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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypoOBHE CpeAHEro ol1ero oopa3zoBaHus pazpadboraHa
Ha OCHOBE TIOJIO)KEHMM U TpeOOBaHMM K pe3yJbTaTaM OCBOECHHSI OCHOBHOM
oOpazoBaTenbHOI mporpammsbl, npejcraBieHHbIXx B PI'OC COO, a Takxke ¢ yuéToM
denepanbHOil pabouelt mporpamMmbl BocnuTaHud W KoHIenmuu mnpenoaaBaHUs
yueOHoro mnpeamera «®dusuka» B oOpa3zoBaTeldbHBIX Opranu3zanusx Poccuiickoi
denepanuu, peaiu3yoluX OCHOBHbIE 00pa30BaTeNbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke omnpeaenseT 00s3aTebHOE MPEIMETHOE COJEpKaHUe,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCIJIEIOBATEIBHOCTh M3YYEHUSI TEM U Pa3J/IEiIOB
y4eOHOro mpeaMeTa C Y4E€TOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO0 Mpoliecca, BO3pACTHRIX 0coOeHHocTel oOyyvaromuxcs. [IporpamMmma
no ¢usnke JaET MpeACTaBICHUE O LIENAX, COAEPKaHUM, O01Iell cTpaTeruu o0y4deHus,
BOCIHUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEICTBAMH ydeOHOro npeameTa «Dusznkar»
Ha YIIIyOJI€HHOM YpOBHE.

N3yuenue kypca pusuku yriayOoa€HHOTO YpOBHS MO3BOJISET peain30BaTh 3a/1a4u
npodeccuoHaIbHOM OpUEHTAIINN, HATIPABIICHO HAa CO3/JaHUE YCIIOBHM JUIsl TPOSIBIICHUS
CBOMX HHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIMOCOOHOCTEH Ka)XJbIM O0yYaroniumcs,
KOTOphIE HEOOXOAUMBI  JJIi  MPOJOJDKEHUs O00pa3oBaHHs B OpraHU3alUgX
npodeccuoHaIbHOTO 00pa30BaHUS 1O  Pa3IWYHbIM  (U3UKO-TEXHUUYECKUM U
WHKEHEPHBIM CIIELHAIIBHOCTSIM.

B nporpamme no ¢usuke onpenensiorcs IIaHuPyEeMbIe PE3yJIbTaThl OCBOCHUS
Kypca Gu3uKM Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMeTHbIE,  NpeaMeTHble (Ha  yriyonéHHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM IS pa3pabOTKM TpeOOBaHMH K JUYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM OOy4YaloIIUXCs, OCBOUBIIUX
nporpaMmy 1o ¢U3MKe Ha YPOBHE CpeaHero odmiero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBIIIETCA CUCTEMHO-AESATEIBHOCTHBIN MOJXO/I.

[Tporpamma no ¢usmke BKIIOYAECT:

IUTAHUPYEMbIE pe3yIbTaThl OCBOEHUS Kypca (PU3UKU Ha yriIyOJIEHHOM YPOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yJIbTaThI 110 roJaM OOy4eHHS;

cojiepkaHue yuyeoHoro npeamera «Ou3nka» mo rogaM 00y4YeHus.

[Iporpamma 1o (Qu3uke HMeEEeT MNPUMEPHBIM XapakTep M MOXKET ObITh
MCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUSI CBOMX Pab0OUUX MPOTrpaMM.

[Iporpamma 1o (u3HMKe HE CKOBBIBAE€T TBOPYECKYH) MHUIMATUBY YUHUTEIEH U
MIPETOCTABISAET BO3MOKHOCTH JUISl pealIu3aluy Pa3IndHbIX METOANYECKUX MOJIXO0/I0B
K TpenojaBaHui0 (PU3MKU Ha YrayOJIEHHOM YPOBHE MpPH YCIOBHUH COXPaHEHUs
00s3aTeIbHON YaCTH COAEPKaHUs Kypca.

du3rkKa Kak Hayka o HanOosee OOIIMX 3aKOHaX MPUPO/bl, BBICTyIAas B KAUECTBE
y4eOHOro npeaMmeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaJ B CHUCTEMY 3HaHHUIl 00



okpyxkatomeM wmupe. [lkonpHbIll Kypc GU3MKH — CUCTEMOOOpA3yIOMUNA IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBbKY (DU3UUECKUE 3aKOHBI JIEKAT B
OCHOBE MPOLECCOB W SBICHUM, H3y4aeMbIX XUMHEH, Ouojoruen, Quanyeckon
reorpaduei 1 actpoHoMuei. VMcnonp3oBaHre U akTUBHOE PUMEHEHUE (PU3NYECKUX
3HAHUM OMNpeAeNnio Xapakrep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B
cdepe SHEPreTUKH, TPAaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHS] HOBBIX MAaTEPUAJIOB C
3alaHHBIMU ~ CBOMCTBaMM. V3yueHne (uU3MKM BHOCUT OCHOBHOM BKJAJ B
(GopMHUpOBaHME  €CTECTBEHHO-HAYYHOM  KapTUHbI Mupa oOydvaromierocsi, B
(dopMHUpOBaHUE YMEHUI TPUMEHATh HAYYHBIM METO/1 TO3HAHUS TIPU BHITIOJIHEHUN UMU
y4eOHBIX UCCIICIOBAHUMN.

B ocHOBy kypca (u3uKH Ha YpOBHE CpeAHEro o01iero oOpa3oBaHus MOJIOKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHLMUIIBI €TI0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3lielioB (M3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (QU3UKH
o0BeIMHEH BOKPYT Gu3HUecKuX Teopuil. Beayum B kypce siBisieTcs: GopMupoBaHue
IPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BELIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanusanys NOpPeIoyaracT HUCIOJIb30BAHHE
rYMaHUTapHOrO TOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M DPa3BUTHUS
(¢u3uKu ¢ pa3zBUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MPoOIeMaMH.

Hoea npuknaonoii nanpagnennocmu. Kypc ¢usuku yriyOiE€HHOTO YPOBHS
IIPEANOJIAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOIMYECKHUX
MPUWIOKEHUM M3YYEHHBIX TEOPUN M 3aKOHOB. [Ipr 3TOM paccMaTpuBarOTCsS Ha YPOBHE
OOIIMX MPECTABICHUN U COBPEMEHHbIE TEXHUUECKHUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea 3xonocuszayuu peanusyercss IOCPEACTBOM  BBEICHUsS  DJIEMEHTOB
COJIEpKaHUs, MOCBSIIEHHBIX 3KOJIOTMUECKUM MpobjieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C PAa3BUTHEM TEXHUKH U TEXHOJIOTUH, a Takke 0OCyXIeHus mnpodiem
palMOHAIBHOTO IPUPOOTIONB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue conep)KaHusl MPOrpaMMbl MO (U3MKE JOKHO OBITh MOCTPOEHO Ha
INPUHLUIIAX CHUCTEMHO-JEATEIIBHOCTHOIO mMonaxona. [ns ¢usuku peanuzanus 3THX
NPUHLUIIOB 0a3upyeTcsl Ha MCIOJIB30BAaHUU CAMOCTOSITEIBHOTO HKCIIEPHUMEHTa Kak
MOCTOSTHHO JeiicTBYIONIEro (hakropa yueOHoro npoiecca. s yriyonéHHOro ypoBHs
— JTO CHCTEMAa CaMOCTOSITEJIBHOTO YYEHHYECKOTO JKCIEPHMEHTA, BKIIIOYAIOIIErO
(GpoHTaNBHBIE yUEHUYECKHE OTBITHI PU U3YYEHUH HOBOTO MaTepHasa, 1abopaTopHble
paboThl U paboThl mpakTUKyma. [Ipu 3TOM BO3MOKHBI JBa crnoco0a peaau3aiuu
(u3nyecKoro nNpakTukyma. B nepBoMm ciryyae npakTUKyM IPOBOJUTCS JINOO B KOHLE
10 u 11 xnaccoB, a1MOO MOCIE MEPBOrO0 U BTOPOTrO MOJTYTOAUN B KaXKJOM U3 3THUX



KjaccoB. Btopoil cmoco® — 3T0 wuHTErpamus paboT MpakTUKyMa B CHUCTEMY
1a00paTOpPHBIX pabOT, KOTOPHIE MPOBOJSATCS B MPOIECCE U3yUYeHUs paszjena (TEMbI).
[Ipu 3TOM oz paboTaMu MPaKTUKyMa MOHUMAETCS] CAMOCTOSATEIbHOE UCCIIEI0BAaHNUE,
KOTOpOE TMPOBOJUTCA IO PYKOBOACTBY CBEPHYTOro, oOOOIIEHHOrO BUAa 0e€3
[IO1IarOBOM MHCTPYKLIUH.

B nporpamme no ¢usmnke cucteMa y4eHU4E€CKOro 3KCIIEpUMEHTa, 1a00paTOpHBIX
paboT U NMpakTUKyMa Npe/ICTaBlIeHa €UHBIM nepedyHeM. BpiOop TeMaTuku asst 3TUX
BUJIOB YYEHUYECKHMX MPAKTHUYECKHMX pPabOT  OCYIIECTBIAETCS  Y4aCTHUKaAMU
00pa3oBaTeIBLHOrO MPOLECCa UCXOs U3 OCOOEHHOCTEN MOYPOUYHOI0 MIIAHUPOBAHUS U
ocHalleHus kaOunera ¢usuku. Ilpu sToM  obecneunBaercs  OBIAJCHUE
OOyJaroIMMHUCS YMEHUSMH TPOBOJUTH TIPSIMbIE W KOCBCHHBIC HW3MEPCHUS,
UCCJIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB 10
POBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yaensieTcsl pelIeHUI0 Pacu€THRIX M KaueCTBEHHBIX 3a/1ad.
[Tpu 3TOM A1 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a]1a4Ml C SBHO 33JJaHHOMN U
HESIBHO 3aJJaHHOM (PU3WYECKON MOJIEIbI0, MO3BOJSIONIUME MPUMEHITh H3yUYCHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfenia Kypca, Tak M HHTErpupys
NpUMEHEHHE 3HaHWW M3 pa3HbIX pa3nenioB. [ KauecTBEHHBIX 3ajay MPHUOPUTETOM
ABJIAIOTCS 3a7aHusl Ha 00BsICHEHHE/TIpe/ICKa3aHue MPOTeKaHUus (HU3MUYECKUX SBICHUM
U TPOIIECCOB B OKPY’KAIOIIECH KU3HU, TpeOyroiue BeIOopa (pu3ndeckoi Moenu s
CUTYallUU MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBetrcTBUU ¢ TpeboBanmsiMu PI'OC COO k mMaTepHUalbHO-TEXHUIECKOMY
oOecrieueHuIo yueOHOro mpoiecca Kypc (GU3MKU yriayOiaEHHOTO YpOBHSI Ha ypOBHE
cpenHero oOmiero o60pa3oBaHHs JOHKEH HM3y4aThCsl B YCIOBHSX TMPEIMETHOTO
kabunera. B kaOunHere Qu3nKku ITODKHO OBITH HeoOXoauMmoe J1abopaToOpHOE
o0opyAOBaHME NJisi BBIOJHEHUS YKa3aHHBIX B MpPOTpaMMe Mo (PU3NKE YUCHUUYECKHUX
OTIBITOB, JIAOOPATOPHBIX pabOT W PadOT MPAKTUKyMa, a TaKKe JIEMOHCTPAIIMOHHOE
obopytoBaHHE.

JleMOHCTpallnoHHOe ~ 000pyAOoBaHHE (QOpMHUpPYeTCs B  COOTBETCTBUU  C
OPUHIIMIIOM  MHUHHUMAJIBHOM  JTIOCTATOYHOCTH W OOECMEYMBaeT IMOCTAHOBKY
MEPEUNUCICHHBIX B TMpOrpamMMme 1O (PHU3MKE KIIOYEBBIX JIEMOHCTPAIMN s
UCCJICIOBAHUS  W3Y4YaeMbIX  SIBICHHMH U TPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHUH.

JlabopatopHoe o0O0OOpydOBaHHME I YYEHHMUECKUX TNPAKTUYECKUX pabdoT
(GopmupyeTcs B BUJIe TEMaTHYECKHX KOMIJIEKTOB U 00€CTIEYMBACTCS B pacu€Te OAHOTO
KOMITJIEKTa Ha JBYX OOydarommxcs. TemaTHueckue KOMIUIEKTHI JaOOopaTOPHOTO
o00OpynOBaHUS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUHU
AQHAJIOTOBBIX M IM(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEITHHBIX
CUCTEM B BUJE LHU(PPOBBIX T1abOpaTOpHil.



OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE UHTEPECA U CTPEMJIEHUS O0YUAIOIUXCS K HAYYHOMY HU3YUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOAE MO3HaHUS U (QOpMHUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3y4YE€HHUsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHU OOBSICHSATH SIBIICHHS C HCIOJIb30BAaHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dopMupoBaHuEe TMpeACTaBICHUN O poaud GU3MKK IS Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BHUTHE MPEJCTaBICHUN 0 BO3MOXKHBIX chepax Oynyuieil npodeccnoHanbHOU
NeSTENbHOCTH, CBSI3aHHBIX C (PU3UKOM, IOJIFOTOBKA K JJaldbHEIIeMy 00yUEHHUIO B 3TOM
HaIPaBJICHUH.

JocTkenue 3TUX 1enei oOecreuynBaeTcs pElIeHHEeM CISAYIONUX 3a7ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHUE CUCTEMbl 3HAHUW 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX, BKIIOYAsT MEXAHUKY, MOJIEKYJISAPHYIO (DU3UKY, SJIEKTPOJIUHAMHUKY,
KBAHTOBYIO (PU3UKY U DJIIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE yMEHUN MPUMEHSATH TEOPETUYECKHE 3HAHUS I OOBSCHEHUSA
buznueckux SBICHUN B NPUPOAEC U ISl MPUHATUS TNPAKTHUECKUX PEIICHUN B
MOBCETHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB PEIICHUS Pa3INYHbIX 3a7a4 C SIBHO 3aJjaHHON (pu3myeckoit
MOJIENIBIO, 3a/iad, TOJIPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3/IaHue (PU3NYECKON
MOJEJIH, aICKBATHOW YCIOBUSM 3aJa4H, B TOM YHCIIE 33]]a4 UHKEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NIECKUX OCHOB U MPUHIIUIIOB IEUCTBHS TEXHUYECKUX YCTPONCTB
U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIAJICHUE METOJJaMH CaMOCTOATEJIBHOTO IUIAHMPOBAaHUS M  IPOBEACHUS
(pu3nyecKux SKCIEPUMEHTOB, aHAJIN3a U UHTEpIpeTaliui UHPOpMAaLUY, OTIpeaeICHUs
JOCTOBEPHOCTH IOJIYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHM JUIl PAa3BUTUS YMEHHUM IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH;

pa3BuTHE MHTEpeca K cepaM nmpodecCHOHATBHON AESITEIbHOCTH, CBA3aHHOM ¢
(U3HUKOIA.

B cootBetctBunm ¢ TpedoBanusaMu GI'OC COO yrnyOnéHHbI ypOBEHD U3YYCHUS
yuebHOro mnpeamera «®dusnka» Ha ypoBHE CpeaHero oOmero oo6pa3oBaHus
BbIOMpaeTcs O00ydYaromUMUCs, TUIAHUPYIOUIUMH TPOJOJDKEHHE 00pa3oBaHUs 110
CHEUUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIIs.



Ha uzydyenue ¢usuku (yrayOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro
oOpazoBanus orBoauTtcs 340 yacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJENI0), B
11 xnacce — 170 gacoB (5 4acoB B HEJEIO).

[lpenmaraemerii B mporpamMme 1o (U3HKE TMepeueHb JTab0paTOPHBIX U
MPAKTUYCCKUX padOT SABISACTCA PEKOMEHIOBAHHBIM, YUYUTEIh JEJacT BBIOOP
MPOBEICHUS JTA0OpPATOPHBIX pPabOT W ONBITOB C YYETOM WHAMBHIYATbHBIX
O0COOCHHOCTEH 00yYarOIINXCs.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHblii MeTOX MO3HAHMS NPHUPO/BI.

®uzuka — pyHgameHTanbHas Hayka o nmpupoje. HayuHblil MeToa mo3HaHUs U
METO/IbI UCCJICIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIEpUMEHT M Teopusl B TMpollecce IMOo3HaHusi npuponabl. Habmrogenue wu
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MUECKUX BEIMYUH (QaHAJIOTOBbIE W HHU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux  BeaUYWMH  (aOcoyroTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (pu3NUeCKUX SBJICHUH M TPOIIECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPIOE TENO, UJeadbHasl KUJIKOCTh, UJICAIbHBIA T'a3, TOYCUHBIA 3apsii).
I'unoresza. @uU3nyecKuid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3NYECcKas TEOpusl.

Ponb u mecto ¢puzuku B HopMUpPOBAHUH COBPEMEHHON HAYYHOUM KapTHUHBI MUPa,
B MPAKTUYECKOMN JICSITEIbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomolt, PAKMUKYM.

N3mepenue cuibl TOKa M HAIPSKEHUS B LIEMU MOCTOSHHOTO TOKA MPU MOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ IMdpoBoi saboparopueit mo ¢usuke. [Ipumepsl u3MepeHuUs
¢u3MUecKrX BETUYNH MPU MTOMOIIN KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuWxKeHHE. OTHOCUTENBHOCTh MEXAHMYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Pannyc-BekTOop MarepUalbHOM TOYKHM, €ro MPOEKUMHM HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

Ilepemernienne, CKOpPOCTb (CpelHssi CKOPOCTh, MIHOBEHHas CKOPOCTh) U
YCKOpPEHUE MATEPUAIIbHOM TOYKH, HMX MPOECKIUM HA OCH CHUCTEMBbI KOOPAWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJMUHENMHOE IBUKEHHE. 3aBUCHUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS W MYTH MATEPUAIBHOM TOYKH OT BPEMEHHM U HUX
rpaduxu.

CBoOomHOe TMajieHNe. YCKOpEHHE CBOOOJHOTO MmajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJl YIJIOM K TOPU30HTY. 3aBHUCUMOCTb KOOPIMHAT, CKOPOCTU U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnueitHoe nBuxeHue. [[BUkeHHEe MaTEpUAIbHOM TOYKH MO OKPYKHOCTH.
YrnoBas u  JwuHeWHas  ckopocth. lIlepmonm uw yacrtota  oOpaieHwus.
LenTpocTpeMuTenbHOe (HOPMaJIbHOE), KacaTeabHOE (TAaHI€HIMAJIBbHOE) M IOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue yCTPOMCTBA M TEXHOJOIMYECKUME MPOLECCHI:  CHUAOMETP,
IBUKEHHUE CHApPSAOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE NIEpEayl, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenbs cucteMbl OTCUYETA, WIIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHK
JBUYKEHUS.

CrniocoObl uccie0BaHus JBUKEHUH.

Nnntoctpanus npenesibHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmionenne nBukeHusi Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH IpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MMyTEW, TPAEKTOPHUIA, CKOPOCTEN ABUKEHHS OJHOTO U TOTO K€ Telia B
pPa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yueHne HEpaBHOMEPHOTO NBWXKEHUS C LEIbIO OMNPENENICHHS] MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTHU OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JIBUKECHHH.

H3mepenne ycKOpeHHs CBOOOJHOTrO MajeHus (PEKOMEHI0BAaHO HCIIOJIb30BAHUE
udpoBoii 1abopaTopun).

W3yueHue ABM>KEHUS Tesa, OpOIIEHHOr0 ropu30HTaNIbHO. [IpoBepka runoressl o
MPSMOMN NPOMOPUHUOHAIBHON 3aBUCUMOCTHA MEXAY JAJbHOCTHIO MOJETA U HAYAIbHOU
CKOPOCTBIO TeJa.

N3yueHne nBMKEHUA Tela IO OKPY)KHOCTHM C IIOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBHCUMOCTH IEpHOAa OOpaleHuss KOHWYECKOro MasTHHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHnun
oTHocuTenbHOCTH [anmuies. HeuHepuuanbHble cHUCTEMBbI OTCYETa (OMpeneneHue,
MIPUMEDBI).

Macca rena. Cuna. [IpuHumn cynepno3unny CHil.

Bropoii 3akoH HproTOHA 111 MaTepUaIbHON TOYKH.

Tperuii 3akoH HproToHA 1151 MatepuaibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUA. DKBUBAJICHTHOCTh TPABUTALIMOHHON U UHEPTHOMN
MAacCCBl.

Cuia TsKeCTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO TAJIEHUsI OT BBICOTHI HAJl
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoThl. /[BrkeHrne HEOSCHBIX TE U
UX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocMHUuecKasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHSI CKOJIBKEHUS U CUJIa TPEHUS MOKOSI.
Koadpunment tpenns. Cuna COnpoTUBICHUS NPU JBIKCHUH TeJla B KUJIKOCTH WJIU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHHUSI.

Hasnenue. I'mapocrarnueckoe aapieHue. Cuna Apxumena.

TexHuueckue YCTpPOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: MMOJIIUIMHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue NBYO>KEHHSI TNl B MHEPIMAIBHBIX M HEHMHEPLIHUAIBHBIX CHCTEMaX
OTCYETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByX NWIMHAPOB WJIM IIAPOB pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOMEHCTBYIOLIECH MPUIOKEHHBIX K TEIIy CHI C MPOU3BEACHUEM
Macchl T€JIa Ha €ro YCKOPEHUE B MHEPIIUATBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOBHUKAIONIUX B PE3YJIbTATE B3aUMOJEHCTBUS TEN.

N3mepenne Macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MAJACHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomul, nPAKMUKYM.

N3mepenue paBHOAEHUCTBYIOMIEH CUJI MHpHU JBMKEHUU OpycKa MO HAKIOHHOM
IJTIOCKOCTH.

[IpoBepka rUMOTE3bI O HE3aBUCUMOCTH BPEMEHHM JBHXKEHHS Opycka Io
HAKJIOHHOM IUTIOCKOCTH HA 3aJIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HHUKAKOUIMX B MPYKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaln.



N3yuenue ABWKCHUS CUCTEMBI TeJ, CBA3aHHBIX HUTHIO, MEPEKUHYTOW Uepe3
JIETKUU OJIOK.

N3mepenue koddpduirieHTa TpeHUS MO BEIUMYMHE YTIOBOTO KO3 dUIIMEHTa
3aBucUMOCTH Frp(N).

UccnenoBanue IBHKEHUS OpycKa MO HAKJIOHHOW TUIOCKOCTH C TEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxeHUs Ipy3a HA BaJdy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. llocTymarenbHOe W BpalllaTebHOE JBUXKCHUE
TBEPIOTO Tes1a. MOMEHT CUJIbl OTHOCUTENIBLHO OcH BpatieHusd. [lneuo cunbl. Cnoxenue
CHUJI, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHuueckue YCTpPOMCTBA W TEXHOJOTMYECKUE TMPOILIECCHI: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYaThie KOHCTPYKIIUH.

Jemoncmpayuu.

YcioBust paBHOBECHS.

Bune! paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycaoBUid paBHOBECUS TBEPIOTO TeJIa, UMEIOLIEr0 OCh BPAILICHMUS.

KoHcTpynpoBaHre KpOHIITEHHOB U pacU€T CHJI YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynbc MatepualibHOM TOYKH, CUCTEMbI MaTepUaNIbHBIX To4eK. LleHTp macc
CUCTEMBI MaTepUaIIbHBIX TOUEK. Teopema o0 IBUKEHUU LIEHTPa MaccC.

NMiynibe cUiibl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHECHUS UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.

MomMeHT wumnynbca MarepualibHOM TOYyku. [lpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunpl Ha MajgoM W Ha KOHEYHOM IiepeMelieHuH. [ padudueckoe
MpeIcTaBlIeHne PabOThI CHUITBI.

MOIIHOCTH CUIIBI.

Kunernueckass »Heprusi MarepuaibHOM TOYKU. Teopema 00 U3MEHEHUU
KMHETHYECKOW SJHEPTUU MaTepHUATbHON TOYKH.

[loTeHuuanbHble W HEMOTEHLMaNbHble cuibl. [loTeHUManbHast HSHEPrus.
[ToTenmmanpaast 2HEpPrusi ymnpyro aehopMUpOBaHHOW MpYyXuHbL. [loTeHnmanpHas
JHEprusd Teja B OJHOPOJHOM I'paBUTALlMOHHOM MoJie. [loTeHimanbHas sHeprus Tena B



IPaBUTALlMOHHOM TIOJIE OJHOPOJHOTO Iapa (BHYTpM U BHe 1mapa). Btopas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUUECKAST CKOPOCTb.

CBsi3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBuenue bepHyiuM IS UACAIBHOM KUIKOCTA KaK CIEACTBUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU SHEPTUU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTHMYECKHE IPOLECCHI: JIBUKEHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE HAa KOHBbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUKEHHUE.

N3Mepenmne MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

B3aumHble TIpeBpallleHUs] KUHETHYECKOW W TOTEHIMAJIbLHOM HHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHune dHEepPruu Py CBOOOTHOM IaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nMiyibca Teia o TOpMO3HOMY MYTH.

W3mepenre CUiibl TSATH, CKOPOCTH MOJENH 3JIEKTPOMOOUIIS U MOITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHUs UMITYJIbca IPH YIIPYTOM B3aHUMOJIEVCTBUU.

N3mepeHre KNHETUYECKOW YHEPTUH TEJa M0 TOPMO3HOMY Y TH.

CpaBHEHHE M3MEHEHMS MOTECHIIMAIBHOW DHEPrUU MPYKUHBI ¢ PAOOTON CHIIBI
TPEHUSL.

Onpenenenue paOOTHl CHIIBI TPEHUS NPU ABUKCHUH Teja IO HAKIOHHON
IJTIOCKOCTH.

Paznen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopU.

OCHOBHbBIE TOJIOKEHUSI MOJIEKYyJIApHO-KuHeTnyeckoil Teopuu (MKT), wux
ombiTHOE 00ocHOBanue. Juddys3usa. bpoyHoBckoe aBmkeHHE. XapakTep IBIKCHUS U
B3aHMOJICMCTBUS YAaCTHULl BelecTBa. MoIesn CTPOEHUS Ta30B, )KUIAKOCTEN U TBEPIBIX
Te1 U O0BsCHEHUE CBOMCTB BEIlECTBA HA OCHOBE ATUX Mozeneil. Macca u pa3Mepsl
Moznekyn (atomoB). KonmnuectBo BemectBa. [loctosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ wusMmepenus. [llkana
temnepatyp Llenbcust.

Mojenb naeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKON TEOPUU: YaCTHUIIbI Ta3a
JNBHXKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.



l'azoBeie  3akoHbl. YpaBHeHue Menaeneesa—Knaneiipona. AOcomtoTHas
temrneparypa (mkana temneparyp KensBuna). 3axon [lamsrona. M3omponecchl B
uJeanbHOM Tra3e ¢ IOCTOSHHBIM  KOJMYECTBOM BemlectBa. [ 'paduueckoe
MpPEICTaBIEHHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs13b MEXy TaBIICHUEM U CPEAHEN KUHETUUECKON YHEPTUEN MOCTYIAaTEIBHOIO
TEIUIOBOIO  JABW)KEHHUS  MOJIEKYJd HJealbHOro ra3a (OCHOBHOE YypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOIN TEOPUH UI€AIBHOIO ra3a).

CBs13p a0COJIIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeHEH
KMHETUYECKON SHEPTUeN MOCTYNAaTeIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue yCTpPOMCTBA M  TEXHOJOTMYECKHUE MPOILECCHl: TEPMOMETP,
O6apomeTp, Moy4eHue HaHOMAaTEepPUAIOB.

Jemoncmpayuu.

Mojenu IBUKEHUS YaCTHUIl BEUIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponnk ¢ 3anuchbio pearbHOro OpOYHOBCKOTO ABUKECHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

IIputskeHne MoneKy.JI.

Mopenun KpucTajuIM4eCKUX PemETOK.

HaGmronenue u uccnegoBaHue U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuKym.

HccnenoBanne nmponecca yCTAaHOBJIEHUS  TEIUIOBOIO  PAaBHOBECUS  IIPHU
TEIJI000MEHE MEXy TOpsIYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOTO mpolecca (PEKOMEHIOBAHO HCIOJIb30BAHHUE
1udpoBoi 1abopaTtopun).

N3yueHne n30XOpHOTo Mpolecca.

N3yuyenue nzob6apHoOro mnpoiecca.

IIpoBepka ypaBHEHHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuyeckass (TJZl) cucrema. 3anaHve BHEIIHUX YCIOBUM IS
TEPMOJUHAMUYECKOW CHUCTEMBI. BHemHue u BHyTpeHHue mnapametrpsl. [lapamerpsl
TEPMOJIUHAMUYECKONW CHUCTEMBI KaK CPEIHUE 3HAUYECHUS BEJIWYWH, ONMUCHIBAIOIINX €€
COCTOSIHHE€ Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano  rtepmoauHamuku.  (CaMoOmnpou3BOJIbHAS — pelakcaius
TEPMOJIUHAMHUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopenp naeanpHOro ra3a B TEpMOJIMHAMHUKE — CUCTEMA YPAaBHEHUW: YPAaBHEHUE
MenpaeneeBa—KianeiipoHa ¥ BbIPaXXEHUE JUISI BHYTPEHHEH DSHEPTUM. Y CIOBUSA
MIPUMEHUMOCTH 3TOW MOJIEIIN: HU3KAasi KOHLIEHTPALKs YaCTULl, BEICOKHE TEMIIEPATYPBL.
BripaxkeHue 11 BHyTPEHHEN Y3HEPTUU OJJHOATOMHOI'0 UI€AJIBHOTO rasa.



KBazucratuueckue u HECTaATUUECKHUE TTPOLIECCHI.

OnemeHTapHas pabota B TepMOAMHAMHUKE. Bpruucienue paboTel mo rpapuky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0 U3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TepMOJAMHAMUYECKON  cuctembl  0e3  coBepiieHuss  pabotel.  KoHBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo Ttemnnorel.  TemnoémkocTs Tema.  YAelnbHas W MOJSIpHas
TEIUIOEMKOCTH BELIECTBA. Y paBHeHUE Matiepa. Y nenpHas TEIIoTa CrOpaHus TOIUIMBA.
Pacuér xonuuecTBa TemIOTH IpH Teronepeaaye. [lonstue o6 anradbaTtHoM mpoiiecce.

[lepBbIii 3akOH TepMOUHAMUKH. BHyTpeHHss1 sHeprHsi. KomnyecTBO TEmIOThH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOAUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOJMHAMUKY JIJIsi PABHOBECHBIX MPOIIECCOB: YEPE3 3aTaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOJUT €IUHCTBEHHAS
anuabaTta. AOGCOJIFOTHAsI TeMIleparypa.

Bropoit 3akoH TepMOIUHAMUKH JJIsI HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT 0oJiee XOJIOJHOTO Tejia K Oojiee HarpeToMy 0e3 KOMIICHCAIUU
(Knaysuyc). HeoOpaTumMoCTh MpUPOIHBIX MPOIECCOB.

[TpuHumne! gectBus TernoBbix MammH. KIT/.

MaxkcumanesHoe 3nauenne KIIJI. [ukin Kapno.

DKOJIOTUYECKHE AaCHEKThl HCIIOJIb30BaHUSl TEIUIOBBIX ABUrareneil. TemoBoe
3arpsA3HEHUE OKPYXKAIOILIEH Cpe/Ibl.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE TIPOLIECCHI: XOJOAUIbHUK,
KOHAMIIMOHEP, MW3EJIbHBIH M KapOIOpaTOpPHBIM JBUraTeNH, mapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUHUS «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TETUIOBOTO HAcOCa, YTUIU3alus OMOOPTraHWYECKOTO TOTUIMBA JIJIS
BBIPA0OTKHU «TETIOBOM» U AIEKTPOIHEPTUH.

JHemoncmpayuu.

W3meHenne TeMrepaTypbl Ipy ainadaTHIeCKOM PaCIIuPEHUH.

BosnymiHaoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anuadbaTHOrO Ipoliecca.

KoMnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomeol, nPAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue npoliecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue aauadbaTHOTO Mpoliecca.

N3yueHne B3aMMOCBSI3M SHEPrUM MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS KUIKOCTEH.



Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoool.

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumneHue. YaeabHas TemioTa
napooOpa3oOBaHMSL.

Hacelimennbie 1 HeHAChIIEHHBIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD TUIOTHOCTHU
Y JIaBJICHUS HACBIIICHHOTO Mapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JABJICHUS B )KUIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHAS BIIaYKHOCTb.

Teépnoe teno. Kpucramnuueckue u aMopHbie Tena. AHU3OTPONUS CBOMCTB
KpuctajuioB. IlnaBineHue u KpucTau3zauus. YJeJdbHas TEIUIOTa IUIABJICHUS.
CyOnumarnus.

Hedbopmanuu tBEpHOTO Tenma. Pactskenue u cxatue. Casur. Monyns FHOwra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumvpeHue KUAKOCTEW U TBEPIBIX TN, 00bEMHOE M JIMHEHHOE
pacuiupenrue. AHTAQpPMOHHU3M TEIIOBBIX KOJICOAHMI 4YacTUIl BEIIeCTBA KaK MpUYUHA
TEIJIOBOTO pacHIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUn B Pa3oBbIX Mepexoaax.

VYpaBHeHHUE TEMIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Koddh(QUIIMEHT MOBEpXHOCTHOTO HATIKCHUS.
Kanumisipusle siBienus. JaBieHUE MOJ UCKPUBIEHHOW MOBEPXHOCTBHIO KUIKOCTH.
®opmyia Jlamaca.

TexHu4eckne yCTpoiCTBa U TEXHOJIOTUYECKUE MPOLIECCHI: KUIKUE KPUCTAILIBI,
COBPEMEHHBIE MAaTEpPUAJIbI.

Jemoncmpayuu.

TermioBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM J1aBJICHUM.

N3mepenue cuibl IOBEPXHOCTHOTO HATSIKEHUS.

OMNBITHL C MBUTBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanunnsipusle siBneHus.

Mopaean HEHBIOTOHOBCKOM KHUJIKOCTH.

CriocoObl M3MepeHus BIaXXHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEUIECTBA.

Bunsl nedpopmarninii.

Hab6monenne mansix aedopMarimid.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomeol, nPAKMUKYM.

N3ydyeHnne 3aKOHOMEPHOCTEN UCTTAPECHUS JKUIKOCTEM.

N3mepenne yaeabHON TEIIOTHI TIABICHUS JIbJA.

N3ydenne cBOMCTB HACHIICHHBIX MTAPOB.



N3mepenne aOCONIOTHOM BIAXXHOCTH BO3AyXa M OLIEHKa MAacchl IMapoB B
ITOMELIEHNH.

N3mepenue korduiireHTa HOBEPXHOCTHOTO HATSKEHUS.

N3mepenune monyisa FOHra.

HccnenoBanue  3aBUCMMOCTM  AedopMalMd  PE3MHOBOrO  oOpas3lna  OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JinekTpoanHaMuKaA.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tel W €€ NpOsABICHUA. JJNEKTpUueckud 3apsn. JIBa Buaa
ANEKTPUYECKUX  3apsAnoB. IIpOBOOHMKHM, JOMAJIEKTPUKA U IMOJYNPOBOIHUKH.
DNeMEeHTapHBIN dJEKTPUUECKUH 3apsl. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

Dnekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsiibl.

HanpsoxénHocts  anekTpuueckoro  mojis.  [IpoOubit  3apsa.  Jlunum
HaIPSKEHHOCTH JIEKTPUUECKOro nosist. OJHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNnbHOCTh BJIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh MNOTEHIMANIOB U
HanpsbkeHue. [loTeHuunanbHash »HEPrust 3apsAna B AJIEKTPOCTATUYECKOM MOJIE.
IToTeHuunan snekTpocTaTHUecKOro mnoJid. CBsA3b HANPSHKEHHOCTH TMOJS M PAa3HOCTH
NOTEHIMAIOB JUIsl  DJIEKTPOCTATUYECKOrO0 Mojsi (Kak OZHOPOAHOTO, TakK H
HEOJTHOPOAHOTO).

[TpyuHUIMD CyNIEepO3UIUHU SIEKTPUUECKUX TOJICH.

[Tone Ttoueunoro 3apsa. Ilome paBHOMepHO 3apspkeHHOM cdepnl. [lome
PaBHOMEPHO 3apspKeHHOro 1o o0béMy 1mapa. [lone paBHOMEpPHO 3apsHKEHHOU
OeckoHEeUHON TuIOCKOCTH. KapTuHbI JIWMHUN HANPsSOHKEHHOCTH JTHUX TIOJIEH W
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B BIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. [usnexkTpuyeckass IpOHUIIAEMOCTh
BEILIECTBA.

KonneHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. IIEKTPOEMKOCTH IIOCKOTO
KOH/JIEHCaTopa.

[lapamiensHOe coenuHeHHe KOHAeHcaTopoB. llocienoBarenbHoe cOeIMHEHME
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIBI B OJHOPOJAHOM 3JIEKTPHUUYECKOM TOJIE.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTHMUYECKHE MPOLECCHI: BIJIEKTPOCKOII,
ANEKTPOMETP,  JJEKTPOCTaTHYECKass  3alluTa, 3a3eMJIEHUE  3JIEKTPONpHUOOpOB,
KOHJIEHCATOpHBI, TeHepaTtop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOKCTBO M MIPUHIUIT IEUCTBUS SIEKTPOMETPA.



DIIEKTPUUYECKOE TI0JIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TTOJIE ABYX 3aPSIKEHHBIX ILIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Baun ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSTHHOU U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD JJIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IUIOMIAAY IJIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus AMEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHAEHCATOpa.

3apsaka u pa3psiika KOHJIEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomul, npakmukKym.

OneHka cuil B3aUMOJICUCTBUS 3apsIAKEHHBIX TEll.

HaGmonenue mpeBpaliieHusi SHEPruu 3apspDKEHHOTO KOHJIGHCATOpa B DHEPTUI0
U3JIyYEHHS CBETOAMO/IA.

N3ydenune nporekanusi TOkKa B LIEMH, COAEpKaIEld KOHAEHCATOP.

Pacnpenenenue pasHOCTU MOTSHIIMATIOB (HANPSHKEHUS) TIPH MOCIEI0BATEILHOM
COEJIMHEHUN KOHJAEHCATOPOB.

UccnenoBanue pa3psna KOHJIEHCATOpa Y€pe3 pe3ucTop.

Tema 2. Ilocmoanustii I1eKmpuiecKuilt mok.

Cuia toka. ITocTOSsHHBIN TOK.

VYcnoBus CylecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa. FICTOUHHKH TOKa.
Hanpsixenne U u SJ1C é&.

3akon Oma [ yyacTKa LernH.

DIEKTPUUECKOE COMPOTUBICHHE. 3aBUCUMOCTH CONPOTUBIICHUS OJHOPOIHOIO
OPOBOJIHMKA OT €ro JJWHbl W IUIOIIAJHA TIONEPEYHOTO CEUYEHHUs. Y IENIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[TocnenoBaTenpHOE, MNapaAJIEIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpuueckux neneit. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TemsjoBas MOIIHOCTb, BblIIENsAeMas Ha
pe3ucTope.

OJIC 1 BHyTpEeHHEE COINPOTUBICHHWE MCTOYHUKA TOKa. 3akoH OMa a1 TOTHOM
(3aMKHYTOI) »snekTpuueckoil 1menu. MomHocTh HCTOUHMKAa ToKa. KopoTkoe
3aMbIKaHHE.

KonpaeHcarop B 1ienu nocTossHHOrO TOKA.

TexHuuecknue yCTPOWCTBA M TEXHOJOTHMYECKUE MPOLECCHL: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUIECKOU SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSKEHMUS.



HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIMPSHKEHUS JJIs1 PE3UCTOPA, JTAMITbI
HAKaJMBaHUs U CBETOAMO/A.

3aBUCUMOCTh COMPOTUBICHUS IWIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IH MOTIEPEYHOTO CEYEHHUs U MaTepHraa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJICHUS MPU MOCTOSIHHOM
HaIpPsHKCHUH.

IIpssmoe u3mepenue 3/]C. KopoTkoe 3aMbIkaHKe rajJbBaHUYECKOIO JIEMEHTA U
OIIEHKA BHYTPEHHErO0 COMPOTUBIICHMUSI.

Crnoco0bI coenMHEeHUs1 UICTOYHUKOB Toka, D/[C Gatapeil.

UccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXKY MOJIIOCAMU MCTOYHMKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padoomot, PAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIUHEHHS PE3UCTOPOB.

N3Mmepenne yaeapHOro CONPOTUBICHUS MPOBOTHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsOKEHUS I JIaMIIbI
HaKaJIUBaHUS.

YBenuueHnue npejaesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTURIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aucumMoctu IJIC raabBaHUYECKOTO 3JIEMEHTa OT BPEMEHH MPH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXIY MOJKOCAMH UCTOYHMKA TOKA OT
CWJIBI TOKA B LEMN.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKkTpuueckas  IPOBOAMMOCTh  PA3JIMYHBIX  BEMIECTB.  JJEKTPOHHAs
IPOBOJIUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJJIOB OT
TeMiiepatypbl. CBEpXIIPOBOJIUMOCTb.

DNEeKTpUUeCcKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobOcTBeHHas u pUMeECHast MIPOBOJIMMOCTb
nmoJIynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEKTpUUECKU TOK B DJIJIEKTPOJIUTAX. OIJIEKTPOJIUTHUYECKAsT JUCCOLMAIUSL.
Onektponus. 3akonbl Dapajes 15 AAEKTPOIIN3a.

DneKkTpuueckuid TOK B razax. CaMocTOATENbHBIA U HECAMOCTOSITEIBHBIN pa3psil.
Paznuunble THIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [Inasma.

TexHuueckne ycTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: Ta30pa3psiAHbIE JTaMIIbl,
ANEKTPOHHO-IIy4YeBass TpyOKa, MOJYHNPOBOJHHKOBBIE MPUOOPHI: AUOM, TPAH3UCTOD,
dboTOIMO, CBETOAMO[, TrajJbBaHHKA, paUHUPOBAHHUE MEIU, BBIILIABKA ATOMHHMUS,
AIIEKTPOHHAS MUKPOCKOIIHSI.



Jemoncmpayuu.

3aBUCUMOCTH COMTPOTUBIICHUS METAJIIIOB OT TEMITEPATYPHI.

[TpoBOIUMOCTH DJIEKTPOJIUTOB.

3akoHslI 5ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

CpaBHEHHE MTPOBOIMMOCTH METAILIOB U TIOJIYIIPOBOTHUKOB.

OmHOCTOPOHHSS MPOBOIUMOCTD JUOIA.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

Habmonenue siexTponmsa.

H3mepenne 3apsia O JHOBAIIEHTHOTO HOHA.

HccnenoBanue 3aBUCMIMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

Du3HYeCKU NPAKTHKYM.

Crioco0b1 n3MepeHust (PU3UIECKUX BEIIMYWH C MCIOJIb30BAHUEM aHAJIOTOBBIX U
IIU(PPOBBIX HM3MEPUTEIBHBIX TPHUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIC M OTHOCHTEJIBHBIC IOTPEHTHOCTH HM3MEPCHHH (PU3NYCCKUX BEITMYMH.
OreHKa rpaHMII MMOTPEITHOCTEH.

[TpoBeieHrEe KOCBEHHBIX U3MEPCHHIA, UCCIICIOBAHNN 3aBUCUMOCTEH (PU3HUYECKHUX
BEJIMYMH, IPOBEpKa TMPEIOKEHHBIX TUMOTe3 (BbIOOp M3 paboT, OMHCAaHHBIX B
TEMATUYECKUX pazfenax «YUYeHUUYECKUH OHKCIEPUMEHT, JabopaTopHbie pPabOTHI,
MPAKTUKYM).

MexnpeaMeTHbIe CBSA3H.

Nzyuenue kypca ¢puszuku yriayoaéHHoro yposss B 10 kiacce oCyliecTBIseTCs ¢
yu4€TOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemusie nonamus, céA3AHHBIE C UYUEHUEM MEMO0008 HAYUHOZO0
nO3HAHUA: SIBICHNE, HAYYHBIN (haKT, TUIIOTEe3a, U3NUYecKasi BETUYNHA, 3aKOH, TEOPHS,
HAOJIOICHUE, DKCIIEPUMEHT, MOJCIHPOBAHUE, MOJIECNh, M3MEPEHHE, IMOTPEITHOCTH
W3MEPEHUI, U3MEPUTEIbHBIE PUOOPHI, IU(PPOBaAs TaOOPATOPHSI.

Mamemamuka: penieHue cCUCTeMbl ypaBHeHUH. JIuneitHas GpyHKus, napabona,
runepOosia, ux rpaduKd W CBOWCTBA. TpUTOHOMETpUYECKHE (YHKIIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BeKkTOpHI
Y UX MPOEKIIMU HA OCH KOOPJWHAT, CJI0’KEHHUE BEKTOPOB.

Buonozua: mMexanmdeckoe IBWKCHHE B JKMBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMUBBIX OPTaHW3MOB, TEIUIOBOE 3arps3HCHHUE OKPYXKAIOMICH CpEeIbl,
yTHIIA3AIUsl  OMOOPTaHMYECKOTO0  TOIUIMBA JUISl  BBIPAOOTKU  «TEIJIOBOM» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSIKCHUE W KAMWUISIPHBIC SBICHUS B TPHUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KHBOW MPUPO/IE.



Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISApHAs MAacca, MOJyYEHUE HAHOMATEPUAJIOB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, KUIAKOCTEU U Ta30B, KUIKUE KPUCTAIUIbI, DJIEKTPUUYECKUE CBOWCTBA
METaJLJIOB, DJIEKTPOJIMTUYECKAs  JUCCOUMALMs,  TaJIbBaHUKA, AJIEKTPOHHASA
MUKPOCKOITHS.

T'eozpaghusn: BnaxxHOCTH BO31yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUe IBMKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET
CyXOrOo M JKUJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHIITEWH,
pemeéryaTbie  KOHCTPYKIIMU), HCIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B
TEeXHUKE (TUPOCKOII, BOJIOMET U IPYTUE), IBUTATEIIb BHYTPEHHETO CTOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHHUK, KOHJMIIMOHEDP, TEXHOJIOTUU  TOJYYEHHUS
COBPEMEHHBIX MAaTepHUaloB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE YJIEKTPONPUOOPOB, ra30pa3psIHbIC JTaMIIHI,
MOJIYTIPOBOTHUKOBBIC MPUOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuUKA.

Tema 4. Mazcnummnoe none.

B3anmopelicTBue NOCTOSHHBIX MarHUTOB M MPOBOJAHUKOB C TOKOM. MarHuTHoe
nosie. Bekrop MarHUTHOM MHAYKIUU. [IpMHUIUII Cyneprno3uIUM MAarHUTHBIX MOJEH.
JIvHMY MarHUTHOW UHIYKIIHH.

MarHutHOEe Moj€ MPOBOJHMKA C TOKOM (IIPSAMOrO MPOBOJHWKA, KATYIIKH U
KpyroBoro Butka). OnsiT OpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBjieHUE U MOYJIb. JIBUXKEHHE 3apsSyKEHHON YaCcTHUIIBI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuiel Jlopenia.

MarunutHoe nose B BelecTBe. @eppoMarHeTuky, napa- 1 AMaMarHeTUKH.

TexHuuecknue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: IMPUMEHECHHE
MIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJIBUTIATEID
SIxoOu, yCKOpUTENH AIEeMEHTAPHBIX YACTHII.

JHemoncmpayuu.

Kaptrna nuHUN MHAYKIUY MAarHUTHOTO TOJISl [TOJIOCOBOTO M MOJIKOBOOOPa3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KapTuna nuHuid MarHUTHOM MHAYKIHH TOJIS JJIMHHOTO MPSMOTO NPOBOJIHUKA U
3aMKHYTOTO KOJIbLIEBOT'O MMPOBOIHUKA, KATYILIKH C TOKOM.

B3anmopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmroneHue nBuxeHUs My4yKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.



[TpuHuun AeHCTBUS AECKTPOUZMEPUTETHLHOTO TPUOOpPa MATHUTORJIEKTPUUECKOM
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamophuie pabomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISL MIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB PeppOMArHETUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunbl Amrmepa.

N3ydenune 3aBUCMMOCTH CUJIBI AMIIEpA OT CUJIBI TOKA.

Ornpenenenne MarHuTHOM UHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIIepa.

Tema 5. dnekmpomacHumHnas UHOYKYusL.

SBneHnE ANEKTPOMArHUTHOM UHAYKIMHU. [I0OTOK BEeKTOpa MarHUTHON MHIYKIMH.
OJC wunayknuu. 3akoH »dyeKTpoMarHuTHoOM wuHAykuuu Papanes. Buxpesoe
anekTpuueckoe noie. Toku Dyxo.

OJIC uHAYKIIUM B IPOBOJIHUKE, IBUAKYIIIEMCSI B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunyxtuBHOCTh. KaTylika MHAYKTUBHOCTH B LIEMU MTOCTOSIHHOTO TOKA. SIBIeHUE
camonHAyKIuu. JJC caMOMHIYKIIUH.

DHEPrusi MArHUTHOTO TMOJIA KaTYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHu4eckne yCcTporWCTBa U TEXHOJOTHYECKUE MPOLECCH: HHAYKIIMOHHAS NEYb,
COJICHOHU/I, 3alllUTa OT 3JEKTPU3ALMU TEJ IPU ABUKEHUN B MAarHUTHOM T10JI€ 3E€MJIN.

Jemoncmpayuu.

HaGmronenue siBieHUs 3JIEKTPOMAarHUTHONW UHYKIUH.

UccnenoBanne 3aBucumoct IJJC HMHAYKIIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[TpaBuiio Jlenna.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHON) TpyOe.

SIBieHre CaMOMHTYKIIHUH.

UccnenoBanne 3aBucumoctd DJ[C caMOMHIAYKIHMH OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B LCIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue ABICHUSA 3JIEKTPOMArHUTHOW UHTYKIIHH.

Onpenenenue MHAYKIMU BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoJIenu IEeKTPOMAarHuTHOTrO TeHepaTopa.

Paznen 5. KoneOanus v BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

KonebarenpHas cuctema. CBOOOIHBIE KOJIEOAHMUSI.



lNapmonndeckue konebanusi. KuHemaTudeckoe W JIMHAMUYECKOE OIMCAHUE.
DHEpPreTuuecKoe ONMUCaHUE (3aKOH COXpPAHEHUs MEXaHWYEeCKOM sHepruu). BwiBoa
JTUHAMHUYECKOTO OMHCAHUSI TapMOHUYECKHX KOJEOaHUM W3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Amrutyna u ¢dasza konebanuil. CBsi3b aMIUIMTYAbl KoOJI€OAHUN HMCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u wyactora konebanuit. Ilepuon ManbiX CBOOOJHBIX KoJeOaHUI
MaTreMaTH4ecKoro MasTHuka. llepuos CBOOOJHBIX KOJIEOAHUW MPYNKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxarommx kosiebanusix. BeiHyx)aeHHble kosieOanus. Pe3oHanc.
Pe3onanchnass kpuBasi. BrnusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPUBOM.
ABTOKOJIEOaHMUS.

TexHudeckue ycTpoOHWCTBAa W TEXHOJIOTHUYECKHE MPOIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpayuu.

3anuce KoJaeO0aTeIbHOTO JBIKCHUS.

HaGmroneHne He3aBUCHMMOCTH TIEpUOa MallbIX KOJIeOaHWI T'py3a Ha HUTH OT
aMILTUTY/IBI.

HccnenoBanue 3aTyxaronux KojieOaHUN M 3aBHUCHUMOCTH TEPHOJa CBOOOIHBIX
KoJieOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanne KojeOGaHWii Tpy3a Ha MACCUBHOM TIPYXHUHE C  LEJBIO
dbopMupoBaHUs peICTaBICHUN 00 UIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPHU KOJEOaHUIX IPpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUT.

Ha6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, NPAKMUKYM.

N3mepenne mepuoma CBOOOAHBIX KOJEOAHWM HHUTSHOTO H TIPYXKHUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBKEHUS TEla B X0/€ KOJIeOaHU Ha YIIPYTrOM IOJIBECE.

N3yueHne nBMKEHUSI HUTSIHOTO MasTHUKA.

[IpeoGpazoBanue YHEPTUU B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHHS aMIUTMTYBI 3aTyXaIOMIUX KOJIEOAHUN.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHumHusle Koj1edanus.

KonebarenpHbiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B
uaeanbHoM KosebatenbHoM KoHType. Dopmyna Tomcona. CBsI3b aMILTUTYABI 3aps/ia
KOHJIEHCATOpa C aMIUIUTY0W CHIIBI TOKa B KOJie0aTeThbHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTHUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.



3aTyxarouue AIEKTPOMATrHUTHBIE KoJIeOaHusl. BrinyxieHHbIe
ANEKTPOMArHUTHbIE KOJIEOaHUs.

Ilepemennblii  TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYJHOE U
NEUCTBYIOIIEE 3HAYEHUE CHJIBl TOKA M HAOpsDKEHHUS MpU  pa3iudyHol  (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHyconJanpHbIi TNEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTU B II€NM CHUHYCOMJAIBHOIO MEPEMEHHOTO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HapsKEHUN.

Uneanvubiit  Tpanchopmarop. IlpousBoactBo, mepegada u  moTpedieHue
JJIEKTPUYECKOU SHEPTUMH.

OKOJIOTUYECKHE PUCKHM TpH TPOU3BOJACTBE JJIEKTpodHepruu. KymnbeTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM )KU3HH.

TexHudyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPUUYECKUIMA
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEPEaAY.

Jemoncmpayuu.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTbh YaCTOTbl CBOOOJHBIX KOJIEOAHMM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMBbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mojenpb 3JIeKTPOMarHuTHOTO T€HEpaTopa.

Briny>k/1IeHHbIE CUHYCOUAIbHbIE KOJIEOaHusI.

Pe3ucrop, kaTymka "HIYKTUBHOCTH U KOHIAEHCATOP B LENH IEPEMEHHOTO TOKA.

Pe3oHanc mnpu mocnenoBaTEeNbHOM — COCAWHEHUU  PE3UCTOpa, KAaTYILIKU
VWHJIYKTUBHOCTH U KOHJEHCATOPA.

VY cTpoiCcTBO U IPUHIIKI IeUCTBHS TpaHchopmaTopa.

Mojenpb JTMHUM DIEKTPOIIEpeaadHu.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Nzyuenue Tpanchopmaropa.

HccenenoBanne NEPEMEHHOTO TOKAa 4Yepe3 IOCIENOBATEIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenue 371eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanne padOTbl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE 80IHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUS MX pacnpoctpaHeHusd. Ilomepednsie u
IIPOJI0JIbHBIE BOJIHBL. [lepnon, CKopocTh pacipocTpaHeHHs U JIMHA BOJIHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpaXXeHHE, PeIOMIIEHNE, HHTepPEpEeHLIns U AU(paKLIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHHE OKPYKAIOIIEH CPEIbI.



DONEeKTPOMATrHUTHBIC BOJHBI. YCIIOBUSI M3JIYyUYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmMHuas opueHTaIMsl BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa IEKTPOMATrHUTHBIX BOJH: OTpa)XE€HUE, MPETOMIICHUE, MOJISIpU3alus,
UHTEpPEPEHLMS U TUPPaKIIKS.

[IIkana »37eKTPOMArHUTHBIX BOJH. lIpuMeHeHHe »IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBA3U U TeleBUACHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHudeckue yCTPOMCTBA W TPAKTUUECKOE TMPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, pajiap, pajauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBYU-neusn,
yJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEJUIIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U MTPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOUYHUK 3BYKA.

3aBUCHUMOCTD JIJTMHBI BOJTHBI OT YaCTOTHI KOJICOAHHMI.

HaGmronenne orpakeHus ¥ MpesIoMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHinu u 1upakiiu MeXaHUIeCKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U YaCTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHUE,
noJisipusanus, nudpakius, nHTepdepeHus.

Oo6HapyxeHre HHOPaAKPACHOTO U yIbTPa(PUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenune mapaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssiMonuHeliHOE paclpoCTpaHEHUE CBeTa B OAHOpoAHOU cpene. Jlyu cBera.
To4edHbI HCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI oTpakeHHs cBera. [locTpoeHue M300pakeHHWd B
iockoM 3epkane. Cepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOoHBI MPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN MoKa3zaTenb npenomieHusa. [[oCTOSHCTBO 4acTOTHI
CBETa U COOTHOILIEHHE JIJIMH BOJH IPU MEPEXOJE MOHOXPOMATUUECKOTO CBETA Yepe3
IpaHUIly pa3zena ABYyX ONTUYECKHUX CPE.

Xon nyueit B npusme. ucnepcus ceeta. CnoxxHblid coctaB 0enoro cseta. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbld yroyl MOJHOrO BHYTPEHHETO
OTpPaXKEHUS.



Coluparoiiue u pacceuBaroliye JMH3bl. ToHkas auH3a. DOKyCHOE pacCTOsIHUE U
ONTHYECKasl CWJIa TOHKOM JMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoit JIMH3BI OT €€ FTEOMETPUU U OTHOCUTEIBHOTO MOKA3aTeNs MPETOMIICHUS.

dopmyiia TOHKOU JIMH3BL. Y BEIUYEHUE, aBAEMOE JIMH30M.

Xoa jy4da, MPOLIEANIErO JMWH3Y II0JI NPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuyeckoi ocu. [loctpoenne n3o0paxxeHN TOUKH U OTpe3Ka NPIMON B COOMPAIOIINX
Y PaCcCEMBAIOLINX JIMH3aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paspemaromas crnocoOHocTh. ['Ma3 kak onTudeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHUSI
HAOII0/IEHUSI MAKCUMYMOB 1 MUHMMYMOB B MHTEP(EPECHIIMOHHOM KapTUHE OT JIBYX
KOT'€PEHTHBIX UCTOYHUKOB. [Iprmepsl KiIaccuueckux UHTEpPEPEHIIMOHHBIX CXEM.

Hudpakius ceeta. JudpakiuronHas peméTka. Y caoBue HaOIIOICHUS TJIaBHBIX
MaKCUMyMOB TIpU MaJCHUU MOHOXPOMATHYECKOTO CBeTa Ha JU(PAKIIMOHHYIO
pPELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOILECCHI: OYKH, JIyMa,
nepuckorn, Qoroanmnapar, MHKPOCKOI, MPOEKIMOHHBIA armapaT, pOCBETICHUE
OIITHUKH, BOJIOKOHHASI ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHUSI CBETA.

HccnenoBanne npeaomieHus CBETa.

HaGnronenre moiaHOro BHyTPEHHEr0 OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoa CBETOBBIX IIyUYKOB YEPE3 INIOCKOINAPAIIIEIBHYIO IUIACTUHY U
IpU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojaenn MUKpPOCKOTIA, TEIECKONA.

Hab6monenne naTepdepeHInm CBeTa.

HaGmronenre mBETOB TOHKUX TIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoOHHON PEIIETKY.

HaGmronenne nudpakiioHHOTO CIIEKTpa.

Hab6monenne nucrnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IpumeHeHne moAIpoOnI0B I U3YUEHNS MEXaHUUYECKUX HAIIPSKCHUN.

Yuenuueckuit skcnepumenm, nadopamopnuie pabomast, NPAKMUKYM.

N3Mmepenne nmokasarenst NpesoMIICHUS CTEKJIA.



UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MpUMEpe
KUJKUX JTMH3).

N3mepenue HokycHOTo pacCTOSIHUSL PACCEUBAIOIIUX JIMH3.

[TonyueHnne n300pakeHUs B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3bIL.

[TonyueHnne n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoncTtpyupoBaHue Te1eCKOMUYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpGEPEHIIUN U MOJSIPU3aIUU CBETA.

N3yuenue nosspusaiuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU AUICKTPHUKA.

N3yuenne uaTEpdEpeHIINN JTa3ePHOTO U3ITYUCHHUS HA IBYX IIEIIX.

HaGmonenue nucnepcum.

HaGmonenue u uccnenoBanue JuGPakImOHHOTO CIIEKTpA.

N3mepenue 1irHbBI CBETOBON BOJTHBI.

[TonyueHue cnekTpa W3IY4EHUS CBETOAMOAA TPH TMOMOIIM JU(PaAKIIUOHHOMN
PELIETKHU.

Pa3znesn 6. OcHOBBI cienMAIBLHON TEOPUH OTHOCUTEIBHOCTH.

['paHuIEl TPUMEHUMOCTH KJIACCUYECKOW MexaHUKHU. [locTynaTel crnenuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoanus Jlopenma. Yciaoue
OPUYUHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BpPEMEHU U
COKpalIeHUe JJINHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKOW YACTHIIBI.

CBsi3b Macchl C SHEPrUeld U UMITYJILCOM PENSTUBUCTCKOM YaCTULIbL. DHEPTHUs
MIOKOSI.

TexHudyeckue YCTpPONCTBA M TEXHOJOTMYECKHE IMPOLECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHLI.

Y4eHnueckuit IKCIepUMEHT, JIa0OpaTOpHbIE PabOThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTHH PENSITUBUCTCKUX YacTull (o gororpadusim
TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM MOJIE).

Pazgen 7. KantoBas pusuka.

Tema 1. KopnyckynapHuo-601H0801 Oyaiusm.

PaBHOBecHOE TeruIOBOE u3NMydeHHE (M3TydeHHE a0CONIOTHO YEPHOTO Teja).
3akoH cMenlenus Buna. I'unore3a [lnanka o kBaHTax.

®oToHBI. DHEPTHUS U UMITYJbC (POTOHA.

®oroaddexr. Ompitet A. I'. CronmeroBa. 3akonbl ¢otodrddexra. YpaBHEHHE
OunmreitHa 1a poroaddexra. «Kpacnas rpannma» hotodrddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa HA a0COJIFOTHO MOTJIOMIAOIIYIO U
a0COJIIOTHO OTpaxaroiyto nosepxHoctb). OnbiTel I1. H. JIeOenena.



BosHoBeIe cBOMcTBa yactul. BomHel ne bpoinsa. lnuna BonHbl e bpounsa u
pa3Mepbl 00J1aCTH JIOKAIU3aLUMK JBKYIIEecs yacTuipl. KopmyckynsipHO-BOJHOBOM
nyanusM. {udpakums 31eKTpOHOB HAa KpUCTAILIAX.

Crneunduka usmepeHuil B mukpomupe. COOTHOLIEHUS HEONpeAeTIEHHOCTEN
I'eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MIPOLECCHI: CIEKTPOMETD,

¢dotornemeHT, (HOTONATUMK, TYHHEIBHBII MMKPOCKOI, CoJiHEYHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.
®oTto3(h(pexT Ha yCTaHOBKE C IUHKOBOW MIIACTHHOM.
HccnenoBanue 3akoHOB BHeUIHETo (hoTodddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHUKOB oT
OCBENIEHHOCTH.

CBeToauon.

Conneynas Gartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Uccnenoranue GpotopesucTopa.

N3mepenue nocrosiuuol [Inanka Ha ocHOBe nccnenoBanus ¢poTodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIIPSKEHHUS.

Tema 2. @u3zuxka amoma.

OneITEl 1O HCCHENOBaHUIO CTpoeHUs atoma. I[lmaHerapHas monenp aToma
Pezepdopna.

[Toctynatel bopa. U3nydenne u nornomieHue (GOTOHOB MPHU MEPEXOe aToMa ¢
OJIHOTO YPOBHS SHEPTUU Ha JPYroil.

Bunsl ciektpoB. CrieKTp YpOBHEW 3HEPTUH aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE HU3i1yueHue ceta. Jlazep.

TexHn4yecKkrne yCTpOUCTBAa U TEXHOJIOTMUECKUE MTPOLECCHI: CIEKTPaIbHBIN aHAIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbI KOMIIBIOTED.

JHemoncmpayuu.

Mogpens onbita Pesepdopaa.

HaGmoneHne MMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npAKMUKyM.

Hab6mroeHre TMHEHYaToro CreKTpa.

HccnenoBanne cnekTpa pa3pekKeHHOIO0 aTOMApHOrO0 BOAOPOJAa U H3MEpPEHHE
noctosiHHoM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMEeHmMAPHbLIX YACHUY,.



Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsn sapa. MaccoBoe 4ucio
anpa. M3oromsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai.
'amMma-u3siyuyenue.

3akOH paJUOAaKTUBHOIO pacnaga. PaJvOakTUBHBIE HW30TONBI B IPUPOJE.
CBolicTBa MOHU3UPYIOLIETO H3Ny4YeHUs. BiusHue paJIHMOaKTMBHOCTH Ha YKUBBIE
opranu3Msbl. EcrecTBeHHbl (hoH n3nydenus. Jlozumerpus.

DHeprust cBsI3U HYKJIOHOB B siipe. S nepHbie cuiibl. JledekT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 siaep. SAnepusie peaktopsl. [Ipobnemsl
YIPaBISIEMOI0 TEPMOSIJIEPHOTO CUHTE3a. JKOJIOTMUECKHE ACTIEKThI pa3BUTHUSA SIAEPHOM
SHEPrETUKHU.

MeToibl pErucTpaly U UCCIEAO0BAHMS AJIEMEHTAPHBIX YACTHII.

DOyHAAaMEHTAJIbHbIE  B3aUMOJICHCTBUS. bapuOHBI, ME30HBI U  JICITOHHI.
[IpencraBnenne o CtanaapTHOi Monenu. KBapk-riitooHHAst MOJENb aIpOHOB.

Ousuka 3a npeaenamu CranagapTHoW Mojenu. TémHas marepuss U TEMHas
SHEprus.

EnuncTBO pusnueckoit kKapTUHBI MUpA.

TexHuueckne ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JTO3UMETP, Kamepa
Bunbcona, siiepHblii peakTop, TEPMOSIIEPHBIN peakTop, aToMHass 6oM0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne TpeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomieHus: 6eTa-4acTull aTlOMHUHHEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUH U ACTPO(PU3UKH.

Otanbl pa3BUTUS acTpOHOMHH. IIpukiiamHOe U MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpuMEHUMOCTH 3aKOHOB (UBUKKA i1 OOBSCHEHUS MPHUPOIBI
KOCMHYECKHUX OOBEKTOB.

Meroasl  acTpoHOMHYECKUX ucciaegoBaHuidl. COBpEMEHHbIE ONTUYECKHUE
TEJIECKOTIBI, PAIUOTENIECKOIIBI, BHEATMOC(hEepHasi aCTPOHOMHUSI.

Bun 3Bégnoro Heba. Co3Be3ausi, sSpKU€ 3BE3NBI, IUIAHETHI, MX BHUIUMOE
JIBHKECHUE.

Conneynas cucrema.

Connne. Conmueunasi akTUBHOCTb. MIcTounuk aHepruu CoJiHIla U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBII Kjacc —
CBETUMOCTbY». 3BE31bl TJIABHOM MOCJIEA0BAaTEIbHOCTUH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY JIJISI 3BE3 TJIABHOM MOCIIEN0BATEIbHOCTH. BHYTpeHHEE CTpOEHUE 3BE3 .
CoBpeMeHHbIE TPEACTABIEHUS O MPOUCXOXKAEHMU U 3Bosrounu CoJsiHIa U 3BE3Z.
DTanel )KU3HU 3BE3].



Mnineunsiii Ilyte — nHama [anaktuka. [lonoxenme m nBuwxenue ConHoa B
IN'anaktuke. Tunel ranaktuk. Pangvoramaktuky v kBasapbl. UEpHbIE IBIPBI B sApax
rajgakTHK.

Bcenennasi. Pacmupenue Bceenennoil. 3akon Xa0O0na. Pazberanue rajaakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3BE31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH VISl ONpeieNIeHus] TOJ0KEeHHsI HeOeCHBIX O0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE cO3Be3us1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

HaGmonenust B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOILJICHUM.

Du3HYeCKU NPAKTHKYM.

CniocoObl u3mMepenust (U3NUYECKUX BEJIMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTEJNIbHBIE TMOTPEIIHOCTH HU3MEPEHHH (PU3NYECKUX BEIMYHUH.
OueHka rpaHul] NOrPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, HCCIIEJOBAHUHN 3aBUCUMOCTEHN (PU3NYEeCKuX
BEJIMYMH, IPOBEpKa TMPEIOKEHHBIX TUMOTe3 (BbIOOp M3 paboT, OMHCAaHHBIX B
TEMATUYECKUX pazlienax «YUeHHYeCKU OHKCIIEPUMEHT, JabopaTopHbie pabOTHI,
MPAKTUKYM).

O6o00maromnee MOBTOPEHUE.

OO6o0mIeHne U cucTeMaTH3alusl COJAEpKaHus pa3lesioB Kypca «MexaHukay,
«MonexynspHas ¢u3NKa U TEPMOJAMHAMHUKA», «NEeKTpoauHamMukay, «Konebanus u
BOJIHBI», «OCHOBBI CIICIIMAIBHON TEOPUU OTHOCUTETBHOCTHY, «KBaHTOBasI (pusnka,
«DNEeMEeHThl aCTPOHOMUU U aCTPODU3UKI.

Ponb ¢hpu3uku 1 acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTUIECKOM, COITMATBLHOM
U 3THYECKOU chepax neaTeTbHOCTH YeJI0BEeKa, POJib U MECTO (DH3UKHU U aCTPOHOMUU B
COBPEMEHHOM Hay4YHOU KapTUHE MHpa, 3Ha4YCHUE ONMCAaTENIbHOM,
CUCTEMATU3UPYIONICH, O0OBICHUTEIHLHON M MPOTHOCTHUECKOW (YHKIUH (pr3ndeckoi
TEOpHUH, POIb GU3NIECKON TEOpur B (DOPMHUPOBAHUU MPEACTABICHUA O (HU3HUUECKON
KapTUHE MHUpPA, MECTO (U3MUECKOW KapTUHBI MUpa B OOIIEM PSATYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢usuku yrayoaéHHOTO ypoBHS B 11 Kacce ocymiecTBIsIeTCs ¢
YYETOM COAEPXKATEIBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHd MAaTE€MaTHKHU,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnvie noHaAmMuUA, C6A3ZAHHbBIE C UYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SIBICHUE, HAYYHBIN (pakT, runoresa, Guznyeckas BeJIMUYUHA, 3aKOH, TEOPHS,



HaOJIOICHUE, AKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, M3MEPEHHE, MOTPEIIHOCTU
U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, I POBas 1abopaTopusi.

Mamemamuka: peluieHHWE CUCTEMbl ypaBHEHU. TpUTOHOMETpHUYECKHE
(YHKUMU: CHUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJECTBO. BEKTOpbl M MX MNPOEKIHH HAa OCHU KOOPAHMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanble 3neMeHTapHbIX (QyHkIMi. Ilpu3Haku 1OHOOMS TPEYTrOJIBLHUKOB,
onpeesieHne MIoNaau IIOoCKUuX GUryp u oobEmMa Ted.

buonozusa: »>nextpuyeckue SBICHHS B OKMBOW MNpUpOJE, KoyieOaTelbHbIE
JIBUKEHUS B OKUBOM MPUPOJE, DKOJOTMUECKHE PHUCKH TMpPU IPOU3BOJICTBE
AJNEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpYXarouled  cpefsl,
yJIbTPa3BYKOBas AMArHOCTUKA B MEIULIMHE, ONTUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTANIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIIMYECKON peIIETKU, CIIEKTPATbHBIA aHau3.

TI'eozpaghus: marauTHbIEe TIOMIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX Py, (HOTOChEMKA
3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusa: TpUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb SIKOOM, TeHepaTop MEepPEMEHHOTO TOKa, HMHIYKIHUOHHAs Tedb,
JUHUU DJIEKTpONEpeiay, JJIEKTPOABUTATENb, pajap, PaauONpUEMHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-neub, ynbTpa3BykoBas JMAarHOCTMKAa B TEXHUKE,
INPOEKIIMOHHBII ammnapar, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBBIC
NpUEMHUKH, SZIEpHAsl YHEPreTUKA U SKOJIOTMUECKUE aCIIEKThI €€ pa3BUTHSL.



IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npenmera «OU3uKa» JOKHBI
OTpakaTb T'OTOBHOCTh W  CIOCOOHOCTh OOYYaroOUIUXCSi  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKJEHUN,  COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO 00IIECTBA, pACIIUPEHUE )KU3HEHHOTO OTBbITA
U OIbITa JACATEIBHOCTH B TMPOLECCE pealn3ali OCHOBHBIX HaINpaBJICHUM
BOCIUTATEIbHOU AESATEIBHOCTH, B TOM YHCJIE B YACTH:
rPa’KAAHCKOT0 BOCITUTAHUS:
c(hOpPMUPOBAHHOCTh TPAXAAHCKOW TMO3UIHUKU OOYYaIOMEerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

MPUHSITHE TPaJULIMOHHBIX 001IeueTOBEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTH BECTU COBMECTHYIO JICSITEIbBHOCTh B MHTEPECAX IPaKJaHCKOIr0 00I11eCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONM OpraHu3alluig;

YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJIOHTEPCKOM AEATETbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;
LEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUNCKHUX
y4€HBIX B 00J1aCTH U3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0O ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOUIEHHE K MHUDPY, BKIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE.

TPYAOBOI'0 BOCIIUTAHUA:

MHTEpEC K pa3UuyHbIM cdepaM npodhecCHOHAIBHOW AEeSTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOP OyAyliiei
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;



TOTOBHOCTBH U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00acTu GU3HKU
Ha IPOTSKEHUU BCEH KU3HU.

IKOJIO0rH4eCKOro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh KOJOTMYECKOM KYJIBTYPhl, OCO3HaHHE TJI00ATLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIECHUE JEUCTBUM B OKPYIKAIOIIEN CPELE HA OCHOBE 3HAHUSA
LeJIeW YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUEe OMbITa JEATEIbHOCTH HKOJOTMYECKON HANpaBI€HHOCTH HAa OCHOBE
UMEIOILIMXCS 3HaHUU 10 (PUBHKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UUECKON HAYKU;

OCO3HAHHME IIEHHOCTU HAaY4YHOW JEATEeIbHOCTH, TOTOBHOCTH B MPOLECCE H3YUYECHHS
GU3MKU  OCYHIECTBISATH MPOEKTHYIHD M HUCCJENOBATEIbCKYI0  JICSITEIbHOCTh
WHIUBUYyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (hOPMYJIHUPOBATh U AKTyaTM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPEAEIATD LEJH ACATCIIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUU UX JOCTUKCHHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHBAeMbIX (HU3UICCKHUX
SIBIICHUSX,

pa3pabarbiBaTh IIaH pEIICHUS NpoOJIeMbl C YYETOM aHaln3a HMMEOIIHXCS
MaTepUaIbHBIX U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ICSTEIHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB 1IEIIAM,
OLICHUBATh PUCKU TMOCIECACTBUH JICATEIBHOCTH;

KOOPJAWMHUPOBATh M BBHINOJHATH PadOTy B YCIOBHSX PEAIBHOTO, BHPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIIIJICHHUE IPU PEIICHUN KU3HEHHBIX IMPOOJIEM.

ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.

BJIaJICTh HAYYHOUM TEPMHUHOJOTHEHN, KIIFOYEBBIMU MOHATUAMHU U METOJIaMU (U3UUECKON
HayKH;

BJIaJICTh HaBBIKAMHU YYE€OHO-HCCIICIOBATEIBCKON M TPOEKTHOW JEATCIHbHOCTH B
obrmactTh (PU3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOHMCKY
METOJIOB peIieHus] 3adad (U3NUECKOTO COJCpKAHMS, MPUMEHEHHIO Pa3IUYHbBIX
METOJIOB ITO3HAHMS;



BJIAJICTh BUJIAMHU JCSITCIILHOCTH T10 MOJTYyYESHHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMIHBIX YICOHBIX CUTYAIUSIX, B TOM YUCJIC TIPH
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIISITh TPUYMHHO-CIICJCTBEHHBIC CBS3M W aKTYaJU3MPOBAThH 3a/1ady, BBHIIBUTATH
TUMOTe3y ©€ pelIeHHus, HaXOAUTh apTyMEHThl Ui JOKa3aTedbCTBA CBOMX
YTBEPKJECHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHUS;

aHAM3UPOBATH ITOJIYYCHHBIC B XOJE PEIICHHS 3aJa4yd PE3yJIbTaThl, KPUTHUYCCKU
OIICHMBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATHh N3MEHEHUE B HOBBIX yCIOBHUSX;
CTaBUTH M (POPMYIUPOBATH COOCTBEHHBIC 3a/1aUul B 00pa30BaTEIIbHON JCATCIBHOCTH,
B TOM YHMCJIC TIPU U3YYCHUN (DU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHUBATh PUOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCHUTH 3HAHUS 110 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATCIIBHOCTH;
yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTHHAIBHBIC TIOJIXO0JIBI ¥ PCIlCHHUS,

CTaBUTh POOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMM IOJY4eHUs WHPOpMAIMK (PU3NYECKOTO COJCPKAHHUS W3
UCTOYHUKOB pA3HBIX THIIOB, CAaMOCTOSITEIIBHO OCYIIECTBIISATH ITOMCK, aHaJM3,
CUCTEMATH3alMI0 W UWHTEpIpeTanuio HHGOPMAIMK pPA3IUYHBIX BHIOB U (HopM
Ipe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3aIllMOHHBIX 3a/lad C
coOmoiecHueM TpPeOOBAaHUN OSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM UH(GOPMAIIMOHHOU
0€30IMacHOCTH;

co37aBaTh TEKCTHl (DU3UYECKOTO COJAEPNKAHUS B PAINMMUHBIX (QopMarax Cc yd&€Tom
Ha3HaueHUs MHPOPMAIMKM U IENEBON ayAUTOPUH, BHIOMpAs ONTUMAIBbHYIO (HOpMY
MIPEICTABICHUS U BU3yaJIU3aIlIH.

KomMMmyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKU M BO BHE-YPOUHOU IEATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKY KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHI;
pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C MCTIOIB30BAHHEM SI3BIKOBBIX
CPEIICTB;

MOHUMATh ¥ UCTIOIB30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUYAIbHON PabOTHI;
BBIOMPATh TEMATUKY W METOJbI COBMECTHBIX JICUCTBHI C yU4ETOM OOIIUX HHTEPECOB U
BO3MOXHOCTEH Ka)KJIOTO WICHA KOJUICKTUBA,



IIPUHUMATh L€ COBMECTHOM IEATEIBHOCTH, OPraHW30BBIBATH U KOOPIHHHUPOBATH
JNEUCTBUS MO €€ JNOCTHKECHMIO: COCTABJIATH IUIAH ACHUCTBHW, PACHPENEIATH POJU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJATh PE3YJIbTATHl COBMECTHOM pabOTHI;
OLICHMBAaTh KAa4yeCTBO CBOEro BKJIaJa M KaXJOTO YYaCTHHMKAa KOMaHIbl B OOLIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

MpeJIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TTO3UIIMM HOBU3HbBI, OPUTUHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETHMUECKOE TOBEAECHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryjsiTUBHBbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEIILHO OCYILECTBIIATh MO3HABATEIbHYIO €SI TEIHOCTh B 00JACTH (PU3UKHU U
aACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHbIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IIJIAH PEIICHUSI PAaCYETHBIX U KAUECTBEHHBIX 3a]1a4, TUIaH
BBIMIOJTHEHUSI TTPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PeCypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUMH;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelICHuE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO SPYIUIMU B obOnactu (pusukw,
MOCTOSIHHO MOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISM;

BJIA/ICTh HABBIKAMH TI03HABATEIBHOW pepIECKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;
MCITIOJIb30BaTh MPUEMBI pedIeKCUH I OIICHKHA CUTYaIlNH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH,
MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH,
MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH.

B nponiecce AocTHKEHUS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI POTPAMMBI 110 (PU3UKE
IUIs YpOBHSI CpeHero o0mero oOpa3oBaHMs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIararomii cOopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh TIOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHME, BHJIETh HAIPABICHUSA Pa3BUTHS COOCTBEHHOW >MOIIMOHAIBHOU CQephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAaHUsA,  BKIIOYAIOIIETO  CAaMOKOHTPOJb, yMEHHE  TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJEHUE, CIIOCOOHOCTh  aJamnTUpOBaTbcid K
HYMOILIMOHATEHBIM U3MEHEHHUSM U MPOSBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMJICHHE K TOCTIKEHUIO IIETTH U YCIIEXY,
ONITUMU3M, UHUIIMATUBHOCTH, YMEHHE JACHCTBOBATh, HCXOIS1 N3 CBOUX BO3MOYKHOCTEH;
AIMMATHH, BKIFOYAIOIIEH CIOCOOHOCTh MOHMMATh YMOIIMOHAIBHOE COCTOSIHUE IPYTHX,
YYUTBIBATh €T0 TPU OCYIIECTBICHUU OOIIEHUS, CIHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKNBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOUYAIONINX CHOCOOHOCTh BBICTpAWBATh OTHOIICHHUS C
APYTUMU JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peniaTh KOHMOIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy obyuenus B 10 knacce npenMeTHbIC pe3yabTaThl HA YIIIYOJIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM |

NOHUMATh POJIb (PU3MKKH B SKOHOMHUYECKOH, TEXHOJOTUYECKOM, 3KOJIOTUYECKOH,
COLIMAJILHOM M 3TUYECKOM cdepax NesTeIbHOCTH YEeJIOBEKa, pOoJib U MECTO (U3HUKHU B
COBPEMEHHOM Hay4YHOU KapTHHE Mupa, 3HAYEHUE OMMUCaTEIbHOM,
CHUCTEMATH3UPYIOIel, O0BICHUTEIIBHOM M MPOTHOCTHUECKON (yHKIHN (HU3NIECKOM
TEOPUU — MEXAHUKU, MOJIEKYJISIPHON (DU3UKH M TEPMOJIUHAMUKH, POJIb (HU3HUUECKON
TEOpuHU B (DOPMUPOBAHHH MPECTABICHUN 0 PUINUECKON KapTHHE MUPA;

pa3nuyaTth YCIOBUS TNPUMEHHUMOCTH MoJeNeld (PU3NYECKUX Tel U IMPOIIECCOB
(s1BIEHMIT ): MHEPIMATIbHASI CUCTEMA OTCUETA, AOCOTIOTHO TBEPIOE TEI0, MaTepUabHas
TOYKA, PABHOYCKOPEHHOE [BWKEHHE, CBOOOIHOE TaJeHHe, aOCOJIOTHO YIpyras
nedopmarirsi, aOCOIOTHO YIIPYroe U aOCOMOTHO HEYNPYTroe CTOIKHOBEHUS, MOJICIN
rasa, JKUJIKOCTH M TBEPAOTro (KpUCTAIUIMYECKOT0) Tella, UJICAJIbHBIA a3, TOYEUHbIN
3apsizl, OAHOPOJHOE IEKTPUUYECKOE TOJIE;

paznuyarh ycioBus (TpaHUIBI, 00JIaCTH) NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB,
MOHUMATh BCEOOIMI xapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH
HCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSCHATH MEXAaHMYECKHE MPOLECCHl W SABJICHUS, HCIOIb3Ys
OCHOBHBIE TMOJIOKEHUSI U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOIO
JNBUKEHUS, POPMYJIbl KUHEMATUKU PaBHOYCKOPEHHOTO JIBUXEHUS, MPeoOpa3oBaHUs
lanmunes 1ng  CKOpOCTM W NEpEMENIeHHUs, 3akoHbl HpOTOHA, mnpuHUUN
OTHOCUTENIBHOCTH ['anmuiesi, 3aKOH BCEMHUPHOIO TATOTEHHMS, 3aKOHBI COXPAHEHHS
UMITyJIbCAa M MEXAaHUYECKOM »SHEpPruu, CBsI3b pabOThl CWIbl C HW3MEHEHHEM



MEXaHUYECKOM DSHEpPruM, YCJIOBUS paBHOBECUs TBEPJAOro Teia), HpPH 3TOM
HCIIOIb30BaTh ~MAaTEMAaTUUYECKOE  BBIPAXKEHHWE 3aKOHOB, YKa3bIBaTb  YCIIOBHS
MIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: peoOpa3zoBanuii ['anuies, BTOPOTo U TPEThEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHMsI UMITYJIbCA U MEXaHUYECKOW DHEPTUH, 3aKOHA
BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHSITH TEIJIOBBIE MPOLIECCHl U SBJICHUS, UCIIONb3YsI OCHOBHBIC
nosnioxkenuss MKT u 3akoHbl MOJEKyIsIpHOW (U3UKM M TEPMOAMHAMHUKUA (CBSI3b
NABJICHUsS WJCAJIBHOTO Tras3a CcO CpEeAHEd KUHETUYECKOW DJHEPrHed TEII0OBOTO
JIBUKEHHS U KOHIIEHTPALMEN €r0 MOJIEKYII, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN
KMHETUYECKOM DHEpPrued TEIJIOBOrO JIBUXKEHHUSI €ro YacTUll, CBS3b JaBJICHUS
UJCATbHOTO ra3a ¢ KOHIIEHTPAIlMENH MOJIEKYJ M €ro TEeMIEpaTypoil, ypaBHEHHE
MenneneeBa—Knaneipona, NHeEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
SHEPIMM B TEIUIOBBIX TIpolleccax), MPU OSTOM HCMOJIb30BaTh MAaTEMaTUYECKOE
BBIPAYKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUSI MIPUMEHUMOCTH ypaBHEHUs MeHieneeBa—
KnanenpoHna;

aQHAJIM3UPOBATh M OOBSCHATH DJICKTPUYECKHUE SIBJICHUS, WCIOJIb3Ysd OCHOBHBIC
MOJIOKEHHUS Y 3aKOHBI 3JIEKTPOJNHAMUKH (3aKOH COXPAHEHUS SJIEKTPUYECKOIO 3apsia,
3akoH KynoHa, mNOTEHUHMANBbHOCTh  DJIEKTPOCTATHYECKOrO  MOJIA,  MHPHUHIUI
CYHEPIIO3ULIMH DJIEKTPUUYECKUX I0JIEU, IIPU 3TOM YKa3blBasl YCJIOBHS IIPUMEHUMOCTH
3akoHa KyrnoHa, a TakKe NMpPaKTUYECKH Ba)KHbIE COOTHOIICHUs: 3aKOHbI Oma s
ydacTKa LEend WU Ui 3aMKHYTOW OJJIEKTPUYECKOW Lenu, 3akoH Jlxoynsa—JleHua,
npasmia Kupxroda, 3akonst dapajes 11s 37€KTPOIU3a);

ONMKCHIBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIIONb3Ys BETUYNHBI: IIEpEMEIECHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIa, MOMEHT CUJIbI, JABJICHUE,
NOTEHIIUAbHAS DHEPTUs, KUHETUYECKas HHEPrus, MEXaHWdyeckas sHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBLHOE YCKOPEHME, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHUia
TPEHMsI, MOIIIHOCTh, SHEPTUS B3aUMOICHCTBHS Tena ¢ 3eMiIEi BOIM3U €€ TOBEPXHOCTH,
DHEPrus ynpyrou nedopmanuu NPYKUHBL, KOJIHMYECTBO TEIUIOTHI, aOCOITIOTHAS
TEeMIIepaTypa Tena, paboTa B TEPMOJIMWHAMHKE, BHYTPEHHSS JHEPIHs HICATBHOTO
OJIHOATOMHOTO Ta3a, paboTa WACaNTbHOTO Ta3a, OTHOCUTENbHAS BIAXHOCTh BO3/YyXa,
KIIJI wmmeanbHOro TEIUIOBOIO JBUTATENS; SJICKTPHUYECKOE IOJIE, HampsiKEHHOCTh
AJEKTPUYECKOTO OIS, HANPSKEHHOCTH IOJI TOYEYHOIrO 3apsia WU 3apsiKEHHOrO
mapa B BAKYyM€ M B AUAJIEKTPUKE, TOTEHIIMAT 3JIEKTPOCTATUUECKOTO TOJIsI, Pa3HOCTh
MOTEHIIMAIOB, JJICKTPOABIKYIIAs CUJIa, CWJIAa TOKA, HAIMpPSIKEHUE, MOIIHOCTh TOKAa,
AJIEKTpUYECKAasT EMKOCTh IUIOCKOTO KOHAEHCATOpPA, CONMPOTHBIEHHUE Y4YacTKa LIENU C
MOCJICIOBATENIHBIM WU MAPAJUICIBHBIM ~ COEAUHEHUEM  PE3UCTOPOB, SHEPIus
AJEKTPUYECKOTO IO KOHAEHCATOPA,

OOBSICHSITh OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SIBIICHUM: MEXaHUYECKOE
JNBH)KEHUE, TEIUIOBOE JIBM)KCHME YacCTHI] BELIECTBA, TEILUIOBOE PAaBHOBECHE,



OpoyHOBCKoOe ABMxkeHue, AudPy3ust, uicnapeHue, KUMIEHUEe U KOHSHCAIHS, TUIaBICHUE
U KpUCTa/UIM3allvs, HAMpaBIEHHOCTb TEIUIONEpenaun, dIEKTpuzanus Tell,
AKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTHU 3aPsIAKEHHOT'O MPOBOIHUKA;

MIPOBOJIUTH UCCJIEAOBAaHUE 3aBUCUMOCTH OJIHOM (PU3UUYECKON BEIMYMHBI OT APYTOi C
WCIIOJIb30BAaHUEM TPSMBIX M3MEPEHHM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoBaTh pe3ysbTaThl MOJIYUYEHHONW 3aBUCUMOCTU (DU3UUYECKUX BEIWYUH B BUJIC
rpaduKoB ¢ Y4ETOM aOCOTIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, JeIaTh BBIBOJABI 1O
pe3ysbTaTaM HCCIIEIOBAaHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPECHUS (U3UUECKUX BEIMYMH, MPU ITOM BBIOHUPATH
ONTUMAJIbHBIA METOJT HM3MEpPEHUsI, OIICHUBATh AOCOJIIOTHBIE W OTHOCUTEJbHBIC
MOTPEUTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTh OMBITHI MO TPOBEPKE NPEAJIOKEHHONW THUIOTE3bl: TUJIAHUPOBATH
OKCIEPUMEHT, COOHpATh  DKCIEPUMEHTAIBHYIO  YCTAHOBKY, aHaJIM3UpPOBATH
MOJIYYEHHBIE PE3YJIbTaThI U JICJIaTh BBIBOJ O CTATyCe MPEJIOKEHHON TUIIOTE3bI;
coOro1aTh MpaBuiIa 0€30MacHOro TpyAa IMpH MPOBEIECHUU MCCIIEIOBAHUM B pamMKax
y4eOHOT'0 SKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIeI0BATEIbCKON M MPOEKTHOM
NEATeIbHOCTH C HCMOJIb30BAHUEM HU3MEPUTENBHBIX YCTPONCTB M J1aDOpaTOPHOTO
000py10BaHMS;

pemiath pacuy€THbIE 3aJladyd C SBHO 3aJaHHOW W HESBHO 3aJlaHHON (PU3MUYECKOM
MOJIENIbIO: Ha OCHOBaHUM aHalM3a YCIOBUS OOOCHOBBIBATH BHIOOp (pu3myeckoi
MOJIeNI, OTBevaroleid TpeOOBaHUAM 3a7auyd, MPUMEHATH (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJaThl (PU3MYECKUX TEOPUM TMpPU  HCIOIH30BAHUU
MaT€MAaTHYECKUX METOJIOB PEIICHMS 3aJad, NPOBOAUTH pAacU€Tbl Ha OCHOBAaHUU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATH PE3YJIbTAThl M KOPPEKTHUPOBATH METOJbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

penaTh KaueCTBEHHBIE 3a/1a4d, TPeOYOIe MPUMEHEHUS 3HAHUI U3 Pa3HBIX Pa3JIeoB
Kypca (U3MKH, a TaKKEe WHTETpallid 3HAHUW U3 JIPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOr0 IIMKJA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PACCYKIECHHI C OMOpoil Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKHE SIBICHHUS;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS OCHOBHBIX IIPUHIIMIIOB PA0OTHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTUYECKUX MPOLECCOB;
MPUBOJIUTh TPUMEPHI BKIIaJla POCCHUHCKAX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
U TEXHOJIOTHH;

aHANMM3UPOBATh W OICHWBATH TIOCIEJCTBUS OBITOBOM U TMPOU3BOJCTBEHHOMN
JESTETPHOCTH YEJIOBEKAa, CBA3aHHOW C (PU3WYECKUMH TPOIECCaMHU, C MO3UIUN
3KOJIOTUYECKOH 0€30IacHOCTH, MIPECTABIECHUN 0 palMOHATBHOM
MPUPOJIONOIBL30BAHNH, a TaKK€ Pa3yMHOM HCHOJIb30BAHUM JIOCTMXKEHUM HAYKU M
TEXHOJIOTUH JIJIs1 JadbHEUIIIEro pa3BUTHS YEJIOBEUECKOro 00I1eCTBa;



MPUMEHSTH pa3IuyHble CcIOCOObI paboThI ¢ HH(pOpMaLUed PU3NIECKOTO COAECpKAHUS
C HCHOJb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH, MpU ITOM
UCIIOJIb30BaTh  COBPEMEHHbIE HMH(MOPMAIIMOHHBIE TEXHOJOIMM Il  TIOMCKa,
nepepaboTKU M NPEeabABICHHUS Y4eOHOM M HAyYHO-TOMYJSIpHOW HHGPOpPMALIMH,
CTPYKTYPUPOBaHUA W HHTEpHpeTaluyd HHPOpMALWU, MOJYYEHHOH W3 pazIuyHbIX
MCTOYHUKOB, KpUTUYECKU AHAJIM3UPOBATH MOJydaeMyto HH(GOPMAIIUIO U OLICHUBATh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOLIUXCS 3HAHWM, TaK M HAa OCHOBE AaHAIU3a
MCTOYHUKA UH(POPMALINH;

OpPOSIBIIATh OPraHU3allMOHHBIE M TO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIbHOTO
NpUOOPETeHHUsT HOBBIX 3HAHUW B TMPOLIECCE BBIMOJIHEHUS NPOEKTHBIX M Y4eOHO-
UCCIIEI0BATENbCKUX PaldoT;

paboTraTh B IpylIle ¢ UCHOJHEHUEM pPa3IWYHBbIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TIpynmbl, palMOHAIBLHO pacHpelessaTh JeATeIbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJICKBaTHO OLIEHUBATH BKJIa/l KaXKI0T0 U3 YYaCTHUKOB I'PYIIIHI B pELICHUE
paccMaTtpuBaeMoi IpoOJIeMBl;

OpOSIBIIATH MOTHBALMIO K OyAymeld npoPecCHOHANBHON NIEeITeNbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.

K xoniy obyuenusi B 11 knacce npeIMeTHbIE Pe3yJabTaThl HA YTIIYOJIEHHOM YpOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh POJb (U3UKK B OSKOHOMUYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW U
ATUYECKOU cdepax NeaTeNbHOCTH YeloBeKa, pojib U MECTO (M3UKU B COBPEMEHHOMN
HAay4YHOU KapTHHE MUpPA, POJIb aCTPOHOMHH B IPAKTUUECKOMN NEATEIbHOCTH YEJIOBEKA
U JlaJbHEWIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHHE OMNHUCATEIbHOM,
CHUCTEMATH3UPYIONIEH, O0BICHUTEIFHON W MPOTHOCTHYECKON (PYHKIMK (HU3NIECKOM
TEOPUH — DIIEKTPOJUHAMUKH, CIEIUATBHON TEOPUU OTHOCHUTEIIBHOCTH, KBAaHTOBOWU
bu3ukH, poib GU3NYecKor Teopur B HGOPMUPOBAHUM MPEICTABICHUN O (PU3HIECKOM
KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE;

pa3nuyaTh YCIOBUS TNPUMEHHUMOCTH MoOJeNeld (PU3NYECKHX Tel U IMPOIIECCOB
(sBNEHUIA): OJHOPOAHOE DBJIEKTPUYECKOE H OJHOPOAHOE MATrHUTHOE IIOJIS,
rapMOHUYECKHE KOJeOaHMs, MAaTeMAaTUYECKUN MAasTHUK, HACATbHBIN MPYKUHHBIA
MasTHUK, TApPMOHUYECKHE BOJIHBI, HATbHBIN KOIeOaTeTbHBIN KOHTYp, TOHKAS JINH3A,
MOJIEJIEW aTOMa, aTOMHOTIO $/Ipa U KBAHTOBOM MOJIEJIA CBETA;

paznu4arh ycioBus (TpaHUIBI, 00JIACTH) NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB,
MOHUMATh BCEOONNI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHUYCHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBATH U OOBSICHATH JIEKTPOMATHUTHBIC MPOIECCHI U SBJICHUS, UCIIONb3YS
OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI JJIEKTPOAMHAMUKU U CHEUUAJIBbHOW TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXPaHEHHS 3JEKTPUYECKOTo 3apsija, cuiia Amiepa, cuiia



JlopeHua, 3aKOH BJEKTPOMAarHUTHOM WHAyKIuHW, mpasuino Jlenna, cBsazp IJC
CAaMOMHJYKIIMK B 3JEMEHTE SJEKTPUUECKON IEMHU CO CKOPOCTHbIO U3MEHEHHUS CHIIbI
TOKa, MOCTYJIAThI CTICIUATBHON TEOPUU OTHOCUTEILHOCTU DUHINTEHHA);
aHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCTIONB3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHE ODWHIITeWHa aiis pororddekra, mepBbiii U BTOPO
noctysatsl bopa, mpuHIUI COOTHOIIEHUs HeotpeaeneHHocTel ['eitzendepra, 3aKOHBI
COXpaHEHHMsI 3apsJ0BOTO U MAaCCOBOTO UMCEI M SHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

OMUCHIBATH (PU3UUECKUE TTPOIIECCHI U SBJICHUS, UCTIOJIb3YsI BEIUUNHBI: HATPSIAKEHHOCTD
ANEKTPUYECKOTO  TOJIs, TMOTEHIHMA  JJICKTPOCTATHYECKOrOo  TOJIS, Pa3HOCTh
MOTEHITMATIOB, SJIEKTPOJBIDKYIAS CUJIa, UHAYKIUS MArHUTHOTO TIOJIS, MarHUTHBIN
MOTOK, cwia Amriepa, WHIYKTUBHOCTB, JJICKTPOJABHXKYINAS CHUJIa CAaMOWHIYKIIHH,
SHEPIusl MAarHUTHOTO TOJISl MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIBC, MOJTHAS
SHEPTHs, DHEPTUS MIOKOSI CBOOOTHOM YaCTHIIBI, SHEPTHUS U UMITYJIBC (POTOHA, MACCOBOE
YUCJIO U 3apsijl spa, SHEPTHUs CBS3H S/Pa;

OOBSICHATh OCOOCHHOCTH TMPOTEKaHUs (U3NUECKUX SBICHUN: DJICKTPOMArHUTHAS
WHYKIIUSI, CAMOUHIYKIIUS, pe30HAHC, HHTEpPEPEHIINs BOIH, TU(PPaKIIUs, TUCTICPCHUs,
MOJIHOE BHYTPEHHEE OTpakeHue, hoTtodnekrpudeckuii 3pdekt (hororddexr), annda-
u Oera-pacmanbl sjaep, TraMMa-U3JIydeHUE saep, (QU3NYECKUe MPUHIIUIIBI
CHEKTPAIBHOIO aHaliu3a U paboThI Jla3epa;

ONPENENATh HANPABICHUE MHIYKIIMM MAarHUTHOTO MOJISl MPOBOAHUKA C TOKOM, CHJIBI
Awmrnepa u cuiibl JIopeHa;

CTPOUTh H300paKEHHE, CO3/1aBaEMOE IUIOCKUM 3€pKaJioM, TOHKOW JIMH30U, U
PacCUUTBIBATh €r0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIOJIAralIINE ACTPOHOMUYECKUE TOHITHUS, TEOPUU U 3aKOHBI IS
aHanu3a M OOBSICHEHHS (U3MUYECKHX TPOIECCOB, MPOUCXOASIIMMX B 3BE3AAX, B
3BE3HBIX CHUCTEMAaX, B MEXKraJaKTUYECKON cpene; IBUIKEHUS HEOECHBIX Tell,
ABOJIIOIUM 3BE3]1 U BeeeHHOM;

MPOBOJUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (DPU3UYECKUX BEIUYUH C HCIIOIH30BAHHUEM
OPSMBIX HM3MEPEHHH, TpPH HATOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
PE3yNbTATHl MOTYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAEC T'PAPUKOB C
y4€TOM aOCONIOTHBIX MOTPENTHOCTEH M3MEPEHHM, NejaTh BBIBOJBI MO pe3yJbTaTaM
UCCIIEIOBAHNUS;

MPOBOJUTh KOCBEHHBIE HW3MEPCHHS (DU3UYECKUX BEIUYHMH, TPH ATOM BHIOWpATH
ONTUMAJbHBIA METOJI HM3MEpPEHHUs, OIICHUBATH aAOCOJIIOTHBIE W OTHOCUTEIbHBIE
MOTPEIIHOCTHU MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMNBITBI 1O TMPOBEPKE MPEJIOKEHHOW THUMOTE3bl: IUJIAHUPOBATH
AKCHEPUMEHT, COOHMpATh  SKCIEPUMEHTAIbHYIO  YCTAHOBKY, AaHaJIU3UPOBATH
MOJIyYEHHBIE PE3YIbTAThI U J€JIaTh BBIBOJ O CTATyCE MPEJIOKEHHON TUIIOTE3bL;



OIMMCHIBATH METOBI MOJIYUCHHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHHA;

coOr0aTh mpaBuiIa 0€30MacHOro TpyAa IpH MPOBEJECHUU UCCIIEA0BAHUM B pamMKax
y4eOHOr0 3KCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOM
JESATENbHOCTH C HUCIHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB MU J1AOOPATOPHOTO
000py10BaHMUS;

pemaTth pacuy€THBIC 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJaHHON (U3UYECKOU
MOJIENIbIO: Ha OCHOBAaHMU aHalu3a YCJIOBHUS BBIOMpATh (U3UUYECKHUE MOJENH,
OTBEUAOIIHNE TPEOOBAHUAM 3a7a9M, IPUMEHSATH (POPMYITbI, 3aKOHBI, 3AKOHOMEPHOCTH
U TIOCTYNaThl (PU3UYCCKUX TCOPUH MPH HMCIOJb30BAaHUM MATEMaTUYECKUX METOJI0B
pelieHus 3ajad, MPOBOJUTh pPAcUYCThl HAa OCHOBAaHWW WMCIOIIMXCS JIaHHBIX,
aHAM3UPOBATh PE3YJNbTaThl M KOPPEKTUPOBATh METOJBI PEHICHUS C YYETOM
TIOJTYYCHHBIX PE3YJIbTaTOB,;

pelaTh KaueCTBEHHBIC 33729, TpeOyIoIre MPUMEHEHUS 3HAHUI U3 pa3HBIX pa3/ieioB
Kypca (U3MKH, a TaKXKe WHTETpAllUMd 3HAHWUH U3 JIPYTUX TPEIMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIAa: BBICTPAWBATh JIOTUYECKYIO IEMOYKY PACCYKICHHH C Omopoil Ha
N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NYECKUE SIBIICHUS,

UCII0JIb30BaTh TCOPETUUCCKUEC 3HAHUS JIJIS1 OOBSICHEHUS OCHOBHBIX IPUHITAIIOB pa0OTHI
U3MEPUTEITBHBIX TPHOOPOB, TEXHHYESCKUX YCTPONUCTB U TEXHOJIOTHYCCKUX TPOIECCOB;
NPUBOJIUTH TPUMEPHl BKIAJAa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 00BICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

aHANMM3UPOBATh W OIEHUBATh TIOCIEJCTBUA OBITOBOM U TMPOU3BOJCTBEHHOMN
NESTEIbHOCTH 4YeJIOBEKa, CBA3AHHOW C (PU3WYECKUMM TMPOIECCAMU, C TO3HIIMMA
HKOJIOTUYECKOM 0e30macHOCTH, IpeICTaBlICHUN 0 parMoHaIbHOM
IPUPOJIOIIOIH30BAHUH, & TAK)KE PAa3yMHOM HCIOJIB30BAHUM TOCTIKCHUNW HAYKU U
TEXHOJIOTUH ISl TallbHEHIIIETO Pa3BUTHS YEIOBEUECKOro 00IIeCTBa;

IPUMEHATH Pa3InYHbIC CIIOCOOBI pabOThI ¢ HHpOpMaIeH PU3MIECKOTO CONePIKAHUS
C WCMOJh30BAaHWEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTUH, TpPU ITOM
UCIIOJIb30BaTh  COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH JIJIsi  TIOMCKA,
nepepadoTKu W TPEAbABICHUS YYeOHOHM M HAYyYHO-TIOMYJISIpHOW WHGOpPMAIIHH,
CTPYKTYPHPOBAaHUS W HMHTEPIpETAllMd HHPOpPMALUH, TMOJYYCHHOW M3 Pa3TUMUHBIX
MCTOYHUKOB, KpUTUYECKU aHATIM3UPOBATH MOTydaeMyto HHGOPMAIIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIONIMXCS 3HAHWN, TaK U HA OCHOBE aHAIM3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBIIATh OpPraHW3allMOHHBIE U TIO3HABATEIBHBIE YMEHHUS CaMOCTOSITEIEHOTO
MpPUOOPETeHHs] HOBBIX 3HAHWWA B TPOIECCE BBHITIOJHEHUS MPOCKTHBIX W y4eOHO-
HCCIIEI0OBATENBCKUX paloT;

paboTaTh B TPyNIle C UCTOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyNIbl, paIMOHATBLHO PACHPESITh EATeILHOCTh B HECTaHIAPTHBIX



CUTYallUsX, aJIeKBaTHO OLIEHUBATh BKJIaJ KaX/JI0I0 U3 YYaCTHUKOB IPYIIIbI B PEILICHUE
paccMaTpuBaeMoi poOJIEMBbI;

NpOSABIATH MOTUBALMIO K Oyaymied NpopecCHOHATbHON JESITeIbHOCTH IO
CHEHUATBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHue pa3iejioB M TeM NPOrPaMMbl KonTpoabnsie | [Ipakruueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsbl

Pazznea 1. HAYYHBIV METO/ ITIO3HAHWUS ITIPUPOIbI

11

HayuHsblil MeTO1 MO3HAHUS TPUPO B

Hroro no pazneny

Paszpen 2. MEXAHUKA

2.1 | Kunematuka 10
2.2 | Jlunamuka 10
2.3 | Cratuka TBEPOTO TENa 5
2.4 | 3akOHBI COXpaHEHUS B MEXaHUKE 10
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 | OCHOBBI MOJICKYJIIPHOKMHETHYECKON TEOPUHU 15

3.2 | TepmoaunHamuka. TeraoBbie MalIUHbBI 20 1
33 ArperaTHbie cocTOsIHUS BeniecTBa. MDa3oBbie 14

MIEPEXO0/IbI

Utoro no pazneny 49

Paznen 4. DJIEKTPOJANHAMUKA

4.1 | DnexTpuyeckoe nojie 24

4.2 | [loCTOSTHHBIH 2J1EKTPHUUECKUI TOK 16

4.3 | Toku B pa3IMYHbIX Cpeax 14 1




Hroro no pazgeny o4

Paszen 5. ®PUSHUECKHWIN MPAKTUKYM

5.1 | dusnueckuil MpaKTUKyM 16 16
Wroro mo pazueny 16

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrrpoasmsie | MpakTiseckie (uudpossbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI pecypest
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€ TI0JIe 14
1.2 DneKTpOMarHUTHAast HHYKIHS 13
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHust 10
2.2 DneKTpOMarHuTHBIE KOJICOaHMs 15
2.3 MexaHu4ecKre U AIEKTPOMArHUTHBIC BOJTHBI 10
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5
Hroro mo pazgeny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM qyanu3m 15
4.2 ®duszuka aroma 5
43 ®du3nka aTOMHOTO S/1pa ¥ SJIEMEHTapHBIX 5

YaCTHI]
Hroro no paszneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU




5.1

DneMeHTBl aCTPOHOMUHU M aCTPOPU3UKU

12

Hroro no pazgeny 12
Pa3znen 6. PUSMYECKUM MPAKTUKYM
6.1 Ou3nyeckuil NPakTUKyM 16 16
Wroro mo pazueny 16
Pa3znea 7. OBGOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHUE TIPETIMETHOTO
71 COJICP’KAHUS U OTIBITA JISATSIBHOCTH, 15
MPUOOPETEHHOTO MPHU U3YUCHUH Kypca
¢usuku 10 — 11 xiraccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | [IpakTnueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest

1 ®duznka — pyHIaMeHTaJIbHas HayKa O 1

MIPUPOJIE.
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1

rccaenoBaHusl GU3NYECKUX SBICHUI

DKCHEPUMEHT U TEOPHS B MPOIIECCE TTO3HAHUS
3 npupoiel. Habmoienre u SKCiepuMeHT B 1

¢busuke

Crioco6n1 u3MepeHus: GPU3NIEeCKUX BETUYNH
4 (ananoroBsie U U(]- POBBIC U3MEPHUTEIIHHBIC 1

pUOOPHI, KOMITBIOTEPHBIE JATYNKOBBIE CH-

CTEMBI).
5 [TorpemrHocTy n3MepeHuit GU3NIECKUX 1

BeJIMYWH (a0COTIOTHAS U OTHOCHUTEIIbHAS).

