MHUHUCTEPCTBO NPOCBEILIEHUSI POCCUIICKON ®EJEPALIUHA
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PaccmoTpena Ha 3acenanuu 1a00paTopum
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[IpunsiTa Ha 3aceJaHNU TIEAATOTMYECKOTO COBETA
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PABOYASA ITPOI'PAMMA
ydyeOHoro npeamera «@usuka. Yriry01éHHbIH YPOBEHb»
st ooyqaromuxcst 10 — 11 xmaccos

KonuyectBo vacos: 170
Cpox peanu3ainuu nmporpammsl: 1 rof

CocraButens nporpammsl: Cadponona JIJI.

MXEBCK

2024-2025 yueOHbIii ro1



INOACHUTEJIBHASA 3AIINCKA

[TporpamMa no ¢u3KMKe Ha YpOBHE CpEeIHEro ooOIiero odOpazoBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOoBaHMII K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON MPOTrpaMMbl,
npeacraBieHHbix B ®I'OC COO, a takxe ¢ yu€roM ¢eaepanbHOil paboyeil mporpaMmMbl BOCIIUTaHUS U
Konnenuun mnpenonaBanus ydeOHOro mnpenmera «®usnka» B 00pa30BaTENbHBIX OpraHU3aIMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHBIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

[Iporpamma mno ¢usuke omnpeaenseT o0s3aTeNbHOE NMPEAMETHOE COAEpKaHUE, YCTaHABJIUBAET
PEKOMEHIYeMYI0 MOCHIE0BATEIbHOCTh HM3YyYEHUSI TeM M pa3fesioB y4eOHOro mpeaMera c ydEToM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKN y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH
obyuaromuxcs. [Iporpamma no ¢usuke maéT mpeAcTaBiIeHUE O IENAX, COACPKaHUM, OOIIeH cTpaTeruu
oOyueHusi, BOCIIUTAHUS U DPa3BUTHS OOYyYaIOIIUXCS cpeAcTBamMH yuyeOHoro mnpenmera «Dusmka» Ha
yray0iaEHHOM YpOBHE.

W3yuenne kypca GU3MKKA YIIyOJNE€HHOTO YpPOBHS  TO3BOJSIET — peaM30oBaTh  3a/1aud
npoeCCHOHATBPHON OpHEHTAIlMK, HANpaBIEeHO Ha CO3JaHWE YCIOBUU ISl TPOSBICHUS CBOUX
MHTEJJIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)XAbIM OOYy4aroUIMMCs, KOTOpble HEOOXOIUMBI JJIs
MIPOJIOIKEHHSI 00pa30BaHMsl B OpraHU3alusax npodecCHOHaILHOTO0 00pa30BaHUs MO Pa3TUYHBIM (HU3UKO-
TEXHUYECKUM U UH)KEHEPHBIM CHEIIUAIbHOCTSIM.

B mporpamme 1o ¢u3uKe ONpenenstoTces: INIaHUPyeMble Pe3yabTaThl OCBOCHUS Kypca (PH3UKU
HAa YpOBHE cpemHero oOmiero oOpa3oBaHUsS: IJWYHOCTHBIC, MeETalpeAMETHbIe, MpeaMeTHbIe (Ha
yriayOonéHHoM ypoBHe). HayuHo-meTomonoruueckoil OCHOBOM i pa3pabOTKu  TpeOoBaHM K
JMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM Pe3yJbTaTaM 00yJaroInuXcsi, OCBOMBIIUX IIPOrPaMMY T10
¢u3nke Ha ypOBHE CpeaHEero oOmero oOpa3oBaHHS Ha YIIyOJIEHHOM YpOBHE, SIBISIETCS CHUCTEMHO-
NEATEIBHOCTHBIN MOIXO/,.

[Tporpamma o (pu3mKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yNbTaThl OCBOCHMS Kypca (PU3MKH Ha yriIyOJIEHHOM YPOBHE, B TOM YHCIIE
MIpeIMETHBIE PE3YIbTAThI IO rojilaM 00yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uka mo rogaM o0ydeHus.

[TporpamMma 1o (u3vKe UMEET IPUMEPHBINA XapaKTep U MOXKET ObITh HCIOIb30BaHA YUUTEISIMU
(U3UKH JJIS1 COCTABIICHUSI CBOMX PA00UYUX MPOTPaMM.

[IporpamMma mo u3uMKe HE CKOBBIBAET TBOPYECKYIO MHUIIMATUBY YUUTENEH U MPEIOCTABIISET
BO3MOKHOCTH JJISl peaju3allMyd pa3jIMYHBbIX METOJMWYECKHUX MOJIXOA0B K MpernofaBaHuI0 (PU3MKK Ha
yriIyOJaEHHOM ypOBHE IPH YCIOBUU COXpAaHEHMsI 0053aTeIbHOM YacTu CoAep KaHus Kypca.

®dusnka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOIBI, BHICTYMAas B Ka4eCTBE y4eOHOTO
IpelMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHMM 00 OKpYXKarolleM MHpeE.
[konbHBIA Kypc (U3MKM — CHUCTEMOOOpa3yloluil A €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABJICHHUN, U3y4aeMbIX XUMHUeEH, OHoIoruei,
¢busmveckoit reorpadueit u actponomueit. Mcronb3oBanue u akTUBHOE MPUMEHEHHE (PU3UUECKUX 3HAHUI
ONpeleNIUIIO XapakTep M OypHOE pa3BUTHE pPa3HOOOPa3HBIX TEXHOJOTUH B cdepe BSHEpPreTUuKH,
TPaHCIOPTa, OCBOEHMsI KOCMOCA, MOJy4YE€HUsI HOBBIX MaTE€pHalIOB C 3aJlaHHBIMM CBoWcTBaMu. M3yueHue
¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOM KapTHHBI MHpa
oOyuatoierocs, B popMuUpoBaHUE YMEHHUI MPUMEHSATh Hay4YHbII METO/| MO3HAHUS NP BHIMOJIHEHUH UMH
Y4eOHBIX MCCIICTOBAHUMN.

B ocHOBy kypca pu3MKu Ha ypoBHE CpeaHEero oOIero oOpa3oBaHUsS TOJIOXKEH DS HICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEU KypC SIBJISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
CONIEP’KUT MaTepuall U3 BCeX pa3fesioB (U3MKHM, BKIIOYAET KaK BOMNPOCHl KJIACCHMYECKOH, Tak U
COBPEMEHHOM (PU3HKH.



Hoea zenepanuzayuu. B COOTBETCTBUM C HEel Marepuan Kypca (U3MKA OOBETUHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (OpMUpOBAaHHE MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuszanus INpeanosaraeT HCIOJIb30BAHUE T'yMaHUTapHOIO
noTeHIHana (U3NIECKOi HAyKHU, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMH.

Hoea npuxnaouoii nanpaenennocmu. Kypc ¢uszuku yriyOa€HHOro ypoBHs Ipearojaraet
3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TE€XHOJOTMYECKUX MPHIOKEHUH M3YYEHHBIX TEOpUH U
3akoHOB. [Ipu 3TOM paccmarpuBarOTCs Ha ypOBHE OOIIMX MPEACTABICHUNA M COBPEMEHHbIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTUHU.

Hoea 3Konozuzayuu peanu3yercss IMOCPEICTBOM BBEIEHHUS DIIEMEHTOB  COJEpKaHMs,
MOCBALIEHHBIX HKOJOIMUYECKUM IIpobjieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbl C PA3BUTHUEM TEXHUKU U
TEXHOJIOTUH, a TaKke OOCYXAECHUS NpoOJIeM panMoOHAIBLHOTO HPUPOAONOIH30BAHUS M IKOJIOTMYECKOH
0€30MacHOCTH.

OcBoeHue coaep)kaHusi MporpaMMmbl MO (pU3MKe JOJKHO ObITh HMOCTPOCHO Ha MPUHIMIIAX
CHCTEMHO-/IEATEIIbBHOCTHOrO noaxoaa. /Jlng ¢usukn peannzanus 5TUX NPUHIMIIOB Oaszupyercs Ha
HCIOJIb30BAHUU CAMOCTOSITENILHOIO SKCIEPUMEHTA KaK MOCTOSHHO JAEHUCTBYIOLIEro (akropa yueOHOro
npouecca. [ns yrinyOonéHHOro ypoBHsS — 3TO CUCTEMA CaMOCTOSITEIbHOIO YUEHUYECKOTO SKCIIEPUMEHTA,
BKJTIOYAOIIETO (PPOHTAIBHBIC YUYEHHYECKHE OIBITHI MPH HW3YYEHHUH HOBOTO MaTepuala, J1abopaTopHbIE
paboTbl M paboThl mNpakThKyma. [Ipy 3TOM BO3MOXHBI J1Ba croco0a peanu3auuu (HPU3NYECKOro
IpakTHKyMa. B mepBoM ciydae mpakTUKyMm IpoBojutcs Jin6o B koHue 10 m 11 xmaccos, nubo mocie
MIEPBOTO M BTOPOTO TOJYTOJWH B KaKJOM M3 ITHX KiaccoB. BTopo#l cmoco® — 3To mHTErpamust padot
[IpaKTUKyMa B CUCTEMY J1a0OpaTOpPHBIX pabOT, KOTOpbIE MPOBOAATCA B IPOLECCE M3YUYEHMs pas3felia
(remsl). Ilpu sToM mox paboTamu NMpakTHKyMa IMOHMMAETCSI CAMOCTOSITENIbHOE HCCIIE0OBaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIMH.

B mporpamme mo ¢u3MKe cHcTEMa YYEHHYECKOTO SKCIIEPHMEHTa, JabopaTOpHBIX paboT u
MPaKTUKyMa TpPEACTaBICHAa EIUHBIM IepeyHeM. BBIOOp TeMaTUKW Uil ITHX BHUIOB YYEHHYECKHUX
INPAaKTUYECKUX paboT OCYLIECTBISAETCS YYaCTHMKaMHM OOpa3oBaTEIbHOrO Ipolecca HUCXOnsd U3
0CcOOEHHOCTEH MOYpOUHOTO IUIAHUPOBAHUS M OCHalleHus kabuHeTa ¢u3uku. [Ipu 3TOM obecneunBaeTcs
OBINIaJicHUe OOYYArOMIMMHUCS YMEHHUSMHU IMPOBOJIUTH MpPSMbIe U KOCBEHHBIE WU3MEPEHUS, MCCIIETOBAHHUS
3aBHCUMOCTEH (PU3MUYECKIX BEIWYHH U IIOCTAHOBKY OIBITOB 110 TIPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yaensercsl pelieHnIo pacy€THhIX W KadecTBEHHBIX 3a1ad. [Ipu stom s
pacu€THBIX 3a7ay MPHOPUTETOM SBIIAIOTCA 33/Ja4M C SIBHO 33JaHHOW M HESBHO 3aJJaHHOM (usnyeckoit
MO/IENTBI0, TIO3BOJISIONIAE TTPUMEHSTh W3YYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia
Kypca, TaK M WHTETpUpPYs TPUMEHEHHWE 3HAaHWH W3 pa3HBIX pa3ienoB. Js KadecTBEHHBIX 33134
MIPUOPUTETOM SIBIISIIOTCA 33/1aHUsl HAa OOBsICHEHUE/TpeicKa3aHue MPOTeKaHWs (U3UUYECKUX SBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyromue BbIOOpa GU3NUECKON MOJIENN AJIS CUTYAIlluH MPAKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusiMu GI'OC COO k maTepHaTbHO-TEXHUYECKOMY 00ECIIeUeHUI0
y4eOHOro mporecca Kypc (U3MKH YriayOIEHHOrO YpOBHS Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
JOJDKEH U3y4daTbCs B YCIOBHSX IpeIMETHOro kabuHera. B kaOuHere QU3MKU JOKHO OBITh
HeoOxonuMoe JaboparopHoe o0OpyJOBaHUE MJIs BBIIOJHEHHUS yKa3aHHBIX B IporpaMMe Mo (U3MKe
YUEHUYECKUX OINBITOB, J1a00OpaTOpHBIX pabOT U paboOT MpakTUKyMa, a TaKXKe JEeMOHCTPAallMOHHOE
o0opynoBaHue.

JlemoHCcTpanmoHHOe  0o0OpyZoBaHHEe (OPMHUPYETCS B  COOTBETCTBUH C  MPUHIUIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U OOECIEYMBAET ITOCTAHOBKY MEPEUUCICHHBIX B MpOorpaMme Io (Qpu3uke
KJIIOYEBBIX JEMOHCTpAlMi Ul MCCIENOBAaHUS H3y4aeMbIX SBICHUM M IPOLECCOB, SMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00opynoBaHME JJIsl YUEHHUECKUX MPAKTUYECKHX paboT (opmupyercs B BHIE
TEMaTUYECKMX KOMILJIEKTOB M 00ecHeunBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroIUXCH.



TemaTnueckue KOMIUIEKTHI JJa0OPaTOpPHOro 000pyIOBaHUS JOKHBI OBITH OCTPOCHBI HA KOMIUIEKCHOM
MCTOJIb30BAHUH aHAJOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dopMupoBaHHE HHTEpEeCa M CTPEMJICHHs OOYyYaloIIMXCS K HAayYHOMY HW3YYEHHUIO HPUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NIPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHHE UCCIEI0BATEIHCKOTO
OTHOIICHHUS K OKPYXAIOIIUM SIBJICHUSM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK Pe3yJibTaTa U3Yy4EeHUsI OCHOB CTPOEHUS MaTepUU
1 pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUEe YMEHUN OODBICHATH SBJICHUS C HCIOJIb30BaHUEM (HU3UUYECKUX 3HAHUN U
HAyYHBIX JI0KA3aTeNbCTB;

¢dopMHpoBaHUE TPEACTABICHUN O ponu (GU3MKKA Ui Pa3BUTUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oyayiieil npodeccruoHalbHON NesSTeIbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TIOJTOTOBKA K AaJIbHEHIIIEMY O0yYEHHUIO B ’TOM HalpaBlICHUH.

Joctuxenne 3TUX 1iesell obecreunBaeTcs pelieHneM CIeAyIoMX 3a1a4 B MPOoIecce N3yUCHHUS
Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHus:

npruoOpeTeHne CHCTEMBbl 3HaHUH 00 001X (PU3HYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUSX,
BKJIIOYAsE MEXAaHUKY, MOJEKYIAPHYIO (PHU3UKY, SJICKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U DIEMEHTHI
acTpoH3uKH;

dopMHpOBaHNE YMEHUH NPHUMEHSITh TEOPETUUECKHUE 3HAHUS Ui OOBSCHEHHS (PU3NUECKUX
SIBJICHHU B IPUPOAE U JIJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;

OCBOCHME CIOCOOOB pEIIeHHs pa3lMYHbIX 3aJjauy C SBHO 3a/JaHHON (U3MYECKOH MOojenblo,
3ajay, MOJPAa3yMEBAIOLINX CAMOCTOSATENIBHOE CO3AaHue (U3UUECKON MOJAETH, aJeKBAaTHOH YCIOBUSIM
3aJ]auu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHue (U3NYECKUX OCHOB ¥ TMPHUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPeny;

OBJIQJICHUE METOJaMHM CaMOCTOSTEIIbHOTO IUIAHUPOBAHUS W TPOBEACHHUS (PUBHYECKHX
HKCIIEPUMEHTOB, aHAJN3a W MHTEPIPETAlUH WHPOPMALIUH, ONPENEICHUSI TOCTOBEPHOCTH MOIyYCHHOTO
pe3yJbTarTa;

CO3/laHME YCIOBUH JJIsi Ppa3BUTUS YMEHHUH NPOEKTHO-HCCIEN0BATENbCKOM, TBOPYECKOM
NesTeNbHOCTH;

pa3BUTHE HHTEpeca K cepam npodecCHOHATBHOM NesITeTbHOCTH, CBI3aHHON C (PU3HKOM.

B cootBerctBum ¢ tpeboBanusamu ®I'OC COO yrinyOn€HHBIA YpOBEHb M3y4YeHUs Y4eOHOTO
npeamera «®Pu3uka» Ha YpoBHE cpeaHero ooOmiero oOpa3oBaHus BBIOMpaeTcs OOydYarOIIMMUCH,
TUTAHUPYIOIIMMU MPOJIOJDKEHUE 00pa30BaHUs MO CIEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha wu3ydenue Qusuku (yrayOon€HHBIH YpOBEHB) Ha ypOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 wacoB B Henento), B 11 kimacce — 170 gacoB (5 yacos B
HEJISIIO).

[Ipennaraemelii B mporpamMMe 1o (u3MKe nepeueHb Ja0OpaTOPHBIX U NMPAKTHUECKUX padboT
SBIISICTCS PEKOMEH/IOBAaHHBIM, YYUTENb JeNaeT BHIOOp MPOBEACHUS JIAOOPATOPHBIX pabOT M OIMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOEHHOCTEH 00yJaromuxcsl.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOIBI.

Ousuka — QyHrameHTadbHAs HayKa O mpupoje. Hayunslii METOJ] IO3HAHUS U METOJbI MCCIIEeIOBAHUS
(U3NIECKUX SIBICHUH.

DKCHepUMEHT U TeOpus B Ipolecce Mo3HaHus mpupoibl. Habmonenue u skcrepuMeHT B pU3UKe.

CnocoObl u3MepeHust (U3NYECKUX BEIUYUH (AaHAJIOTOBBIE M IHU(PPOBBIE HU3MEPHUTENbHbIE MPUOOPHI,
KOMIIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[Morpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue GpU3MUECKUX SIBICHUN U MpolieccoB (MaTepuaibHas TOUKa, aOCOIIOTHO TBEPIOE TEIIO,
ujeanbHas XKHUAKOCTb, WACaJIbHBIA a3, TOYEUHbIN 3apsin). ['unoresa. Ousnueckuil 3aKOH, TPAHUIBI €ro
npuMeHUMOCTH. Pu3nueckas Teopusl.

Posnp 1 mecto Qusuku B (OPMHPOBAHWU COBPEMEHHOW HAaydyHOW KapTHUHBI MHpa, B TPAKTHYECKOU
NeSITeIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamophsie padomut, NPAKMUKYM.

W3mepenue cuiabl TOKAa M HANpsDKEHHWS B LENU IMOCTOSIHHOIO TOKa IPU MOMOIIM aHAJIOTOBBIX M
UG POBBIX H3MEPHUTEIHHBIX TPUOOPOB.

3HaKOMCTBO C HUQPOBOil naboparopuei no ¢usuke. [Ipumepsr n3Mepenust GU3NIECKUX BEITUUUH MPH
MTOMOIIN KOMITBIOTEPHBIX TaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBukeHue. OTHOCUTEIFHOCTh MEXaHUUYECKOTO IBMKeHus. Cuctema oTcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepUanbHOM TOUKH, €0 IPOEKLUN Ha OCU CUCTEMBI KOOpAKHAT. TpaekTopus.

[Tepemenienne, ckopocTh (CpeaHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cll0)KeHHEe IEpEMEIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSMOJIMHEWHOE JIBH)KEHUE. 3aBHCHUMOCTb KOOpPIMHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepHabHON TOUYKH OT BPEMEHH U UX Tpa(UKH.

CBobOoniHOE majzieHne. Y CKOpeHue CBOOOJHOTO majieHus. J[BukeHue Tena, OpOIIEHHOIo MOJ YIJIOM K
TOPU30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHMsI MaTepUalbHONW TOUKH OT BPEMEHU U HUX
rpaduKu.

KpuBonnHeiiHoe ABM>KeHME. [[BHkEHHE MaTEepUaIbHOM TOUYKU MO OKPYKHOCTH. YTJIOBasl U JIMHEHAas
ckopocth. Ilepmom wm wactora oOpamenus. llenTpocTpemuTensHoe (HOpPMaIbHOE), KacaTeabHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHNE MaTepHalIbHOM TOUKH.

TexHUueckue ycTpoicTBa M TEXHOJOTMYECKHE MPOLECCHI: CIMIOMETP, IBUKEHUE CHAPSIOB, LIECIHBIE,
niecTepEéHUaThie M peMEHHBIE NIepeay, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJ0BaHuUS IBUKEHHH.

Nnmroctpanus npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIH30BAHMEM MEXaHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIeHHOro IO/ YIIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HampasneHnne ckopocTH pu ABHKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEH, TPACKTOPUH, CKOPOCTEW ABMKEHHS OJHOTO M TOTO K€ Tejla B Pa3HbIX CHCTEMax
oTcuéra.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.



N3y4eHne HEpaBHOMEPHOI'O ABMKEHHUSI C LIENBIO ONPENEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne ycKopeHus Npy NpAMOJIMHENHOM PAaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHHs CBOOOAHOrOo mTajaeHusi (PEeKOMEHJIOBAaHO HCMOJb30BaHHE IUGPOBOI
naboparopun).

W3yuenne [BUWXKEHHS Tela, OpOIIEHHOTO TOpPH30OHTaNbHO. IIpoBepka THUIIOTE3BI O TMPAMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO Tea.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSSHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TTepHOAa 00palieHnss KOHMYECKOTO MasiTHUKA OT €r0 MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH Hbrorona. MHepumanbHbie cucteMbl orcuéra. [lpuHiun oTtHocuTenbHOCTH ['anmiies.
Heunepuuanbubie cucteMbl oTcuéra (OnpeaeacHue, npuMepsl).

Macca tena. Cuia. [lpuHnun cynepno3uiuu Cui.

Bropoii 3akoH HeroToHA /1711 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTe€pUaIbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MaJACHUS OT BBICOTHI HaJl TOBEPXHOCTHIO MIAHETHI
U OT reorpaduveckoil mupoTel. JBmkeHne HeOECHBIX TeN M WX CIyTHUKOB. 3akoHbl Kerutepa. Ilepsas
KOCMHUYECKasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIerocs ¢ yCKOpeHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHs CKOJBKEHUS U cuiia TpeHus mokos. KoadduiueHT Tpenus.
Cuna compoTHBIIEHUS MpPH ABWKEHUUM Tejda B JKUAKOCTU WM rase, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOT'O JIBUKEHUSI.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuiia Apxumena.

TexHu4ecKkne yCTpOWCTBa UM TEXHOJOTMYECKUE TMPOLECCHl: MOALIMIHUKY, IBUKEHHE UCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Habntoienue IBM>KEHUS Tell B MHEPIMATbHBIX M HEMHEPIMATBHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByX HLMIMHAPOB WJIM IIAPOB Pa3HOM MAacChl C OJAMHAKOBBIM YCKOPEHHEM OTHOCHTEIIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHME pPaBHOJECHCTBYIOLIEH NPWIOKEHHBIX K TEIy CHUJ C MPOU3BEICHHEM MACChl Tella Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BO3HUKAIOUINX B PE3yJIbTaTe B3aUMOJICHCTBUS Tell.

N3mepenne mace 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOABbEME U NAJCHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TPH IBMKEHUU OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BpPEMEHHU JABM)KEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOMIMX B MPY)KUHE M PE3MHOBOM 00pasIie, OT UX
nedopMaruu.

W3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JNErkuii OJI0K.

H3mepenne kodpduiinenTa TpeHus o BEIMYHUHE yrIIOBOTro kKoddduitnenta 3aBucuMoct Fp(N).

HccnenoBanue ABMKEHUs OpycKa 110 HAKJIIOHHOM TIIOCKOCTH C MEPEMEHHBIM KO3 (HUITMEHTOM TPEHUS.

N3yuenue ABMKEHUS Ipy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.



AbcomotHo TBEpROE Teno. [locTynarenbHoe U BpalaTeabHOE ABMXKEHHE TBEPIOTO Tesia. MOMEHT CHIIBI

OTHOCHUTENIbHO Ocu BpamieHus. [lnedo cunbl. CinokeHue cuil, NPWIOKEHHBIX K TBEpHomy Temy. LleHTp
TSKECTHU Tea.

VYcnoBus paBHOBECHs TBEPAOIO TEIIA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3InIHOe paBHOBECHE.

TexHudyeckue YCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECChl: KPOHIUTEMH, CTPOUTEIBHBIA KpaH,
pemeéryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, nPAKMUKyMm.

HccnenoBanue yclIOBUM pPaBHOBECHUS TBEPIOTO TeJla, HMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IIJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUn 6 MEXAHUKE.

Hmnynbc MaTepuallbHOM TOYKH, CUCTEMBI MATEPUANIBHBIX TOYEK. LIEHTp Macc cucTeMbl MaTEpHUaIbHBIX
Touek. Teopema 0 ABMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI 1 M”3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

MomeHT HMITYJIbCa MaTepHaﬂLHOﬁ TOYKH. Hpez[(:TaBneHHe 0 COXpaHCHUMHU MOMCHTa HMITYJIbCA B
HCHTPAJIbHBIX IMOJIAX.

Pabora cuibl Ha MaJOM M HAa KOHEYHOM IepeMereHuu. [ paduueckoe mpeacTapieHue padoThl CHTIBL.
MOoOIIIHOCTH CHIIBL.

Kunetnueckast sHeprus MarepuagbHOH ToukH. Teopema 00 HM3MEHEHWM KHHETHYECKOH sSHeprun
MaTepHaIbHON TOYKH.

IloTeHumanpHple W HENOTEHIMaNbHbIE CWIblL. lloTeHuumanbHas dSHeprus. [loTeHnmanbHas sSHEprus
yIpyro negopMHpoBaHHOW MpyxuHBI. [loTeHImanbHas 3HEpPrus Tela B OAHOPOJHOM TI'PABUTALMOHHOM
nosie. [ToreHnuanbHast SHEprys Tejla B TPaBUTALMOHHOM I10JI€ OJHOPOAHOTO IIapa (BHYTPU M BHE ILIapa).
Bropas kocMuueckas CKopocTb. TpeThsi KOCMAYECKAsi CKOPOCTb.

CBs13p pabOThl HEMOTEHIMAIBHBIX CHUJ C U3MEHEHHEM MEXaHMUYECKON SHEpruM CUCTEMbI Tell. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPIHUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHeHnue bepHyn mia uaeabHOM >KUAKOCTH KakK CIIEICTBUE 3aKOHA COXPAHEHHS] MEXaHWYECKOM
SHEPTHUH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: ABUKEHUE pPaKeT, BOJOMET, KOIED,
NPY>KUHHBINA THCTOJIET, TUPOCKO, (PUTYpHOE KaTaHHE HAa KOHBKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

W3mepeHnrie MOIHOCTH CHUJIBI.

H3MeHeHne sHeprun Tena Mpu COBEPILIEHUU pabOoThI.

B3anMHbBIE TIpeBpallleHUs] KMHETUYECKOM W MOTEHIMAIBHOW SHEPTHM INpU ACHCTBUH HA TEJIO CHUIIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEprHH MPU CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3mepenne ummysnbca Tena o TOpMO3HOMY IYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOILITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aMOJEHCTBUH.



M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS OTCHIUAIBHOM SHEPTUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHSL.

Onpenenenue pabOThl CHIIbI TPEHUS MPU IBUKEHUU TeJa [0 HAKJIOHHON ITNIOCKOCTH.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIEC TIOJIOKEHUS MOJIEKyNsipHO-KuHeTndeckoi Teopun (MKT), ux ombeiTHoe 00OCHOBaHHE.
Huddysus. bpoyHoBckoe nBHkKEHHE. XapaKkTep ABUKEHUS U B3aMMOAEHCTBHS YacTHILl BewecTsa. Mojenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TNl U OOBACHEHHE CBOWCTB BEILECTBA HA OCHOBE ITHX MOZEICH.
Macca u pazmepsl Mosekyl (atoMoB). KonnuectBo Bemecta. [locrostnaas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u crioco0sl e€ n3mepenus. lllkana remneparyp Llenbcus.

Mozenb naeanbHOro ra3a B MOJEKYJIIPHO-KMHETHYECKOM TEOPUU: YaCTULBI ra3a JBUKYTCS XaOTUYECKU
U HE B3aUMOJICHUCTBYIOT IPYT C JPYTOM.

['azoBbie 3akonHbl. YpaBHenue MenpaeneeBa—Knaneiipona. AOcomtoTHas Ttemmeparypa (IIkKaia
temneparyp KeneBuna). 3akon /lansrona. M3ompoiieccel B ueaqbHOM ra3e ¢ MOCTOSHHBIM KOJNYECTBOM
BemlecTBa. ['paduueckoe npecTaBieHre H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXly JaBICHHUEM U CPEIHEN KMHETUYECKON 3HEPIUEH MOCTYNATEIbHOIO TEIUIOBOTO JBHKEHUS
MOJIEKYJI UJI€aJIbHOTO T'a3a (OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICalIbHOTO Ta3a).

CBs13b a0COJIFOTHON TEMITEpPaTyphl TEPMOIUHAMUYECKONH CHCTEMBI CO CpeIHEH KMHETHUECKON dHEpruc
[IOCTYNATENbHOT0 TEIJIOBOIO ABM)KEHUS €€ 4aCTHll.

TexHuueckue yCTpOHCTBA M TEXHOJOIMUYECKHE MPOLIECCHl: TepMOMETp, Oapomerp, MOoJydeHHe
HAaHOMAaTEPHAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUL BEIIECTBA.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Buaeoposuk ¢ 3an1chio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Huddysus xunkocrei.

Monens onbita LlTepHa.

[TputsxeHne MOJIEKYII.

Mogenu KpUCTaNINYECKUX PEIETOK.

Habmonenue u rccnenoBanne N30IpOIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

HccnenoBanue npolecca YCTAHOBJIEHUS TEIJIOBOIO PaBHOBECHs MPHU TEINIOOOMEHE MEXIy ropsiuei u
XOJIOAHOU BOJIOM.

N3yuenne n30TepMudecKoro mpoiecca (PeKOMEHI0BaHO MCTOIb30BaHue MUGPOBOI TabopaTOpun).

N3ydenune n30XopHOTo npoiuecca.

N3yuenne n306apHoro mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmoaunamuueckas (TZl) cucrema. 3ajaHue BHEUIHUX YCIOBUH JIJISI TEPMOIMHAMHYECKON CHCTEMBI.
Baemnue u BHyTpeHHHE napaMmeTpsl. [lapamerpsl TepMoaguHAMUUECKON CUCTEMBI KaK CPEIHHUE 3HAUEHUS
BEJIMYMH, ONUCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Havano tepmoguHamuku. CamMoINpou3BOJIbHAS peaKcals TePMOJUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mogens uneanbHOro ra3a B TEPMOAMHAMHUKE — CHUCTEMa YpaBHEHUM: ypaBHeHUe MeHaeneeBa—
Knaneiipona u BbIpakeHUE U1 BHYTPEHHEH SHEpruu. YCIIOBUS NMPUMEHMMOCTH STOW MOJENU: HU3Kas

KOHIIEHTpAalLlMsl YacTHUI], BBICOKHE TemIepaTyphl. BelpaxkeHue Ajii BHYTPEHHEH SHEPruu OJAHOATOMHOTO
UJealbHOTO Ta3a.

KBasucrarnyeckue u HECTaTHYSCKHE IMPOLCCCHI.

OnemeHTapHas paboTa B TepMOJMHAMUKe. Berumcnenue paboTsl mo rpaduky mpouecca Ha pV-
auarpaMme.



Tennomnepenaua kak crnoco® M3MEHEHHsT BHYTPEHHEH SHEpPIUU TEPMOAMHAMHUYECKOM CHCTEMBI 0e3
coBepuieHus paboThl. KOHBEKIHS, TETIONPOBOAHOCTD, U3ITyYCHHE.

KomnuectBo TtemnoTel. TemnoémkocTe Tenma. YaenbHas W MOJISIPHAS TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. VYaenpHas TemJIOTa CropaHusi TOIUIMBA. Pacu€r KojauyecTBa TEIUIOTHI NP
teruonepenaue. [lonstue 06 annadbarHoM mporiecce.

[lepBblif 3ak0oH TepMoaAWHAMHKH. BHyTpeHHsis sHeprus. KommdecTBo TemmoTsl M paboTa Kak Mepsl
M3MEHEHUs] BHYTPEHHEHN SHEPruy TEPMOJINHAMUYECKON CUCTEMBI.

BTopoii 3aKOH TEpMOAMHAMMKH 1711 PABHOBECHBIX IPOLECCOB: YEPE3 33/IaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKON CHCTEMBI IPOXOAUT eTMHCTBEHHAs agrabdaTa. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TepMOAMHAMUKH JUIsl HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IEPENaTh TEIJIOTY OT
OoJiee X0JIOMHOTO Tena K Oosiee Harperomy 0e3 komreHcanuu (Knaysuyc). HeoOpaTuMoCcTh mpUpOIHBIX
IIPOLIECCOB.

[TpuHimMne! geiicTBus TermnoBbix MmamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho.

DKOJIOTMYECKHUE aCIeKThl UCIOJIb30BAHUS TEIUIOBBIX ABUraTeneil. TemioBoe 3arps3HeHNe OKpYKarolen
Cpelibl.

TexHuuecknue ycTporuCTBa U TEXHOJIOTHUYECKUE MPOLIECCHI: XOIOAUIbHUK, KOHIULIUOHED, IU3EIbHbINA U
KapOIOpaTOpHBIN JBUraTeNnu, MapoBas TypOMHA, IOJIY4YEHHE CBEPXHU3KUX TeMIlepaTyp, YTUIU3aLus
«TEIJIOBBIX» OTXO0JI0B C UCIHOJIb30BAaHUEM TEILIOBOIO HACOCA, YTHIIN3alHsl OMOOPTraHNYECKOr0 TOIUIUBA JUIsS
BBIPAOOTKH «TEIIOBOM» U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHYeCKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHUE YJEIBHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPIUU.

HccnenoBanue aquabaTHOro npoiiecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue mnpoiiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo npoiiecca.

N3yueHune B3aMMOCBSI3U JHEPIrUU MEKMOJEKYJSIPHOTO B3aUMOJICUCTBUS W TEMIEPATYPbl KHUIIEHUSA
KUJIKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovl.

[TapooGpa3oBanue u kKoHAeHcalus. Vcriapenue u kumneHue. Y ieipHas TeryioTa napooopa3oBaHus.

Hacbiiiennsle M HeHachlllleHHble Tapbl. KauecTBeHHas: 3aBUCUMOCTb IJIOTHOCTH U JIABJICHHS
HACBHIIIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCHUMOCTb OT 00BEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTb
TEeMITepaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucrammmueckue u amopQHble Teaa. AHU30TPOINS CBOWCTB KpUcTalioB. [1naBnenue u
KpUCTau3aius. Y neibHast Teriora riasneHus. Cyonumanms.

Hedpopmanuu TBEpnoro Tena. Pactskenne u cxarue. Chasur. Mopayns HOwra. Ilpenen ympyrux
nedopmariuii.

TennoBoe pacimupeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paciiupeHue. AHTapMOHU3M
TEIUIOBBIX KOJICOAHWI YacTHUI] BEUIECTBA KaK NMPUYMHA TEIUIOBOTO PACIIUPEHUS Tell (Ha KauyeCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHEprun B (ha30BBIX TEPEXOAaX.

YpaBHEHHE TEIIIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHE. KoadduimeHT MOBEpXHOCTHOrO HATsHKeHHs. KamuiuisipHbie sBICHUS.
JlaBiieHre moa UCKPUBJIEHHON MOBEPXHOCTHIO kuaKocTu. dopmyna Jlammaca.



TexHuueckue yCTpOICTBA M TEXHOJIOTMUYECKUE TMPOLIECCHI: JKUAKUE KPUCTALIBI, COBPEMEHHbIE
MaTepHabl.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITI ¢ MBUIBHBIMH INIEHKAMHU.

CmauuBanue.

KanumnspHele sBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IIJIaBIEHUS JIbJA.

W3yyeHnue CBOMCTB HACBIICHHBIX IIaPOB.

H3mepeHne abCoMOTHO BIaXKHOCTH BO3yXa U OIICHKA MAcChl TAPOB B IIOMEIICHHUH.

H3mepenne kodduirienTa moBepXHOCTHOTO HATSKEHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3nHOBOro 00pasiia OT MPHIIOKEHHON K HEMY CHJIBI.

Pa3nen 4. diekTpoamHaMuka.

Tema 1. Dnekmpuueckoe none.

DnekTpu3aius Tel W e€ MPOSBICHUSA. DJNEKTpUYEeCKUW 3apsia. J[Ba BHIa SJIEKTPUUECKHX 3apsioB.
[IpoBOAHMKHM, IUAIEKTPUKA M MOJYNPOBOJHUKU. OJIEMEHTApHBIM JJIEKTPUYECKUM 3apsa. 3aKkoH
COXPAHEHHUS AJIEKTPUUYECKOTO 3apsa.

BsaumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kynona.

Onektpuueckoe nojie. Ero aelicTBrue Ha 3J€KTpUUECKUE 3apsSbl.

HanpsokéanocTts anexktpuueckoro mnoisid. [IpoOHei 3apsan. JIuHMKM HanpspKEHHOCTH 3JEKTPUUYECKOTO
noJis1. OAHOPOJHOE AIIEKTPUYECKOE TTOJIE.

