTHbIE
BOJHBI"

165

PesepBHbiii ypok. O000IICHNHE U
cUCTEeMaTH3aIHsI 3HAHHI TI0 TeMe
"Omnrtuka"

166

167

168

PesepBHbiii ypok. O000IICHHE U
cucTeMaTu3anus 3HaHuH 110 TeMe "OCHOBEI
CcTO"

Pezepsuslii ypok. O0o01meHe u
CHUCTEeMaTH3alus 3HAHUH 110 TeMe
"KopnyckynspHo-BoJHOBOH ayann3m”
PesepBHbrii ypok. O000IICHNE U
cucTeMaTu3anusa 3HaHui 1o teme "dusuka
aToMa"

169

PesepBHblii ypok. O000IICHHE U
CHCTeMaTH3allusA 3HaHHH 1o TeMe "Pusnka
ATOMHOTO SIJIpa M 3JIEMEHTAPHBIX YaCTHUIT"

170

PesepBHbiii ypok. O000IICHHE U
CHCTEMATU3aIMs] 3HAHHI 110 TeMe
"JneMeHTH acTpopU3UKU"




OBLIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 170



YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» Om3uka. Mexanmnka, 10 kmace/ Msikumes 1'.51., CansikoB A.3., O01ecTBo ¢ OrpaHHYeHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AximonepHoe obriectBo «M3narensctBo «IIpocBenieHue)

» ®Ousuka. Monekynsapraas pusuka. Tepmoanaamuka, 10 kimace/ Mskumes I'.51., CunsikoB A.3.,
OO0MmIeCTBO ¢ OTPAaHMYCHHOHN OTBETCTBEHHOCTHIO «IPODA»; AKITMOHEPHOE OOIIECTBO
«M3narenbctBo «IIpocsenieHne

» ®dusuka. OnTuka. KBanrosas ¢usmka, 11 xmacc/ Mskumes I'.5., CunsikoB A.3., O6mecTBo ¢
OTPaHUYCHHOMN OTBETCTBEHHOCTHIO «/[IPODA»; AkioHepHOoe 001IecTBO «31aTeIbeTBO
«IIpocBenieHue»

» ®usuka. dnektpoaunamuka, 10-11 knaccesl/ Msikuies I'.51., CunsikoB A.3., O01mecTBo ¢
OTPaHUYCHHOHN OTBETCTBEHHOCTHIO «/[I[PODA»; AkioHepHOe 001IecTBO «31aTeIbeTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPHAJIBI IJI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET



