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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gu3uke Ha ypoBHE CpellHEro 00IIero oopazoBaHus pazpaboTaHa Ha
OCHOBE MOJIOXKEHUH U TpeOOBaHUH K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3zoBaTelbHON
nporpammsl, nipeactaBieHHbIXx B @I'OC COOQO, a taxxke ¢ yuéroMm QeaepaibHoi padboueit
nporpammsl BocnuTanus U Konnenuuu npenojgaBanus yueOHoro npeaMera «Ousmkay B
oOpa3oBaTenbHbIX opranumzanusx Poccuiickoil ®enepauuu, peaau3yrolIMX OCHOBHBIE
0o0pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o Qu3uke omnpeneisieT 0053aTeabHOE MPEIMETHOE COJEpKaHuE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IIOCIEOBATENbHOCTh H3YYEHHS TEM U pPa3/iesioB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKU
yueOHOro Inpoliecca, BO3pacTHbIX ocoOeHHocTel oOydaronuxcs. [Iporpamma no ¢usuke
NAET MpeICTaBIEHUE O LIENAX, COJIEP)KaHUU, OOIIe cTpaTeru 00y4eHus,, BOCOUTaHUS U
pa3BuTHs oOydarolmxcs cpeAcTBaMu ydeOHoro mpeamera «®dusukay Ha yriyoaéHHOM
YpOBHE.

N3yuenue xypca GU3MK{ yriyOJ€HHOTO YpOBHS MO3BOJISIET peau30BaTh 3a/ladyu
npodeccuoHaNbHOW OPUEHTALlMU, HAIpPABJICHO HAa CO3/JaHMUE YCIOBHUW ISl MPOSBIICHUS
CBOMX MHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEM KaXKIbIM OO0ydJaromuMmcs,
KOTOpblE ~ HEOOXOAMMBI  JJIi  MPOAOJDKEHHMS  00pa3oBaHHMS B OpraHU3alUsaX
poecCuoOHANIBHOTO 00Pa30BaHUS 110 PANTUYHBIM (PU3NKO-TEXHUUYECKHUM W UHKEHEPHBIM
CHEUATBHOCTSIM.

B nporpamme mo ¢u3uke onpeneistoTcs IUITaHUPYEMble Pe3yJbTaThl OCBOEHUS
Kypca (u3MKM Ha ypOBHE cpeAHero olmiero oOpa3oBaHUS:  JHYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMEeTHbIE (Ha yriiyonéHHoM ypoBHe). HayuHo-meTononornyeckon
OCHOBOU J1 pa3paboTKK TPeOOBAHUM K TMYHOCTHBIM, METAIIPEIMETHBIM U NIPEIMETHBIM
pe3yapTaTaM OOy4arolIUXCs, OCBOMBIIUX NPOTpaMMy IO (U3UKE Ha YPOBHE CpPEIHETrO
obmrero o6pa3oBaHus Ha YrayOJEHHOM YpOBHE, SIBISETCS CHUCTEMHO-AESITEIbHOCTHBIN
HOJXO/.

[Tporpamma no ¢pu3uke BKIIOYAET:

IUTaHUPYEMBIE PE3YyJIbTaThl OCBOCHHUS Kypca (DUM3MKH Ha YriIyOJEHHOM YpOBHE, B
TOM UHCJIe MPeAMETHBIE PE3YJIbTATHI 110 ToAaM 00yUEHUSs;

coaepxkanue yaeoHoro npeamera «dusnka» o rogam 00ydeHusl.

[Tporpamma no gu3rke UMEET MPUMEPHBII XapaKTep U MOXKET ObITh MCIOIb30BaHA
YUUTENAMU (U3KKH TS COCTABICHHS CBOMX PabOUUX MPOrpaMMm.

[Iporpamma 1o ¢Qu3uKe HE CKOBBIBACT TBOPYECKYI0 WMHHUIMATHBY y4YUTENEH H
MPEIOCTABISIET BOZMOXHOCTU ISl peau3allii Pa3IMYHBIX METOJUYECKUX MOJXO0JI0B K
NpernoiaBaHuio  (QU3MKKM Ha YrayOJNEHHOM ypOBHE TIpU  YCJIOBUM  COXPAaHEHUS
00s13aTeNbHOM YacTH COIEPIKaHUs Kypcea.

dusnka Kak Hayka O Hambosee OOIMMX 3aKOHAX MPUPOJBI, BBHICTYIAS B KaYECTBE
yu4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHbIH BKJIaJ B CUCTEMY 3HaHHMHA 00
okpyxatomem wupe. IIkonpHbIi Kypc GU3MKA — CHCTEMOOOpPA3yIOUMi  is
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOIIECCOB W SBJICHUW, W3y4aeMbIX XHMHEH, Ouomorued, Quandeckoi



reorpapueit u acrpoHomueil. lcrnonb3oBaHue M AaKTUBHOE NPUMEHEHHE (PU3MUYECKUX
3HAHUI ONpeAeTNIO XapakTep U OypHOe pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKU, TPAHCIOpPTa, OCBOEHHS KOCMOCA, TIOJYyYEHUS HOBBIX MAaTEpUaJoB C
3aJJaHHBIMH cBOMcTBamMu. M3ydeHne (puU3MKM BHOCUT OCHOBHOH BKJIaa B (hOpMHUpOBaHUE
€CTECTBEHHO-HAy4YHOIl KapTHUHBI MHpa oOydaromierocsi, B (OpMHUpOBaHUE YMEHUUI
IPUMEHATh HaAYYHbIM METOJl IO3HAHUS IIPU BBIIIOJIHEHUN UMM YY€OHBIX HCCIIEI0OBaHUM.

B ocHOBy Kkypca pu3uku Ha ypoBHE CpPEIHErO OOLIero 0Opa3oBaHUs MOJOKEH Psif
uziel, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK IPUHLUIIBI €r0 OCTPOCHMUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepuan U3 BCeX pa3fesoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen cenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuai Kypca GU3NKH 00beIUHEH
BOKpYr (¢u3nueckux Teopuidl. Benymwmm B Kypce sBusercs (HopMHpOBaHUE
HPEJCTAaBIECHUHN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJeE.

Hoea cymanumapuzayuu. EE peanuzamus nOpeanonaracT HCHOJIb30BaAHUE
I'YMaHUTapHOI'O NOTEeHIMaNa (PU3NYECKONW HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS GUUKU C
pa3BUTHEM O0OILECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPpoOIeMaMH.

Hoea npuxnaonoit nanpagnennocmu. Kypc ¢usuku yriayOn€HHOro YpOBHS
IPEIoIaracT 3HAKOMCTBO C LIMPOKMM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKHUX
IIPUIOKEHUM HM3YyYEHHBIX TEOpPHM M 3aKOHOB. [Ipm 3TOM paccMaTpuBarOTCS Ha YpPOBHE
OOIIMX MpeACTaBICHUNA U COBPEMEHHbIE TEXHUUECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea  rxkonozuzayuu  peanusyercs IOCPEJICTBOM  BBEJIEHUS  3JIEMEHTOB
COJICpKaHMsI, MOCBSIIEHHBIX 3KOJIOTMYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE
CBSA3aHbl C pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke O0OCyxIeHHus MnpoliaemM
paMoOHAIEHOTO MTPUPOIONOIB30BAHUS U IKOJIOTMUECKOM 0€301acHOCTH.

OcBoeHHe cojepkaHus MPOrpaMMbl MO (PHU3UKE AOMKHO OBITH MOCTPOCHO Ha
NPUHIUIAX CHCTEMHO-JESITENbHOCTHOrO0 monaxoxa. Jns ¢u3umku peanusanust 3THX
NPUHIIMIIOB Oa3vpyeTcsi Ha UCIHOJB30BAHMHM CAMOCTOSITEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO JeWCTBYIoIIEero (akropa yae6Horo mpouecca. st yrmyOn€HHOTO ypOBHS —
TO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTrO OSKCIEPUMEHTa, BKIIOYAIOILIETO
(dpoHTaNBHBIE YYEHHYECKHE OMBITH MPU M3yYEHHUH HOBOTO MaTepuaia, JadopaTOpHbBIE
pabotel U paboThl mMpakThkyMa. [lpu 3TOM BO3MOXHBI JiBa croco0a peaau3aluu
¢u3nyeckoro npakTukyma. B mepBom ciyyae mpakTHKyM MPOBOAUTCS OO B KoHie 10
u 11 xmaccoB, muOO MOCjIE MEPBOTO U BTOPOTO MONYTOAMNA B KaKJOM U3 STHX KIIACCOB.
Btopoii cnocob — 310 uHTerpanus paboT NpakTUKyMa B CUCTEMY JabOpaTOpHBIX padorT,
KOTOpBIE MPOBOJATCS B Mpoliecce n3ydeHus paszaena (temsl). [Ipu atom mon paboramu
NPAaKTUKyMa I[OHMMAETCs CaMOCTOSITENIbHOE HCCIIEOBAaHUE, KOTOPOE IMPOBOAMUTCA IO
PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BUAa O€3 MOaroBoi NHCTPYKIIHH.

B nporpamme no ¢usmuke cucrema y4eHHUYECKOro HKCHEPUMEHTa, J1a00paTOPHBIX
paboOT M MpakTUKyMa IpeJCTaBlI€HA €IMHBIM IepeyHeM. BblOop TemaTwku A 3THX
BUJOB  YYEHMYECKHUX  IPAKTUYECKUX  pabOT  OCYLIECTBISAETCS  YYaCTHUKAMU
00pa30BaTENbHOIO MPOLECCa UCXOJs M3 OCOOEHHOCTEH MOYPOUYHOTO IJIAHUPOBAaHUSA M



ocHaieHusi kabuneta ¢usuku. [Ipu 3TOoM obecrneunBaeTcs OBIIaJieHUE O0YYaIOUUMUCS
YMEHUSIMHU MPOBOJIUTH MPSIMbIE U KOCBEHHbIE U3MEPEHHUsI, HCCIEIOBAHUS 3aBHCUMOCTEH
(bu3HYECKUX BEIMYMH U TTIOCTAHOBKY OTIBITOB TIO IMTPOBEPKE MPEIOKCHHBIX TUITOTE3.

bonbiioe BHUMaHKE yleIseTcsl PEIICHUI0 PAacUETHRIX U KauyeCTBEHHBIX 3adad. [Ipu
ATOM JUTSl Pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISTFOTCS 33Ja9d C SIBHO 33/IaHHOW M HESBHO
3aJaHHON (U3MUYECKONH MOJEINbI0, TMO3BOJSIOININE MPUMEHSATh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fesia Kypca, TaK U HHTETPUPYs MPUMEHEHUE 3HAHUH
U3 pa3HBIX pa3fenoB. [ KauecTBEHHBIX 3aJady NMPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha
O0O0BsICHEeHHE/TIpe/ICKa3aHne TPOTEKaHWS (U3WYECKUX SBICHHA MW TPOLECCOB B
OKpyXaromiei Ku3HH, Tpedyromue BbeIOOpa (GU3MUECKONM MOJENH MJisi CHUTyaluu
PaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu OPI'OC COO k maTepuasbHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro rmpoiecca Kypc (pu3uku yriayOJa€HHOrO YpOBHS Ha YpOBHE
CpelHero o0Iero oopa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KaOWHeTa.
B kabunere (u3uku AOMKHO OBITH HEOOXOIHMMOE JTabOpaToOpHOE O0OpYIAOBaHUE IS
BBITIOJTHEHUS YKA3aHHBIX B MporpamMMme Mo (GU3NKe YIeHHUYECKUX OMBITOB, Ja00PATOPHBIX
paboT u paboT MpakTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHcTpalmonHoe o0opyaoBanue (GOpMHUPYETCs] B COOTBETCTBHH C MPHUHIIMIIOM
MUHUMAaTbHOW JOCTATOYHOCTH U O00€CIeYnBAaeT TIOCTAHOBKY TMEPEUYHCICHHBIX B
nporpaMMe 1o (U3MKE KIIOUEBBIX JIEMOHCTPAIMHA IS UCCIEIOBAHUS H3Y4aeMbIX
SIBIICHUW W MPOIIECCOB, SMITUPUYCCKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKHX
MIPUMEHEHUH.

JlaGopaTtopHoe  oOopyaoBaHuMe [JII  YYCHHYECKHUX  MPAKTHUECKUX  paldoT
dbopMupyeTcs B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacdyETe OJHOTO
KOMIUIEKTa Ha JABYX oOOy4arommxcs. TeMaTHdeckne KOMIUIEKTHI J1a0opaTOPHOTO
000pyI0BaHUSI IOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOh30BAHUU aHATOTOBBIX
U IUPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPHUTCIIBHBIX CHCTEM B BHJIC
1U(POBBIX JTAOOPATOPHHA.

OCHOBHBIMH LEISIMH U3YYCHUS (PU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

dbopMupoBaHHEe WHTEpPECa W CTPEMIICHHS] OOYYArOMMXCS K HAYYHOMY H3YYEHUIO
MPHUPOJIBI, PA3BUTHE UX UHTCIICKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJie MO3HAHUS U (POPMUPOBAHHE
UCCIIEZI0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa H3yUYCHUS OCHOB
CTpOEHUS MaTepuu U (HYHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHE YMEHUW OOBSICHATH SBJICHUS C HCIOJB30BaHUEM (U3HUYCCKHX
3HAaHWW U HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHHe TMpPEACTABICHUA O pPOJAM (PU3MKU g Pa3BUTUS  APYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA,

pa3BUTHE TNpPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymiel npodeccruoHaIbHON
NeSITETFHOCTH, CBSI3aHHBIX C (PM3MKOM, MOATOTOBKA K AalbHEHIIEMy OOyYEHHIO B 3TOM
HaIpPaBJICHUU.



Joctxenue 53TuUX 1eneid o0ecreyrBaeTcsi pelIeHUEM CIEAYIIMX 3a7ad B
npolecce 3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHEro 00IIEeTo 00pa30oBaHMUs:

OpUOOPETEHNE CHUCTEMBI 3HaHUM 00 oO0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpUAX, BKJIIOYAs MEXaHUKY, MOJEKYISAPHYIO (PHU3UKY, 3JIEKTPOJUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

dbopMupoBaHre YMEHUU MPUMEHSATH TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUS
¢u3nvyeckux SBICHWA B TPUPOAEC M JUISI TPUHATHS TPAKTUYECKUX pPEIICHUA B
MOBCEIHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pPEIICHMs Pa3jIMYHbIX 3a/ad C SBHO 33JaHHOW (PU3HUECKOU
MOJIETIBIO, 3aJ1a4, MOAPa3yMEBAIOIINX CaAMOCTOATEIbHOE cOo3/laHue (PU3MUECKOW MOJEIH,
aJIeKBaTHOM YCJIOBHSIM 3aJ]aui, B TOM YHUCJIE 3a7a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHWe PU3NYECKUX OCHOB M MPHUHIIUIIOB ACHCTBHS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOILIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU  CAMOCTOSITEIbHOTO ITUIAHUPOBAHUS U TMPOBEICHUS
($u3NUeCKUX 3KCHEPUMEHTOB, aHAM3a W HHTEpIpeTaluu HWH(OpMAIK, ONpeaeTIeHUS
JIOCTOBEPHOCTHU MOJIYYEHHOT'O PE3yJIbTaTa;

CO3JaHME YCJIOBMM JJI1 Pa3BUTUS YMEHUH NPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOH JEeSATEILHOCTH;

pa3BuTHE HHTEpeca K chepam mnpodeccruoHanbHOU JEeATENbHOCTH, CBA3AHHOW C
bu3HUKOA.

B cootBerctBumn ¢ tpedoBanusmu ®I'OC COO yrnyOnéHHbli ypoBEHb U3YUYEHUS
yaeOHoro npenMera «DOu3nka» Ha YpOBHE CPEIHETO O0IIero oOpa3oBaHUsI BHIOMpAETCs
o0y4JaImuUMHCs, TUIAHUPYIOUIMMHU MPOAOHKEHHE O00pa30BaHUS M0 CHELHATbHOCTIM
(U3UKO-TEXHUYIECKOTO MTPOQHIIS.

Ha wusyuenune ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpPOBHE CpEIHEro oOLIero
obpazoBanus orBogutcs 340 wacoB: B 10 kimacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HEJEINIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JabopaTopHBIX U
NPAKTUYECKUX PabOT ABISIETCS PEKOMEHJI0BAHHbBIM, YUUTENb JIETAET BHIOOpP MPOBEIACHUS
7a0opaTOpHBIX pabOT W ONBITOB C YYETOM HMHAWBUIYaJIbHBIX OCOOCHHOCTEU
00ydJaromuxcs.

COJAEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. Hayunblii MeTOA NMO3HAHMS NPUPOBI.

®duzuka — (yHaamMeHTallbHasg Hayka o mpupoze. HayuyHblii MeTo[ MO3HAHUS U
METOBI UCCIEAOBAHUS (PU3NIECKHX SIBICHUN.

DOKCHepMMEHT W Teopus B Tpolecce Mo3HaHUs mpupoabl. Habmionenue wu
IKCIIEPUMEHT B (PHU3HKE.

CrmocoObsl  u3MepeHus: (U3UYECKUX BEIUYMH (QaHAJIOTOBBIE U LU(POBHIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYMKOBBIE CHCTEMBI).



[TorpemHocTy u3MepeHnil PU3NYECKUX BeJIUUUH (a0COIIOTHASI M1 OTHOCUTEIbHAS).

MonenpoBanue (GU3MUECKUX SBIECHUN M TMpoleccoB (MaTepuaabHash TOYKa,
aOCONIOTHO TBEPJIOE TENO, MACAIbHAS KUIKOCTb, WJCaTbHBIA Ta3, TOUEUHBIN 3apsn).
['unore3a. ®u3nuecKuil 3aK0H, TPAHULIBI €T0 TPUMEHUMOCTH. DU3ndeckas Teopusi.

Ponb n Mecto ¢pu3zuku B GOpMUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MUpa, B
MPaKTUYECKOU IEATEIbHOCTHU JIIOJIEH.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

N3mepeHue cuiabl TOKAa U HANPSDKEHUS B LIEMU IOCTOSHHOIO TOKa IMPHU MOMOIIH
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCTBO ¢ 1H(ppoBoi nabdopatopueit mno ¢usuke. I[lpumepsl u3MepeHus
($u3MYECKUX BEIUYUH MIPHU MOMOIIHM KOMITBIOTEPHBIX JaTYUKOB.

Paszpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBIKEeHUs. Cuctema
OTCYETA.

[Tpsimast 1 0OpaTHas 3a/1a4n MEXaHHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbI KOOPJHUHAT.
Tpaextopus.

[lepemerienue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTEpUAIBHOM TOYKM, HUX MPOEKUMU HA OCH CHCTeMbl KoopauHaT. CroxeHue
MIEPEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHENHOE MABW)KEHHE. 3aBHCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUSI W IYTH MAaTE€pUAIbHONM TOYKM OT BPEMEHHU M HUX
rpaduxu.

CBoOonHOoe majeHue. YckopeHue cBOOOAHOro mazeHus. JIBwkenue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHON TOYKM OT BpEMEHU U UX Ipaduku.

KpuBonnneiinoe aBuxeHue. J[BUKEHHE MaTEpPUAIbHOM TOYKH IO OKPY>KHOCTH.
VYrnoBas u nuHelHas ckopocTk. [lepuon u yacrora obpamienus. LleHTpocTpeMuTenbHOe
(HOpMaJIbHOE), KacaTelbHOE (TAaHI€HLHMAJIBHOE) U IOJHOE YCKOPEHHME MaTepHallbHON
TOYKH.

TexHuueckne ycTpoicTBa U TEXHOJIOTMYECKHE IMPOLIECCHI: CIIUIOMETP, JBHKEHUE
CHapsI/I0B, 1IeMHbIE, lIecTepEHYAThIE U peMEHHBIE Nepeaaun, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Mopenb cucteMbl OTCYETa, WJUIIOCTpAIMsd KUHEMAaTHYECKUX XapaKTepPUCTUK
JIBIDKCHUSL.

CriocoObI uccIeI0BaHus ABHKEHUIA.

Nnnroctpanus npeaesnbHOro nepexoja 1 i3MepeHre MTHOBEHHOM CKOPOCTH.

[TpeoGpa3oBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXAHU3MOB.

[TaneHune Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne paBwxeHHs Tena, OpOLIEHHOTO I0A YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

HarmpaBienue ckopocTH Npu ABHKEHUHU 110 OKPY>KHOCTH.



[IpeoGpazoBaHue yriioBoil CKOPOCTH B pEIyKTOpE.

CpaBHEHHME MYyTEW, TPACKTOPHIl, CKOPOCTEN IABMKEHUSI OJHOTO M TOIO K€ Tella B
Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

W3yueHne HEpPaBHOMEPHOIO JBMIKEHHsS C LEIBIO ONPENEICHUs MIHOBEHHOMN
CKOPOCTH.

W3mepeHue yCKOpeHHs] NpH NPSIMOJIMHEHHOM pPAaBHOYCKOPEHHOM JIBUKEHUU I10
HAKJIOHHOH IIJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBHYKECHHH.

H3mepenue yckopeHHs CBOOOJHOTO MafeHUs (PEeKOMEHIOBAaHO HCIOIb30BaHUE
uudpoBoit tabopatopun).

W3ydenne NBWKEHUS Tela, OPOIIEHHOTO TOpU30HTaIbHO. [IpoBepka rumoressl o
IPSMOM IPONOPLUMOHAIBHOM 3aBUCUMOCTH MEXIY NaJbHOCTBIO MOJIETa W HadaJIbHOMN
CKOPOCTBIO Tea.

W3yueHne NBUKEHHMS TENA 110 OKPYKHOCTH € IMTOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHU TepUoJia 00paleHus KOHUYECKOr0 MasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hprorona. HMuepumanbable cucTeMbl orcuéra. [IpuHImMn
oTHocuTenbHOCTH ['anmunes. HeunepumaneHbele cucTeMbl OTcuéra (ONpeaesieHue,
IPUMEpHI).

Macca Tena. Cuna. [IpuHIMI Cyneprno3uimy CHil.

Bropoii 3akoH HproTOHa 1151 MaTEpUaIbHON TOYKH.

Tperuii 3ak0oH Hpr0TOHA [I711 MaTepUaIbHbBIX TOUEK.

3aKOH BCEMHPHOIO TATOTEHMS. DKBUBAJICHTHOCTh I'PAaBUTALMOHHOM M WHEPTHOMN
MAacChl.

Cuna TshKecTH. 3aBUCUMOCTh YCKOPEHHsS CBOOOJHOTO MaJCHUS OT BBICOTHI Haj
MOBEPXHOCTbHIO TUIAHETHI M OT reorpaduueckoil mupoTsl. [[BuxkeHne HeOECHBIX TeNl U UX
cryTHUKOB. 3akoHbl Kemiepa. [lepBas kocmMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABMXKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpEHUSI CKOJBXKEHHS U CUiia TPEHUS MOKOA.
Koadduument tpenus. Cunia cOnpoTUBICHUS MTPH IBUKSHUU TeJla B KHUJIKOCTH WJIH rase,
€€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO ABUKEHUS.

Hasnenue. ['mapocratuueckoe nasnenue. Cuna Apxumena.

TexHuueckue ycTpoiicTBA M TEXHOJOTMYECKHE MPOLECCHI:  MOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenve nBWXKEHUS Tel B HMHEPUUAIbHBIX U HEHWHEPIHAIbHBIX CHCTEMax
OTCYETA.

[IpyuHUKIT OTHOCUTENBHOCTH.

Kauenne IByX HWIMHAPOB WIIM IIAPOB Pa3HOW MACChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbBHO HEMHEPLIMAJIBHOW CUCTEMBI OTCUETA.



CpaBHEHME paBHOJICHUCTBYIOUIEH NPWIOKEHHBIX K TEIy CHUJl C MPOU3BEICHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHUE B MHEPIUATBHON CUCTEME OTCUETA.

PaBeHCTBO CuJ1, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOICUCTBUS TEI.

N3mepenune Macc 1o B3auMOIEHCTBUIO.

HesecomocTs.

Bec tena mpu ycKOpeHHOM NOIBEME U MaJICHUH.

LleHTpoOE)KHbIE MEXAHU3MBI.

CpaBHEeHME CUIJI TPEHHUSI IOKOSI, KAYEHUS U CKOJIbKCHHUSI.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

W3mepenue paBHOJEHCTBYIOIIEH CHII TpH JBWKEHWHU OpycKa IO HaKJIOHHOMN
MJIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKEHHUS OpycKa M0 HAKIIOHHOU
MJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI  YIIPYTOCTH, BO3HMKAIOIIMX B IMPYKUHE H
PE3UHOBOM 00paslie, OT uX aedopManum.

N3yueHne NBU>KEHUSI CUCTEMBI TE€Jl, CBA3AHHBIX HUTBIO, IEPEKUHYTON Uepes3 JIETKUIA
OJIOK.

H3mepenue koddduiieHTa TpeHUs MO BEJIUYUHE YIIoBOro KoddduimeHTa
3aBucuMoctH F,p(N).

HccnenoBanue ABWKEHHs Opycka IO HAKJIOHHOW TUIOCKOCTH C TEPEeMEHHBIM
K03 (HULIMEHTOM TPEHUSI.

N3yueHre NBUKEHMS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHO TBEpAOE Temo. [locTynarenbHoe U BpalaTelibHOE JBUKEHUE TBEPIOTO
Tesa. MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHusa. [lnedo cunbl. Cnoxenue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTH Tena.

YcnoBus paBHOBeECHs TBEPAOTO TENA.

YcroitunBoe, HEYCTOWUNBOE, OE3pa3INuHOE PaBHOBECHE.

TexHudyeckue yCTpOWCTBA W TEXHOJOTHMYECKHE TPOIECCHI:  KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKym.

HccnenoBanue ycioBHil paBHOBECHS TBEPIOTO TEJa, UMEIOIIETO OCh BPAILICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB M pacuéT CUJT yIIPYTOCTH.

N3yueHre ycTOMYMBOCTH TBEPAOTO TeJla, UMEIOUIETO IJI0IA b OMOPHI.

Tema 4. 3akonwvl coxpanenus 6 Mexanuke.

MMirynec MaTepuanbHOM TOYKHM, CHUCTEMBl MaTepuaibHbIX ToyeK. LleHTp Mmacc
CHUCTEMBI MaTepUaIbHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTpa Macc.

NMiysbc cuibl U U3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE IBHKEHHE.



MomMmeHT umnyabca MaTeprallbHON TOUKH. [IpencraBieHne o COXpaHEHMH MOMEHTA
MMITyJIbCA B IEHTPAJIBHBIX MOJIAX.

PaGora cuiasl Ha MaJoM W Ha KOHEYHOM mnepemeunleHud. ['paduueckoe
IPEeJCTaBIEHUE PaOOThI CHIIBI.

MOIIIHOCTE CHIIEL.

Kunernueckass »sHeprusi MarepuaipHOM Touku. Teopema 00 H3MEHEHUH
KMHETUYECKON YHEPTUHM MATEPUAIIBHON TOYKH.

[ToreHumManpHple W HENOTEHUHMANbHblE CwiIbl. lloTeHnmanpHas  SHeEprus.
[TorenumanpHass s3Heprus ynpyro JedopMupoBaHHON npyxuHbl. IlloTeHuumanbHas
DHEpPrus Tejla B OJHOPOAHOM I'paBUTAlMOHHOM moisie. IloTeHnnanpHas 3Heprus Tena B
IPaBUTALIMOHHOM I10JIE OJIHOPOJHOTO 1apa (BHYTpU M BHE 1iapa). Bropas kocmuveckas
cKkopocTh. TpeTbs KOCMHUYECKask CKOPOCTb.

CBsi3p pabOThl HEMOTEHUUAIbHBIX CHJI C W3MEHEHHMEM MEXaHUYECKOW HSHEpruu
CUCTEMBI TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHenue bepHymnum Ui MOCaIbHOM JKUIOKOCTH KAk CJIEACTBHE 3aKOHA
COXPAHEHHsI MEXAHUYECKON YHEPTUH.

TexHHUeCKHe yCTpOMCTBA M TEXHOJIOTMYECKUE TIPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KONEP, IPYKUHHBINA MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE IBHKEHHE.

N3MepeHre MOITHOCTH CHIIBL.

M3MeHeHne SHepruy Tena MpU COBEPIICHUN PaOOTHI.

B3anMHbIe peBpalleHns] KHHETUYECKON Y MMOTEHIMAIIBHOW SHEPTUM NpU IEHCTBUU
Ha TEJIO CUJIbI TSHKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUu MPU CBOOOTHOM TaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomaol, nPAKMUKYM.

H3mepenue uMmirynbca Tena no TOpMO3HOMY ITyTH.

W3mMepeHne CHITbI TATH, CKOPOCTH MOJIETH SIEKTPOMOOHIISE M MOIIIHOCTH CHJTBI TSTH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBI.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepenne KWHETUYECKON YHEPTUU TeJla IO TOPMO3HOMY Iy TH.

CpaBHEHHE HM3MEHEHHUS TMOTCHIMAIbHONW OSHEPruu MPYXKHHBI C pabOTOW CHIIBI
TpEHUs.

Onpenenenue pabOThl CWJIBI TPEHUS TMPU JBWKEHUU TejJa IO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MogekyaspHas pu3nka u TepMOANHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU MeopULL.

OcCHOBHBIE MOJIOKEHUSI MOJIEKYJIsIpHO-KMHeTn4eckoi Teopun (MKT), ux omneiTHOE
obocHoBanme. Jluddysus. bpoyHOBckoe nBmwKeHue. XapakTep JIBUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BellecTBa. Moaenu CTpOeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEI



U 00bSICHEHHE CBOICTB BellleCTBa HAa OCHOBE ATHX Mojieneil. Macca u pa3mepbl MOJIEKYI
(aromoB). KonmuectBo BemecTBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e wusMepenusa. I[llkama
temrieparyp Llenbcusi.

Mopens uaeasbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOPHM: 4acCTHIBI Ias3a
JBIKYTCSI XaOTHUECKHU U HE B3aUMOJCICTBYIOT IPYT C APYTOM.

['azoBele  3akoHbl.  YpaBHeHue MenaeneeBa—Knaneiipona.  AOGcomtoTHas
temreparypa (mkamna temneparyp KensBuna). 3akon JlanpToHa. WM3omporeccsl B
UJEaIbHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BeulecTBa. ['paduueckoe npeacrabieHue
M30MPOLIECCOB: U30TEpMa, U30X0pa, u3obapa.

CBs3p MEXAY NABJICHHEM U CPEIHEH KUHETHYECKOW YHEPTHEH IMOCTYMAaTEIbHOIO
TEIJIOBOTO JABUKEHUS MOJIEKYJ HUJI€aJbHOIO ra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KUHETUYECKON TEOpHH HUJI€aTbHOIO ra3a).

CBsi3b aOCONIIOTHOW TeMIlepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpeaHeit
KUHETUYECKON SHEPrUel MOCTYNaTEIbHOIO TEMIOBOTO JIBHKEHHUS €€ YaCTHII.

TexHuueckrue ycTpoicTBa U TEXHOJOTUYECKUE MPOIECCHI: TEPMOMETp, OapomeTp,
IIOJIyYE€HUE HAaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Monaenu NBHKEHUS YaCTHUI BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHIKCHHMS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddy3us KuaKocTe.

Mopens onbiTa LlTepHa.

[IpuTsKeHE MOJIEKYIL.

Mopenn KpUCTAIIINYECKUX PEIETOK.

Habmronenue u uccnegoBaHue U30MpoLECcCoB.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomuol, nPAKMUKYM.

HccnenoBanue mporiecca yCTaHOBIIEHUSI TETNIOBOTO PAaBHOBECHS MPU TETIOOOMEHE
MEXKY TOPSIYEN U XOJIOJTHOU BOJIOU.

N3ydyeHne HM30TEpMUYECKOTO  mpolecca  (PEeKOMEHJIOBAHO  MCIOJIb30BaHUE
udposoit mabopatopun).

W3yueHne n30X0pHOro mpouecca.

N3yuenue n3obapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunol.

Tepmonunamuveckass (T[]) cuctema. 3amaHWie BHENIHUX  YCIOBUW  JUIsS
TEPMOJAMHAMUYECKOW CUCTeMbl. BHemHue u BHyTpeHHue mnapamerpsl. llapamerpsl
TEPMOJMHAMUYECKOW CHCTEMbl KaK CpEJHUE 3HAYEHUS BEJIMYMH, ONMUCHIBAIOIIMNX €€
COCTOSIHME HAa MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJANHAMUKH. Camonpou3sBoiibHas penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenb uaealbHOroO ra3a B TEPMOJAMHAMUKE — CHUCTEMa ypaBHEHUM: ypaBHEHHUE
Menneneesa—Knaneipona ¥ BBIp@KEHHE Ui BHYTPEHHEW DJHEpPruu. Y CIIOBUSA



MPUMEHUMOCTHA 3TOM MOJENM: HU3Kasg KOHUEHTpAlus YacTULl, BBICOKHUE TEMIIEPaTypBhl.
BrIpaxkenue 1uisi BHyTPEHHEN SHEPTruy OJJHOATOMHOI'O UJI€aJIbHOTO ra3a.

KBa3ucraTuueckue 1 HeCTaTUYECKUE TPOLIECCHI.

DOnemeHTapHas palboTa B TepMoJuMHaMuKe. BpruncieHue paboTel Mo rpaduky
npoiiecca Ha pV-1uarpamme.

Temnonepenaua KaK croco6 U3MEHEHUS BHYTpPEHHEN SHEPTUH
TEPMOJUHAMUYECKOIN CUCTEMBI 0e3 COBEpUICHUS paboTHI. Kongeknus,
TEIJIONPOBOIHOCTD, U3JTyYCHHE.

KommuectBo TemnoTel. Tenno€émMkocTs Tena. Y aenpHass U MOJISIpHAsE TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maliepa. YaenbHas TEIUIOTAa CropaHus TOIUIMBA. Pacyér
KOJIMYECTBA TEIUIOTHI Ipu Temonepenaye. [lonstue o0 agunadbatHoM mporecce.

[lepBbIii 3aKOH TepMOAMHAMHKU. BHyTpeHHsiss sHeprus. KoiamdyecTBO TEMIOTHI U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpPMOJMHAMHUKU [JIi PABHOBECHBIX IPOIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOJUHAMUYECKOM CHCTEMbl MPOXOAUT E€IUHCTBEHHAs
anuabata. AOCONIOTHAs TeMIepaTypa.

BTopoil 3aKOH TEpMOIMHAMHUKHU JJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepenaTh TEeIIOTy OT 0ojiee XOJIOJHOTO Teia K Oojiee HarperoMy 0e3 KOMIIEHCAIlUU
(Knaysuyc). Heo6patuMocTh NpupOJHBIX TPOLIECCOB.

[TpuHumne! gerctus TeroBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KITJI. ukn Kapno.

DKOJIOTUYECKHE AaCMHEKThl HCIIOJIb30BAHMS TEIUJIOBBIX JBUrarenieid. TemnoBoe
3arpsi3HEHHUE OKPYKAIOILEH CPeIbl.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOIECCHl:  XOJOJIUIIbHUK,
KOHAMILIMOHEP, AU3EIbHBIA 1 KapOIOpaTOpHBIN IBUraTENH, MapoBasi TypOuHa, MOJydyeHue
CBEPXHU3KUX TEMIIepaTyp, YTHUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAHHEM
TEIUIOBOI'O  HAcoca, YTUIM3alMs OMOOPraHMYECKOro TOIMJIMBA Il BBIPAOOTKHU
«TETUIOBOW» U AJIEKTPOIHEPIUH.

Jemoncmpayuu.

W3meHeHre TeMIiepaTypsl pu auadaTHYeCKOM PacIupeHUH.

Bo3nyiiHoe oruuso.

CpaBHeHUE yJIeNbHBIX TEMIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

HccnenoBanue annabaTHOTO mpoIiecca.

KomnberoTepHblie MOJIENN TEIIOBBIX IBUTATEIEH.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, npaKmuKym.

H3mepenue yeabHON TEI0EMKOCTH.

HccnenoBanue mporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOro npoiecca.

N3yueHrne B3aMMOCBSI3M HOHEPIUM  MEXKMOJIEKYJISIPHOTO  B3aUMOJEUCTBUSA U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEH.

Tema 3. Azpezcamnvie cocmoanusn eeuyecmea. Dazoewvie nepexoowvl.



[TapooOpazoBanue u KoHJeHcanus. VcnapeHue W KumneHue. YaelbHas TeIoTa
napooOpazoBaHus.

Hacelliennpie 1 HEHAChIEHHbIE Napbl. KauecTBeHHas: 3aBUCUMOCTD TIJIOTHOCTH H
NaBJICHUS HACBIIICHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT OO0BEMaA
HACBIIICHHOTO Napa. 3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUSI OT IaBJICHUS B KUJKOCTH.

BrnaxHocTbh Bo3yxa. AGCOIIOTHAS M OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnumueckue u amopdHble Tena. AHM30TPONMS CBOWCTB
kpuctauioB. IlmaBnenme w  kpucraumzauus. YJeldbHas TEIUIOTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmarnuu TBEpaoro Tema. Pactskenue u cxatue. Casur. Monayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmipeHrue >KUIKOCTEH H TBEPABIX Tel, O0BEMHOE W JMHEHHOE
pacimupeHre. AHTapMOHH3M TEIUIOBBIX KOJeOaHUW 4YacTHI[ BEIIECTBA KaK MPUYMHA
TEIUJIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpa3oBanue 3Hepruu B (pa3zoBbIX MEPEX0IaAX.

VYpaBHeHue TemoBoro OanaHca.

[ToBepxHocTHOEe  HaTspkeHHE. KodpUIIMEHT MNOBEPXHOCTHOTO  HATSXKCHHUS.
Kanwnnsapueie sBieHus. JlaBieHue MoJ HMCKPUBIEHHON IOBEPXHOCTHIO KUIKOCTH.
®opwmyia Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: KUIAKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEpPHUAJIbI.

Jemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HaChIIIEHHBIX MTAPOB.

Kunenne. Kunenve npy NOHUKEHHOM JTaBJICHUM.

N3MepeHne cuibl HOBEPXHOCTHOTO HATSKECHUS.

ONBITHI ¢ MBUTBHBIMU TIJIEHKAMH.

CmauuBaHue.

Kanunnsipuelie sBieHus.

Moenn HEHBIOTOHOBCKOM JKUAKOCTH.

Cnoco0Obl U3MEpeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsl nedopmaruii.

Habmionenne manbix geopmanui.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmukym.

N3ydeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3MepeHne ynenbHON TEIUIOThI IIaBJICHHS JIbJA.

W3yueHne CBOWCTB HACHIIICHHBIX TIAPOB.

N3mepeHue aOCONIOTHOM BIAXHOCTH BO3AyXa M OLEHKAa Macchl I[apoB B
MIOMEUICHUU.

N3mepenue korhPuimenTa moBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOnra.



HccnenoBanue 3aBUCUMOCTU JehopMaliMi Pe3MHOBOTO 00pasiia OT MPHIOKEHHON
K HEMY CHUJIBI.

Paznen 4. DuekTpoanHaMuka.

Tema 1. dnekmpuueckoe noJe.

OnexTpu3auus Tea W €€ NposBIeHUs. OJeKkTpuueckuil 3apsa. JlBa Buna
ANEKTPUYECKUX  3apsAaoB.  IIpOBONHMKHM,  JHMAJIEKTPUKM W MOJYIPOBOJHHKHU.
DneMeHTapHbIN 3JIEKTPUYECKUH 3apsij. 3aKOH COXPAHEHMSI SJIEKTPUUECKOTO 3aps/ia.

B3aunmopericteue 3apsaoB. Toueunsie 3apsaasl. 3akoH Kynona.

Onektpuueckoe nose. Ero neiicTBre Ha 3IEKTPUUECKUE 3aps/ibl.

HamnpspkéHHOoCTh 3nekTpudeckoro mosst. [IpoOHbIit 3apsia. JIlnaun HanpskEHHOCTH
ANEKTPUYECKOTO 1oist. OJHOPOAHOE IIEKTPUUECKOE TOJIE.

[loTeHIManbHOCTh  AJEKTPOCTATUYECKOrO0 ToJid. Pa3HOCTh MOTEHIHUAIOB U
HarnpspkeHue. [lotennmanbHas 3Heprus 3apsaa B dIeKTpocTaTuueckoM noje. [lorennuan
ANEKTPOCTATHUECKOTO 10JIA. CBs3b HAPSHKEHHOCTH MOJS U Pa3HOCTH MOTEHIMAJIOB IS
AIIEKTPOCTATHUECKOTO OIS (KaK OJJHOPOJAHOI0, TaK U HEOJHOPOJHOTIO).

[IpuHUUMI Cyneprno3uLIUU SJIEKTPUUECKUX MOJIEH.

[lone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepol. [lome
pPaBHOMEpPHO 3apsDKEHHOTO 1o 00béMy 1mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeckoHEeUHOM miuockocTH. KapTuHbl JMHUI  HAaNpsHKEHHOCTH ATHUX TOJNEed U
HKBUIIOTCHIUAJIbHBIX [TOBEPXHOCTEM.

[IpoBOHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMDNEKTpUKA B DIIEKTPOCTATUYECKOM Moje. JMdJIeKTpuuecKkass IPOHMUIIAEMOCTh
BEILIECTBA.

Konzgencarop. OneKTpOEMKOCTb KOHJEHCATOpa. JIEKTPOEMKOCTH  IUIOCKOIO
KOHJIEHCaTopa.

[TapamiensHOe coenuHeHue KoHAeHcatopoB. [locimenoBarenbHoe CcoenMHEHUE
KOHJICHCAaTOPOB.

OHeprus 3apsKEHHOTO KOHAEHCATOpa.

JIBM>KeHME 3apsSKEHHON YaCTUIIBI B OJJHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  IIEKTPOCKOIL,
AIIEKTPOMETP,  AJIEKTpOCTaTHYecKas  3aluTa,  3a3eMJICHUE  DIJIEKTPONpUOOpOB,
KOHJIeHCATOPbI, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

YCTpOUCTBO Y IPUHIUI ACUCTBUSA DJIEKTPOMETPA.

DNEKTPUUECKOE 0JIE 3apSKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE T10JI€ ABYX 3apsKEHHBIX IIJIACTUH.

Mognens anekrpocraTrueckoro reneparopa (Ban ne I'paaga).

[IpoBOIHMKY B 3JIEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3alluTa.

YCTpOMCTBO U JEUCTBUE KOHJIEHCATOPA MOCTOAHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHAEHCATOpa OT IUIOIIAJM IUIACTHH,
pacCTOSHUSA MEXY HUMU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprust 3JAEKTPUUECKOTO OISl 3apsKEHHOTO KOHAEHCATOpa.



3apsiika U pa3psika KOHJIEHcATopa 4epes3 pe3nucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

OrnieHka Cuil B3aMMOJICUCTBUS 3apsKEHHBIX TEJ.

HaGmronenue mnpeBpalieHUsl SHEPTUU 3apsHKEHHOIO0 KOHAEHCATOpa B DHEPIHI0
W3JIyYEHHS CBETOJIHO/IA.

N3yueHne npoTekaHus TOKa B LEIHU, COAEpKaAIEl KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIHAIOB (HAMPSIKEHUS) MPU MOCIEI0BATEILHOM
COEIMHEHUHU KOHJEHCAaTOPOB.

HccnenoBanue paspsga KOHICHCATOPA YEPE3 PEIUCTOP.

Tema 2. [locmosannwlii 31eKmpuydecKuil mox.

Cuia toka. [IoCcTOSAHHBIN TOK.

VYcnoBusi CymiecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. MICTOYHMKM TOKa.
Hampsoxkenne U u DJ1C E.

3akoH OMa Ju1s ydacTKa LElu.

DJIEKTPUUECKOE COMPOTUBJICHUE. 3aBUCUMOCTH COINPOTUBIECHUS OIHOPOAHOTO
MPOBOJIHUKA OT €ro JJIWHbl U IUIOMIaJXd T[OMEPEeYHOro CeYEHUs. YJeabHOe
CONPOTHUBIICHHUE BEIIECTBA.

[TocnenoBarenbHOE, NApaUIENIbHOE, CMEIIAHHOE COCIMHEHHE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX deKTpruueckuX 1enei. [Ipasuma Kupxroda.

PaGora snexktpuueckoro Toka. 3akoH Jlxxoyns—Jlenma.

MoOUIHOCTh  ANEKTPUYECKOrO0 ToKa. TermjaoBas MOIIHOCTh, BbIIEIseMas Ha
pe3ucrope.

OJIC ¥ BHyTpEeHHEE COINPOTUBIICHHWE HMCTOYHMKA TOKa. 3akoH Oma il TOJIHOM
(3aMKHYTOM) IEKTPUIECKOM 11enu. MOIIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHHE.

KoHneHcaTop B 1ienu mocTOsIHHOTO TOKA.

TexHu4yeckue yCTpOUCTBA M TEXHOJIOTHYECKHUE MPOIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CUETYUK JEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HAIpPSDKEHUS I PE3UCTOpa, JaMIIbI
HaKaJIUBaHUs U CBETOMO/A.

3aBUCHUMOCTD COTIPOTHBJICHUS IUIUHIPUIECKUX TTPOBOTHUKOB OT JIJTMHBI, TUIOIIATH
MONEPEUYHOr0 CEUCHUS U MaTepHaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBJICHHUS TPU TMOCTOSTHHOM
HaIPSKEHUU.

[Ipsimoe um3mepenne DJIC. KopoTkoe 3amblkaHHWE TajdbBaHUUECKOTO JJIEMEHTa M
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0pI coequHeHns HICTOYHUKOB Toka, DJ[C Garapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY IOJIOCAMU HCTOYHMKA TOKa OT
CHUJIBbI TOKA B IIEMN.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKkym.

HccnenoBanue CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.



W3mepenue yieapHOro COpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTHU CUJIBI TOKA OT HAIIPSKEHUS 17151 JJaMITbl HAaKaJIMBAHMS.

VYBenuueHue npejena u3MepeHus amnepMeTpa (BOJIbTMETPa).

N3mepenune 3/]C v BHyTpEHHETO CONPOTUBIICHUS UCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctd DJIC raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH NpHU
KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHMKA TOKAa OT
CUJIBI TOKA B IIETN.

HccenenoBanue 3aBUCHMOCTH ITOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunulx cpeoax.

DJIeKTpUYeCKasi IPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS TPOBOAUMOCTD
TBEPIBIX METAUIOB. 3aBUCHUMOCTb COINPOTUBIEHUS METANIOB OT TEMIIEpPaTypBhl.
CBepXnpoBOAUMOCTb.

DJNeKTpUUeCKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAs! TPOBOIUMOCTD MOTYIPOBOTHUKOB.
CoiicTBa p—n-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUH TOK B  DJIEKTPOJUTAX. OJNEKTPOJUTHYECKAs JUCCOLHAIUA.
OnekTponus. 3akoHbl Papanest A 3IEKTPOIN3a.

DnekTpryeckuil TOK B ra3zax. CamMOCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3pana. Momnnus. [1imasma.

TexHuueckrne yCTpOMCTBAa M MPAKTUUECKOE NMPUMEHEHUE: ra30pa3psiiHbIC JIAMIIbI,
AIIEKTPOHHO-JTy4YeBass TpyOKa, TOIYMPOBOJAHUKOBBIC MPHOOPHI: AHMOJ, TPaH3UCTOP,
dboTonMOa, CBETOAMOM, TalbBaHWKA, paQUHUPOBAHHWE MEAM, BBHITJIABKA aTIOMHHUS,
AIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHUMOCTb COMTPOTHUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl nekTponuza dapanes.

HckpoBont pa3psia U IpOBOAUMOCTB BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAIIIIOB U MOJYIPOBOIHUKOB.

OIHOCTOPOHHSA MPOBOJUMOCTH AUO/1A.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKkmukym.

Habmonenue snexTponusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPBHIL.

CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTHKU TUO/IA.

Pu3nyecKnii NPAKTHKYM.

CriocoObl u3MepeHus: (PU3NYECKUX BEJIUMYMH C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
U(QPOBBIX HM3MEPHUTEILHBIX MPHOOPOB W KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCHUTENIbHBIE MOTPEHIHOCTH HM3MEpPeHU (U3NUYECKUX BEIHYUH.
OrieHKa rpaHull MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHM, HCCIIEIOBAaHUN 3aBUCUMOCTEH (HHU3MUECKHX
BEJIMYUH, IPOBEpKA MPEMJIOKEHHBIX THUIOTe3 (BBIOOp H3 pabOT, OMUCAHHBIX B



TEMaTUYECKUX pazfienax «YUeHHYECKUH OHKCIEPUMEHT, JabopaTopHble paboThI,
MIPAKTUKYM).

Me:xnpeamMeTHbie CBA3M.

Nzydenne kypca ¢uszuku yriyon€HHoro ypoBHs B 10 kiiacce OCyHIECTBISIETCS C
Y4€TOM COZIEpKATENbHBIX MEXIIPEAMETHBIX CBA3EH ¢ KypcaMH MaTE€MaTUKH, OUOJIOTHH,
XUMHH, Teorpapuul U TEXHOJIOTUH.

Mesxicnpeomemnvle nOHAMUA, CEA3AHHbBIE C U3YUCHUEM MEMO008 HAYUHOZ0
nO3HAHUA: SBIICHUE, Hay4YHbIH (akT, rUmoresa, ¢puznyeckas BeIMYHHA, 3aKOH, TEOPUS,
HAOJIOJIEHNE, HKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEPEHHUE, MOTPEIIHOCTH
U3MEpEeHUl, U3MEpUTENIbHbIE PUOOPHI, IM(poBas 1adopaTopus.

Mamemamuxa: peumieHUe cucTeMbl ypaBHeHMH. JluneliHas ¢(yHKuus, napaboia,
runepOona, ux rpadpuku u cBoiictBa. Tpuronomerpuueckue QyHKIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopel M HX
MPOEKIIMK Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonocusa: mexanwdeckoe ABUKEHHUE B JKUBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TEIUIOBOE 3arpsi3HEHHWE OKPYKAIOIIeH Cpesbl,
yTHIn3aluss ~ OMOOpPraHMYEeCKOro  TOIUIMBA  JUISl  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSIKEHME M KaNWUISpHBbIC SBIICHUS B TPUPOJIE,
AIIEKTPUYECKUE SBJICHUS B )KUBOU mpupo/e.

Xumusa: NUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHHE ATOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIpHAsl Macca, oJlydeHHe HAaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEPABIX
T€N, KUAKOCTEH M Ta3oB, JKUJIKHE KPUCTAJUIbI, AIEKTPUUYECKHE CBOICTBA METAJUIOB,
AIIEKTPOIIUTUYECKAS TUCCOLMALINS, TAIbBAaHUKA, DJIIEKTPOHHAST MUKPOCKOIIHSL.

T'eozpaghus: BIaxXxHOCTH BO3/yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHue JBUKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB, YYET
CyXOr0 M JKHJIKOIO TpPEHUs B TEXHHKE, CTaTUYECKUE KOHCTPYKUMHU (KpOHILUTEHH,
peméryaTble KOHCTPYKIIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE
(rupockor, BOIOMET M OpyTHe), ABUTaTeNb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa,
OBITOBOW  XOJOJWIbHUK, KOHJIULMOHEpP, TEXHOJOIMH TMOJIYYCHHUS] COBPEMEHHBIX
MaTEpHUaIoB, B TOM YHCJIE HAHOMATE€pPHAJIOB, U HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs
3alllMTa, 3a3e€MJICHHE AJIEKTPONpPHUOOPOB, razopa3psAHbIE JAMIIbl, MOJYNPOBOJIHUKOBHIE
npuOOpBkI, rajJbBaHUKA.

11 KJIACC

Pa3nen 4. diiekTpoguHaMHKA.

Tema 4. Maznummnoe none.

B3aumoseiicTBre NOCTOSHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTtHoe
nosie. Bekrop MarHuTHOM MHAYKUMHU. [IpuHOMN Cyneprno3unvu MarHUTHBIX IIOJICH.
JIMHUKA MarHUTHOM UHIYKIIMH.

MarautHoe 1nojie IPOBOJHMKA C TOKOM (IIPSIMOro MPOBOJHMKA, KAaTyLIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuna Amnepa, e€ HanpaBJI€HUE U MOJYJIb.



Cuna Jlopenua, e€ HampaBiieHHE U MOAYJb. [[BH)KEHHE 3apsyKEHHOW 4YacTHULbI B
OJIHOPOAHOM MarHUTHOM moJie. Pab6ota cunsl JlopeHia.
MaruutHoe nosie B Bemectse. DeppoMarHeTuku, napa- 1 JUaMarHeTUKH.
TexHuuecknue yCTpONCTBA M TEXHOJOTMYECKUE MPOLECCH: MPUMEHEHHE
MMOCTOSIHHBIX MAarHWUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SIJIEKTPOABUTATEIb
SAxobu, ycKopUTeIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.
Kaptuna nuHMII MHIYKIMA MarHUTHOTO TOJSl MOJIOCOBOTO M TOJKOBOOOPa3HOTO
MTOCTOSIHHBIX MarHuTOB.
KapTtuHa n1uHMII MarHUTHOM WMHIYKLIMH TOJISI JJIMHHOTO IPSIMOTO NMPOBOJAHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOJHUKA, KATYIIKHA C TOKOM.
B3anmopeiicTBre IByX MPOBOJIHUKOB C TOKOM.
Cuia Amnepa.
[elictBre cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.
HaGmronenre qBu>KeHHS MydyKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.
[TpuHIMI AEUCTBUS AIIEKTPOM3MEPUTENIHHOTO MPUOOpPAa MArHUTOIIEKTPHUUECKOU
CHUCTEMBI.
Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKym.
HccnenoBanne MarHuTHOTO MOJISI HOCTOSTHHBIX MarHUTOB.
HccnenoBanue CBOMCTB heppOMarHeTUKOB.
HccnenoBanue neCTBHS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.
N3mepenue cunbl AMmepa.
N3ydeHue 3aBUCMMOCTH CHJIbI AMITEpa OT CHJIBI TOKA.
Ornpenenenre MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CHIIbI AMIepa.
Tema 5. dnekmpomaznumuas uHOYKYUA.
SIBiieHne 3JIEKTPOMAarHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIUU.
OJC wmHaykumu. 3akoH dyeKTpoMarHuTHOW umHAykumu  Dapanes. Buxpesoe
anexkTpudeckoe noje. Toku Pyko.
OJIC nHAYKIMH B TPOBOAHUKE, IBUKYIIEMCS B OJJTHOPOJTHOM MAarHUTHOM TIOJIE.
IIpaBuno Jlenna.
NunyktuBHOCTh. KaTymka MHIYKTUBHOCTH B LIEMU MOCTOSHHOTO TOKa. fIBiIeHue
camouHaykuuu. IJIC caMOMHIYKIINUH.
DHeprusi MArHUTHOTO TMOJI KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE TOJIE.
TexHuueckrne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: UHAYKIIMOHHAS IEYb,
COJICHOU]I, 3aIUTa OT JICKTPU3ALMHU TEJI PU IBUKECHUU B MATHUTHOM I0JI€ 3EMJIN.
Jemoncmpayuu.
HabnroneHue siBeHus AIeKTPOMAarHUTHON UHAYKIIHH.
HccnenoBanue 3apucumoctu DJ{C MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MarHUTHOTO
MOTOKa.
IIpaBuio Jlenna.
[Tamenre MaruuTa B alFOMUHUEBON (MeIHOI) TpyOe.
SIBiieHME CaMOMHIYKLIMH.



HccnenoBanue 3aBucumoctd DJ[C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMS CHUJIbI
TOKa B LIETH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue sIBICHHS 3JIEKTPOMATHUTHON MHIYKIIUH.

Ornpenenenne MHAYKIIUKA BUXPEBOI'O MATHUTHOTO TOJISI.

HccnenoBanue sIBICHHUS] CAMOMHAYKIUU.

COopka MojieNIH 3IEKTPOMAarHUTHOTO TeHEpaTopa.

Pazgen 5. KotedOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHMS.

[Napmonnueckue koneOanus. KunHemaTtnueckoe W JIUHAMHUYECKOE OIHMCAHHE.
DHepreTuyeckoe OMHMCaHWe (3aKOH COXPAaHEHHS MEXaHW4YecKoil »Heprum). BwiBog
JTUHAMUYECKOTO OINHUCAaHUSI TapMOHUYECKUX KOJICOAHUN W3 UX DSHEPreTHYECKOTO H
KHMHEMATUYECKOTO OMMCAHMUS.

Avmutyna u  (aza konebanuit. CBsi3b aMIUTUTYABl KOJIEOAHUN HMCXOTHOM
BEJIMYMHBI C AMIUTUTYIaMU KOJIeOaHUii €€ CKOPOCTH U YCKOPEHHUSI.

[lepuonq wu wyacrora koneOanuid. Ilepumon Manbix CBOOOAHBIX KojeOaHUM
MaTeMaTH4YeCcKoro MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUid MTPYKUHHOTO MasiTHUKA.

[TonsiTne o 3aryxaromux kojeOaHusX. BbuiHykneHHbIe Kojiebanus. Pe3onaHc.
PezonancHas kpuBas. BuusHue 3aryxaHus Ha BUJ  PE30HAHCHOM  KpPHBOM.
ABTOKOJIC0AHUS.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE MPOLECCHl: METPOHOM, 4Yachl,
Kauelu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anucek KoaebaTeIbHOTO JBUKEHUS.

HaGmronenne HE3aBUCMMOCTH TEpUOAa MallbIX KOJICOaHW Tpy3a HAa HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronmx KoJie0aHWM W 3aBUCMMOCTH TIEpHOJAa CBOOOTHBIX
KoJieO0aHU OT CONPOTUBIICHUS.

HccnenoBanue konebaHui rpy3a Ha MAaCCUBHOM MPY>KUHE C LENbI0 (POPMHUPOBAHHUS
MpeACTaBICHUN 00 UIeabHON MOJCIIH MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUs YHEPTUU MPU KOJCOAHUSIX TPy3a Ha TIPYKHUHE.

HccnenoBanue BEIHYXICHHBIX KOJICOaHUI.

HabGntonenue pezonanca.

Yuenuueckuit s3xcnepumenm, nadopamopmusvie padomot, nPAKMUKYM.

N3mepenue neproia CBOOOAHBIX KOJICOaHUN HUTSHOTO U MPYXKHHHOTO MasTHUKOB.

W3ydeHne 3aKkOHOB JIBUJKEHUS TeJa B X0J1¢ KOJIeOaHMii Ha yIIPyTroM T0JIBEce.

N3yueHne NBUKEHHS] HUTSHOIO MAasITHUKA.

[IpeoOpazoBaHue FHEPTUU B IPYKUHHOM MASTHHKE.

HccnenoBanue yObIBaHUSI aMIUIMTYAbI 3aTyXalOIIKUX KOJIeOaHUH.

HccnenoBanue BRIHYXICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumnsle Ko1edanusl.



KonebarenbHblil KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UI€aTbHOM
kosiebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsiia KOHJEHCATOpa
C aMIUIUTY/I0M CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUU B UI€ATLHOM K0JiIe0aTeIbHOM KOHTYpeE.

3aryxaromnye NEKTPOMarHUTHbIE KoJieOaHUsl. BhIHYX/I€HHbIE 3J€KTPOMarHUTHBIE
KoJie0aHusl.

IlepemenHbIl TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE
3HaYEHUE CUJIbI TOKA M HAMPSDKCHUsSI MIPU Pa3uYHON (opMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouganbHblii TE€peMEHHbI TOK. Pe3ucrtop, KOHAEHcAaTOp U  KaTyllKa
WHIYKTUBHOCTH B LENH CHHYCOWJAJIBHOTO IIEPEMEHHOrO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HampsKeHU.

WUneanbubiii  Tpanchopmarop. IlpousBoactBo, mnepenaua u  noTpedlieHue
AIEKTPUYECKON IHEPTUH.

DKOJIOTMYECKME PUCKH IPU  HIPOU3BOACTBE  AMEKTpodHepruu. Kymbprypa
UCII0JIb30BAHMS 3JIEKTPOIHEPTUH B ITOBCETHEBHOM JKU3HHU.

TexHu4eckne yCTpOHCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: DJIEKTPUYECKUIN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JUHUHU AJIEKTPOIepeaay.

Hemoncmpayuu.

CBOOOTHBIC PTIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YacTOTHl CBOOOAHBIX KOJIEOAHUH OT HMHIYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcumorpaMMBbl AJIEKTPOMArHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroMUX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHuTHOTO Te€HEPATOpa.

BrinyxieHHBIE CHHYCOHIaTbHBIE KOJIEOaHUS.

Pe3ucrop, karymka MHAYKTUBHOCTH U KOHJICHCATOP B LIEMN ITIEPEMEHHOTO TOKA.

Pesonanc mnpu  1OCIENOBATENIBHOM  COCAUHEHUM  PE3UCTOpA,  KaTYyLIKH
MHJIYKTUBHOCTH M KOHJICHCATOPAa.

YCTpoiicTBO M MPUHIIMIT ACUCTBUS TpaHC(hopMaTopa.

Mopeinb TuHNN IEKTPONEPEIAUN.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padbombot, npAKMUKYM.

Nzyuenue Tpanchopmartopa.

HccnenoBanue MEPEeMEHHOIO TOKa 4Yepe3  IOCIEIOBATEIbHO COCIMHEHHBIC
KOHJICHCATOP, KaTYyILIKy U PE3UCTOP.

Ha6mronenue 31ekTpoMarHiTHOrO pe3oHaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoOMAZHUNIHbLE B0JIHDL.

MexaHnueckue BOJIHBI, YCIOBHs MX pacnpocrpaHeHus. [lomepeunsie u
IIPOJI0JIbHBIE BOJIHBI. [lepuon, cKOpoCcTh pacnpocTpaHeHMsI M JJIMHA BoJIHBIL. (CBOMCTBa
MEXaHHYECKHUX BOJIH: OTPAKEHUE, MpejoMiieHre, nHTepdepeHIus U nudpakims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.



OJIEKTPOMArHUTHBIE BOJHBL. YCJIOBUS W3JIy4€HUs JJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPaXKCHHE, IPEIOMIICHUE, MOJSpU3aLus,
uHTephepeHIus u Tudpaxiusl.

[Ilkana »IEKTPOMarHUTHBIX BOJH. lIpUMeHEHHE »>IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paANOCBS3H U TENEBUICHUS. Patnomokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEbI.

TexHuueckue ycTpoiicTBa W  NPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBI, pajap, paauonpuUEMHHUK, TelleBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBAasl TMarHOCTUKA B TEXHUKE U METUIIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacHpOCTPAHEHNE MONEPEYHBIX U MPOAOIbHBIX BOJIH.

KoneObmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUM.

HaGmronenre oTpaxeHus U MpeoMIICHUST MEXaHUUECKHUX BOJIH.

HaGmonenue nnteppepeHuny u AUPpaKkuud MEXaHUYECKUX BOJIH.

AKyCTHUYECKUI PE30HAaHC.

CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHHE.

HaGmronenne cBsi3u rpOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUTUTYJOW M 4acTOTOU
KoJie0aHu.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, NPEIOMIICHUE,
noJisipu3anus, AUPpakuus, HHTephepeHIus.

Oo6HapyxeHne nHPpPaKpacHOTO U YIbTPAPHOIETOBOTO U3ITYICHUN.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomul, RPAKMUKYM.

N3ydeHue nmapameTpoB 3BYKOBOU BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOEe paclpocTpaHeHHe cBeTa B OJHOpoJHOW cpene. Jlyu cBera.
To4euHbIi1 KICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHsl cBera. [locTpoeHue u300pakeHU B
iockoMm 3epkaie. Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKkOHBI NpPETOMIIEHUS CBeTa. AOCONIOTHBIN IOKa3aTelb
npesomiieHnsa. OTHOCUTENbHBIN MMOKa3aTeNb IpeaomiieHns. [1ocTosSHCTBO YacTOThI cBETa
Y COOTHOILIEHHUE JUIMH BOJIH IPU NEPEX0/I€ MOHOXPOMATHUYECKOIO CBETA YEPE3 I'PaHULLY
pazzena IByX ONTHYECKUX Cpe/l.

Xon myueit B mpusme. Jucnepcus cera. CroxxHbIN cocTaB 6emoro ceera. L{Ber.

[lonHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbId Yrojl MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Cobuparoiue u paccenBaroniye JuH3bl. ToHkas nH3a. POKYCHOE PACCTOSIHHE U
ONTHYECKass Cuja TOHKOH JIMH3bI. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOU
chepruecKoi JIUH3bI OT €€ TeOMETPUU U OTHOCUTENILHOTO MTOKa3aTessl PETOMIICHUSI.

dopMya TOHKOU JIMH3BI. Y BEJIMYCHHE, 1aBAEMOE JINH30M.



Xon Jy4a, MNpOLIEAIIEro JMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuuyeckoi ocu. [locTpoenne n3o0pakeHit TOUYKK U OTpe3Ka MPSMOI B COOMPAIOIINX U
paccerBaroLUX JUH3aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Pazpemaromasi crnocoOHOCTh. ['na3 kak omnTuyeckas
cucTeMa.

[Ipenensl TPUMEHUMOCTHA FEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. Mutepdepenunst cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIO/ICHU MaKCUMyMOB M MHHMMYMOB B HWHTEP(EpPEHIIMOHHOW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IpuMepshI Kiaccuyeckux MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxnus ceta. Judpakiuuronnas pemérka. YcaoBUe HAOMIOACHHS TJIABHBIX
MaKCUMYMOB TP MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus cBera.

TexHuuyeckue ycTpoHWCTBAa M TEXHOJIOIMUECKHE MPOLECCHl: OYKH, JIyMa, MEePUCKOIL,
dboToanmapar, MUKpOCKOII, IPOSKIIMOHHBIN armnapar, MPOCBETIECHUE ONTHKHU, BOIOKOHHAS
onTHKa, TU(PAKIINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeaoMIICHHS CBETA.

Ha6uroneHre mojiHoro BHYTPEHHEro OTpaxeHus. MoJienb CBETOBOA.

HccnenoBanue xo/la CBETOBBIX MYYKOB Yepe3 IUIOCKOMAPAIIIEIbHYIO IJIACTUHY U
IPU3MY.

HccnenoBanue CBOMCTB N300paKeHM B IMH3AX.

Mopenn MUKpOCKONa, TEIECKONA.

Habmonenne natepdepeHnm ceera.

Ha6untoneHre n1BeToB TOHKUX MIEHOK.

Hab6mronenne nudpakuuu cBera.

Nzydenue nudppakiinOHHON PEIIETKH.

HaGmronenne nudpakiinOHHOTO CIIEKTPA.

Habmonenue aucnepcun cBera.

Halntonenue nonsipu3ainu CBeTa.

[IpuMeHeHne MOAIPOUAOB JIJIsl U3yUYCHUS MEXAaHUYECKUX HATIPSKEHUN.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKkmukym.

N3mepeHue nokas3aTess npesioMIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BelecTBa (HA MpUMEpE
KUJKUX JTUH3).

N3mepenue GoKyCHOro pacCTOSHUS pAaCCEUBAIOIINX JIMH3.

[Tonydenue n300pa>keHUs B CUCTEME U3 TIIOCKOTO 3€pKaJia U JIMH3BI.

[Tonydyenue n300pa>keHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue Te€1eCKONMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpEeHIIUN 1 MOJISpPU3aIUU CBETA.

N3ydenue nonsipuszal CBeTa, OTPaKEHHOIO OT OBEPXHOCTH JUAIEKTPHUKA.

Nzydenue nuurepdepeHIiy J1a3epHOro U3IydeHHUs Ha IBYX LIEISIX.

Habnronenue nucnepcun.



HaGmronenue u uccienoBanue AM(QpaKkIMOHHOTO CIEKTpa.

W3mepeHue AJIMHBI CBETOBOW BOJIHBI.

[lonyuenue crekTpa H3Iy4YE€HHUs] CBETOAMOAA MPU TOMOIIM TUPPAKIUOHHOMN
PEIIETKHU.

Pazngen 6. OcHOBBI clienIMAIBLHONH TEOPUH OTHOCUTEJIbHOCTH.

['paHunbBl TPUMEHUMOCTH KJIACCHMUECKOM MexaHuku. llocTymarel crnenuaibHOMR
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. lIpeoOpaszoBanms Jlopenma. YcioBue
OpUYMHHOCTH. OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMeJJIEHME BPEMEHH U
COKpalleHUE JJINHBI.

DHEprus U UMITYJIbC PEIISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C PHEPTUEM M HUMITYJIBCOM PEIATUBUCTCKOW YaCTULIBl. DHEpPrus
MOKOSI.

TexHuueckue yCTpONMCTBA M  TEXHOJIOTUYECKHE TMPOLECCHI:  CIyTHHUKOBBIE
NPUEMHHKY, YCKOPUTEIN 3apSKEHHBIX YaCTHULL.

Y4eHn4ecKHil SKCIIepUMEHT, JIa00paTOpHbIE pa0OThI, MPAKTHKYM.

OnpeneneHue MMITyJIbCa UM SHEPTUU PEIATUBUCTCKUX yacTul (rmo GoTtorpadusm
TPEKOB 3apsHKEHHBIX YACTHUIl B MATHUTHOM I10JIE).

Pazgen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapho-60aHo60ii Oyanusm.

PaBHOBecHOE TermoBoe M3NydeHHE (M3TydeHHE aOCOMIOTHO YEPHOTO Tela). 3aKOH
cMmemenus: Buna. I'mnoresa [limanka o kBaHTax.

®DoTOHBI. DHEPrHs U UMITYJIBC HOTOHA.

®orodddexr. Ombitel A. I'. CroneroBa. 3akonbl Qorodddexra. YpaBHEeHHE
Oiinmrerina 1 potodddexra. «KpacHas rpanuma» gorosrddexra.

JlaBiienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYIO U
a0COJIIOTHO OTpaXkarolyro moBepxHocTh). OnbiThl I1. H. JleGenena.

BonnoBeie cBoiicTBa wactuu. Bonubel ne bponnda. JliimHa BosiHBL ne bpouns u
pa3Mepsl 00JIaCTH JIOKANU3allUK ABWXKYIIeHcs dvacTulbl. KopmyckynspHO-BOJHOBOM
nyanusMm. Jludpaxius 2IeKTpOHOB Ha KpUCTAJUIAX.

Crneunduxka wusmepeHuid B Mukpomupe. COOTHOIIEHHS HEONpeaeNEHHOCTEN
[eiizenbepra.

TexHuueckue yCTpPOMCTBA U  TEXHOJOTMYECKHUE TIPOLECCHI:  CIEKTPOMETD,
¢dorosnement, GOoTOAATUNK, TYHHETbHBIH MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOIUO/I.

Jlemoncmpayuu.

®oTo3(deKT Ha yCTaHOBKE ¢ IMHKOBOM TIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (hoTOd(eKTa.

HccnenoBanue 3aBUCHUMOCTH CONPOTHUBIICHHUS MOJIYIIPOBOAHUKOB oT
OCBEILIEHHOCTHU.

CBeToauon.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomut, npaKmMuKym.

HccnenoBanue Gporopesncropa.



N3mepenue nocrosinHoil [lnanka Ha ocHOBe uccneaoBanus Gporodddekra.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA Y€pe3 CBETOAMO OT HAIPSIKEHUSL.

Tema 2. @u3zuka amoma.

OneITel 1O MCCIENOBaHUIO CTpoeHUs aroma. IlmaHerapHas wmonens arToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mormiomeHre ¢GOTOHOB MpU TEpexojie aToMa C
OJHOTO YPOBHS 3HEPTHU HA JPYTOM.

Bunsl criektpoB. CieKTp ypOBHEU 3HEPTrUU aToMa BOAOpOAa.

CrioHTaHHOE U BBIHYXJICHHOE U31yueHue cBeta. Jlazep.

TexHu4yeckue ycTpoMCTBAa U TEXHOJOTHMUECKUE IMPOLIECCHI: CIIEKTPAIbHBIM aHAIIN3
(criekTpockon), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbiTa Pezepdopna.

HaGumronenre nuHeyaThIX CIEKTPOB.

YCTpPOUCTBO U IEUCTBUE CUETUNKA NOHUZUPYIOIINAX YACTHULL.

OrnpeneneHune AJIMHBI BOJIHBI JA3€PHOTO U3TYyYEHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

HaGmronenre muHeyaToro CrekTpa.

HccnenoBanue CIEKTpa pa3peKEHHOIO AaTOMAapHOrO0 BOJOPOJAa W H3MEPEHHUE
noctosiHHOM Punbepra.

Tema 3. Duzuka amomHozo A0pa u INEMEHMAPHLIX YACMUY,.

Hyxnonnas monens snpa I'eitzen6epra—Banenko. 3apsan siupa. MaccoBoe uucio
anpa. 3oronsl.

PanuoaktuBHOCTE. Anb(da-pacnan. DIEeKTpOHHBIA W TO3UTPOHHBIM OeTa-pacma.
M'amma-uznydenue.

3aKoH paJOaKTUBHOIrO pacnana. PaanoakTuBHble U30TOMBI B npupojae. CBoicTBa
MOHU3UPYIOIIET0 HW3JIydYeHUs. BiusHue paJuoakTUBHOCTM Ha KUBBIE OpPraHU3MBbI.
EctectBennsiii oH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sijipe. SnepHbie cuibl. JledekT macchl sapa.

Snepusie peaknuu. Jlenenue u cunHTe3 saep. fAnepHeie peaktopbl. [Ipobiemsr
YOPaBIISIEMOTO0 TEPMOSIIEPHOTO CHHTE3a. DKOJOTUYECKUE ACTIEKThl Pa3BUTHUS SAIEPHOU
DHEPIreTUKHU.

Mertobl perucTpanyu U UCCIEAOBAHMS AIEMEHTaAPHBIX YACTHII.

OyHAaMEHTAIbHbIE  B3aUMOJCUCTBUS.  bapuoHBI, ME30HBI W  JIENTOHBI.
[TpencraBnenue o CrannapTHoi Moaenu. KBapk-riirooHHast MOJEINb aJpOHOB.

®dusuka 3a npenenamu CrangapTHod Mojenu. TéMHas MaTepusi U TEMHAs SDHEPTHSL.

EnuncTBO (hriznueckoil KapTHHBI MHUpA.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TO3UMETpP, Kamepa
Bunbcona, saepHBIii peakTop, TEPMOSACPHBIA peakTop, aToMHas Oom0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C MCIIOJIB30BAHUEM JI03UMETPA.



N3ydenue nornoiieHus 0eTa-4acTull aIFlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH H ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHoe M MHPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHOMHH. [IpUMEHNUMOCTb 3aKOHOB (PU3UKH AJI1 OOBSICHEHUSI PUPOJIBI KOCMUYECKUX
00BEKTOB.

Meroasl  acTpOHOMHYECKHX  uccieaoBaHUi.  COBpEMEHHBIE  ONTUYECKHUE
TEJIECKOIIbI, PaIMOTEIECKOIIbI, BHEATMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3anoro neb6a. Co3Be3aus, spKue 3BE3/bI, IUTAHETHI, UX BUTUMOE JIBUKEHUE.

Conneynas cucrema.

Connne. Conneunas akTUBHOCTb. McTounnk sHeprun CostHIIa U 3BE3 .

3BE3/1BI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamMma «CIEKTpaJbHBIM Kilacc —
CBETUMOCTb». 3BE3Abl TJABHOW IMOCJIEAOBATEIIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TVIABHOW IOCJIEN0BATEIILHOCTU. BHYTpEeHHEE CTpOEHUE 3BE3.
CoBpeMeHHbIE TTPEACTABICHUS O MPOUCXOXKICHUH U 3BoMoUUK CoJIHLIA U 3BE3. DTallbl
JKU3HU 3BE3I.

Mueunsiii Ilyte — nHama I'anaktuka. Ilonoxxkenue u nuwxenue ConHua B
['amaktuke. Tunsl ramaktuk. PaguoramakTukn u KBasapbl. UEpHbIE IBIPBI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O6ma. Pa3z0eranue rajgakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenust 3BE3gHOrO HEOGa HEBOOPYKEHHBIM TJIA30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN ISl OMpEeNeNieHUs TMOJ0KEHUs HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3usi CEeBEpHOTo MOIyIIapus U sipKue 3BE3/bI.

HaGmntonenus B Teneckon JIyHbl, MmiIaHEeT, TYMAHHOCTEH U 3BE3IHBIX CKOIIJICHUH.

Pu3nyecKnii NPAKTHKYM.

CnocoObl m3MepeHusi (PU3NUECKUX BEIWYUH C HCIOJIB30BAaHUEM AaHAJIOTOBBIX H
U(QPOBBIX HM3MEPHUTEIBHBIX MPHOOPOB W KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENBHBIC TMOTPEIIHOCTH HW3MEPEeHHH (PU3NUECKUX BEJIUYHH.
OrieHKa rpaHull MOTPEIIHOCTEN.

[IpoBeseHNEe KOCBEHHBIX H3MEPEHUM, UCCIEAOBAaHUN 3aBUCUMOCTEH (HU3MUYECKUX
BEJIMYMH, TPOBEpPKA TMPEIIOKEHHBIX THUNoTe3 (BBIOOp U3 paboT, OMHCAHHBIX B
TEMaTUYECKUX pazfenax «YUYEeHUYECKUM DJKCIEPUMEHT, JabopaTopHble pabOThI,
MPAKTUKYM).

O0o0mariee NnoOBTOpeHue.

O6o0mieHre U cuUcTEeMaTU3alUs COJAEpXKaHUS pas3leNioB Kypca «MexaHuKay,
«MomnekynsipHass (U3MKa W TEPMOJIWHAMUKAY, «INeKTpoauHamukay, «Komebanus u
BOJIHBI), «OCHOBBI CHEIMAILHON TEOPHUH OTHOCUTEIbHOCTH», «KBaHTOBas Qusukay,
«DJIEMEHTHI ACTPOHOMHHU U aCTPODUZUKI.

Ponb ¢pu3uku u acTpOHOMHUU B SKOHOMHUYECKOW, TEXHOJIOTMUYECKON, COLIUAIBLHON U
ATUYECKON cdepax MesTeIbHOCTH YeJIOBEeKa, POJib W MECTO (UMK U aCTPOHOMHH B



COBPEMEHHON Hay4HOUW KapTUHE MHpA, 3HAYEHUE ONMCATEIbHOM, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTENHPHOW U MPOTHOCTUYECKOW (DYHKITUH (HU3UIECKON TEOpHHU, POIb HU3UIECKON
Teopun B (POPMUPOBAHUM TMPEACTABICHUNA O (U3MUECKOM KapTUHE MHUpPA, MECTO
dbusznueckoil KapTUHBI MHpa B OOILIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIe CBS3H.

N3ydenne kypca ¢u3uku yriyOsi€HHOro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4€TOM COZIepKaTeNIbHBIX MEXKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHUKH, OWOJIOTHH,
XUMUH, reorpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHAmMuUA, CEA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20
nO3HaHuA: SBICHUE, HAYYHBIA (akT, runoresa, (pu3nueckas BEIMUYHHA, 3aKOH, TEOpUs,
HAONIO/IeHNe, HKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHE, MOrPEUTHOCTH
WU3MEPEHUH, U3MEpUTEIbHbIE TPUOOPHI, IU(PpOBast 1adbopaTopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHHH. TpPUTrOHOMETpUYECKUE (PYHKIUU:
CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO.
BekTopsl M HMX MPOEKUMH HA OCH KOOPAUHAT, CIOKEHHE BeKTOpoB. I[Ipom3BonHbIE
aJIeMEHTapHbIX (QyHKIUH. [Ipu3Haku mogoOusi TPEeyroiabHUKOB, ONMpPEAEICHUE IIIOIIAau
IJIOCKUX (UTYp U 00bEMa Tell.

Buonozua: snextpuueckue sIBIEHUS B AKUBOU MpUpoe, KoneOaTenbHbIE IBHKEHUS
B OKMBOM IIPUPOAE, HKOJOIMYECKHE PHUCKA IPHU IPOU3BOJACTBE DIEKTPOIHEPIUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl, yIbTpa3ByKOBas JUArHOCTHKA B
MEIUILMHE, ONTHYECKUE SIBICHUS B )KUBOM IIPUPOJIE.

Xumua: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKash CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKOM PEIIETKY, CIIEKTPaIbHBIN aHAJIH3.

T'eozpaghus: marnuTHble MOIKOCAa 3€MJIM, 3aJIEKU MArHUTHBIX pyad, (HOTOChEMKaA
3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonozua:  TPUMEHEHHE  IIOCTOSIHHBIX ~ MArHUTOB,  JJEKTPOMAarHUTOB,
ANIEKTPOJBUTATENb SIKOOH, TeHepaTop MEPEeMEHHOTO TOKa, MHIYKIMOHHAs Ieub, JUHUU
ANIEKTpoOIepeiay, JJIEKTPOABUTATENb, pajap, pPaJAUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neup, ynpTpa3ByKoBas JUArHOCTHKA B TEXHHKE, MPOCKIIMOHHBIN ammapar,
BOJIOKOHHAsl OINTHKA, COJHEYHass OaTapes, CIyTHUKOBbIE MPUEMHUKHU, siepHas
DHEPreTHKA U IKOJIOTUUECKHE aCIIEKThl €€ pa3BUTHS.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMUYHOCTHBIE PE3YJIbTATHI

JIMUYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Pe3yJbTATBI OCBOCHUSI yuyeOHOro mnpenmera «DuU3MKa» JOJKHBI
oTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4YaloIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIUH, MMO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LIEHHOCTSIM POCCHICKOr0 OOIEeCTBa, pacCIIUPEHUE IKUZHEHHOTO OIbITa M OIbITa



JIEATEIBHOCTA B TIPOIECCE peaM3allMd OCHOBHBIX HAaNpaBJICHUN BOCHHUTATEIbHOU
JIeSITEILHOCTH, B TOM YHCJIC B YAaCTH:
TPaXKIAHCKOI0 BOCTIUTAHUSA:
e CchOPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIKUU OOYYAIOUIErocss KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIeHA POCCHICKOT0 0OIIEeCTBA;
® TMPUHATHE  TPAJAUIMOHHBIX  OOIIEYETOBEYECKUX  T'YMAHHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;
® TOTOBHOCTH BECTHM COBMECTHYIO JEATECIBHOCTh B HHTEPECaX TI'Pa’kIaHCKOIrO
oO1iecTBa, y4acTBOBAaTh B CAMOYIPABICHHH B 00pa30BaTEIbHON OpraHu3aIuy;
® yMEHHE B3aMMOJIEHCTBOBATH C COIMAIBLHBIMM MHCTUTYTAMH B COOTBETCTBHUM C
X QYHKIUSIMHU U Ha3HAYCHHEM;
® TOTOBHOCTH K TYMAaHUTAPHOU U BOJIOHTEPCKOU JI€SITEILHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHMS:
e chOpPMHPOBAHHOCTH POCCUNCKON IpakTaHCKON UICHTUIHOCTH, MTATPUOTHU3MA,;
® [ICHHOCTHOE€ OTHOLICHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHUAM
POCCHICKHMX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO IMOBEICHHUS;
® CIIOCOOHOCTH OIIGHWBATh CHUTYallMI0 W IPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JIESITEIIBHOCTHA YUYEHOTO;
® OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTONYMBOTO OyaYIIIETO.
ICTETHYECKOT0 BOCIIMTAHMS:
® DHCTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAsl 3CTETUKY HAYyYHOI'O TBOPYECTBA,
NPUCYIIETro PU3NYECKON HayKe.
TPYAOBOI0 BOCIIUTAHMS:
® HHTEpPEC K pa3IMIHBIM cdepaM MpodhecCHOHATBLHON eATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN BBIOOP
Oynymieit mpodeccuu U pearTru30BbIBaTh COOCTBEHHBIE )KU3HCHHBIC TIJIaHbI;
® TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO W caMOOOpa30BaHHMIO B 00JacTH
(bU3UKY Ha IPOTSHKEHUH BCEH KU3HHU.
IKO0JIOTMYe€CKOr0 BOCIIUTAHUS
e c(hopMHUPOBAHHOCTH JKOJOTUYECKOW KYyIbTYphl, OCO3HaHHE TJI00AIBHOTO
XapakTepa IKOJOTHYECKHUX MPodIIeM;
® [UIAHUPOBAHUE U OCYIIECTBJICHUE JCHUCTBUM B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHMS eI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUYECTBA;
® paCHIMPEHHUE OIbITA JEITEIbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH HA OCHOBE
UMEIOIIMXCS 3HAHUM 10 (PU3UKE.
HEHHOCTH HAYYHOIO NMO3HAHUS:
e chopMHUPOBAaHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI PU3NUECKON HAYKH,



OCO3HAHME LEHHOCTH HAyYHOM JEATENIbHOCTH, T'OTOBHOCTH B IIpoLEcce
U3y4eHHs] (U3MKHM  OCYILECTBIATH MPOEKTHYHD M  HUCCIEI0BATEIbCKYIO
JeSITeIbHOCTh UHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIE YUYeOHbIE 1eHCTBUSA
Ba3zoBrLle Jjornueckue 1eCTBUA:

CaMOCTOATEIbHO  (QOPMYJIHMpPOBaTh W aKTyaJIM3HPOBAaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENCNATh IENH JCATCIBHOCTH, 3a/1aBaTh MapaMeTpbl W KPHUTEPUU HX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHUS B pACCMATPUBACMBIX (DU3HMUCCKHX
SIBIICHUSX

pa3pabaThiBaTh IUIaH PEIICHUS] TPOOJIEMBbI C YYETOM aHaIu3a HMEIOIIUXCA
MaTepHUATLHBIX U HEMATEPHUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YIIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTICACTBUH IEATESILHOCTH;

KOOPJMHUPOBATH M BBIMOIHATH PA0OTY B YCIOBUSAX PEATLHOTO, BUPTYaILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HCHHBIX MPOOJIEM.

Ba3oBbIe ncciaeaoBaTeJbCKue AeiCTBUA.

BJIQ/ICTh HAyYHOW TEPMHUHOJOTHEH, KIIOUYEBHIMU TIOHATUSAMH W METOJaMH
buznueckoit HayKH;

BJIQ/ICTh HaBBIKAMHU Y4EOHO-MCCIIEIOBATEIILCKOM M MPOCKTHOW NIEATEThHOCTH B
obnactu (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS 3a7a4 (PU3NICCKOTO COJICPKAHMS, TPUMECHCHUIO Pa3IMYHBIX
METOJIOB TIO3HAHMUS;

BIQJICTh BUJAMHU JCSATEIBHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIINN, TPEOOpPa30BaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX yYEOHBIX
CUTYaIUsX, B TOM YHUCJIC IIPH CO3/IaHUU YUCOHBIX TPOEKTOB B 00J1aCTH (DU3HKH;
BBISBJISIT  NIPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyaJM3UpOBaTh  3ajady,
BBIJIBUTATh THIOTE3y €€ PeIICHUs, HaXOJIUTh apryMEHTHI JUIS JOKa3aTeIbCTBa
CBOMX YTBEPXKJEHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS,
AQHAIM3UPOBATH TIOJYUYCHHBIE B XOJIE PEIICHUS 3a/1a4l PE3YJIbTAThI, KPUTUICCKU
OIICHUBATh UX JOCTOBEPHOCTh, MPOTHO3HPOBATH U3MEHECHHE B HOBBIX YCIIOBUSIX;
CTaBUTh # (OPMYITHPOBATH COOCTBEHHBIC 3a7auli B 0Opa3oBaTEIILHOMN
NeSITETLHOCTH, B TOM YUCJIC TIPU U3YYCHUU (PU3UKU;

JTaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (QU3MKe B MPAKTUYECKYI0  00JIacTh
KU3HEIEATEIPHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTelH;



BBIJIBUTATb HOBBLIC UICH, NIPCJIAaraTb OPUTUHAJIBHBIC ITOAXOAbI U PCIICHHA,
CTaBUTb HpO6J’I€MBI U 3aa494, JOITYCKAIOMUC aJIbTCPHATHBHBIC PCIICHU .

Pabora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH IOJYYCHHS HHPOpMAIUU (U3HUECKOTO COJCPKAHHS W3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO OCYIICCTBIIATH IOWCK, AHAJIU3,
CUCTEMATH3aIlMI0 U WHTEPIPETAINI0 WHPOPMAIUHA PA3IMYHBIX BHJIOB U (HOpM
IIPEJICTABICHUS;

OIICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
B PCIICHWW KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3alMOHHBIX 3a7a4 C
coOroicHUeM TpeOOBaHUN ASPrOHOMHUKH, TEXHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepekeHrs, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30I1aCHOCTH;

co3/aBaTh TEKCThI (PU3UUECKOTO COJCPIKAHUS B PA3IMUHbBIX (hopMaTax ¢ yuéTom
Ha3HAYCHUS HMH(POPMAlMH M IEJICBOM ayJAUTOPHM, BHIOMpas ONTHMAJIbHYIO
dbopMy MpeCTaBICHUS ¥ BU3yaIN3AIIHH.

KOMMyHI/IKaTI/IBHLle YHuUBEpPCAJIbHBIC y‘leﬁHbIe )IeﬁCTBI/IH:

OCYIIECTBIIATH OOIIEHNE HA YpOoKaX (PHU3UKHU M BO BHE-YPOUYHOU JESITCIHPHOCTH;
pacro3HaBaTh IPEANOCHUIKA KOHQIMKTHBIX CUTYaIlMH H CMATYAaTh KOH(IUKTHI;
pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSI C HCMOJb30BAHUEM
S3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W HMHAWBHAYAJIbHOUN
paboThI;

BBHIOMpATh TEMAaTUKY W METOAbl COBMECTHBIX JEHCTBUM € Y4YETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)KI0r0 YJICHA KOJUIEKTHUBA;

MpUHUMATh  LEIW  COBMECTHOM  JEATENIIbHOCTH,  OpPraHU30BbIBaTH U
KOOPAMHUPOBATH JEUCTBUS MO €€ AOCTHUKEHHIO: COCTaBJISITh IUIAH JCHCTBUM,
pacupeneNnsTh pojid ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KauyeCTBO CBOETO BKJIaJIa M KaXKJOTO YYaCTHUKA KOMAaHIBI B OOIIMIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHUBaTh WJEU C TO3UIMM HOBU3HBI,
OPUTHHAJIBHOCTH, IPAKTHYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETHMYECKOE TMOBEACHHUE B  PA3JIUYHBIX
CUTYaIIUSX, MPOSBIISITH TBOPUYECTBO U BOOOpaKEHHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIe AeHCTBUSA
Camoopranuszanms:

CaMOCTOSATENBHO OCYIIECTBIIATH TO3HABATEIBHYIO JEATEIBHOCTh B OO0IACTH
GU3MKN M aCTPOHOMHHM, BBISBISATH NPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEIFHO COCTABJIATh TUIAH PEIICHHS PACUETHBIX U KAYeCTBEHHBIX 3a71a4,
TUTAH BBITTOJTHCHHS TPAKTHUECKOH pabOTBI ¢ Y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TPEATIOYTCHUH;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHIM;

pacImpsTh PaMKH y4eOHOTO MTPeIMETa Ha OCHOBE JIMYHBIX MTPEAIOYTCHHIH;
JeNnaTh OCO3HAHHBIA BHIOOpP, apryMEHTHpOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 32 PEUICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAUIIMU B 00JaCTU HUBUKH,
TIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBCHD.

CﬂMOKOHTpOJ’IL, AMOIUOHAIbHBIN MHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JACSATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/IETh HAaBBIKAMH IO3HABATENILHON peIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
UCIIOJIb30BAaTh MPUEMBI pedIeKCUM ISl OLEHKH CHUTYalluu, BbIOOpa BEPHOTO
penieHus;

yMETh OLEHHWBATh PHUCKA W CBOECBPEMEHHO NPUHUMATh pPELICHUS [0 UX
CHIKEHUIO;

IIPUHUMATh MOTUBBI M AapryMEHThl [JPYTUX TPH aHaIU3€ pe3yJbTaToOB
JEATEIbHOCTH;

NPUHUMATDH ce0sl, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M AapryMEHThl JPYTUX TNPH aHaJIU3€ pe3yJbTaToOB
JEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKHU.

B mporecce TOCTHXKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NPOTPAMMBI IO (U3UKE
JUISL YPOBHS CpEIHEro oO0Iero oOpa3oBaHHsl y OOy4alolIuxXcs COBEPIICHCTBYETCS
OMOIMOHATBHBIA UHTEIUICKT, TIPEITOJIararonuil ChOPMUPOBAHHOCTS:

CaMOCO3HaHHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BWJIETh HAIPaBICHUS pPa3BUTUS COOCTBEHHOW 3MOIMOHATBHON
cdepsbl, ObITH YBEpEHHBIM B ceOe€;

CaMOpPETyJIUPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTHpPOBATHCA K
OMOIIMOHATHHBIM H3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAllMH, BKIIOYAIOUICH CTpEMJICHHE K JOCTM)KCHUIO LENH U
ycriexy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HCXOJIS M3 CBOHMX
BO3MOKHOCTEH;

AMIIATUH, BKJIHOYAIOIIEH CHOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSHUE
JpYTuX, Y4YUTBIBaTh €ro IpH OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAMBATh OTHOILEHHUS C
JPYTHUMH JIFOJIbMHU, 3a00TUTHCSI, IPOSIBIISITH UHTEPEC U pa3peliaTb KOH(IUKTHI.

[MPEAMETHBIE PE3YJIbTATHI

K xonny obyuenus B 10 knacce npenMeTHBIE pe3yJbTaThl Ha YriayOJE€HHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

MOHUMATh POJIb GUBUKU B SKOHOMUYECKOM, TEXHOIOTHYECKOM, IKOJIOTHUECKOMH,
COLIMANILHOM M 3THUYECKON cdepax AesITeIbHOCTH YeJIOBeKa, POib M MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, 3HAUYEHUE OINHUCATENIbHOM,
CHUCTEMAaTH3UPYIOIIeH, OOBSICHUTEIIBHOW M  MPOTHOCTUYECKOW  (PyHKIIMMA
(bU3UYECKON TEOpUU — MEXaHHMKH, MOJICKYJIApHON (U3UKU U TEPMOJUHAMHUKH,
ponb (u3MUecKkoil Teopur B (HOPMHPOBAHUU TMPEACTABICHUN O (U3HUECKOU
KapTUHE MUPA;

pa3ianyarh yCJIOBUS MPUMEHUMOCTH Mojened (U3MUECKHX TeJl U IMpPOLEcCOB
(sBNEHMIA): WHEpLMaNbHAs CHUCTeMa OTc4€Ta, aOCOJIIOTHO TBEPIOE TEO,
MaTepuagbHas TOYKAa, PABHOYCKOPEHHOE [BWXKEHHE, CBOOOJHOE TMaJieHue,
abcomoTHO ympyras jAedopmaiusi, aOCOJIOTHO yIOPyroe #  aOCOIIOTHO
HEYIpYroe CTOJKHOBEHHUS, MOJEIM Ta3a, KUIAKOCTU U  TBEPIOTO
(KpUCTa/UIMUECKOr0) Tejla, HWJeadbHbIA Ta3, TOUCUYHBIH 3aps]l, OJHOPOJHOE
AIIEKTPUYECKOE TOJIE;

pa3iauyarh yCcIOoBUs (TPaHUIBI, 00JACTH) MPUMEHUMOCTH (DU3UUECKUX 3aKOHOB,
MOHUMATh BCEOOIINN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYECHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATH U OOBSICHATH MEXaHMYECKHE IMPOLIECCHl M ABJICHUS, HUCHOIb3YS
OCHOBHBIE MOJIO)KEHUSI U 3aKOHBI MEXAHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBIDKCHHS,  (QOpPMYJBI  KMHEMAaTUKH  PaBHOYCKOPEHHOTO  JIBIDKCHHS,
npeoOpazoBanus ['amuest Ajisi CKOPOCTH W TIepeMeleHus, 3aKoHbl HBIOTOHA,
NPUHIIMIT OTHOCUTENBHOCTU ['anuiesi, 3aKOH BCEMHUPHOIO TIATOTEHUS, 3aKOHbBI
COXpaHEHHs] HMITYJIbCa W MEXAHMYECKOM DHEpPruH, CBA3b pabOThl CHUIIBI C
U3MEHEHUEM MEXAHUYECKON SHEpPruM, YCIOBUS PaBHOBECHUS TBEPAOrO Teia),
Opy 3TOM HCHOJB30BATh MAaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBUSI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TMpeoOpasoBaHuil [ amwies,
BTOPOTO M TPEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HUMITyJIbCa U
MEXaHUYECKOW SHEPIuH, 3aKOHA BCEMUPHOTO TATOTCHUS;

AQHAM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOILECCHI W SBICHUS, WCIOIb3Ys
ocHoBHble TmonokeHuss MKT u  3akoHbl  MOJEKyJIsipHOM  (QU3MKH U
TEPMOJUHAMUKH (CBSA3b JABJICHUS MJI€AJIBLHOTO ra3a co CpelHeld KMHEeTHYeCKON
SHEPrue TEIMJIOBOTO [BIKEHHS W KOHIEHTpAluMeld ero MOJEKYJ, CBs3b
TEMIIEpaTypbl BEIIECTBA CO CPEAHEH KHWHETHUYECKOW DSHEpPrued TEemiIoBOro
JBUKEHUSI €r0 4YacTHUILl, CBA3b JABJICHUS HJEAIBHOIO ra3a ¢ KOHLEHTpauueu



MOJIEKYJI M €ro TeMIlepaTypou, ypaBHeHne MeHeneeBa—Kmaneiipona, nepBsIii
3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHHWs SHEPrHuH B TEIJIOBBIX IpoIleccax),
IpyU 3TOM HCIOJIb30BaTh MaTEeMaTHYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
yCJIOBHS TPUMEHUMOCTHU ypaBHeHUsS MenaeneeBa—Knamnelpona;

AQHAJIM3UPOBATh U OOBSACHATH DJICKTPUUCCKUE SBJICHHS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJEKTPOJAUHAMUKH (3aKOH COXPaHEHUsS AJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, MOTeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO TIOJIs, MPHUHIIUIT
CYNEpIO3UIMNA  JJIEKTPUUYECKUX TMOJIeH, MpU HATOM YKa3biBas yCIOBUS
MpUMEHUMOCTHU 3akoHa KylioHa, a Takke MPakTUYECKH BaXKHbIE COOTHOIICHUS:
3akoHBI OMa JJI9 y4JacTKa [N U I 3aMKHYTOW 3JIEKTPUUYECKON IETH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr @apajes 17s 3J1EKTPOIIn3a);
OMUCHIBATh (PU3NUECKUE TPOIECCHl U SBJICHUS, WCIOIb3YysSd BEIUYUHBI:
nepeMeIeHrne, CKOpoCTh, YCKOpEHHE, MMITYJIbC Telda W CHCTEMBbI Tej, CHIa,
MOMEHT CWJIbI, JaBJICHHUE, MOTCHIMAJIbHAS SHEPrusi, KUHETUYECKash DHEpPrus,
MeXaHW4eCcKas SHeprus, paboTa CHIIBI, IICHTPOCTPEMUTEIILHOE YCKOPEHHUE, CHIIa
TSOKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHsI, MOIIHOCTh, SHEPTHS B3aUMOJACHCTBUS
Tena ¢ 3emy€id BONM3M €€ TMOBEPXHOCTH, BHEPrus ynpyrou aedopmanuu
MPY>KUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs Temreparypa Tela, padora B
TEPMOJAMHAMUKE, BHYTPEHHSIA YHEPTUs UACAIHLHOTO OJHOATOMHOIO Ta3a, paboTa
UJICATBHOTO Ta3a, OTHOCUTEJIbHAS BIAXHOCTH Bo3Ayxa, KIIJ[ wumeansHOro
TETJIOBOTO JBUTATENS; AJIEKTPUUYECKOE TO0JIe, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO
MoJIsl, HAaNpsKEHHOCTH TOJIST TOYEYHOI'O 3apsija WM 3apsyKeHHOro Iapa B
BaKyyM€ M B JTUAJICKTPUKE, MOTEHIMAN DJEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh
MOTEHIINAJIOB, AJEKTPOJIBHKYIAs CHUJIa, CHUJa TOKa, HAIpsKEHHUE, MOIIHOCTh
TOKa, DJJIeKTpuueckass EMKOCTh TIUIOCKOTO KOHJIEHCATOpa, COMPOTUBIICHHE
ydJacTKa II€MU C TIOCJIEOBATEIbHBIM M  TapauIebHBIM  COCIUHECHHEM
PE3UCTOPOB, PHEPTHUS DIICKTPUUECKOTO TO0JI KOHACHCATOPa;

OOBSICHATH OCOOCHHOCTH TPOTECKAaHUS (U3UYECKUX SBJICHHUI: MEXaHHYECKOE
JBIDKCHHE, TEIJIOBOE JBH)KCHHE YACTHI[ BEIIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCkoe naBmxkeHHe, nuddys3us, ucmapeHue, KUICHWE U KOHJEHCAIus,
MJIaBJICHUE W KPUCTAUTM3AIINsI, HAIIPaBJIECHHOCTh TEIUIONEpEeaaun, dJICKTPU3ALIUS
TeJ, KBUMOTEHIIMAIIbHOCTh MIOBEPXHOCTH 3aPSKEHHOTO MPOBOHUKA;
MPOBOANTH HCCIEIOBAHUE 3aBHUCHMOCTH OJHOW (DU3MYECKOW BEIUYHMHBI OT
JIPYroil ¢ UCHOJIb30BAHHEM MPSIMBIX HM3MEPEHHUMN, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yIbTaThl MOTYyUYCHHONW 3aBUCUMOCTU (PU3UUECKHUX
BEJIMYMH B BUC TPadUKOB ¢ YYETOM aOCOTIOTHBIX MOTPENTHOCTEH M3MEPECHHIA,
JienaTh BIBOBI 110 Pe3yJibTaTaM UCCIICI0BaHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3UYECKUX BEJIMYMH, MPU 3TOM BBIOUpATH
ONTUMAJIbHBI METOJ] U3MEPEHHs, OLICHUBATh aOCOJIOTHBICE M OTHOCHUTEIIbHBIC
MOTPEUTHOCTH HPSIMBIX U KOCBEHHBIX U3MEPEHUN;



MPOBOJIUTH OMBITHl MO MPOBEPKE MNPEATOKEHHON TUIOTE3bl: IIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh SKCIHEPUMEHTAIbHYIO YCTaHOBKY, aHaJIU3UpPOBATH
MIOJIyYEHHBIE PE3yJIbTAThI U JEJIaTh BBIBOJ O CTATyCE MPEITI0KEHHON TUIIOTE3bIL;
coOmroaTh mpaBmia O€30MAacCHOrO TpyJa IMPHU MPOBEIECHUU HCCIEAOBAHUMA B
paMKax y4eOHOI0 IKCIEpUMEHTAa, MPAKTUKYMa U yueOHO-UCCIEA0BATENHCKON U
MPOCKTHON JIESITEIIBHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U
71a60paTOPHOTO 00OPYTIOBAHNS;

pemiath pacy€THbIC 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3a/laHHOM (hrU3MYecKon
MOJIETIbIO: Ha OCHOBAaHUM aHAJIM3a yCIOBUS 0OOCHOBBIBATH BHIOOD (hH3HUECKOM
MOJIENIM, OTBEYarolell TpeOOoBaHUSAM 3aJadyM, NMPUMEHATH (DOPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (PU3MYECKUX TEOPHH TMpPH HCIOIH30BAaHUU
MaTEeMaTHYE€CKUX METOJOB pelIeHUs 3a7ad, MPOBOAUTH PacuEThl HA OCHOBAHUU
MMEIOIIMNXCS JTaHHBIX, AaHAIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOIBI
pelieHus ¢ y4€TOM MOTYUYEHHBIX Pe3yJbTaToB;

peraTh Ka4yeCTBEHHBIC 3a/laud, TpeOyrolue NMPUMEHEHUsS 3HaHUW U3 Pa3HbIX
pasnenoB Kypca (U3MKH, a TaKXKE MHTErPalMU 3HAHUM U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAyYHOTO  IMKJIa:  BBICTPAWBATh  JIOTHUECKYID  ILIETIOYKY
PacCyXJICHHI C OTIOPOI HA M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3nyecKue
SBJICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS NI OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl  W3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKHMX  YCTPOWCTB U
TEXHOJIOTMYECKUX ITPOLIECCOB;

MPUBOAUTH MIPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(QU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

AQHAM3UPOBATh M OIEHUBATH TOCJEACTBHUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESITENIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMHU TPOIIECCAMH, C MO3UIIUN
HKOJIOTUYECKOU 6e30MacHOCTH, IIpeACTaBICHUN 0 palroOHATBHOM
MPUPOJONOIb30BAHNH, @ TAKXKE PA3yMHOM HMCIOJb30BAaHUU JOCTHXKEHUN HAYKU
Y TEXHOJIOTHM JIJIs1 JaTbHEHIIIEro Pa3BUTHUS YEJIOBEUYECKOTO O0IIEeCTBa;
MPUMEHATHh pa3linyHbIe CMocoObl paboThl ¢ wuHbOpManMer QuznuecKoro
COJIEp)KaHUSI C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
IpH STOM HCIIOJIH30BATh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJOTHH IS
MOUCKA, TEPEepadOTKU U TMPEIBSIBICHUS YYCOHOW H HAyYHO-TIOMYJISIPHOM
uH($OpMAIIUH, CTPYKTYPUPOBAHUS U HHTEPIPETAIIUU WH(HOPMAIINH, TTOTYICHHON
U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH aHAJIM3UPOBATh IMOJIY4aeMYIO
WH(POPMAIIUIO U OIEHUBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HWMEIOIIUXCS
3HAHMM, TaK 1 HA OCHOBE aHaJIM3a UICTOYHUKA HH(OPMALINH;

MPOSIBJIATh OPraHU3AlMOHHBIE U ITO3HABATEIBHBIE YMEHHUSI CAMOCTOSTENIBHOTO
NpUOOpPETEeHNs HOBBIX 3HAHUI B MpOLecCe BHIMOJHEHUS! MPOECKTHBIX U y4eOHO-
UCCIIEI0BATENbCKUX padoT;



e paboTaTh B TIpyHNe€ C HCIOJIHEHHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIIbI, PAalMOHAJIBHO PAaCHpPENENiTh IEATENbHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBAaTHO OLIGHHWBAaTh BKJIAQX KaXJ0ro W3
YYaCTHUKOB I'PYIIIBEI B pELIEHHE paccCMaTpUBAEMOU MTPOOIIEMBIL;

® [pOSIBISITH MOTUBALMIO K Oyaymed npodeccCHOHANbHON AESITENIBHOCTH IO
CHEUANTBHOCTAM (PU3MKO-TEXHUYECKOTO MPOPUIIs.

K xonny obyuenus B 11 Knacce mpeniMeTHBIE pe3yJbTaThl Ha yriayOJEHHOM YpPOBHE
JIOJDKHBI OTpaXxaTh c()OPMUPOBAHHOCTh y 00y4YaIOLINXCSl YMEHUM:

® [IOHMMAaTh pPOJib (PU3UKU B 3KOHOMHMUYECKOM, TEXHOJIOTMYECKOH, COIMATILHOW U
TUYECKOW cdepax MAesITeIbHOCTH YeloBeKa, pPOJIb U MECTO (HU3UKU B
COBPEMEHHOM HAay4YHOW KapTHUHE MHUpa, pOJb ACTPOHOMHH B IPAKTHUYECKOU
NEATENBHOCTH YEJIOBEKa M JAJbHEHIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH,
3HAUEHUE  ONHCATEIBHOM,  CUCTEMAaTU3UPYIOIIEH, OOBACHUTEIBHOU U
OPOTHOCTUYECKOW (QYHKUMN (PU3MUECKOl Teopuu — 3IEKTPOAMHAMUKHU,
CHeUalIbHON TEOPUH OTHOCUTEIbHOCTH, KBAHTOBOM (PU3UKHU, pOJib (PU3HUECKON
TEOpUH B (POPMUPOBAHUU TPEICTABICHUN O (GU3NUECKON KapTUHE MHUpPa, MECTO
¢u3nueckoi KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABICHUN O IPUPOJE;

® pa3IMYaTh yCJIOBHS NMPUMEHHMOCTH Mojienel (U3NYEeCKUX Tell M IPOLECCOB
(sIBIEHMIA): OJHOPOAHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJ,
rapMOHUYeCcKue  KoyieOaHus, MaTeMaTHMUYeCKHMM  MasATHHUK,  HJI€aJdbHBIN
NPYXKUHHBIA MAasSTHUK, TAPMOHHYECKHE BOJIHBI, HJICATbHBIM KOJIeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIE aToMa, aTOMHOTO Si7jpa U KBAHTOBOW MOJEIIH
CBETA,

® pazinyarh yciaoBHs (TpaHUIIbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB,
NOHMMAaTh BceoOLuil xapakrep (pyHIaMEHTATbHBIX 3aKOHOB M OTPaHMYEHHOCTh
HCITOJIb30BAHMS YACTHBIX 3AKOHOB;

® aHaNM3UpPOBaThb U OOBACHATH ODIIEKTPOMArHUTHBIE TMPOILIECCHl U SBIJICHUA,
WCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JIEKTPOAUHAMUKHU U CIIELIUAIBHON
TEOPUU OTHOCUTENIBHOCTU (3aKOH COXPAHEHMs 3JEKTPUYECKOro 3apsja, cuiia
Awmmnepa, cuna JlopeHna, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIUH, paBuio JIeHna,
cBsi3b DJIC caMOMHOYKIIMU B 3JIEMEHTE AJIEKTPUUYECKON IIEMU CO CKOPOCTHIO
WU3MEHEHUsl CUJIbl TOKA, ITOCTYJIaThl CHENUAJIbHONM TEOPUU OTHOCHUTEIBHOCTU
DiHIITEeHHA);

® AHAIM3HUPOBATH M OOBSICHATH KBAHTOBBIC NPOIECCHI M SBICHHS, HCHOIb3YS
MOJIOKEHHST KBAaHTOBOM ¢u3uku (ypaBHeHHe OiHIITeHHa 11 (oTorddekra,
NepBBIA M BTOPOM  mocTynatel  bopa, nOpuUHIMI —~— COOTHOLICHMS
HeomnpeaenéHHocTel I'eiiseHOepra, 3akOHbl COXpaHEHMs 3apsJOBOrO0 U
MacCOBOI'0 YHCEI M DHEPrUU B SIAEPHBIX PEAKIMAX, 3aKOH PaJUOAKTUBHOIO
pacrnajna);



ONMHCHIBATh (PU3UYECKUE TIPOIECCHl H SIBICHHSI, WCIONB3YS BEIMYUHBIL:
HANPSDKEHHOCTD AJIEKTPHYECKOTO OIS, TTOTCHITHAI AIEKTPOCTATHIECKOTO TTOJIS,
Pa3HOCTh MOTEHIMAJIOB, YJIEKTPOJIBIKYINAS CUila, UHAYKIMS MarHUTHOTO TOJIs,
MarHUTHBIA TIOTOK, CHWJIa AMIlepa, WHAYKTHBHOCTb, JJICKTPOIBHXKYIIAS CHJIa
CAMOMHIIYKLIMM, OHHEPrusi MarHUTHOTO TOJsl TPOBOJHHMKA C  TOKOM,
PEIIATUBUCTCKUN WMITYJIBC, TIOJHAs DHEPTUs, DSHEPTUS TIOKOS CBOOOTHOM
YACTHUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsij sapa, YHEPrusi
CBSI3M SI/Ipa;

00BSACHATH 0OCOOEHHOCTH MPOTEKAHUs (PU3UUECKUX SIBICHUI: SJICKTPOMAarHUTHAs
WHAYKIWS, CAaMOWHAYKIMS, pE30HaHC, HWHTepdEepeHIus BOJH, IUPPAKIHS,
TUCTIEpCUs, TOJTHOE BHYTpPEHHEE OTpaxkeHue, (OTOIIEKTPUUECKUl 3(deKT
(potoapdexr), annda- u Oera-pacmanbl sAep, TramMMa-uU3IydeHUE SIEp,
dbuznueckre MPUHIUIBI CIEKTPAIIBHOTO aHAIN3a U palboTHI Jia3epa;

OTIpE/IeNIATh HAIMPABICHUE WHAYKIIMM MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cwitbl Amniepa u cuibl JIopeHiia;

CTPOUTH H300pakeHHe, CO37aBaeMO€ IIJIOCKUM 3€pPKajoM, TOHKOW JIMH30M, U
pPacCUUTHIBATh €T0 XapaKTePUCTHKHU;

NPUMEHSITh OCHOBOIIOIATAIONINE aCTPOHOMUYECKHE MOHSATHS, TEOPUH U 3aKOHBI
JUTSL aHAJIM3a U OOBSICHEHHS (DU3MYECKHX MPOIECCOB, MPOUCXOISAIINX B 3BE3MAX,
B 3BE3JIHBIX CHCTEMaxX, B MEKTAIAKTHYCCKOU cpefie; ABMKCHHS HEOCCHBIX TEIl,
ABOJIIOILIMM 3BE3 U BeeneHHol;

OPOBOAUTH  HWCCJENOBAaHHWE  3aBUCUMOCTEH  (PU3WYECKUX  BEIUYHH  C
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTh PE3yJbTATHI MOTYYCHHOW 3aBUCUMOCTH (U3MUECKHX BEIUYHH B
BUJE TPAaPUKOB C y4E€TOM aOCONIIOTHBIX MOTPEIIHOCTEH W3MEPEeHHH, JeNaTh
BBIBOJIBI TI0 PE3YJIbTaTaM UCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC M3MEPEHUS (DU3MYECKUX BEIIMYWH, TIPU 3TOM BHIOMpATh
ONTHMAJILHBI METOJI M3MEPCHHUSI, OLICHUBATH aOCONIOTHBIC M OTHOCHTEIIbHBIC
MOTPEIITHOCTH MPSMBIX ¥ KOCBEHHBIX H3MEPECHHI;

MPOBOJUTH OMBITHI TIO TPOBEPKE TMPEUIOKEHHOW THUIOTE3bl: TUIAHHUPOBATH
DKCIIEPUMEHT, COOMPATh HKCICPUMEHTAIbHYIO YCTAHOBKY, AaHAIM3HPOBATH
MOJIYYCHHBIC Pe3yJIbTaThl U JICJIaTh BBIBOJI O CTATYCE MPEAJIOKCHHON THITOTE3HI;
OIKMCHIBATH METOJIbI MIOJYyYEHUS HAyYHBIX ACTPOHOMHYCCKUX 3HAHMIA,
coOmroaTh TpaBWiia OE30MAaCHOTO TPyJa IMPU MPOBEICHUU HCCICAOBAHHHA B
paMKax y4eOHOTO IKCIEPUMEHTA, IPAKTUKyMa U y4eOHO-HUCCIICI0BATECIBLCKON 1
MPOEKTHON NIEATEILHOCTH C HCIIOJh30BAaHUEM HM3MEPUTEIBHBIX YCTPOWCTB U
71a60paTOPHOTO 000PYIOBAHMUS;

pemiath pacyéTHbIE 3a7aud C SIBHO 3aJJaHHOW M HESBHO 3a/laHHOM (hHU3MYecKon
MOJIETIbIO: Ha OCHOBAaHUM aHalIM3a YCIOBUS BBIOMPATh (PU3MYECKHE MOJEIH,
OTBeHalIIue TpeOOBAaHUSAM  3aJauyd, MNPUMEHITh (QOPMYJIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MYECKUX TEOpUH MpPU HUCIHOJIb30BAHUU
MaTEMaTHYECKIUX METOJOB PEIICHUS 3a/1ad, MPOBOJAUTH PAacUYEThl HA OCHOBAaHUH



UMEIOIUXCS JaHHBIX, AHAJIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJBI
pELIEHHs] ¢ YYETOM IOJTYyYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHbIE 3aJaud, TpeOyroline NMPUMEHEHHs 3HAHUM U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe MHTErpalud 3HAHUN U3 JIPYruX MpeIMETOB
€CTECTBEHHO-HAyYHOTO  IMKJa:  BBICTpAaMBaTh  JIOTHYECKYIO  LIENOYKY
pPacCyXJI€HHI C OOpPOI HA W3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3nyecKue
SBJICHUS,

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS] OCHOBHBIX NPUHIIMIIOB
paboTBl  WM3MEpPUTENBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJOTUYECKUX MPOIIECCOB;

NPUBOJUTH NMPUMEPHI BKIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIEro MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBAaTh M OLIEHUBATh IMOCIEACTBUA OBITOBOM U TNPOU3BOJACTBEHHOMN
NeSITEIbHOCTU YeJIOBEKa, CBSI3aHHOW C (pU3MUeCKMMU IMpoleccaMu, ¢ MO3ULUN
DKOJIOTUYECKON 0e30macHOCTH, IIpEeACTaBICHUN 0 paloOHaIbHOM
IIPUPOIOIOJIB30BAHNH, & TAKKE Pa3yMHOM HCIOJIB30BAHUM JOCTHKEHUU HayKH
Y TEXHOJIOTHH JUIsl TaJbHENIIETr0 pa3BUTHI YEJIOBEUYECKOr0 00IECTBA;
OPUMEHTh pa3iMuHble CIMOCOO0Bl paboThl ¢ HHpoOpMauuend QU3NYECKOTO
COJIEpP>KaHMSI C MCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHUH,
OpU 3TOM HCIIOJIb30BAaTh COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJIOTUM IS
MOKMCKa, NEepepadOTKHM U TMpenbsABICHUS Y4YeOHOH W Hay4YHO-TOMYJSPHOU
uHpOpMAIMU, CTPYKTYPUPOBAHUS U UHTEPIIPETalluy HHPOPMALIUY, TOTYyYSeHHON
U3 pa3IUYHbIX MCTOYHMKOB, KPUTHYECKH aHAJU3UPOBATh IMOJYy4aeMYIO
UHPOpPMAIIMIO U OILIEHHWBAaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIUXCS
3HaHMM, TaK 1 HA OCHOBE aHaJIM3a UICTOYHUKA MH(OpMALINH;

NPOSBIIATh OPraHU3aLMOHHBIE M IMO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIbHOTO
NpUOOpPETEHNsT HOBBIX 3HAHUI B MpoLecce BHIOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B TpymIe€ C HCIOJIHEHUEM pa3IWYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh paboTy TPYIIBL, PAMOHATIBHO PACHpPEACNsATh ACATEIBHOCTDh B
HECTaHJAPTHBIX CHUTYyallUsX, aJEeKBAaTHO OLIEHMBATh BKJIAJ KaXKIOTO W3
YYaCTHHKOB T'PYIIIBI B PEIICHUE PaCCMaTPUBAEMOM MPOOIIeMBl;

OpOSBIIATh MOTHBAIMI0O K Oyaymied npogdecCHOHANbHON NeSTeNTbHOCTH 10
CHEUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKyM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypca ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTsI pecypesI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

npupojie

Hayunblii MeTO/ MO3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢bu3uKky B GOpMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JeATEeTbHOCTH JIFOAEH

Mexanundeckoe aBmkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIBHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Ciio)keHue nepeMeIieHU U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OoIHOE MajicHHE. Y CKOpEeHUE
CcBOOOHOTO IMaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAS
ckopocts. [lepuoa u yacrora.
L[eHTpOCTpEMHUTEIILHOE U TIOJIHOE
YCKOpPEHHE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cucreMsbl orcuéra. [IpuHmmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMeHeHre 3aKkoHOoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 HaBnenue. 'mapocratnueckoe AaBiICHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. YcnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKECHIE

34

35

MoMeHT UMITyJIbCa MaTepUaAIbHONW TOUKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKU

38

39

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 Ypasaenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU SHEprueH MocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHUL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Baewnue 1 BHyTpEHHHE TapaMeTpBbl.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Moaens naeansLHOTrO ra3a B
TepMOI[I/IHaMI/IKe. YCJ'IOBI/HI HpI/IMCHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun T/l cucremsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3HaueHue KITM, Iukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX ABUrareieii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

HacpliiieHHbIe 1 HEHACHIIIIEHHBIE MTapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3zyxa. AGCONIIOTHAS U
OTHOCUTCIJIbHAA BJIA)KHOCTH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa riasiaenus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas pabora no reme "ArperaTHbie
coctosiHUs BenecTBa. @a3zoBbie epexos”

DJneKTpu3anus Tel U €€ MpOosIBICHUS.
OnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmoperictere 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJist. Pa3HOCTh IMOTEHIIMAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTU
99 MOTEHIINAJIOB JUISI AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOr0 KOHJEHCcaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teMe "DnekTpuyeckoe nose"

114 KonTposnpHas padboTa mo Teme
"DnekTpuueckoe mnosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa LEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, TapaIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOIIHOCTB 3JIEKTPUIECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTOM) 1
AJICKTPUICCKOM 1IN

129 Pemnrenne 3amau 1

130 MOoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amag mo teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

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

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1

teMme "[loCcTOsHHBIN 21eKTpuuecKuid ToK"




138

KontponbHast pabora no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DJneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TEMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

146

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBIOKEHUH 110 HAKJIOHHOHN IJIOCKOCTH" WiIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
iockocTn" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHKe OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" wiu "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TArH" i "CpaBHEeHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unm "MU3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" uin "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIIN
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHun". 3mepenne kodppuierta
MOBEPXHOCTHOTO HATSIKEHUS

158

159

Du3HUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3yyeHus ceeroauona” nim "Mzydenue
MPOTEKAHUA TOKA B LIETH, COJEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHIIANIOB (HANPSHKEHUs) IIPH
MIOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

®u3NYecKuil TPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"U3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU quoja"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Hagui mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEeMaTH3aIus 3HaHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teopun "

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAHUI 10 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnosie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMatus3anys 3Hagui mo treme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bceero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBUKeHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTr0 1
KMHEMaTU4YeCKOr0 OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHudeckue Koneoanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIECe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
AEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoin30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHre U cucTeMaTu3alys 3HaHU| o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u ynaptpassyk. lllymoBoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTIO
pacnpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUS.
[lonHoe BHyTpeHHEE OTpaKeHHE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIif cocTaB Oemoro cBera. Lpet




JInn3el. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Tomiepe4HOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amau

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
IPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTHBHCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH 1

JIBUKYILIECCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOTHOIIICHHS HEOTIPEACIIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHpIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEpruu
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH
3aKoH paJnoaKkTUBHOTO pacnana. CBoHCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTHY Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3HM HYKJIOHOB B sijipe. SnepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIBI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUKEHHE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe ObIPBI B Apax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue siBI€HUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

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

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UITn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIapHs U SIPKUe
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3aus 3HaHH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUHN 110
teme "Kunemaruka"

150

151

152

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Craruka TBEpaoro tena"




153

O0o01IeHre U CCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teme "[locTosHHBIN 21eKTpUuyecKuil ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alys 3HAHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHelil ypok. O6001ICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJITHOBOM Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucreMaru3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOJAYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JJIs1 YYEHUKA

1.

[ A.Msaxumes, b.b.byxosue, H.H.Corckuii / Ilog pen. H.A.IlapdenTheBoid,
®wusuka. 10 knacc. ba3oBblil 1 yriyOneHHbIH ypoBeHH (KOMIUIEKT € 3JIEKTPOHHBIM
npuinoxenuem). — M.: IIpoceemenue, 2022.

TeMatrnueckre KOHTPOJbHBIE U CAMOCTOSITEIbHBIE paboThl 1Mo (usuke 10 kiacc /
O.U.I'pomuena. — M.: U3naTenscTBO «JK3aMen», 2022 r.

®uzuka.3amauynuk.10-11 xi1.: mocobue s oOmeodpa3oBaT. oOpraHU3aIUi/
A.I1.PpiMkeBHY.-15-¢ u31.,crepeo-tui.-M.: [Ipoda, 2011.-118,[4]c.:n.-
(Bagaunuku «pods»).

METOIUYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

1.

orrwodE

[ A.Msaxumes, b.b.byxosue, H.H.Corckuii / [loxg pen. H.A.IlapdenTtheBoid,
®usuka. 10 xnacc. ba3oBblif 1 yriyOneHHbIH YpOBEHU (KOMILIEKT C 3JIEKTPOHHBIM
npuwioxenuem). — M.: [Ipocsemnienue, 2022.

Hunaktuaeckue marepuansl @usuka 10 ximacc / A.E.Mapon, E.A.Mapoun. — M.:
NznatensctBo «podar, 2022.

Tematrnueckre KOHTPOJbHBIE U CAMOCTOSITENbHBIE paboThl 1Mo (usuke 10 kimacc /
O.U.I'pomueBa. — M.: U3narenbcTBO «OK3amen», 2022 r.

3ananus obpazoBarenapHoro noprana Pemry EI'D

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
HMHTEPHET

Annmarun puszndeckux o0bekToB. http://physics.nad.ru/

XKupas ¢pusuka: o0yqaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoxku ¢usuku ¢ ucrnonb3doBanueM MurepHera. http://www.phizinter.chat.ru/
®uswuka.ru. http://www.fizika.ru/

dusuka: Koiekus onbToB. http://experiment.edu.ru/

dusnka: AJIEKTPOHHAS KOJIJICKITUS OTIBITOB.
http://www.school.edu.ru/projects/physicexp

O0opynoBanue u npudOpHI

JlokymeHT-Kamepa Aver vision

WurepaktuBHas nocka SMART Board 680

MuorodyukimonansHoe ycrpoictso HP LaserJet

[TopTaTuBHBIN KOMIBIOTEP YUeHHKA Lenovo

ITpoektop Beno

Tenexka-xpanwnume I[IK "Dnement" ¢ cucremoil mnoa3apsankd U
HMCTOYHHKOM OecriepeOoMHOro o0ecreueHus.

Touxka nocTyna s JOKaJIbHOW CETH

ook wbdE


http://www.school.edu.ru/projects/physicexp