[ToTeHIManBHOCTD  JJEKTPOCTATHYECKOTO  MoJsA.  Pa3HOCTP  NOTEHLMAIOB M HaNpsDKEHUE.
[ToTennmanpHass SHEPrys 3apsia B dJIEKTPOCTATHUYECKOM moJie. IloTeHmuan 31ekTpocTaTudeckoro moJsl.
CBsi3p HampspDKEHHOCTH TOJS M Pa3sHOCTU IMOTEHIMANOB Ul  3JEKTPOCTATHYECKOro TMoisl  (Kak
OJIHOPOJIHOTO, TaK U HEOTHOPOAHOT0).

[TpyHIMI CynepnO3UIIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apskeHHOM cdeprl. [Tose paBHOMEPHO 3apsSKEHHOTO IO
00béMy mmrapa. [Tose paBHOMEpHO 3apsHKEHHOM 0€CKOHEUHOM TuIockocT. KapTHHBI TMHUN HAMPSOKEHHOCTH
9THUX IOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM MOJI€E. J(M3neKkTpuyeckas NpOHUIaEMOCTh BEIIECTBA.

Konpaencarop. 91eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOpA.

[TapayienpHOE coequHEHNE KOHIeHCaTopoB. [locnenoBarenbHoe COEIMHEHUE KOHIEHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBrKeHne 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue  yCTpOMCTBA M TEXHOJIOTMUECKHE  IPOLECCHI:  AJEKTPOCKOM,  JIJIEKTPOMETD,
AJIEKTPOCTaTUYECKAs 3alIUTa, 3a3€MIIEHUE JIEKTPOIIprOOpOB, KOHIEHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpolCcTBO ¥ IPUHIUIT JEUCTBUA SIIEKTPOMETpA.



DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3apsKEHHBIX MIACTHH.

Mogaenb anekTpoctarudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B JIEKTPUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3alluTa.

YCTpolCTBO U AEMCTBUE KOHJEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSHUSA MEXKIY
HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOJIs 3apsyKEHHOTO KOHAEHCATOpA.

3apsiKa U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpaliieHys SHEpruu 3apspKEHHOT0 KOHIEHCATOpa B 3HEPTUIO U3JIyUEHHUs CBETOINO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpenenenne pasHOCTH MOTEHLIMANIOB (HANPSOKEHHS) TPU  TOCIEIOBATEIbHOM  COEIUHEHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Illocmoannwlil 31eKMpPuYecKull mox.

Cwuita Toka. [1oCTOSIHHBIN TOK.

YcioBusl CyIIECTBOBAaHUS MOCTOSIHHOTO 3JEKTpHuecKoro toka. Mcrounuku toka. Hampsbkenne U u
S/C é.

3akon OMa a1 yyacTKa LemnH.

DNEKTPUUECKOEe COINPOTUBIEHUE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOAHOIO IPOBOJAHHMKA OT €ro
JUIMHBI U TUIOLAU TIOTIEPEYHOr0 CEUECHHUS. Y IETTbHOE COMTPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, MapaieibHOE, CMEUIAHHOE COECJUHEHUE MPOBOJHHMKOB. Pacd€r pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxroga.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—Jlenna.

MOIIHOCTB 3IEKTPUUECKOro ToKa. TemnoBas MOITHOCTb, BbIJIEIsIEMAsi HA PE3UCTOPE.

OJC u BHYTpEHHEE CONPOTUBICHHE HCTOYHMKA TOoKa. 3akoH Owma s TOMHOW (3aMKHYTOM)
BJIEKTPUYECKOM 1enH. MOIHOCTh UCTOYHMKA TOKa. KOpOoTKOE 3aMbIKaHKE.

KoHnneHncaTop B 11emu moCcTOSTHHOTO TOKa.

TexHu4ecknue yCcTpoiCTBa U TEXHOJOTUYECKHUE IMPOLIECCHI: aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
AIEKTPUUYECKOIN SHEPTUU.

Hemoncmpayuu.

N3mepenne cuiibl TOKa M HAMPSOKSHMS.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA OT HANpsDKEHUS MJsi PE3UCTOpa, JIaMIlbl HAKAJTMBAHUS U
CBETOUO/I.

3aBUCUMOCTh COTNPOTHUBIICHUS IMJIMHAPUYCCKAX TPOBOJHUKOB OT JIJIMHBI, IUIONIANA TOMEPEYHOTO
CeUeHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT COMIPOTUBIIEHHUS MTPU OCTOSIHHOM HaIpsIKEHUU.

[Ipssimoe uzmepenue DJIC. KopoTkoe 3aMblkaHHe TaJIbBAHUYECKOTO DJIEMEHTA U OLIEHKAa BHYTPEHHETO
COTPOTHUBIICHUS.

Cnioco0OsI coeqrHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHLIUAIOB MEXIY MOJIIOCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

HccenenoBanue CMEIIAHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenne yaenpbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAITPSDKEHUS JJIs JTAMITbl HAaKaJTUBaHUS.

YBenuueHue npeaena n3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] UICTOYHUKA TOKA.



UccnenoBanue 3aprcumoctu DJIC raibBaHUYECKOTO JIEMEHTA OT BPEMEHU MTPU KOPOTKOM 3aMbIKAHUU.
HccnenoBanue pa3HOCTH MOTEHLIUAIOB MEXIY MOJIOCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B LICTIH.
HccnenoBanue 3aBUCMMOCTH TOJIE3HOIM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJIeKTpUYecKasi MPOBOJUMOCTD PA3JIMYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPBIX METAILIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TeMueparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHas MPOBOJUMOCTb MOIYNpPOBOJHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI.

ONEKTPUYECKUM TOK B AJIEKTPOJIUTAX. OJEKTPOJIUTUYECKAs JUCCOLUALUSA. OJIEKTPOIU3. 3aKOHbI
Dapagest U1l SJIEKTPOIH3a.

OJNeKTpUUYeCKHil TOK B razax. CaMOCTOATENbHBII M HECAMOCTOSATEIbHBIN pa3psia. PaznuuHble THIbI
CaMOCTOATENIBHOIO paspsnaa. Monnus. [1nazma.

TexHuuyeckue ycTpoiicTBa U MPAKTUUYECKOE MPUMEHEHHE: ra30pa3psIHbIE JIaMIIbl, JJIEKTPOHHO-Ty4YeBast
TpyOKa, TMOJXYNPOBOAHUKOBBIE MPUOOPBI: TUOJ, TPAH3UCTOP, (OTOAMON, CBETOAMO, TallbBaHUKA,
paduHUpOBaHUE MENIY, BHIIIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akonsbl 2nekTpoau3a dapazes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyMm.

Habmroienue snektponusa.

W3mepenue 3apsiia 0JTHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JAUOJA.

Du3nYecKH NPAKTUKYM.

CnocoObl  u3MepeHusi (PU3WYECKUX BEIWYMH C HCIOJIH30BAHUEM aQHAJIOTOBBIX M IUGPPOBBIX
U3MEPUTENIbHBIX TPUOOPOB M KOMITBIOTEPHBIX JIaTYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHTEIIbHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenuunH. OTeHKa TPaHUI] TOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX M3MEPEHUH, MCCIEAOBAHUN 3aBHCUMOCTEH (PU3NYECKHX BEIWYHH, MPOBEpKa
MPEAJIOKEHHBIX THUIOTE3 (BBIOOP W3 paldOT, OMUCAHHBIX B TEMATHYECKUX pasjaeniax «YUCHUYECKUH
AKCIIEPUMEHT, JJa0OpaTOPHBIE pabOTHI, TPAKTUKYM)).

Me:xnpeamerHbie CBA3H.

Wzydyenne kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kimacce OCYIIECTBIsSETCS € Y4ETOM
CoJIepKaTEeIIbHBIX MEXIIPEJIMETHBIX CBSI3€d C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XWUMHH, Teorpaduu u
TEXHOJIOTUH.

MesicnpeOmemmuvie noHAmMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE,
HayuyHbI (akT, rumore3a, Qu3nMUeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, JKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIENb, U3MEPEHUE, MOTPEIIHOCTH HU3MEPEHUN, W3MEpUTENbHbIE MPUOOPHI, HUpoBas
nmabopaTtopus.

Mamemamuka: pelieHue CUCTeMbl ypaBHeHM. JIuHeiliHas QyHkius, mapabona, rumepOona, HX
rpaduku U cBoiictBa. TpuroHomerpudeckne (YHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINHU Ha OCH KOOPJIUHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanundeckoe ABIKEHHE B KUBOUM mpupone, nuddysus, ocMoc, TEIIOOOMEH >KHBBIX
OpPraHU3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAIOIICH Cpelbl, YTHIIM3AIMs OMOOPTaHMYECKOTO TOTUIMBA IS
BBIPA0OTKH «TEIJIOBOW» M DIIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHHE W KANWUISPHBIC SIBICHUS B
MPUPOJIE, HIEKTPUUECKHE SABJICHUS B )KMBOU MPUPO/IE.



Xumusa: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSPHAs
Macca, MOJIydeHHE HAaHOMATE€pUaJioB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, >KHAKOCTEM M Tra3oB, KHUAKUE
KPUCTQJIIbI, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, OJJIEKTPOJIUTHYECKass JAMCCOLMAls, TajbBaHHUKa,
ANEKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE TBMKCHUH C MCIOJIH30BAHUEM MEXAHHU3MOB, YUET CYXOTO MU KHJKOTO
TPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU (KPOHIITEHH, peméTyaTble KOHCTPYKILINUN), UCIIOIb30BaHUE
3aKOHOB COXPaHEHMs] MEXaHUKU B TEXHHKE (TUPOCKON, BOJOMET M JIpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mnapoBas TypOMHa, OBITOBOM XOJOAWJIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TOJYUYECHHS
COBPEMEHHBIX MAaTepHajloB, B TOM 4YHCIIE HAHOMATEpUAJOB, U HAHOTEXHOJOIHH, 3JIEKTPOCTATHYECKAs
3aluTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, Ta30pa3psIHbIe JIaMIIbl, MOJIYIMPOBOAHUKOBBIE MPUOOPHI,
rajibBaHUKa.

11 KJIIACC

Pa3znea 4. JiekTpoauHaMuKAa.

Tema 4. Mazhnummnoe none.

B3aumopeiicTBuE TMOCTOAHHBIX MAarHUTOB W NPOBOJHMKOB C TOKOM. MarHutHoe tmone. Bektop
MarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3suuuy MarHuTHBIX 1osiel. JIMHuM MarHuTHOM MHIYKLIUH.

MarunuTtHoe 1mojie MPOBOAHHUKA C TOKOM (IPSMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO BHUTKA). OMBIT
Opcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenima, e€ HampaBlieHME€ W MOJYJb. JIBIDKEHHE 3apsyKEHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumel JlopeHiia.

MarnuTHoe nosje B BeniecTBe. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHu4yeckne YCTpOHWCTBA M TEXHOJOTMYECKUE MPOLECChl: MPUMEHEHUE IOCTOSHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IEKTPOABUTATENb SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHUI HMHIYKIUM MarHUTHOTO TIOJIA TOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHWUN MarHUTHOM WHAYKIHMH TOJS JJIMHHOTO TMPSMOTO TPOBOJHMKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3auMozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

HabGnronenue ABMKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBHS STEKTPOUZMEPUTENLHOTO MPUOOPA MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

WccnenoBanne MarHUTHOTO TTOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHWTa Ha PAMKY C TOKOM.

N3mepenne cuiibl Amrepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OnpeneneHrie MarHUTHOM MHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMIIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBneHue anekTpoMarHuTHOM HHAYKIMK. [loTok BekTOpa MarHuTHON nHAYKIMU. DJ1C naaykunu. 3aKkoH
3JIEKTPOMArHUTHON MHAYKIMK Papazaes. Buxpesoe snektpuueckoe nojie. Toku Pyko.

OJIC uHAYKIIMY B IPOBOJIHUKE, JBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

IIpaBuno Jlenna.



NunayktuBHOCTh. KaTymika MHAYKTUBHOCTH B LIETIH MTOCTOSIHHOTO TOKa. fBienue camoumHaykiuu. IJC
CaMOMHAYKITUH.

DHeprus MarHUTHOTO TIOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOoJe.

TexHuveckue yCTpoHCTBAa U TEXHOJIOTMYECKUE MPOLIECChl: MHIYKIIMOHHAS €4Yb, COJICHOU], 3alluTa OT
AJEKTPU3ALNU TEJ IPU JIBUXKEHUH B MAarHUTHOM T10JI€ 3EMITH.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMarHuTHOM WHIYKITHH.

Uccnenosanue 3aBucumocty J/1C MHAYKINK OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O IOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBON (MEHOW) TpyOe.

SIBieHure caMOMHIYKIUH.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

HccnenoBanue sBI€HUS JIEKTPOMArHUTHONW MHAYKIIHUH.

Omnpenenenre WHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBaHue sBICHUS CAMOUHTYKITUH.

COopka MOEmH IEKTPOMAarHUTHOTO TeHEepaTopa.

Paznes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOHEIE KOJIEOAHUS.

["apmonnueckue konedanus. Kunematuueckoe U IMHaAMUYECKOE OMUCAHUE. DHEPreTUYECKOE OIMCAaHUE
(3aKOH COXpaHEHUsI MEXaHMYeCKOW JHepruu). BBIBOA JUHAMHUYECKOTO ONHMCAHHUS TapMOHMYECKHX
KoJe0aHui U3 UX YHEPTreTHUYECKOr0 U KHHEMATHUYECKOTO OMUCaHUSI.

Amrutyaa u (dasza xonebanuii. CBS3b aMIUTUTYABI KOJeOaHUNH MCXOTHOM BEIUYUHBI C aMILTUTYJaMU
Kos1e0aHui e€ CKOPOCTH U YCKOPEHUS.

[lepuon u vacrora xosiebanuii. [lepron mManbix CBOOOMHBIX KOJIEOAHWN MATEMaTHYECKOTO MasTHUKA.
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MasTHHUKA.

[TonsTre o 3aryxaromux KoneOaHusX. BeiHyxkneHHble kojeOanus. Pezonanc. PesonHaHcHas kpuBas.
Bnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBOH. ABTOKOJI€0aHus.

TexHUYeCKHEe yCTPOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: METPOHOM, Yachl, Kadyelid, MY3bIKaJbHbIE
WHCTPYMEHTBHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch K0nedaTeIbHOro ABMKEHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOIa MAJTBIX KOJIEOaHU Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaloomuxX KoleOaHUH W 3aBUCUMOCTH TMEpHOJa CBOOOIHBIX KojeOaHUU OT
CONPOTHUBIICHUS.

WccnenoBanme xonebaHuii Tpy3a Ha MAaCCUBHOM MPYKHUHE C 1ETbI0 (YOPMUPOBAHUS TPEICTABICHUN 00
UJIeaTFHON MOJIETTH MPYKUHHOTO MasTHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU TIPU KoJeOaHusAX rpy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

W3mepenue nepuoia CBOOOIHBIX KOJIeOaHUN HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKCHUS TEJa B X0JI€ KOJICOaHMIA Ha YIIPYTOM TOJIBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[IpeobpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IBI 3aTyXaONINX KOIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koiedbanus.



Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHHs B MICATbHOM KOJIEOATEIbHOM
koHType. Popmyna Tomcona. CBA3b aMIIMTYyIbl 3apsAa KOHAEHCATOpa C aMIUIMTYAOM CHJIBI TOKa B
KoJIeOaTeIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UIEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxaromue 3JIeKTPOMarHUTHhIE KoJieOaHus. BeIHYKI€HHBIE JIEKTPOMarHUTHbIE KOJIeOaHMUS.

[TepemeHHbII TOK. MOIIHOCTD IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA
U HaINPsDKEHUS NP pa3iIndHoON popMe 3aBUCUMOCTH [IEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycOMJaIbHBI NIEPEMEHHBIN TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa WHIYKTHMBHOCTH B ILENH
CHUHYCOUJIaJIbHOTO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HalpsKEHUN.

Wneanbublii Tpanchopmarop. [IponsBoacTso, nepenada u noTpedaeHne 3MEeKTPUIECKON SHEPTUH.

OKOJIOTUYECKME  PUCKM INPU  TNPOU3BOACTBE  AIEKTpodHepruu. KynbTypa  HCIONb30BaHUS
AJIEKTPO3HEPIUH B ITOBCEIHEBHOM JKU3HH.

TexHUYecKne YCTPOMCTBA M TEXHOJOIMYECKHE MPOLIECCHI: JIIEKTPUYECKUH 3BOHOK, T'E€HEpPaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMsL.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOaHU OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcuuiorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 37€KTpOMarHUTHOTO T€HEpaTopa.

BbIHy)X1€HHbIE CHHYCOMIaNIbHbIE KOJIEOaHNUS.

Pesucrop, kaTynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIM IIEPEMEHHOTO TOKA.

Pe3onanc npu nociaea0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKHA HHIYKTUBHOCTH U KOHJEHCATOpA.

VYcTpoiicTBO M NPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

Nzyuenue tpancpopmaropa.

HccenenoBanue MepeMEHHOrO TOKa 4epe3 IOCIEN0BATEIbHO COCAMHEHHBIE KOHIAEHCATOp, KaTYIIKy M
pe3ucTop.

Habumronenne 351eKTpoMarHuTHOIO pe30HaHca.

HccnenoBanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

Mexannueckue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie u nponosbHbeie BoaHBL Ilepuon,
CKOPOCThb pacIpOCTPAaHEHHUsI U JUIMHA BOJIHBI. CBOMCTBA MEXAaHWYECKHMX BOJH: OTPAXXEHUE, MPEIOMIICHUE,
uHTepdepeHus U udpaxKius.

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

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3JIyYEHHs SJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, MPEIIOMIICHHE, MOJSIpU3alus, WHTephepeHIus U
T paKIus.

[[kana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMTIBI paIKOCBA3M U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpolWcTBa M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHblE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-nieus, yiabTpa3ByKoBas IUArHOCTUKAa B TEXHUKE U
MEIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKA.



3aBUCHMOCTH JUTUHBI BOJTHBI OT YaCTOTHI KOJICOaHUH.

Habnronenue oTpakeHHs U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHuu u U pakiini MeXaHUIeCKUX BOJTH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmroienne cBsi3u rpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB — 3JEKTPOMArHUTHBIX BOJH: OTpPaKEHUE, MpPEIOMIICHUE, MOJIsSpU3aLus,
mudpaknus, HHTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpamosinHENHOE pacnpOCTpaHEHUE CBeTa B OAHOPOJIHOW cpene. JIyd cBera. TodedHbld MCTOYHUK
CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHne wu300pakeHUN B IUIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Tpemomiienne cBeTa. 3aKOHBI TPEIOMIICHUS CcBeTa. AOCONIOTHBIA IMOKa3aTelh MPEIOMIICHUS.
OTHOCHTENbHBIN TOKa3aTelNb MpesiomiieHus. [10cToOSHCTBO YacTOThl CBETa U COOTHOLLUEHUE JJIMH BOJH IpU
Mepexo1e MOHOXPOMATHUECKOI0 CBETA Yepe3 rpaHully pasjiesa AByX ONTHYECKUX CPEl.

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

[TontHOE BHYTpeHHee oTpakeHue. IIpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparomue u paccemBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas CHIIa
TOHKOM JHMH3BI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHHSI TOHKOW CQepuyecKkoil JIMH3BI OT €€ TeOMETpUU H
OTHOCUTEIILHOTO MTOKAa3aTessl MPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

Xopa nyda, IpoUIeIIero JUH3Y Mo MPOU3BOJIbHBIM YIJIOM K €€ TJaBHOM ontuyeckoil ocu. [loctpoenue
M300paXEeHUI TOUKH U OTpe3Ka MPSMOI B COOMPAIOIITNX U PACCENBAIOIINX TUH3AX U UX CHCTEMax.

OnTuueckue npubdopsl. Pazpemarorias ciocodHocTh. ['11a3 kak onTuveckas cucremMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HMuaTtepdepenmus cBera. KorepeHTHblE HMCTOYHUKH. YCJIOBHS HAOJIOACHUS
MaKCHUMyMOB 1 MUHUMYMOB B HHT€P(PEPEHIIMOHHON KapTHUHE OT JBYX KOT€PEHTHBIX UCTOYHUKOB. [IpumMepsl
KJIACCUYECKUX UHTEP(HEePEHIIMOHHBIX CXEM.

Hudpaxmus csera. JudpakunonHas pemérka. YcioBue HaOMIOJACHHS TJIaBHBIX MaKCUMYMOB IIpHU
MaJieHU MOHOXPOMATHUECKOI0 CBeTa Ha JUGPAKIUOHHYIO PELIETKY.

[Tonsipuzanus ceera.

TexHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE IMPOILIECChl: OYKM, JyIa, MepHckor, Qoroammapar,
MUKPOCKOII, TMPOEKIIMOHHBIN arapaT, MPOCBETIICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(PpaKImoHHAS
pemeTka.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue MpeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 IIOCKOMAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUHN B JIMH3AX.

Mopaenun MUKpPOCKOIIa, TeIeCKomna.

Hab6nronenue nateppepeHIinm cBeTa.

HabnroieHre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.



Habmonenne nudpakimoHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cera.

HaOnronenue nonspusanuu cBeTa.

[TpuMeHeHne NOIAPOUOB UIsl U3yYEHUSI MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUA OT BELIECTBa (Ha MPUMEPE KUAKHX JIMH3).

N3mepenune GpoKyCHOTro pacCTOSIHUSI pacCEUBAIOIINX JIMH3.

[Tony4yenue n300paKeHHUs B CHCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHHUe TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, uHTEpHEpEHIUN U NOJSIPU3aLUK CBETA.

W3ydeHue nosipu3aluy CBETa, OTPAKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTephEpEeHIINN Ja3ePHOTO N3TYICHUS Ha IBYX IIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AUGppakuOHHOTO CIEKTpa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3IIydeHHs CBETOAMOAA TPH MOMOIIHN AU(PPAKIIHOHHON PEHIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

I'paHunel  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku. IlocTynmaTel  crenumanbHOM — TEOopuu
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [lpeoOpazoBanus JlopeHnma. VYciaoBue NPUUYUHHOCTH.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U COKPALEHUE JUIUHBI.

OHeprus U UMIYJIbC PEINSTUBUCTCKON YaCTUILIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHIIbI. DHEPIUs OKOS.

TexHuuyeckue YCTPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIU
3apsSKEHHBIX YACTHII.

VYyeHn4eckuil SKCIeprUMEeHT, Ja0opaTOpHbIe pabOThl, MPAKTUKYM.

OnpezneneHue UMITyJIbCa U SHEPTHU PENATUBUCTCKUX 4acTUll (10 (GoTorpadusM TPEeKOB 3apsyKEHHbBIX
YaCTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKynapno-6011060it oyanusm.

PaBHOBecHOE TemyoBoe U3IydeHHe (M3TydeHHe abCOoNIIOTHO YEPHOro Tena). 3aKoH cMmelleHus Buwa.
I'mnoresa Ilnanka o kBaHTax.

®OoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®otoapdpexr. Ombitel A. I'. CroneroBa. 3akonbl ¢orodddexra. YpaBHenue OHHIITEHHA IS
doroapdexra. «KpacHas rpanuna» pororpdexra.

JlaBnenune cBera (B YaCTHOCTH, JaBJIICHHE CBeTa Ha aOCOJIOTHO TOTJIOMIAIOIIYI0O W aOCOIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1. H. JIeOenena.

BonnoBeie cBoiictBa wactui. Bomusl ae bpoiinsa. Jlnuna BomHbl ne Bpoins u pasMepsl oGnacTu
JIOKaJM3alMK JBIDKYIIEeics yacTuipl. KopryckynspHO-BOMTHOBOM ayanusM. Jludpakuus s371€KTpOHOB Ha
KpHUCTaax.

Crneuunduxa usmepenuit B Mukpomupe. CooTHoleHus HeonpenenéHnocTei ['eitzendepra.

TexHuuecknue yCTpoWcTBa M TEXHOJOTHYECKUE INPOLECCHI: CIIEKTPOMETP, (POTOIITEMEHT, (POTOAATUHK,
TYHHEJIbHBI MUKPOCKOII, COJTHEYHast OaTapest, CBETOAHO.

Hemoncmpayuu.

®DoTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

CBeToquoI.



Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

W3mepenue noctosuHoil [Inanka Ha ocHoBe uccnenoBanus hotosddexra.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI O UCCIIEIOBAaHUIO cTpoeHus aToMa. [lnanerapnas mozaens atoma Pesepdopra.

[Tocrynatel bopa. U3nydenue u nornoiieHrne pOTOHOB MPHU MEPEX0JIe aTOMa C OJJHOTO YPOBHS SHEPTUU
Ha JPYIrOu.

Bunel ciektpoB. CekTp ypoBHEH 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3IydeHue ceera. Jlazep.

TexHuuyeckue ycTpoHCTBa U TEXHOJIOTUYECKUE MPOIIECCHI: CIEKTPAIbHBIN aHAIHU3 (CIIEKTPOCKOII), Jiaszep,
KBaHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onbiTa Pesepdopaa.

Habmroienue nuHeivaTbix CeKTPoB.

Y CTpONCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOLIUX YACTHULL.

Omnpenenenye JUIMHbBI BOJIHBI JIa3€PHOTO U3IY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

Habmroienue nuHeivyaToro cexkTpa.

HccnenoBanue crieKTpa pa3peKeHHOro aTOMapHOro BOAOPO/Ia U U3MepeHue nocTostHHon Puabepra.

Tema 3. Qusuxa amomHo20 A0pa u 1eEMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sinpa I'eiizen6epra—Banenko. 3apsy siapa. MaccoBoe uucio siipa. M30Tomnsl.

PaagnoaktuBHOCTH. Anbda-pacnan. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue.

3aKOH paJuOAaKTHBHOIO pacnaaa. PannoakTuBHbIE M30TONBI B npupoze. CBONCTBa MOHU3HUPYIOLIETO
u3NydyeHus. BnusHMe paJnoOakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3IydeHHUS.
Jlo3umerpusi.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepuble peakuuu. Jlenenne M cuHTe3 sAep. SnepHele peakTopsl. [IpoGiembl  ympaBisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKNE aCIEeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTto1bl perucTpalyy U UCCIIEJOBaHUSI 3JIEMEHTAPHBIX YaCTHULL.

@yHIaMeHTaIbHbIE B3auMoaencTBUsA. bapnonsl, Me30HbI U aentoHsl. [Ipencrasnenne o CrannapTHON
Mozenu. KBapk-ritooHHas MOEIb aJlpOHOB.

®usuka 3a npenenamu CTaHaapTHOW Mozienu. TéMHas MaTepust 1 TEMHAsI SHEPTHSL.

EnunctBO Qusnyeckoil KapTUHBI MUpa.

TexHuueckue ycTpocTBa M TEXHOJIOTMUECKHE IPOLIECCHI: JO3MMETp, Kamepa BuibcoHa, saepHbII
peaKkTop, TepMOsIJICpPHBIN peakTop, aToMHasi 60M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETPA.

N3yuenue normnomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3pnen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH.

Otanbl pa3BUTHS acTpoHOMHUHW. [IpukiagHoe U MHpPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMHH.
[TpruMeHNMOCTH 3aKOHOB (PU3MKH 1 OOBSICHEHUS IPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

MeTtoibl acTpOHOMUYECKUX HcciaeaoBaHUNd. COBpEMEHHBIE ONTHYECKUE TEIECKOIbI, PaJgHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUSI.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, MJIAHEThHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

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



3BE3/bI, UX OCHOBHBIE XApPAaKTEPUCTUKH. /[marpamma «CreKkTpaibHbI KJIACC — CBETUMOCTBY». 3BE3IbI
IJIABHOM  IOCJIEAOBATEIbHOCTU. 3aBUCHUMOCTb  «Macca — CBETUMOCTb» JJIs  3BE3]  IJVIABHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHee crpoeHue 3BE31. COBPEMEHHBIE NPEACTABICHUS O NMPOUCXOXKICHUU H
sBosronny CosHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Muneunsiii [Iyts — Hama 'anaktuka. ITonoxxenue u asmwxkenne ConHua B ['anaktuke. TUnbl ranakTuk.
Panuoranaktuku u kBazapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akoH Xa0O6ma. Pazberanume ramaktuk. Teopus bonbimoro
B3pbIBa. PenmukroBoe u3nydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaOnronenuss 3BE3qHOro HebGa HEBOOPYKEHHBIM IJIa30M € MCIOJIB30BAaHHUEM KOMIIBIOTEPHBIX
NPUJIOKECHUN IS ONpPEICNICHHUs TOJIOKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moymapus U spKue 3BE31bl.

HaGnronenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUI.

Du3n4ecKuil MPaKTUKYM.

CriocoObl  u3MepeHMs (U3MYECKUX BEJIMYMH C HCIOJb30BAHUEM AHAJIOTOBBIX U IM(POBBIX
U3MEPUTENIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCUTENbHbIE
MOTPENIHOCTH U3MepeHuil pu3mueckux BennyrnH. O1eHKa TpaHHIl TOTPEIIHOCTEH.

[TpoBeneHue KOCBEHHBIX W3MEPEHUH, UCCIIEOBAHUI 3aBUCUMOCTEH (U3MUECKUX BEIMYUH, IPOBEPKa
IPEUIOKEHHBIX TUINoTe3 (BBIOOp M3 paboT, ONMCAHHBIX B TEMaTHYECKMX paslenax «YueHUYeCKUui
SKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

O06o011eHre U cucTeMaTU3alus CoJepkKaHus pa3zenoB Kypca «MexaHnukay, «MonekynsapHas GU3uKa u
TEPMOJMHAMUKAY, «DIeKTpoauHaMuKka», «Komnebanus u BosHBDY, «OCHOBBI CHEIHAIBHOM Teopun
OTHOCUTENBLHOCTHY, «KBaHTOBas pu3MKay, «IJIEMEHTH aCTPOHOMHUHU U aCTPOPHUIUKIY.

Ponb ¢u3uku u acTpoHOMHM B 3KOHOMUYECKOW, TEXHOJIOTMUECKOM, COMANbHON U ATHUECKON cdepax
JesTeIbHOCTH YelIOBeKa, pojb U MECTO (M3MKU M aCTPOHOMHUU B COBPEMEHHOH Hay4yHOM KapTHHE MHUDA,
3HaYeHHE ONMCATEeNIbHOW, CHUCTEMATH3UPYIOIIeH, OOBSICHUTENIPHOW W TMPOTHOCTHYECKOW  (PyHKIMI
¢bu3nyeckoil Teopun, poib pU3NYECKo Teopun B (OPMUPOBAHUM MPEACTABICHUN O (U3NUECKOI KapTHHE
MHUpa, MecTo (U3MYECKOW KapTUHBI MHUpa B O0OILEM psy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTaBICHUN O IPUPOJE.

MexnpeaMeTHbie CBA3H.

Uzyuyenue kypca ¢usuku yriyonéHHoro ypoBHsS B 11 kiacce oOcCymecTBIseTCs € Y4€TOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTWH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

MesicnpeOmemuvie noOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE,
HaydyHbId (akT, THMoTe3a, ¢u3NUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIENIb, U3MEPEHHE, MOTPEIIHOCTH HU3MEpPEHUM, U3MEpUTENbHbIe NMPUOOpPHI, HUbpOBas
nabopaTopus.

Mamemamuka: pelieHNe CHCTEMBbl ypaBHEHMH. TpuUroHOMeTpUyYeckHe (QYHKIUHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpbl M HX NPOEKUUH Ha OCH
KOOpJMHAT, CJOXEeHHEe BeKTOpoB. IIpousBoaHble »sieMeHTapHbIX (yHKuuid. IlpusHaku mnomoOust
TPEYTOJILHUKOB, ONPEeICHNE TUIOMIAAN TUIOCKUX (GUTyp 1 00bEMa Tell.

Buonozua: snekrpudeckue sIBICHUS B KUBOU MPUpPOJE, KojeOaTelbHbIe IBWKCHHUS B )KUBOM MPHPOIE,
JKOJIOTHYECKHE PUCKH IIPU MPOU3BOJCTBE JICKTPOIHEPTUH, IIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKarolleH
Cpelpl, yIbTPa3ByKOBasi JUarHOCTUKA B MEIUIMHE, ONITHYECKUE SIBJICHUS B )KUBOM NPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.



T'eocpaghus: marauTHBIE TIOMIOCA 3eMITH, 3aJIS)KW MarHUTHBIX PyaA, GOTOCHEMKA 3€MHOM MOBEPXHOCTH,
ceiicmorpad.

Texnonozua: NpUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, MIEKTPOJBUraTens SkooOwu,
reHepaTop IEPEMEHHOI0 TOKAa, MHIYKLHUOHHAs Ie4b, JIMHUU JIEKTPONEpEaad, 3JIEKTPOJIBUIraTellb, panap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBY-meub, ynapTpa3ByKoBas IUArHOCTUKAa B TEXHUKE,
MPOCKIIMOHHBIN anmapaT, BOJOKOHHAs OITHKA, COJMHEYHas Oartapesi, CIyTHHUKOBBIC NMPUEMHHKH, SACpPHAS
JHEPreTUKA U DKOJOTHYECKHUE aClIEKThI €€ Pa3BUTHSL.

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI
I10 ®U3UKE HA YPOBHE CPE/IHEI'O OBILEI'O
OBPA30OBAHUAIIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS yueOHOro npeamera «Pu3nka» T0IKHBI OTPaKaTb TOTOBHOCTh U
CIIOCOOHOCTh O0YYarOIIUXCS PYKOBOJICTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH NO3HMIIMENH IJHMYHOCTH,
CHCTEMOW ULEHHOCTHBIX OpHUEHTAlWH, TO3UTUBHBIX BHYTPEHHHX YOSXKICHHIA, COOTBETCTBYIOIIUX
TPAIULMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOILECTBa, pACUIMpEHHE >KU3HEHHOI'O OIblTa U  OIbITa
JeSTeIbHOCTH B IPOLECCe PeaTU3ali OCHOBHBIX HAIPABICHUH BOCHHMTATEIbHOM AEATEIILHOCTH, B TOM
YHCIIe B YaCTH:

rpa:kIaHCKOr0 BOCIIUTAHMA:

e  c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW TOZUIUN OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa;

®  [PUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTUUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECAX IPAXKJTaHCKOTO OOIIECTBA, Y4aCTBOBATh
B CAMOYIIpaBJICHNH B 00pa30BaTeIbHOW OpTaHU3aINH;

® yMEHHE B3aMMOJCWCTBOBATH C COLNMAIBHBIMH MHCTUTYTAMH B COOTBETCTBUH C MX (QYHKIUSMH U
Ha3HAYCHUEM;

® TOTOBHOCTb K 'yMaHUTAapHOH U BOJIOHTEPCKOMN JEATEIBHOCTH.

NaTPUOTHYECKOr0 BOCTIMTAHUS:

e  c(hOPMHUPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, OCTHKCHUSM POCCHICKHX YUEHBIX B
obnacTu GU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e  c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

e  CcrocOOHOCTh OIICHMBATh CHUTYAIlMI0 W IPUHUMAaTh OCO3HAHHbIE pEIICHUs, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

®  0CO3HaHME JMYHOI'O BKJIA/a B OCTPOCHUE YCTOHUYHUBOTO Oy IyIIETo.

ICTETHYECKOr0 BOCIIMTAHUS:

® OCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas OSCTETUKY HAyYyHOI'O TBOPYECTBA, IPHUCYIIETO
¢buznveckoil Hayke.

TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3IuyHbIM cepam NpoPecCHOHATBHOM IESATEIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3MKOM M TEeXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oymymied mpodeccuu M peann30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CamMoOOpa3oBaHWIO B 00JacTH (PU3MKU Ha
MPOTSKEHUH BCEU JKU3HU.



IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e CchOPMHUPOBAHHOCTb  JKOJIOTUYECKOH  KYyIbTYyphl, = OCO3HaHHE  TIJIOOAIBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

e [UIAHMPOBAHHWE M OCYUIECTBIICHUE JICWCTBUI B OKPYXKAIOLIECH CpEle Ha OCHOBE 3HAHUS LEJIEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

®  pacIIMpEHHUE OINbITa JEATEIBHOCTH HKOJIOIMYECKON HAIpaBJIEHHOCTHM Ha OCHOBE MMEIOIINXCS
3HaHUi 10 pusmKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e cpOpMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTH
bu3znuecKoil HayKu;

® OCO3HAaHUE IIEHHOCTH HAy4HOH [eATENbHOCTH, TOTOBHOCTH B IpOLIECCE H3yYeHUS (UBUKU
OCYILIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO ESTEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTe/bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

®  CaMOCTOATENIbHO (hOPMYIUPOBATh U aKTYaIU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

®  OIpENeNATh LU AEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHUKCHMUS,

®  BBUIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pacCMaTpUBAaEMbIX (PU3MUECKUX SBJICHUSAX;

e pazpabarbiBaTh IUIAaH pEHICHUS MPOOJEMbl C YYETOM aHaM3a WMEIOIIUXCA MATepUaIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

® BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM, OLICHUBAThH
PpUCKHU HOCJ'IC}ICTBI/Iﬁ JCATCIIbHOCTH,

® KOODAMHUPOBaTb U  BBINOJMHATH pabOTy B  YCIOBUSAX  pEAJbHOr0, BUPTYaJIbHOIO H
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

e  pa3BUBaTh KPEaTHBHOE MBIIUICHUE NIPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

e  BJAJIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUAMHU M METOJaMU (PU3NYECKOIl HayKH;

e  BJAJeTh HaBbIKAMM y4eOHO-HCCIIEOBATENbCKOM U MPOEKTHOW JAEATENILHOCTH B 001acTH (pu3mkH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pelIeHUs 3anad (PU3NYECKOro
COJIEpKaHus, IPUMEHEHHIO PA3JINYHBIX METOA0B NIO3HAHMS;

® BIAJEThb BHUJAMH JCATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHA, €ro MHTEpIpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3TUYHBIX YYEOHBIX CUTYallUsIX, B TOM YHCIE MPU CO3JaHUN YUYEOHBIX
MIPOEKTOB B 00JacTH (PU3MKU;

o BBIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3W M AKTYAJIW3UPOBATH 3aJiavdy, BBIABUIATb THUIIOTE3Y ee
peIICHUs, HAaXOAWUTHb ApPTyYMCHTBI IJId O0Ka3aTCJIbCTBa CBOHUX YTBep)I(JIeHHfI, 3aaaBaTb MapaMETpbl H
KPUTEPHUH PELLICHUS,

®  AQHANU3HUPOBATH IIOJYYEHHBIE B XOJAE DPELIEHUS 3aJaud pe3yNbTaTbl, KpUTHUYECKH OLICHUBATh HX
AOCTOBEPHOCTD, IPOTHO3UPOBATH HK3BMCHCHHE B HOBBIX YCIIOBUAX,

®  CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aull B 00pa30BATENbHOMN NEATEIBHOCTH, B TOM YHUCIIE
IPU U3YYEHUH (PUBHKH;

®  1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATH IPHUOOPETEHHBIN OIIBIT;

®  yMETh EPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 007aCTh )KU3HEACITEILHOCTH;

®  yMEeTh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

e  BBIIBUTAThb HOBBIE UJCH, ITPEAJIAraTh OPUTMHAIBHBIC IOXObI U PEILECHUS;

e  CTaBUTb IPOOJEMBI U 33]]a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ nnopmanmeii:



e  BJAJETh HAaBBIKAMM NOJy4YeHUs HH(POpMAIUN (PU3MUECKOTO COAEPIKaHUS M3 WCTOYHHMKOB PasHBIX
TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIISTh IOMCK, aHAINU3, CUCTEMATU3ALMI0 U UHTEPIPETALU0 HHPOPMaLUU
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

®  OIICHHBATh IOCTOBEPHOCTH HH(OpMaIH;

®  HUCHOJB30BATh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHU3allMOHHBIX 33/1a4 ¢ COOJIOJCHUEM TpeOOBaHUI 3PTOHOMUKH,
TEXHUKA O€30MacHOCTH, THUTHEHBI, pPEeCcypcocOepeKeHHs, TPABOBBIX M ATHYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

®  CO03/1aBaTh TEKCThl (PU3MUECKOrO COAEPKAHUS B pa3iIMuHbIX (opMmMaTax ¢ y4éTOM Ha3HAYEHUs
nHGOpMalLUU U LIEIEeBOH ayIuTOPHH, BEIOUpPask ONTUMAIIbHYIO (JOpMY IPEICTABICHUS U BU3yaIU3alUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

®  OCYILECTBJIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JEATEILHOCTH;

®  pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYaAllMH U CMAT4aTh KOH(IMKTHI;

e  pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

®  [IOHMMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHUBHUYaIbHON paboThI;

e BpIOMpaTh TEMATHKy W METOABl COBMECTHBIX JEHCTBHHA ¢ Y4€TOM OOLIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)KJ10T0 4JeHa KOJUIEKTHBA;

® [IPUHUMATh LIEIH COBMECTHOM AEATEIBbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH AEUCTBHS 11O €€
JTOCTIDKEHHUIO: COCTABIIATH TUIAH JEHCTBHIA, pacTIpEACIsITh PO C YUETOM MHEHUH YYaCTHHKOB, OOCYXIATh
pe3yabTaThl COBMECTHON pabOTHI;

e OIICHHMBaTh KaueCTBO CBOEr0 BKJIAJa M KaXIOr0 Y4YacTHUKAa KOMaHIbl B OOLIMI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

e qpemaraTb HOBBIE TIPOEKTBHI, OLIEHMWBATh MJAEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

®  OCYLIECTBJISATh MO3UTHBHOE CTPATETHUYECKOE IOBEJACHHE B PA3IMUHBIX CUTYalUAX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

®  CaMOCTOSTENIBHO OCYILIECTBIATH MO3HABATEIbHYIO JESTEIbHOCT B 00JaCTH (PU3UKH U ACTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4H;

®  CaMOCTOATEIBHO COCTABJIATH IUIAH PELIEHUS PACYETHBIX M KAUECTBEHHBIX 3a/1a4, IJIaH BBIIOJIHEHHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOYTEHUM;

®  J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

®  pacuMpsATh paMKH Y4eOHOIr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

e  JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILEHUE;

®  OLIEHMBATh NPUOOPETEHHBIN OIBIT;

e crnocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMLIMH B 00JacTu (U3HKH, MOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

e JaBaTh OILIGHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTUBBI B JE€SATEIBHOCTb, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISM;

e BIAJETh HaBbIKAMHU I103HABATEIbHOW pe(dieKkcuu Kak OCO3HAHUS COBEPIIAEMBbIX ACUCTBUNA U
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YNIBTATOB U OCHOBAHMIA;

®  HCHOJB30BATH MPUEMBI peIICKCUH JJISl OLEHKH CUTYaIH, BEIOOpA BEPHOTO PELICHHUS;

®  yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 MX CHIJKECHUIO;

®  IIPUHUMAaTh MOTHUBBI MU apTyMEHTHI IPYTUX MIPU aHAJIU3€E PE3YIbTATOB AEATEIBHOCTH;

e [IpUHUMATh ce0sl, HOHUMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;

® [IPUHUMAaTh MOTUBBI U apTyMEHTHI IPYTUX MIPH aHAJIU3E PE3YJIbTATOB JAESITEIBHOCTH;



e  [pHU3HABAThH CBOE MPABO U MPABO JPYTUX HA OUIMOKH.

B mpomecce MOCTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS TPOTPAMMBI 1O (DU3HMKE ISl YPOBHS
cpemHero ooOmero o0pa3oBaHHS y OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIA HWHTEIUICKT,
Mpernoiararomuil copMUpPOBaHHOCTb:

®  CaMOCO3HAHWs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BHJCTh
HaIpPaBIICHUS PA3BUTHS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH YBEPEHHBIM B ce0¢;

®  CaMOpETyJIHpPOBAaHHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CITIOCOOHOCTh aJalTHPOBATHCS K 3MOIMOHAILHBIM M3MEHEHHUSM U TNPOSBISATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

e BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO LEIH U YCIEXY, ONTHMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATH, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

®  OMIIaTHH, BKJIFOYAIOIICH CIIOCOOHOCTh TOHMMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHX, YYUTHIBATH
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

®  CONMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOMICHHUS C IPYTUMHU JIFOJAbMHU,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny o0yuyenus B 10 knacce npeaMeTHbIE pe3yabTaThl HA YIITYOJIEHHOM YPOBHE JOJIKHBI OTPAKATh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

® [OHUMAaTh POJIb (DU3UKH B IKOHOMHUYECKOW, TEXHOJIOTHYECKOM, IKOJIOTHUYECKOH, COIMAIBLHON H
ATHYECKOH cepax AesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU B COBPEMEHHON HAyYHOU KapTHHE MUpa,
3HaYeHHE ONMCATEeNIbHOW, CHUCTEMaTH3UPYIOIIeH, OObSICHUTENBHOW H TNPOTHOCTHYECKOW — (PyHKIHI
¢u3nveckoil TeOpUM — MEXaHUKH, MOJIEKYISIpHOH (U3MKU M TEPMOJAMHAMHKH, POJIb (PU3NYECKOH TEOpUH B
(hopMHPOBaHUHU MIPENICTABICHUM O PU3NYECKON KapTUHE MUPA;

e pasznuyaTh yYCIOBUS TNPUMEHUMOCTH Mojened (U3MUecKuxX Tel M IPOLECCOB (SBIECHUN):
MHEepLMaJbHas CUCTEMa OTC4€Ta, abCONIOTHO TBEPAOE TENO, MaTepuaibHash TOYKA, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOTHOE MajJeHHe, a0COJMIOTHO ympyras jaeopmaiusi, aOCONIOTHO YyNpyroe M abCoOIIOTHO
HEYIPYroe CTOJIKHOBEHUS, MOJIENIU Ta3a, KUAKOCTH U TBEPIOTO (KPUCTAIUIMYECKOI0) Tela, WeaabHbIi ras,
TOYEYHBIN 3apsj, OAHOPOAHOE IEKTPUUECKOE TOJIE;

e  pa3nuyaTh yCHOBUsA (TpaHUIBl, O0JACTH) NPUMEHMMOCTH (PU3NUYECKHX 3aKOHOB, IOHUMATh
BCeoOIUi XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

®  aQHaANU3UPOBAaTh U OOBACHATH MEXAaHUYECKHE IIPOLIECChl M SIBJICHHUS, HCIOJbB3YS OCHOBHBIE
MOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXAHHMYECKOIO JBIKEHHUS, (OpMyJbl KHUHEMAaTUKU
PaBHOYCKOPEHHOTI'O ABMKEHUS, IpeoOpazoBanus ['anuiies 111 CKOPOCTH U NepeMeleHus, 3akoubl HproToHa,
IIPUHLMII OTHOCUTEJIBHOCTH ['anniesi, 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOHBI COXPAHEHHUS HMMIIYJbCca U
MEXaHUYECKOM PHEepIruu, CBA3b PabOTHI CHIIbI C U3BMEHEHHEM MEXaHUYECKON SHEPrUH, YCIOBUS paBHOBECHUS
TBEPAOrO Teja), MPU 3TOM HCIIOJIb30BaTh MaTEMaTHUECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIOBHS
MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IpeoOpazoBanuil ["anmuies, BTOporo u TpeThero 3akoHoB HeioToHa,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHMYECKON YHEPIHH, 3aKOHAa BCEMUPHOTO TATOTEHUS;

®  AHAJIM3HUPOBATh U OOBACHATH TEIUIOBBIEC NMPOLECCHI U SIBICHUS, UCIOJIb3Yys OCHOBHBIE IMOJOXKEHHUS
MKT u 3aKOHBI MOJEKYJSPHON (PU3UKU U TEPMOAMHAMUKH (CBSA3b JABJICHUS HIICAIBHOTO ra3a co CpenHei
KMHETUYECKOM DSHEpruedl TEIUIOBOrO JBWKEHMS M KOHILIEHTpAalMEed €ro MOJIEKYJ, CBSI3b TEMIEPATypbl
BEIIECTBA CO CPEAHEN KUHETUYECKOM SHEpPrueil TEeIJIOBOrO JBHKEHHS €ro YacTHIl, CBA3b JABJICHHS
WJICAJIbHOTO Ta3a C KOHIIEHTpallUe MOJIEKYJ U €ro TeMrepaTrypou, ypaBHeHue MenaeneeBa—KnaneipoHa,
NIEPBBIA 3aKOH TEPMOAMHAMMKH, 33aKOH COXPAaHEHHUS DSHEPIUM B TEIUIOBBIX MpoOIleccax), NpU 3TOM
HCIOJIb30BaTh MaTEMaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS NPUMEHUMOCTH YpaBHEHHUS
MenaeneeBa—Kinaneipona;



®  AHAJIM3HUPOBATH U OOBSCHATH AIEKTPHUECKUE SBICHUS, UCIIOJIb3YS] OCHOBHBIC TIOJOXKEHHUS U 3aKOHBI
ANEKTPOAMHAMUKH (3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsiaa, 3akoH KyinoHa, NOTEHIMATbHOCTD
ANEKTPOCTATUYECKOTO IOJISI, IPUHLMII CYIIEPIO3ULUM dJIEKTPUUECKUX TOJIEH, IIPU ATOM yKa3blBasl YCIOBHUS
IIPUMEHMMOCTH 3akoHa KyroHa, a Takke NMpakTUYEeCKH Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa U1 ydacTka
LETH | JUIA 3aMKHYTOH AJIEKTPUYECKOM 11emnu, 3akoH JIxoyns—JIenna, npaBuna Kupxroda, 3akonsr @apaaes
IUISL BJIEKTPOIIN3A);

e OomnMChIBaTh (PU3MYECKHE MPOLECCH M SIBICHUS, UCIOJIb3ySd BEIHYMHBL IMEpEeMeEIleHHe, CKOPOCTb,
YCKOpPEHHE, UMITYJIbC Te€la M CUCTEMbI TEJl, CUJIa, MOMEHT CHWJIbl, JABJICHHE, MOTCHLUHAIbHAs SHEpPrus,
KUHETHYECKasl SHEpPIus, MEXaHW4ecKas SHeprus, padoTa CHIIbL, LIEHTPOCTPEMHUTEIILHOE YCKOpEHHE, CHia
TSOKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUS, MOLTHOCTh, SHEPTHs B3aUMOJCHCTBUS Tena ¢ 3eMiéil BOIM3M eé
MOBEPXHOCTHU, IHEPIHsl YIPYroi AeGopMmaiu IpyKUHbI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAs TeMIiepaTrypa
Tena, paboTa B TePMOJUHAMUKE, BHYTPEHHSISI SHEPTUs UICAIbHOTO OJIHOATOMHOTO Ta3a, paboTa uaealbHOTo
raza, OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KII/[ uaeanbHOro TeImoBOro JBHUraress; dJEKTPUYECKOe I0JIE,
HaNpsLKEHHOCTD AJIEKTPUYECKOr0 MOJIs, HAIPSHKEHHOCTD I10JI1 TOYEUHOTO 3apsA/ia UM 3apsyKEHHOTO 111apa B
BAKyyM€ M B JMDJIEKTPUKE, NOTEHIMAI 3JIEKTPOCTATUYECKOTO IMOJs, Pa3HOCTh IOTEHLUAJIOB,
3JEKTPOJBIKYIAs CUJIA, CHJIa TOKA, HANpPsDKEHHE, MOLIHOCTh TOKA, 3JIEKTPUYECKAass EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YdacTKa LENU C IOCJIEJOBATEIbHBIM M Mapajule]bHBIM COEJUHEHHEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO M0JI KOHIAEHCATOpa;

®  OOBICHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKHUX SBICHUIN: MEXaHHMUECKOE ABM)KEHUE, TEIIOBOE
JBIDKEHUE YacTHIl BEIIECTBa, TEIUIOBOE paBHOBecHE, OpOYHOBCKOoe IBWXeHue, auddysus, ucmapenwue,
KUIIEHUE U KOHJEHCALMS, TUIABJICHUE U KPUCTAJUIM3ALUsl, HAPABICHHOCTh TEILUIONEPENayu, FIEKTPU3ALIMS
T€Jl, 3KBUIMOTEHINAJIBbHOCTh ITOBEPXHOCTH 3aPSKEHHOTO IIPOBOHUKA;

® [POBOJUTH MCCIEAOBAHHWE 3aBUCHMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT JIpYyrod c
HCIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YyJbTaThl
MOJIYYEHHOM 3aBUCUMOCTU (DPU3MUECKUX BEJIMYUH B BUJAE IPaQUKOB C Y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEH
U3MEpPEHUH, 1eNaTh BBIBOJBI 110 PE3YJIbTaTaM HUCCIIEIOBaHUS;

® [IPOBOJUTH KOCBEHHbIE€ HM3MEpPEHMsS (PHU3MUECKUX BEJIUYMH, MPU ITOM BBIOMpPATh ONTUMAJIBHBINA
METOJ HM3MEpEeHMs], OLIEHHBAaTh AOCOJIIOTHBIE U OTHOCHUTENIbHBIE IMOTPEUIHOCTH MPSAMBIX M KOCBEHHBIX
U3MEPEHMUI;

®  [POBOJUTH OIBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: MJIAHUPOBATh SKCIEPUMEHT, COOMpATh
JKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, AHAJIM3UPOBATh IOJYUYEHHBIE PE3yJbTaThl M JAENaTh BBIBOJ O CTaTyce
MPEJI0KEHHON THIIOTE3bI;

e coOmonaTe mpaBuiia OE30MacHOTO TpyJa IpPHU IMPOBEIECHUU HCCIEAOBAaHUNA B paMKax ydeOHOro
AKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HUCCIIEeI0BATENIbCKON U MTPOEKTHOM JNEATENHOCTH € UCIOIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

e pemarh pacu€THbIE 33/Ja4M C SBHO 3aJaHHOM M HEABHO 3a/JlaHHON (DM3MYECKOM MOJENbIo: Ha
OCHOBAHMHU aHAJIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (DPM3MYECKON MOJENIH, OTBEYANOLIEH TpeOoBaHUSAM
3ajjaud, TMPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYNaThl (U3NYECKUX TEOpUil IpH
UCIOJIb30BAaHUM MaTeMaTHYeCKUX METOJIOB pEelIeHUs 3ajay, MpPOBOJUTh pacu€Thl Ha OCHOBAHHUH
UMEIOLIUXCA JIaHHBIX, aHAJIW3UPOBATh pPE3yJIbTaTbl U KOPPEKTHUPOBATh METOJbl PpELIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3YyJIbTATOB;

e pemaTh KauyeCTBEHHbIE 3a/auyM, TPeOYIOLIHe NPUMEHEHUS 3HAHWHM M3 pa3HBIX pPa3leNoB Kypca
¢bu3uKy, a TakKe MHTErpali 3HAHUN U3 JAPYrHX MPEIMETOB €CTECTBEHHO-HAYYHOr'O LIMKJIA: BHICTPAUBATh
JIOTHUYECKYIO IIETIOUKY PAaCCYKICHMH C ONOpPOW Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKUE
SIBJIICHMS;

® HCNOJNb30BaTh TEOPETHUECKHWE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB PabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

® [PUBOAMTH MPUMEPHI BKIAJa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;



®  AHANU3HUPOBATH U OIICHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOJICTBEHHOM JIEATEIHHOCTH YEJIOBEKa,
CBSA3aHHON C (DU3WYECKUMH TPOIECCAMU, C TO3UIUN SKOJOTUYECKONW O€30MacHOCTH, MPEJCTABICHUN O
palMOHAIBHOM TPHUPOJONOIB30BAHUM, a TaKKEe pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHHM Haykd U
TEXHOJIOTUH [T JATbHEHIIIET0 pa3BUTHS YEIOBEUECKOro 00IIEeCTBa;

® T[pPUMEHATh pa3IU4YHbIe CIOCOObl paboThl ¢ HHOpMalKe (QUINIECKOrO COAEpPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJIb30BATh COBPEMEHHBIC
nH(OPMAaLIMOHHBIE TEXHOJIOTUH IS MTOUCKA, epepadOTKH U MPEAbIBICHUS y4eOHON 1 HAYYHO-TIOMYJISIPHOI
uH(poOpMalUK, CTPYKTYpPUPOBaHHMS M UHTEpIpeTauud HHPOpMalMM, TMOJYYeHHOH U3 PazIUYHbIX
MCTOYHHUKOB, KPUTHYECKU aHAJIM3UPOBATh MOTydaeMyr0 HH(OPMAIUIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK
Ha OCHOBE MMEIOIINXCS 3HAHWM, TaK U HA OCHOBE aHAJIN3a UCTOYHHUKA WHPOPMALIUY;

® MpOSBIATH OPraHM3aLMOHHBIE W IIO3HABATENbHBIE YMEHHS CaMOCTOSITENILHOTO MPUOOpETeHHUS
HOBBIX 3HAHUI B MpOIlecce BHIMOIHEHUS MPOSKTHBIX U YUeOHO-UCCIIEI0BATENIbCKUX PadoT;

e paboTaTh B IPYIIIE C UCIOJHEHUEM Pa3IMUHBIX COLMAILHBIX POJICH, INIaHUPOBATh PabOTy TPYIIIIHI,
palMOHANIBHO PACHpPEACNATh ACSATENbHOCTh B HECTAHJAPTHBIX CUTYAlUsX, aJ€KBAaTHO OIICHUBATH BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB IPYIIIBI B pEeLICHHE paccCMaTpuBaeMoi npoOIeMbl;

® [POSBIATH MOTHBALMIO K Oyaymed NpoecCHOHATbHON AEATENBHOCTH IO CHENHUATBHOCTIM
(hUBUKO-TEXHHUYECKOTO MPODHUIISL.

K xonny o0yuenus B 11 knacce npeaMeTHbIE PE3yIbTaThl Ha YIIIYOJIEHHOM YPOBHE JOJIKHBI OTPAKaTh
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® [IOHMMAaTh POJib (PU3UKH B SKOHOMMYECKON, TEXHOJIOIMUECKON, COLIMAIBHOM U 3THYECKOM cdepax
JeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOM Hay4HOM KapTHHE MHpPA, POJIb aCTPOHOMHHU
B IIPAaKTHYECKON [JEATEIIBHOCTH 4YEJIOBEKAa M JAJbHEHIIEM HAyYHO-TEXHUYECKOM pa3BUTHUH, 3HAYCHUE
OIHCaTeNbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIbHOW U IPOrHOCTHYECKON (pyHKIUN pusndeckoit Teopun
— DBJIEKTPOJUHAMUKH, CIEUUATbHOW TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOM (HU3UKH, posib (U3HUECKOM
TeopuH B (POPMHUPOBAHUU MPEICTABICHUNA O (PU3NUECKOI KapTHHE MHpa, MECTO (PU3MUECKON KapTHHBI MHpa
B 00I1I€M psZTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHHUH O MPUPO/IE;

e paznuyaTh yYCIOBUS TNPUMEHUMOCTH Mojened (U3MUecKuX Tel M IPOLECcCOB (SBIECHUN):
OJTHOPOJIHOE JIEKTPUYECKOE U OJJHOPOAHOE MArHUTHOE T10JIs, TApMOHUYECKUE KOJIeOaHus, MaTeMaTHYEeCKHH
MasiITHUK, UJCalIbHbIM NMPYXUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UACATIbHBIN KOJeOaTeIbHbIH KOHTYD,
TOHKasl IMH3a, MOJIEJIEH aTOMa, aTOMHOTO sIIpa U KBaHTOBOM MOJIENIH CBETA;

e pa3iuyarth YyciaoBUsA (TpaHUIBl, OOJACTH) HPUMEHHUMOCTH (PU3MUYECKMX 3aKOHOB, IOHUMATh
BceoOIunit XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB U OIPaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

®  AHAJIM3HUPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE INPOLECCHl W SBJICHMSA, UCHOJb3ys OCHOBHBIC
MOJIOKEHHUST U 3aKOHBI 3JIEKTPOJUHAMUKUA U CHELMATbHOM TEOpPUHM OTHOCHUTENBHOCTH (3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsana, cuna Ammepa, cuna JlopeHna, 3aKOH 3JE€KTPOMarHUTHOM MHAYKLUH, MPABUIIO
Jlenna, cBsa3p D/IC caMOMHAYKIIMY B JIEMEHTE AJIEKTPUYECKON LEMN CO CKOPOCTHIO U3MEHEHMS CHJIBI TOKA,
MOCTYJIATHI CIIeHUaTIbHOW TEOPUU OTHOCUTEILHOCTH DUHIITEHHA);

®  AHAJIM3HUPOBATH U OOBSCHATH KBAHTOBBIEC MPOLIECCH U SBJICHUS, HCIIONIB3YS MOJIOKEHUS KBAHTOBOU
¢usuku (ypaBHeHHe OHHIITEWHa 11 ¢GoTorddekra, nepBelidi M BTOpo mocTynaTel bopa, mpunHImI
COOTHOILIEHUs HeompenenénHocTeil ['elizenOepra, 3aKOHbI COXpAaHEHUs 3apsAOBOTO U MAacCOBOIO YHCEN U
SHEPTHUH B SIEPHBIX PEAKLUAX, 3aKOH PaAMOAaKTUBHOTO pacnaaa);

e onuceBaTh (U3MYECKHUE TMPOLECChl M  SBJIEHHUS, UCIHOJb3YySl BEIUYMHBI: HaNpPsHKEHHOCTD
ANEKTPUYECKOTO MOJIsA, MOTEHIHAI 3JIEKTPOCTATHUECKOTO MOJIsI, PA3HOCTh MOTEHIUAJIOB, 3IEKTPOABUKYIIAs
CWJIa, MTHAYKIUS MarHUTHOTO TOJIsl, MATHUTHBIN TOTOK, CHJIa AMIIEpa, MHAYKTUBHOCTb, JIEKTPOABHIKYILAS
CHJIa CAMOMHIYKIIMH, SHEPIYsl MArHUTHOTO TOJISI IPOBOJIHUKA C TOKOM, PEIATUBUCTCKANA UMITYJIbC, MTOJIHAS
SHEPIHUs, SHEPIrHs MOKOsI CBOOOTHON YaCTHUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO H 3apsl A1pa,
SHEPIUs CBA3HU A1pa;



e OOBACHATH OCOOEHHOCTH MpPOTEKaHWS (U3NYECKUX SBICHHNA: HIIEKTPOMArHUTHAs WHIYKIIHA,
CAMOMHJYKIIMsI, pE30HAHC, MHTEep(EPEHLINs BOJIH, AU(PpaKIUs, TUCIIEPCHs], T0JIHOE BHYTPEHHEE OTPakKEHUE,
doroanextpuueckuir 3dpdexr (pororddexr), amppa- u Oera-pacmanbl sAAep, raMMa-H3IydeHHUE sep,
(u3nvecKre IPUHIMIIBI CIEKTPAIbHOTO aHAIN3a U pabOTHI J1a3epa;

e  OmpejaesiATh HAIPaBICHUE MHAYKLIUM MAarHUTHOTO IOJIsSI NPOBOJHUKA C TOKOM, CHJIBI AMIepa u
cunbl JIopeHua;

®  CTPOMTH HM300pakeHUe, CO37AaBAEMOE IIJIOCKMM 3€pKaloM, TOHKOW JIMH30M, M PacCUUTHIBATh €ro
XapaKTePUCTHKH;

® [IPUMEHATh OCHOBOIIOJIATAOLINE ACTPOHOMUYECKHE IMOHATHS, TEOPUM M 3aKOHBI JUIs aHalu3a U
O0bsiIcCHEHUs] (U3MYECKUX IPOLIECCOB, MPOUCXOIAIIMX B 3BE3MaX, B 3BE3IHBIX CUCTEMaX, B
MEXTaJlaKTUYECKOM cpejie; IBUKEHHs HeOEeCHBIX Tell, 3BOIIOLMHU 3BE311 U BeeneHnnoii;

® [POBOJUTH HCCIEAOBAHUE 3aBHCUMOCTEH (PU3MYECKMX BEIMYMH C HUCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUH, IpyU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PMKCHPOBATh pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
(bU3NYEeCKNUX BEIMYHH B BUJE TPA(QUKOB ¢ y4ETOM aOCOIOTHBIX TOTPEIIHOCTEN N3MEPEHHA, JIeNIaTh BHIBOJIBI
0 pe3yJIbTaTaM HCCIICA0BaHUS;

® [IPOBOJUTH KOCBEHHbIE HU3MEpPEHMsS (PU3MUECKUX BEJIUYUH, MPU ITOM BBIOMpPATh ONTHUMAJIbHBIN
METOJl M3MEpEeHMsI, OLIEHHBAaTh AOCOJIIOTHBIE W OTHOCHUTENIbHBIE IOTPEHIHOCTH MPSAMBIX M KOCBEHHBIX
HU3MEpEHUI;

®  [IPOBOJUTH ONBITHI IO MPOBEPKE MPEITIOKEHHON THIOTE3bI: TUIAHUPOBATh YKCIIEPUMEHT, COOUPATh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJM3UPOBATh MOJIYYEHHBIE pe3ysbTaTbl M JeJlaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTE3bI;

®  ONHCHIBATH METOMBI IMOJYYEHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH,

e coOmonath mpaBwiia 0€30MacHOTO TpyAa NpPU TPOBENEHUHM HCCIEAOBAaHUN B paMKax y4eOHOTO
HKCIIEPUMEHTA, MTPAKTHKYMa U Y4eOHO-UCCIIeI0BATEIbCKON M MIPOSKTHOM JESITEIHHOCTH C UCTIOIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

e pemarh pacu€THBIE 33/Ja4M C SIBHO 33aJaHHOM M HESBHO 33/JaHHON (pU3MUYecKOW MOJENbI0: Ha
OCHOBAaHMHW aHaJIHM3a YCJOBUs BBIOMpaATh (PU3MUYECKHe MOJENu, OTBevarolue TpPeOOBaHHUAM 3a7ayM,
IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJAThl (PU3MUECKUX TEOPHH MpPU HCIOJIb30BAaHUH
MaTeMaTHYeCKUX METOJIOB pelIeHHs 3ahay, MPOBOJAUTH pPacuéThl Ha OCHOBAaHMM HMMEIOLIMXCS JAaHHBIX,
aHAJM3UPOBATh PE3YIBTATHI U KOPPEKTUPOBATH METO/IBI PEUICHHUS C YIETOM MOTYUYCHHBIX PE3yJIbTaTOB;

e pemath KaueCTBEHHBIC 3a/lauyd, TPEOYIOUIHEe NPUMEHEHUS 3HAHWA M3 Pa3HBIX pPa3leNioB Kypca
bu3MKHM, a TakKe MHTErpAlly 3HAHUN U3 APYIHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BHICTPAUBAThH
JIOTHYECKYIO IIETIOYKY PACCYKICHHH C OMOpPOH Ha W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (PH3HUYECKHUE
SIBJICHMUS,

®  UCHOJB30BATh TEOPETUYECKHE 3HAHUSA Ui OOBSCHEHHS OCHOBHBIX TPUHIMIIOB pPabOTHI
M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

®  [IPUBOAMTH MPHUMEPHI BKIA/Ja POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

®  aHAIM3HUPOBATH M OIICHUBATH ITOCIIEACTBUS OBITOBOM M MIPOM3BOJICTBEHHOH EATETLHOCTH YEIIOBEKa,
CBSI3aHHOM C (PU3UYECKUMH IPOLIECCAMHU, C TO3ULHUI 3KOIOTHYecKOoi O0e30MacHOCTH, NPEACTaBICHUN O
paMoHaTFHOM MPHUPOJONONB30BAaHAN, a TaKKe pPasyMHOM HCIOJIB30BAaHHM JOCTIDKCHUH HAyKd U
TEXHOJIOTHH JJIs1 JATBHEHIIIETO pa3BUTHS YEJT0BEUYECKOTO OOIIECTBA;

® [PUMEHATH pa3IM4YHbIE CIOCOOBI pPabdOThl ¢ uWHpOpMaLUed (UIUUECKOTO0 COAEpXKAHHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOIMH, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJIOTHH JUI TOUCKA, TIepepabOTKH U MPEIbSIBICHUS y4eOHOW U HAYYHO-TIOMYJISIPHOM
uHbOpMalUY, CTPYKTYpPUPOBAaHHUS M HHTEpIpeTaluu HHGOpMAIMK, TOJYYEHHOW W3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJYy4aeMyr0 MH(OPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK
Ha OCHOBE MMEIOIMXCS 3HAaHUMH, TaK ¥ HAa OCHOBE aHAJIN3a UCTOYHHKA UH(OpMALIUH;



® MPOSBIATH OpPraHM3ALMOHHBIE W TIO3HABATENbHBIE YMEHHS CaMOCTOATEIBHOTO INPHOOpPETeHHUS
HOBBIX 3HaHUI1 B ITpOIIECCEe BBIIIOJHEHUS IPOCKTHBIX U y4eOHO-UCCIIE10BaTENbCKUX PA0OT;

e paboTaTh B IpyIIie ¢ UCIIOTHEHUEM PA3ITUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy IPYIIIbI,
pPalMOHAIBHO PACHPENCIATh JEATEIBHOCTh B HECTAHIAPTHBIX CHUTyalMsX, aICKBAaTHO OLEHUBATh BKJIAL
KaXX/I0TO U3 YYaCTHUKOB TPYIIIBI B PEHICHUE PacCMAaTPUBAEMOM MTPOOIEMBI;

® [POSBIATH MOTHMBALMIO K Oyaymed NpoQecCHOHATbHON AEATENBHOCTH TO CHEHHUATbHOCTAM
(U3NKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
K L]
0JINY€CTBO YaCOB JnekTpoHHEIe opMupyeMble
CONMAJILHO
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Kontpoabubie IlpakTnyeckue 3HAaYMMble H
n/m  NmporpamMmsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI LIEHHOCTHbIE
pecypchbl
OTHOIIEHUS
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPO/IbI
11 Hayunsiit MeTos1 mo3HaHus 6 Bbu6moreka [JOK 26
' PUPOJIBI https://m.edsoo.ru/f16b68d7 '
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunematitka 10 https://m.edsoo.ru/f16b68d7 6.10
bu6mmoreka IIOK
22 Aumamika 10 https://m.edsoo.ru/f16b68d7 6.10
" bubnuoreka [{OK
23 CratiiKa TBEPIOTO TENA > L https://m.edsoo.ru/f16b68d7 6.10
bubnmorexa LIOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7 4,6
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHoBBI Eus 10K
. noIMoTeKa
3.1 MOJIEKYJISIPHOKUHETUYECKON 15 1 https://m.edsoo.ru/fL6h68d7 3,4
TEOpHH
39 Tepmoannamuka. TemnoBsie 20 1 but6mmoreka [IOK 4.10

MalllTMHbI

https://m.edsoo.ru/f16b68d7
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33 ArperatHble COCTOSIHHSI BEIIECTBA. 14 bubnmoreka [JOK 34
' ®da3oBbIe MEPEXOIbI https://m.edsoo.ru/f16b68d7 '
Uroro mo pazueny 49
Paznen 4. JIEKTPO/IMHAMUKA
bubnunoreka LIOK
41 OSextpieckoe noie 24 https://m.edsoo ru/f16068d7 20
. . bubnnorexa [{OK
4.2 IToCTOSTHHBIN 3JIEKTPUUECKHUIA TOK 24 https://m.eds00.ru/f16b68d7 6,10
bubnunoreka LIOK
4.3 Tox B pasTHHBIX cpejax 6 https://m.edsoo.ru/f16b68d7 45
Htoro no pazneny 54
Pazien 5. PUBUUYECKHUUN [IPAKTUKYM
. bubnuoreka [IOK
51 DHU3MICCKUH PAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7 2,10
Hroro no pazneny 16
bu6mmoreka IIOK
Pesepeiioe Bpems 10 https://m.edsoo ru/f16068d7 20
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB dopmupyembie
JJIeKTPOHHbIE
COIUATBHO
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
Kourpoabnbie IIpakTnueckue 3HAYHUMBbIe H
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI LEHHOCTHbIE
pecypcsl
OTHOIIIEHMSI
Paznen 1. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
11 Martmrioe none 14 https://m.edso00.ru/39859ef1 26
bubmuorexa [JOK
1.2 DneKTpoOMarHuTHasi MHAYKLHS 13 1 https://m.edsoo.ru/39859f1 34
Htoro no paznemny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmoreka [JOK
2.1 MexaHndeckue KoineOaHus 10 https://m.edsoo.ru/39859f1 2,3
bu6mmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15 https://m.eds00.ru/39859ef1 2,3
53 MexaHu4eckue u 10 1 bubmuorexa [JOK 23
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.eds00.ru/39859¢f1 '
bu6mmoreka [JOK
24 Omuka 25 ! https://m.edso00.ru/39859¢f1 45
Hroro no pazneny 60
Pa3nen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocopst CTO > ! https://m.edso00.ru/39859¢f1 3,10
Hroro mo pazneny 5
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Pasnesn 4. KBAHTOBAS PU3UKA

41 KopnyckynsipHO-BOIHOBOM 15 bubnuoreka [IOK 26
' ITyanu3m https://m.edso0.ru/39859¢f1 ’
bu6mmoreka [IOK
42 Dusika atoma > https://m.edso00.ru/39859ef1 26
43 ®du3uKa aTOMHOTO fAJIpa U 5 bubmuorexa [JOK 26
' 3JIEMEHTAPHBIX YACTHII https://m.edsoo.ru/39859¢ef1 '
Hroro mo pazueny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
51 DneMEeHThI aCTPOHOMHUH U 12 bubnuorexa [JOK 34
' acTpoQU3UKH https://m.edso00.ru/39859ef1 '
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTHKYM
. bubnuoteka [JOK
61 Dusieckiit MpakTHicyM 16 16 https://m.edsoo.ru/39859ef1 2.6
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 00001ICHIE
MIPEIMETHOTO COACPKAHUS H
7.1 OEHHTa eSITeJ'II)H(I)[CEI/I 15 bubmorexa HOK 3,10
' e ’ https://m.edsoo.ru/39859%f1 =~
MPUOOPETEHHOTO MPHU U3yUYECHUU
Kypca ¢usuku 10 — 11 kmaccoB
Wroro no pazmeny 15
bubmuorexa [JOK
Pesepeitoe Bpens 10 https://m.edso00.ru/39859¢ef1 3,10
OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

dusnka — pyHAaMEHTaTbHAs HayKa O
npupoze

Hayunblii MeTO/ MO3HAHUS U METO/IbI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

SKCHepI/IMeHT H TCOPH: B ITPOLUCCCC ITO3HAHUA

npupopl. HabmoneHre u SKCriepuMeHT B
busuke

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH

AOGCooTHas M OTHOCUTENbHAS OTPEIIHOCTH
U3MepeHUl PU3NYEeCKNX BEIUUNH

MonenupoBanue B ¢pusuke. Poib u mecto
¢bu3uku B pOPMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
JESATEIBHOCTH JIIOJEH

Mexanudeckoe asmxkenue. Cucrema oTcuera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
neuxkenHus. [Ipsmast u oOpaTHas 3a1aun
MEXaHUKU

Paanyc-BekTop MatepuanbHON TOYKH, €TO
MIPOEKIIMU HA OCU KOOpAUHAT. TpaekTopus.
[Tepememenue. Ckopocth. X npoexkuuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHE.




['paduueckoe onrcaHre paBHOMEPHOTO
NPSIMOJIMHEHHOTO IBUKCHUS

10

11

12

CrnosxeHue nepeMeIeHnil U CKOPOCTEM.
Pewenne 3anau
HepaBHomepHoe aBukeHue. MrooBeHHas

cKkopocTh. Yckopenue. [Ipsamonuneiinoe
JIBUJKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

['padmyeckoe onricanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoHOe majeHue. Y CKOpeHne CBOOOTHOTO
naJcHus. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS OT BpEMEHH B UX
rpaduku

14

15

16

JIBmxeHue tena, OpOIIeHHOTO MO YTIIIOM K
TOPU30HTY

KpuBonuneiinoe aBuxeHue. JBrxeHue mno
OKPYKHOCTH. YTJIOBasl U TUHEHHAsA CKOPOCTb.
Ilepuon n wacrora. LIeHTpOoCTpEMHUTENBHOE U
MIOJIHOE YCKOPEHHUE

Pemenne 3agau mo reme "Kunemaruka'"

17

IIepBbiit 3axk0H HproTona. MHEpunanbHbIe
cucreMsl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.
HeunepuuanbHble CUCTEMBI OTCYETA

18

19

20

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH Hrrorona. Macca

Bzaumopeiicteue ten. Tpernit 3aKk0H
Hsrorona

[Tpunimn cynepno3uinuu cui. Pemenne




3aaa4 Ha IPUMCHCHHUEC 3aKOHOB HrroTona

3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBUBAJICHTHOCTb IPAaBUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO
naJIcHus
JIBrkeHne HeOECHBIX Te U X

23 HMCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYecKasi CkopocTb. 3akoHbl Keriepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUIIbI CUT TPEHUS.

25 JIBuKeHHE B )KUAKOCTHU U raze ¢ y4ETOM CHUIIbI
COIPOTUBIIEHUS CPEJIBI

26 Jasnenue. ['mapocraTruueckoe 1aBleHUE.
Cuna Apxumena

97 AoOcomoTHO TBepaoe Teno. [loctynarensHoe
U BpallaTeJIbHOE IBUKEHUE TBEPOTO Teja

28 MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALLEHUS.
I1imeyo cusl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTH Tena. Y ciaoBus
paBHOBECHsI TBEPAOIO Tena. Busl
paBHOBECHS

30 Penrenne 3amau

31 KonTtponbHas padora no teme "/luHamuka.
Cratuka TBepaoro tena"
NMnynbe MaTepuanbHOM TOUKH, CUCTEMBI

32 MaTepuaibHbIX TOUYEK. LIeHTp Macc cuctemsl

MaTCpHUAJIbHBIX TOYCK. TeopeMa O IBMXKXCHHU




IIEHTPa Macc

33

34

35

HMMnynbsc cuibl 1 M13MEHEHUE UMITYJIbCA TEJIA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

MomeHT HUMITYJIbCa MaTCpHaHBHOfI TOYKH.
HpCZ[CTaBJ'IeHI/IC O COXpaHCHUHU MOMCHTA
HUMITYJIbCAa B HCHTPAJIbHBIX IMOJIAX

Pentenue 3anau

36

37

38

39

40

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemenieHnd. I'padguueckoe npeacraBieHne
paboThl cuibl. MOIIHOCT CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KHHETHYECKOW SHEPTUH
MaTepUaIbHOU TOYKU

[ToreHManbHBIE U HETIOTEHIIMAIBHBIE CUJIBL.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCThb

TpeTrbsa kocMuueckasi ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
W3MEHEHHUEM MEXAHUYECKOM dSHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKON SHEPTUN

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm U1 uacanbHON
KUJKOCTU

41

42

KonTtponbHast pabota mo Teme "3akoHbI
COXpaHEHHUs B MEXaHUKE"

Pa3Butue npenacraBieHuid 0 npupoe
ter1oTel. OcHOoBHBIE MojiokeHust MKT.




Huddysus. bpoyHoBckoe 1BHKEHHE

Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 TeJl. XapaKkTep ABUKECHHS U B3aUMOJICUCTBUS
YaCTHII BEIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 KoimuectBo BemecTBa. [locrossunas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [llkana
Lenbcus

46 Pemenue 3amau

47 U neanpublii ra3. ['a3oBble 3aKOHBI

48 YpaBuenue Menaeneepa-KnamneiipoHa.
Pemenue 3agau

49 AOGcomioTHas TemnepaTypa. 3akoH JlanbToHa

50 W3omporieccsl B uaeaabHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA

51 I'padmueckoe mpepcraBIeHNE H3OMPOIIECCOB:
M30TepMa, 30X0pa, n300apa

52 OcHoBHoe ypaBHeHue MKT

53 Penrenne 3amau
CBs13b a0COTIOTHOI TemnepaTypbl

54 TEPMOIMHAMHYECKON CHCTEMBI CO CPEIHEH
KMHETUYECKOM 3HEpruei mocTynaTeaIbHOro
TETIOBOTO JIBFDKCHUS e€ YacTHI]

55 O0o01IeHre U cucTeMaTU3alus 3HaHUN 10
teme "OcHoBbl MKT"

56 KonTponbhas pabota no teme "OCHOBBI
MKT"

57 TepmonuHamMudeckas cucTeMa. 3ajlaHne




58

BHEIIHUX ycioBuil 1t TJ[ cuctemsl.
BHemnue u BHyTpeHHUE apaMeTphI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
CamonpounsBosibHas penakcarus T/ cuctembl
K TEIUIOBOMY PaBHOBECHIO

59

Mojenp uIeaIbHOTO Ta3a B TEPMOIMHAMUKE.
VY ciioBUs TPUMEHUMOCTH 3TON MOJEITHN

60

61

62

VYpaBuenne MenneneeBa-Kianeiipona u
BbIpaXCHUE ISl BHYTPEHHEH SHEPruu

Boipaxkenue anst BHyTpeHHEH dHepruu
OJIHOATOMHOTO HJIeaIbHOIO Tra3a.
KBazucTtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

63

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILEHHs pabOThI

64

65

66

KOHBCKHI/IS[, TCIIOMPOBOAHOCTD, U3JIYUCHUEC

KoauuectBo Temnorsl. Tenno€MKoCTh Teaa.
VYaenbHas u MOJIIpHas TEIJI0EMKOCTH
BEllleCTBA. Y AebHas TeIIoTa CTopaHuAa
TOILJIMBA

Pacuér xonudecTBa TEIUIOTHI IPH
TeIIoneperaye




[Tonsitue 06 amnabaTHOM mporecce. [lepBrrit

67 3aKOH TEPMOJIUHAMUKHI
KonudecTBo TemnoTel u paboTa Kak MepbI
68 U3MeHeHHs BHyTpeHHel sneprun T /]
CHCTEMBI
BTopoii 3aKk0H TepMOJMHAMUKH JJIS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB.
Heob6patumocTs npupoIHBIX MPOIECCOB
70 [TpuHIUTIBI TEHCTBUS TEIUIOBBIX MAIIIKH.
KII
71 MaxkcumansHoe 3Hauenue KII1. [ukn Kapuo
712 Pemenue 3amay
DKOJIOTHYECKHE aCIIEKThI UCIIOJIb30BaHU
73 TEIUIOBBIX aBurareieil. Temiosoe
3arpsi3HEHUE OKPY>KaIoIIel cpebl
74 Pemenue 3agau
75 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MamvHbI"
76 KonTponbHas padbora no teme
"TepmonuHamuka. TeniaoBble MalIUHbI"
[TapooOpa3zoBanue u KOHICHCAIIHSI.
77 Ucnapenue n kunenue. Y nejbHasi TEIIOTa
napooOpa3oBaHus
HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHast 3aBHCUMOCTD INIOTHOCTH U
78 JaBJICHUS HACBHIIIIEHHOTO Mmapa OT

TEMIEPATYPbl, UX HE3ABUCUMOCTb OT 00bEMa
HACBIIIEHHOI 0 Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B




SKHIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

7 OTHOCUTEJIbHAS BIaXKHOCTh

80 Pemenue 3amau
Teépnoe Teno. Kpucrammgeckue u

81 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB

82 [InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa tiasienus. Cyonumarus
Hedopmaruu TBEpAOTO Tena. PacTskenue u

83 cxartue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii
TeroBoe paclmpeHne KUIKOCTEN U

84 TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa

85 [Ipeo6pa3oBanue sHEPTrUU B Ga30BBIX
nepexonax

86 YpaBHeHUE TeII0BOro OanaHca

87 Pemenne 3amau
[ToBepxHOCTHOE HaTshKeHHE. KanumispHbie

88 siBNIeHN. J{aBjeHne o HCKPUBICHHON
MOBEPXHOCTHIO KUJAKoCcTH. Dopmyna Jlamnaca
O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble epexoas”

90 KonTponbhas pabota no teme "ArperarHsie
cocTosiHuA BellecTBa. Pa3oBble NEPEXOAbI"

01 OnexTpu3anus Tel U e€ MposBICHUS.

DnekTpuyeckui 3apsia. /[Ba Buaa




ANEKTPpUYECKUX 3apsioB. [IpoBoaHuKH,
JTURJIEKTPUKU U TIOTYITPOBOJHUKU

DneMEHTapHBIN 3IEKTPUUYECKUH 3apsi. 3aKOH

92 COXpaHEHHUs IEKTPUUYECKOTO 3apsia

93 B3aumoneiictBue 3apsaoB. ToueuHbie
3apsiabl. 3akoH Kynona

94 Pemenue 3anau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUECKHUE 3aPSIbI
Hanpspok€HHOCTD 37EKTPUYECKOTO TMOJS.

96 [TpoOHebIi 3aps. JInHUKM HANPSOHKEHHOCTH
3MeKTpUudecKoro mnoist. OqHOpoIHOE
AIIEKTPUYECKOE 110JIE

97 [ToTeHIHaTbHOCTh AIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIMATIOB U HAIPsHKEHUE
[ToTennnansHas sHEpTUs 3apsijia B

98 AJIEKTPOCTaTUYECKOM TMosie. [ToTeHmman
AIEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSKEHHOCTH TIOJISL U Pa3HOCTH
MOTEHITUAIOB JIJISl DJIEKTPOCTATUYECKOTO TTOJISI

100 [TpuHIMI CYyTIEPIIO3UITNH SIEKTPUUECKUX
noJjeun

101 Pemenne 3amay

102 [Tone Toueunoro 3apsaa. [loxe paBHOMEpHO
3apshKEHHOMN chepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lone paBHOMEpHO 3apsyKEHHOU
0OECKOHEYHOM MIOCKOCTH

104 [TpOoBOTHUKY B AIEKTPOCTATUYECKOM ITOJIE.




VYcioBue paBHOBECHS 3apsii0oB

JIMBNEKTPUKHY U ITOJIYIIPOBOJHUKY B

105 AIIEKTPOCTATUYECKOM I10JIC
Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 ITocnenoBarenbHOE COEAMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenue 3amau

111 JIBukeHue 3apsyKEHHON YacTHUIIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3amau

113 O06o011eHne U cucTeMaTu3alys 3HaHU| o
teMe "DnekTpuyeckoe nosue"

114 KonTponbHas pabota mo Teme
"Onexrpuueckoe nomue"
Cuia Toka. [TocTosIHHBIN TOK. Y CIIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA

116 Hctounuku Toka. Hanpsokenue u 31C

117 3akoH OMa 11 yyacTKa LEeMH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTE COITPOTUBIICHUS OTHOPOJTHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U IO N
MOTIEPEYHOTO CCUCHUS

119 Y aenbHOe COMPOTUBIICHHUE BEIIECTBA.

Penrtenue 3anau




[TocnenoBarenpHOE, MapaLICIBLHOE,

120 CMEIIaHHOE COEAMHEHNE IPOBOIHUKOB 1

121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabora anekrpuyeckoro Toka. 3akoH J[xoys 1
—Jlenna

124 Pemienue 3amau 1

125 MoIIHOCTb JEKTPUUYECKOro ToKa. TernoBas 1
MOIIIHOCTb, BbI/IETIsieMasi Ha PE3UCTOpe

126 Pemenwue 3amau 1

127 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE 1
HCTOYHUKA TOKA

128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) 1
AIEKTPUUYECKOM 1Ienn

129 Pemenne 3amau 1

130 MomHoCTh HICTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonzaeHncarop B 11enu NOCTOSHHOIO TOKa 1

133 Pemenne 3amau 1

134 Pemenne 3amgau no reme "[locTostHHBII 1
ANEKTPUYECKUI TOK"

135 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUI TOK"

136 Pemenne 3amau nmo teme "IlocTOSTHHBIHN 1
3IIEKTPUYECKUM TOK"

137 O0o01IeHre U cucTeMaTU3alus 3HaHUN 10 1

teMme "[10CTOSHHBIN 21EKTpUUECKUN TOK"




138

Kontponbnas padora mo teme "llocTossHHBII
3NIEKTPUYECKUM TOK"

139

DneKTpuyueckas MpoBOAUMOCTh Pa3InYHBIX
BELIECTB. DJIEKTPUUECKHUI TOK B METalIaX.
CBepx1npoBOAUMOCTb

140

141

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoJauToB. 3akoHbl Dapazest
JUISL 3JIEKTPOIN3a

DneKTpuueckuil Tok B razax. [lnasma

142

143
144

DneKTpUYecKuil TOK B BakyyMe. BakyymHbie
npuOopbI
DNEKTPUYECKUH TOK B IIOJIYIPOBOJHUKAX

[HonynpoBoaHKUKOBBIE TPUOOPHI

145

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IH(PPOBHIX U3MEPUTEIHEHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ HUPPOBOI
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMUYUH MTPU
MOMOIIIM KOMITBIOTE€PHBIX J1aTYUKOB"

146

®uznyeckuil npakTukyM no teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C I[EJIBIO
OIpezeNIeHUs] MTHOBEHHOM ckopocTn"

147

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune ycKopeHus Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOM IJIOCKOCTH' MITH
"UccnegoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU IIPH PABHOYCKOPEHHOM JBUKEHUN"




148

DuU3nYeCKu MPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

150

151

152

®uznyeckuil npakTukyM 1o teme "M3ydenue
JBUKEHHS TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM 1O MOJTYJIF0 CKOPOCTBIO" MIJIH
"HccnenoBanue 3aBUCUMOCTH TIEpUOJIa
oOpallleHns KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenne paBHOJAEHCTBYIOLIEH CUJIBI IIPU
JIBUKEHUH OpYyCKa MO HAaKIIOHHOW TIOCKOCTH"
i "l[IpoBepka rumnoTessl 0 HE3aBUCUMOCTH
BPEMEHM JIBUKEHUS OpycKa 110 HAKIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
Macchr"

Du3nYeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCMMOCTH CHII YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu" wim "Uzydenue
JBUKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTHIO,
MePEKUHYTON uepe3 IErKuid 610K"

Pu3nYeCcKUuil IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEITMYMHE YTJIOBOTO Kod(puiimenTta
3apucumocTH Frp(N)" miu "Mccnenosanue
JBUXKEHHS OpyCKa MO0 HaKJIOHHOW TJIOCKOCTH
C TepeMeHHbIM K03 puLmeHToM TpeHus" nin
"N3y4yeHne qBUKEHMSI IPy3a Ha Bally C




TpeHuem"

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OIO TeJa, UMEIOIIETO OCh BpaLCHU"
win "KoHCTpynpoBaHue KPOHIITEHHOB U
pacu€r cun ynpyroctu" unu "M3yuenue
YCTOMUMBOCTH TBEPAOTO TEJA, UMEIOILETr0
mIonaab onopsl"

154

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune UMITyJbca Tena o TOPMO3HOMY
nytu" unu "M3Mepenue cuibl T4, CKOPOCTH
MOJIEINIU 3JIEKTPOMOOMIIS U MOLITHOCTH CUJIBI
Tarn" uin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
T€Ja C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBaHue coxpaHeHUs! UMITYJbca IIpU
yrnpyrom Bzaumoaenctsun" unu "Usmepenune

KHHETHYECKOW SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
®uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIoIb30BaHue nudposoit taboparopun)"
nin "M3yuenne n30X0pHOTro mporecca" uin
"N3yuenune nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSHUS"

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune yaenbHOM TeIIOEMKOCTH' WIH
"HccnenoBanue mpouecca OCTbIBaHUSA
Bemectsa" win "McciaenoBanue aauadaTHOrO
npouecca" win "M3ydeHne B3auMOCBS3H
HEPIUH MEKMOJIEKYIISIPHOTO




B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKAIKoCTENR"

157

158

®uznyeckuil npakTukyM o teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUIKOCTEH"
nin "M3mepenue yaenbHOM TeTIoTh
riaByieHus apaa" win "M3ydenue cBOMCTB
HAaCBHIEHHBIX MapoB" uim "M3mepenue
a0COTIOTHOW BIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B omeleHun'". smepenue
Kod(duUIIMeHTa TOBEPXHOCTHOTO HATSHKEHUS

Ou3nyecKkuil MPakTUKYM 0 TEME
"HabmroieHue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOpa B YHEPTHIO
u3iydeHus ceeroauona” unu "M3ydenue
IIPOTEKaHUs TOKA B LIENH, COEpIKaILEeH
KoHJleHcaTop" win "Pacnipenenenue pasHOCTH
MOTEHLMAIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

159

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanne cMEIIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3aMepenue yienpHOTro
CONPOTHUBIICHHUS TPOBOJHUKOB" WIIN
"NccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs1 JTAMIThl HaKaJIUBaHUS"

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue annekTponuza’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA"
i "HccaenoBanye 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT




temnepaTypbl" win "CHITHE BOJIbT-aMIEPHON
XapaKTEePUCTUKHU auoaa"

161

PesepBHeiit ypok. O600ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBHbIil ypok. O0001ICHHE 1
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"lunamuka"

PesepBuslit ypok. O60011eHNE U
cucTeMarusanus 3HaHui 1mo teme "CraTtuka
TBEpAOro Tena"

PesepBHeIit ypok. O000IICHHE 1

cUCTEMATHU3aIHA 3HAaHUN 110 TeMe ""3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHeIit ypok. O600IICHHE 1
cucreMartu3anus 3HaHui mo TeMe "OCHOBBI
MOJICKYJIIPHOKMHETHYECKON Teopun"

166

167

168

169

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alys 3HaHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTUHbI"

PesepBHslit ypok. O60011IeHNE U
cCHCTeMaTH3alus 3HaHUH 10 TeMe
"ArperatHble cocTosiHUS BelecTBa. da3oBbie
nepexonl”

PesepBHrlit ypok. O6001ICHHE U

cucTeMaTH3alus 3HaHUH 10 Teme
"OnexTpuueckoe nomue"

Peseprubrit ypok. O6001eH1E U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"ITocTOSIHHBIN NEKTpUYECKUI TOK"




PesepBHbIil ypok. O0001ICHNE U

170 cucreMarusanus 3gaguii 1mo reme "Toku B 1
pa3JIMYHBIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KounrtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB U

1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
['unore3a Ammepa
BexTop marauTtHo#M nnaykuuu. [Tpunnumn

2 CYINEpIIO3UIIMY MAarHUTHBIX MOJeH. JInHNK 1
MarHUTHON WHITYKITUU

3 MarsnuTHO€ 1oJjie TPOBOTHUKA C TOKOM. 1
OnbIT OpcTena

4 Cunia Amriepa, e€ HarpaBJICHHE U MOJTYJIb
Pewenue 3amau 1

5 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna Jlopennia, e€ HampaBIeHUE U MOJTYJIb.

7 JIBro>keHue 3apsiKEHHOM YacTHUILIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau

9 Pa6ora cuel JlopeHia

10 Pemenue 3amau

1 MarauTHOe 10JI€ B BEIIIECTRBE. 1
deppoMarHeTHKH, mapa- u JuaMarHeTHKH

12 OcHoOBHBIE CBOMCTBa (hepPOMArHETHUKOB. 1
[Ipumenenue peppomMarHeTUKOB

13 Pemenue 3agad nmo reme "MarautHoe nose"

14 Pemenue 3amay mo reme "Maraurtsoe moie"” 1




SIBrIeHME DIIEKTPOMArHUTHOW UHAYKIUH.

15 [ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC uaaykuuu

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anexkrpuueckoe noiie. Toku Pyko

19 OJIC MHAYKIMYU B IBUKYIIUXCSI
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuso Jlenia

99 WNunykrusHocTs. KaTyika HAYKTUBHOCTH
B LIE€MH ITOCTOSHHOI'O TOKA

93 SAsnenue camonnaykiuu. IC
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3amau

26 O06o001IeHre B cucTeMaTH3alys 3HaHUH 110
Teme "DnekTpoarnHamMuKa"

97 KonTponbHas pabota mo teme
"OnexTpoaguHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC
kosnebanus. ['apMoHnYeckue KonedaHus

29 Kunematuueckoe 1 JUHAMHUYECKOE
OITMCaHKE KOJIeOATEIbHBIX IBUIKCHUN
DHepreTuueckoe onucanue. BeiBoj

30 JTUHAMHYECKOTO OMHUCAHUS TAPMOHUYECKUX

KoJIeOaHUH U3 HX OHEPIrCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA




31

Awmruntyna u asza konebanuit

[lepuon u yacrora konedanuid. [lepuon
MaJIbIX CBO6OI[HBIX KOJIEOaHNI

32 MareMaruuyeckoro mastHuka. [lepuos
CBOOOIHBIX KOJICOaHU TIPYKMHHOTO
MasTHHKA

33 3aryxatomue Konebanus. BeiHyX1eHHbIC
KoJjiebanusi. Pesonanc

34 ABTOKOIE0aHU

35 Pemenwue 3amau

36 Ypok-konpepennus "MexaHnnyeckue
KoJe0aHus B My3bIKAJIbHBIX HHCTPyMEHTax"

37 O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
Teme "MexaHndeckue kojaeoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY b

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aTyxaromue dJIeKTPOMarHuTHBIS

41 KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

42 IIepemeHnHBbIl TOK. Pe3uctop u KoHAEHCATOP
B IIEITH TIGPEMEHHOTO TOKa

43 Karymika "HIyKTHBHOCTH B IIEMTH
MEPEMEHHOTO TOKa

44 3akon OMa 1St SJIEKTPUUIECKON TIenn




IMEPEMEHHOI'O TOKa

MOImHOCTb IEPEMEHHOT0O TOKA.

45 AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUECHUE
CUJIBI TOKA U HAIIPSKEHUS

46 Pe3onaHc B 251eKTpHYECKOM LIETIH

47 Pemenune 3amaq
NneansHbiif Tpanchopmarop.

48 [TpowusBoicTBO, TIepenaya u moTpedieHne
JIEKTPUYECKON IHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH IIPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJICKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

50 Pemenue 3amgau

51 Pewenue 3amau

59 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnnyeckne BOJIHBL. XapaKTepUCTUKHU
MEXaHHYECKHX BOJIH

54 CBolCTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

57 Pemenne 3agau

58 DJIEKTpOMarHuTHbBIE BOJIHEIL. M3imyueHue
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEeKTPOMArHUTHBIX BOJH.
CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH

60 [IIxana >7E€KTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie SJICKTPOMArdHuTHBIX BOJIH B




TEXHUKE U OBITY

61

62

63

[TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.
Pamuomnoxkarus. DIeKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKAIOIEH cpebl
Kontponbnas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOIO paclpoCTpaHEHUsI CBETa

Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipemomitenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN TIOKA3aTeNb MPEIOMIICHUS.
[TomHOE BHYTpEHHEE OTPaKEHUE.
[IpenenpHBINA Yol TOTHOTO BHYTPEHHETO
OTpakKeHHUS

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U IIPCIIOMIICHHUS CBCTA

68

69

70

Xox ydeit B mpusMe. Jlucnepceus cBeTa.
CrnoxHblii cocTaB O6enoro ceera. LBet
JInn3bl. @OKyCHOE pacCTOsIHUE U
OIITUYECKAs CHJIA JIMH3BI

[TocTpoenue n3o0pakeHU B JIMH3AX U UX
CUCTEMaX. Y BEINYECHHE JIMH3BI

71

72

Pemenue 3agad Ha mocTpoeHune
M300paKeHUH, MTOTy4aeMbIX ¢ TIOMOIIIBIO
JINH3

I'ma3 kak onTu4deckas cucTtema




Pemenue 3amau. [Ipenensr npuMeHMMOCTH

3 reOMEeTPUUYECKOI ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cera

76 WuTepdepennus ceera

77 KorepeHTHble HCTOUHUKHU. Y CIIOBUS
Ha0JI0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue naTephepeHIun

80 Hudpakmus ceeta

81 Hudpakiuonnas pemeéTka. Y cioBue
HaOJII0ICHUS TJIABHBIX MAaKCUMYMOB

82 Pewenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemenue 3amau

85 CBeToBbI€ ABJIEHUS B IPUPOJIE

86 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
teme "OnTuka"

87 KontpomnbHas pabora o Teme «OnTHKa»
['paHUIBI MPUMEHHUMOCTH KJIACCHYICCKOM

88 MEXaHHUKH. 3aKOHBI AJICKTPOTHHAMUKH 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 ITocTynatel cieruanbHOU TEOPUU
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAI.

90 IIpeoOpaszoBanus Jlopenma. YcnoBue

MPpUYNHHOCTH. OTHOCUTEIIBHOCTD




OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpAIIICHHUE JITTUHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON

91 1
YaCTHIIBI

92 CBsI3b Macchl C SHEPruel ¥ UMITYJIHCOM 1
PEIATUBUCTCKOM YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TETIIOBOE U3ITyUCHHE 1

94 3akoH cMenicHus Buna 1

95 I'unote3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3axonbl poTtorddekra

08 Ypasaenue DitamTeitHa 11 poTodrddexra. 1
"Kpacnas rpanuma" ¢pororddexra

99 JNaBnenue ceera. Onbitel I1. H. JIeGeneBa

100 BoHOBBIE CBOMCTBA YaCTHI] 1
Bounsl nie bporind. [InuHa BosHBI 1€

101 Bpoiins u pazmeps! 0071aCTH JTOKAIM3AIIUN 1
JBHOKYILEUCS] YaCTULIBI

102 KopnyckynspHO-BOIHOBOM AyaJIn3m 1

103 Judpakius >IeKTpOHOB Ha KPUCTAIIAX
Crnenunguka u3MepeHuit B MUKPOMHUPE.

104 CooTHollIeHHs HEOTIPEAENEHHOCTEN 1
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacuéTHbIX 33124

107 KonTponpHas pabota mo Temam: "OCHOBBI 1

CTO", "KopmycKyasspHO-BOJIHOBOM




Tyanu3m"

108

109

OTBITHI 110 UCCIIEJOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuast Mmogens atroma Pesepdopaa

[Toctynater bopa

110

111

112

Bunel criektpoB. CiekTp ypoBHEHN 3HEprun
aToMa BOIOpOAa

CroHTa"HHoe U BBIHY)XXJICHHOC N3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

117

Hyxnonnast monens spa [ eitzenoepra-
NBanenko. 3apsi 1 MacCOBOE YUCIIO sAJIpa.
W3oronsl. PannoakTuBHOCTE

3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
HMOHHU3UPYIOUIET0 U3IydeHus. Brnusuue
PaINOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.
Jlosumerpus

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
cuibl. Jledext maccl siapa. SAnepHble
peakuuu. SnepHsie peakTopsl. [IpoGiiemsbl
YIPaBIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHKU

Meroasl perucTpanuu U UCCIEI0BAHUS
3JIEMEHTapHbIX YacThll. OyHTaMEHTAIbHbBIE
B3aUMOJENCTBUA. baprnoHbl, ME30HBI U
nentonsl. [IpencraBnenue o CtangapTHOM
Mozenn. KBapk-TiIFoOHHAast MOJENb aipOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mojenu. TéMHas matepust U TEMHAs




sHeprusi. EnuHCTBO (M3MYeCcKO KapTHHBI
Mupa

118

119

120

121

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUU

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
00BSCHEHHS IPUPOABI KOCMUUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

COBpCMeHHHe OIITHYCCKHE TCIICCKOIIBI,
PaauOTCIICCKOIIbI, BHC&TMOC(i)epHaH
ACTPOHOMMUA

Bun 3Bé3an0r0 HebOa. Co3Be3nus, spKkue
3BE3/Ibl, TUIAHETHI, UX BUJUMOE JBUKCHHE

122

123

124

Conneunas cucteMa. Comnie. ConHeuHas
aKTUBHOCTH. MlcTounuk sHepruu CosHIa U
3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jlnarpamma "creKTpajbHBIN Kilacc —
CBETUMOCTB"

3BC3I[LI IJIaBHOM IIOCIEA0BATEIbHOCTH

125

Buyrtpennee ctpoenue 38&31. CoBpeMEHHbBIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
spomonuy CoHIa U 3BE37. DTalbl JKU3HA
3BE3]

126

127

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
rajJlakTuK. YEpHBIE ABIPBI B /Ipax rajJakTHK

Bcenennas. Pacmmpenne BeeneHHOMN.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukToBOe n3nydenue




128

MacmrabHast cTpyktypa Beenennoii.
MeraranakTuka

129

130

Hepeménnsie npobieMbl acTpOHOMUUT

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
MMOCTOSTHHBIX MarHUTOB'" WJIH
"HccnenoBanue CBOMCTB
¢beppomarnerukos" i "HccnenoBanue
JENCTBUS IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

®dusnueckuil MpakTUKyM 10 TeMe
"N3mepenue cunbsl Amrepa" wiu "M3yuenue
3aBUCHUMOCTH CHJIbI AMIlepa OT CUJIbl TOKa"
unu "OnpeneneHue MarHUTHOW MHIYKITUN
Ha OCHOBE U3MepeHust cuiibl Amnepa”

132

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne HHIYKIIUN BUXPEBOTO
MarHMTHOTO Mo

133

134

135

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIIEHUS CAaMOUHTYKITUN"
win "COopka MOJIETH SJIEKTPOMAarHUTHOT'O
reHeparopa"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U MPY>KUHHOTO
MasiITHUKOB"

Pu3HYECKUil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM




MasiTHUKe"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IMOCJIEIOBATEILHO COSIMHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanne paboOThl HCTOYHUKOB CBETA
B LMW [IEPEMEHHOTO TOKA"

137

138

139

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

®dusnyeckuii MPakTUKYM TI0 TeMe
"M3mepeHune noka3arens IpeIOMICHUS
crexna" win "llonyyenue nso0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
KUAKUX JUH3)" win "M3mepenne
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
auH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphHepeHIInn
U noJisipu3anuu ceera”

Pu3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHnre UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTULl (1o goTtorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
mose)"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe uccienoBanus Gporordpdexra” wim




"HccnenqoBanye 3aBUCUMOCTH CHIIBI TOKA
yepes CBETOAMO OT HampsiKeHUs "

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI0 BOJIOPOJa U U3MEpPEHHUE
noctostHHOW Punbepra"

144

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
WCIIOJI30BaHUEM JIO3UMETpa' WIn
"N3y4yenue noriouieHus 6era-4acTur
alnroMUHUEM"

145

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
oTpeAeNeHus TOJ0KEeHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro Nnoixymapus 1 sipkue
3B€31b61" uan "HalOmroneHus B TEIECKOII
JlyHbl, TUTAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

O06o001IeHNEe U CHCTEMATH3aNs 3HAHUIA.
Poub Gu3uky 1 acTpoOHOMHH B
9KOHOMUYECKOM, TEXHOJIOTHYECKOMA,
COLIMaJIbHOU U 3TUYECKOM chepax
JEATETHLHOCTH YeI0BEKA

O06o0u1ieHre 1 cucTeMaTu3aIus 3HaHuH.
Poinb 1 MecTO pU3UKK M ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06001IeHrEe 1 cUCTEMAaTH3alUs 3HAHNI.




Ponw ¢pusudeckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUHN O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTABICHUN O IPUPOEC

O06001IeHre ¥ cucTeMaTh3auus 3HaHUH 110

149 N "
TeMme "Kunemarnka

150 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMme "Kunemartuka"

151 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
teme "J{uHamuka"

152 O06o0011IeHrEe U CHCTEMATH3AlMsI 3HAHUI 110
teme "Cratuka TBepaoro tena"

153 O06o001IeHrEe U CHCTEMATHU3aLKs 3HAHU 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"
O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON
teopun"

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110

155 teMe "Tepmoaunamuka. Tennossie
MaIIrHbI"

O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da30BbIe IEPEXOBI"

157 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

158 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"

159 O0001IeHe ¥ cucTeMaTH3aIs 3HAHUH 110




teme "Toku B pa3nuyHbIX cpeax”
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161

162

O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUMI 1O
Teme "Maruutaoe mnoie"

PesepBubIil ypok. O6001IeHIE U
cHCTeEMAaTH3alis 3HaHUH 10 TEME
"DneKkTpoMarHuTHasA UHAYKIuUs"

PesepBHeIit ypok. O000IICHHE 1

CHUCTEMATHU3AalN 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

163

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"DneKTpOMarHuTHBIC KoieOaHus"

164

165

166

PezepBHbiit ypok. O6001eHue u
CHCTEeMaTHU3alus 3HAaHHUA IO TeMe
"MexaHuuyecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

PesepBHelIit ypok. O60011IeHNE 1
crcTeMaTu3alus 3Hanui no teme "Ontuka'

PesepBHelIit ypok. O600111eHNE 1
cucTeMaTus3alus 3Hagui mo teMe "OCHOBEI
CTO"

167

PesepubIiil ypok. O6006111eHIE 1
cUCTEeMaTH3alusl 3HaHUH 1o TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

PeseprubIil ypok. O6001eHIE 1
cucTeMaTu3anus 3Hagui mo teMe "dusuka
aroma"

PesepBHelIit ypok. O6001IeHNE 1
cUCTEMAaTH3ansI 3HaHuH 110 Teme "dusuka




ATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTuIl"

170

PesepBHelit ypok. O000IICHHE 1
cHCcTeMaTHU3alus 3HaHUH 110 TeMe
"OneMenTs! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

» ®usuka. Mexanuka; yriyonennoe ooyuenne 10 knace/ Msxumes I'.51., Cunskos A.3.
OO011ecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE 0OIIECTBO
«3narenscTBO «lIpocBemenune»

» dusuka. MonekynsapHas pusuka. Tepmogunamuka, 10 kinace/ Mskumes [7.5., CunsikoB A.3.,
OO0I1eCTBO ¢ OrpaHUYCHHOMN OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemenune»

» ®uzuka. MonekynspHas ¢pusuka. Tepmoannamuka; yriyonennoe ooyuenue 10 xinacc/
Msikuies I'.4., CunsikoB A.3. OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODA »;
AxunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

» ®dusnka. Onruka. KBanroBas ¢usmka, 11 kiacc/ Mskumes ['.5., CunsikoB A.3., O0miecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001ecTBo «M31areascTBo
«IIpocBerenue»

» dusuka. Dnekrpoaunamuka, 10-11 knacesl/ Mskumes I'.41., CunskxoB A.3., O6mecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe oomecTBo «M31arenbeTBo
«ITpocBerenune»

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

VYueOnuk quist 11 kiacca ¢ yriayOneHHbIM u3yuenueM ¢usuku. [loa penakumenn A.A.
[Tunckoro. M, "IIpocsemenue”,2005
VYuebnuk 1 10 ki1acca ¢ yriyoiaeHHbIM u3ydenueM ¢usuku. [lox pegakimeit A.A.
[Tunckoro; M "IIpocsenienue”,2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://myschool.edu.ru/ TIOC «Mos mkoma»