MonenupoBanue GU3NYECKUX SBICHUHN U

MPOLIECCOB (MaTepu- ajabHAasi TOUKA, a0COTIOTHO

TBEPIOE TENO, UacallbHAs KUAKOCTH,
6 WJeaNbHBIA ra3, TOYeUHbIN 3apsy). ['unoresa. 1

DuU3NYECKUI 3aKO0H, TPAHUILIBI €10
npuMmeHuMoctu. Gusnueckas treopus. Poib u
MecTo (pu3uKu B (GOPMUPOBAHUN COBPEMEHHOM




Hay4YHOW KapTHHBI MUDPaA, B IPAKTUYECKOMN
JeATEeIbHOCTH JIIOJIEH

Mexanunueckoe auxenue. Cucrema orcyera.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUSL.
[Ipsimast u oOpaTHAs 3a7a4l MEXaHUKA

Pannyc-BexkTop MaTepuasbHON TOYKH, €T0
MIPOEKIIMU Ha OCH CUCTEMBbI KOOPAHMHAT.
Tpaekropus. [lepemenienue, CKOpocTh
(cpenHsist CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHHE MATePUAIBHON TOUKH, UX
MIPOEKIIMU Ha OCH CUCTEMbI KOOPAMHAT.

PaBHOMEpPHOE IPAMONIMHENHOE IBHKEHUE.
3aBUCUMOCTb KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTEpUAIbHONU TOUKH OT
BPEMEHH U UX TpaduKu.

10

CroxeHue nepeMeneHlil U CI0KEeHUe
ckopoctei. Pemenue 3agau

11

HepaBnomepHoe nBmxeHue. MrooBeHHast
CKOpocCTh. Yckopenue. [Ipsamoinueitnoe
JBUKEHHE C IOCTOSTHHBIM YCKOPEHHUEM.
PaBHOYCKOpEHHOE MPSIMOJIMHEIHOE IBHKEHUE.

12

3aBHUCHUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTePUATIbHON TOUYKH OT
BpeMeHH U ux rpaduku. ['paduueckoe
OIHMCAaHKUE MIPSIMOJIMHEHHOTO JIBUKCHUS C
MTOCTOSIHHBIM YCKOPEHHUEM.

13

CBobosHOe nmasieHue. Y cKopeHue cBoOOTHOTO
najieHus1. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUs OT BPEMEHH U UX IpaduKu




14

JIBM>KeHUE Tea, OPOIIEHHOTO MO YTIIOM K
TOPU30HTY. 3aBUCHMOCTb KOOPJIMHAT,
CKOPOCTH M YCKOPEHHS MaTepuanbHON TOUKU
OT BPEMEHH U UX rpauKu.

15

KpuBosmHeliHoe nBuxenue. J[BUkeHue 1o
OKPY>KHOCTH. YTJIOBas U JIMHENWHAs! CKOPOCTb.
Ilepuon u yactora oOpaieHusl.
[enTpocTpemuTenbHOe (HOpMAIBHOE),
KacaTeslbHOE (TaHMeHIIMAJILHOE) U TI0JIHOE
YCKOPEHHE MATEPUAIBHOMN TOUKH.

16

O606mmenue o reme "Kunemaruka".
TexHnueckne ycTpoiuCcTBa U TEXHOJIOTUUECKHE
MIPOLIECCHI: CIIUIOMETP, IBUKEHNUE CHAPSIOB,
LIETTHBIE, IECTEPEHYATHIE U PEMEHHBIE
neperayu, CKOPOCTHBIE JTUQTHI.

17

[TepBriif 3akoH HptoToHa. UHEepLianbHbIe
cucteMbl oTcuéTa. [IpuHIIUIT OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA
(ompenenenue, MpUMeEpHI).

18

Macca tena. Cuna. [Ipusiun cynepno3uimu
cui. PaBHoaeicTByromas cuna. Bropoit 3akoH
HproToHa a1 MaTepuaibHOU TOUYKH.

19

BzaumoperictBue Ten. Tperuit 3akoH HeroToHa
JUIS MAaTEpUATIBHBIX TOYEK.

20

HpI/IHI_[I/IH CYIICPIIO3UIIUU CHUJI. Pemenue 3amau
Ha ITPUMCHCHHUEC 3aKOHOB Hrrotona

21

3aKkoH BCCMHUPHOI'O TATOTCHUS.
OKBUBaJCHTHOCTH FpaBHTaHHOHHOﬁ nu
HHCpTHOfI MacCChbl




22

Cuna TsxecTu. Y CKopeHue cBoOOHOTO
naJeHusl. 3aBUCUMOCTb YCKOPEHUS
CBO6OZIHOFO IIaACHUA OT BBICOTHI HAL
MMOBEPXHOCTHIO IUIAHETHI M OT reoTrpaduaecKon
LIAPOTHL.

23

I[BI/DKGHI/IC HeOECHBIX TeJI U UX HNCKYCCTBCHHBIX
CIyTHHUKOB. IlepBasg KocMu4ecKasi CKOPOCTb.
3akonsl Kemnnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec
TeJa, IBIKYIIErO- s C YCKOPEHHUEM.

25

Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.
Cyxoe Tpenue. Cumna TpeHUs CKOJIbKEHUS U
cwiia Tpenus nokosi. Kosagduuuent tpenus.
Cuina conpoTUBIIEHHUS IIPU ABUKEHUU TEJIA B
XKUJKOCTHU WM rase, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOIO JIBJKECHHSL.
TexHuyeckne yCTpoucTBa U TEXHOJIOTHYECKHUE
MIPOLIECCHI: MO/~ IIUITHUKH, IBIIKEHHE
HCKYCCTBEHHBIX CIIYTHUKOB.

26

Hasnenue. ['mapocrarndeckoe nasienue. Cuia
Apxumena.

27

AOCOIIOTHO TBEPAOC TECJIO. HOCTyrIaTeJ'IBHOG n
BpallaTCJIbHOC ABMKCHUEC TBEPAOTO TCJIA

28

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalleHHUS.
IIne4o cuibl

29

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecTH Tena. Y cnoBus
paBHOBECHS TBEPAOTO TeJa. Y CTOWYHBOE,
HEYCTOWYMBOE, 0€3pa3TUYHOE PAaBHOBECHE.




30

TexHuueckne ycTpouCcTBa U TEXHOJIOTUYECKHE
IIPOLIECCHI: KPOHIUTENH, CTPOUTENBHBIA KPaH,
pemiéryarsie KOHCTpYKIMU. Pemenue 3anaq no
teme "lunamuka. Cratuka"

31

O6o06menue o teme "Ilunamuka. CraTuka
TBEpIOTO Tena"

32

Nmnynec MaTepuaabHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LIeHTp Macc cucTeMbl
MaTepHalbHbIX TOYEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

33

NMnynbc cHIIbI M M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKEHHE

34

MoMeHT uMIyinbca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
UMITYJIbCa B IIEHTPATbHBIX MOJISIX

35

PaGora cuibl Ha MaIOM U HA KOHEYHOM
nepemenieHuu. ['paguueckoe npeacrapieHue
paboThl cuiibl. MOIITHOCTD CHIIBI

36

Kunernueckas sHeprusi MaTepHalibHOM TOUKH.
Teopema 00 N3MEHEHHH KHHETHYECKOM
SHEPrUu MaTepUATBbHON TOUKU

37

[ToreHumanbHble U HEMOTEHIIMATIbHBIE CUJIBI.
ITorenumansHas sHeprus. IlorenuuanbHas
SHEPrUs ynpyro a1epopMUPOBAHHOMN NPYKUHBI.
[ToTeHnmanpHas 3HEpPrus Tejaa B 0JHOPOJHOM
rpaBuTa- MUOHHOM ToJje. [loteHnmanbHas
SHEPrus Tella B TPaBUTALMOHHOM I10J1€




OJIHOPOJIHOTO I1apa (BHYTPH U BHE I1apa).
Bropas kocMuueckas CKOpOCTb.

38

Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HENOTEHLUATIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS MEXaHUYECKON IHEPTUU

39

Yipyrue u Heylpyrue CTOJIKHOBEHMS.
YpaBHenue bepHyinuy s vieanbHOM
KUJKOCTHU KaK CIIEJICTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKOM PHEPruu. TexXHu4ecKue
YCTPOWCTBA M TEXHOJIOTMYECKUE TTPOLIECCHI:
JIBU- dKEHUE PAKET, BOAOMET, KOTIED,
MPYKUHHBIA TUCTOJIET, TUPOCKOTI, (PUTYpHOE
KaTaHHe Ha KOHbKAX.

40

Pemrenue 3agay mo reMme "Mexanuka"

41

O0600menue mo reme "Mexanuka"

42

Pa3BuTure npeacraBieHuii 0 IpUpoJIe TETIOTHI.
OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
kuHeTndeckoit reopuu (MKT). [Iuddy3us.
BbpoyHnoBckoe nBuxeHue.

43

XapakTep ABUKEHUS U B3aUMOJICUCTBUS
4yacTHI BemecTBa. Moiesd CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEIl U 0OBSICHCHUE
CBOJCTB BeIlECTBA Ha OCHOBE 3THX MOJETIEH.

44

Macca u pazMepsl MOJIEKYI (aTOMOB).
KonunuectBo BemectBa. [locrosannas
ABorajpo.




45

TemoBoe paBHOBecue. TemmnepaTtypa criocoOb
e€ usmepenus. [llkana remneparyp Llenbcus.

46

Pemenne 3agaq mo reme "MKT"

47

Monens naeansHoro raza B MKT: yactuisl
rasza JBWKYTCSl Xa0- THYECKHU U HE
B3aMMOJICUCTBYIOT JIPYT C IPYTOM.

48

l'a3oBbI€ 3aKkOHBI. YpaBHEHHE MeHaeneeBa-
Knaneiipona. Pemenne 3amnaq

49

AbcomoTHas Temnepatypa (IKaita
temrieparyp KenbBuna). 3akon JlanpToHa.

50

I/I3onpoueccm B HACAJIbHOM Ia3€ C
IIOCTOSAHHBIM KOJIMYCCTBOM BCIIICCTBA

51

I'padmueckoe npecTaBICHNUE H30TIPOIIECCOB:
M30TepMa, U30X0pa, n300apa

52

CBs3b MEXKTY JaBJICHUEM U CpEIHEN
KMHETUYECKON SHEPrue MoCTynaTeIbHOro
TEIJIOBOTO ABM)KEHHUS MOJIEKYI U€aIbHOTO
rasa (ocHoBHoe ypaBHeHue MKT uneansHoro
rasa).

53

Pemrenue 3amay nmo reme "MKT"

54

CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOJAMHAMHUYECKOM CUCTEMBI CO CpeHEN
KUHETHYECKOM SHepruel nocTynareiabHOro
TEIUIOBOTO ABMKEHMs €€ yacTull. TexHuyeckue
YCTPOMCTBA U TEXHOJIOTHYECKUE TIPOLIECCHI:
Tep- MOMETp, OapoMeTp, MoTyyeHue
HaHOMAaTEpHAaJIOB.

55

Pemenue 3anay Ha npumeHeHne 3akoHOB MKT




56

00600uenue o teme"MKT"

57

Tepmonunamuueckas (T/]) cucrema. 3ananue
BHEIIHMX ycnoBui uist T/ cucremsl. Breninue
u BHyTpeHHHe napamerpsl. [lapamerpsr T/1
CUCTEMBbI KaK CpEe/IHUE 3HAYEHUS BEJIIUYMH,
ONMCHIBAIOLIUX €€ HAa MUKPOCKOITMYECKOM
YpOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosbHas penakcaius T]] cuctemsr
K TEIUIOBOMY PaBHOBECHIO

59

Monenb uieanbHOro ra3a B TepMOIMHAMUKE—
CUCTEMA yPAaBHEHUI: ypaBHEHHE
MenneneeBa—KraneiipoHa v BeIpakxeHUe IS
BHYTPEHHEU 3HEPTUU. Y CTIOBUS
MIPUMEHUMOCTH 3TOM MOJIENIH: HU3Kasi
KOHIICHTPALKs YaCTHULl, BBICOKHE
TEMIEPATYPBHI.

60

Pemenue 3agau no reme "l[Ilpumenenue
ypaBHeHus1 MenaeneeBa-Knanelipona".

61

Bripaxkenue jyisi BHyTpeHHEH SHEpruu
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.
KBa3ucratuueckue u HECTaTUYECKUE
MIPOLIECCHI

62

DneMeHTapHas paboTa B TEpPMOJIMHAMHKE.
Beruuciienue paboThl 1o rpaduky mnpoiecca Ha
pV-auarpamme

63

Tennonepenaya kak cnocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILIEeHUs pabOThHI




64

KOHBCKI_[I/ISI, TCIUIONPOBOJHOCTD, U3JIYYCHHUC

65

KomnnuectBo TemioThl. TemioéMKOCTh Tea.
VY aenbHas U MOJIIpHAs TEIJIOEMKOCTH
BEIIECTBA. YpaBHeHHe Maiiepa. Y aenbHas
TCIioTa CFOpaHI/Iﬂ TOIIJIMBA.

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIioneperaye

67

[TonsTre 06 annabatHom npouecce. [lepBbrit
3aKOH TEPMOJIMHAMUKU. BHYTpEHHsIs1 SJHEpIusl.

68

KonunuecTBo TemnoTel u paboTa Kak Mepbl
M3MEHEHNs BHyTpeHHel sHeprun T /1 cuctemsl

69

Bropoii 3ak0H TepMOIMHAMUKH IS
PaBHOBECHBIX ITPOIECCOB: Yepe3 3alaHHOE
paBHOBecHOE coctosaHue T/l cucteMbl
MPOXOJNT €IMHCTBCHHAs anuadaTa.
AOcouroTHas TeMriepatypa. Bropoii 3akoH
TEPMOJAMHAMUKH JUTSI HEPAaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO IMEPeaTh TEIJIOTY OT
0oJiee XO0JI0THOTO Tejia K 0oJiee HarpeToMy 0e3
kommneHcaruu (Knaysuyc). HeoopatumocTts
MIPUPOTHBIX MTPOIIECCOB.

70

[Tpuniune geiictBus Ter1oBbix MamuH. KIT/]

71

MakcumanbHoe 3Hauenue KIT. [{ukn Kapuo

72

Pemenue 3agau no reme "Tepmoaunamuka'

73

OKOJIOTUYECKHE aCIEKThI UCTIOIb30BaHU
TEILIOBBIX ABUTrarTeseil. TemnoBoe 3arps3HeHue
OKpYyXarollen cpepl. TexHudeckue
YCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLECCHI:




XOJIOIMIIbHUK, KOHJTUIMOHED, TU3EIbHBIN 1
KapOIOpaTOPHBIN JBUTATEIH, TAPOBas
TypOWHa, TOTydYeHHE CBEPXHU3KUX
TEMIIEPATYp, YTHIU3AIHMS «TSITIOBBIX)
OTXOJIOB C MCIIOJIb30BAHIEM TEITIOBOTO
Hacoca, yTHIH3aIHs OHOOPraHNIECKOTo
TOILJIMBA JIJIsl BRIPAOOTKHU «TEIIIOBOW» U
AIIEKTPOIHEPTUH.

74

Pemenue 3agau mo reme "Tepmonnnamuka"

75

O00011IeHne U cUCTEMaTU3aIMs 3HAHNUI 110
teme "TepmoanHamuka. TermioBble MAIIUHBL"

76

KonTponsnas pabora 3a 1 monyroaue

77

[TapooOpazoBanue n KoHaeHCaus. Micnapenue
Y KUTICHHe. Y IeNTbHas TeIuioTa
nmapooOpa3oBaHUs

78

Hacermennsie u HCHACBINICHHBIC ITapbI.
KadgecTBeHHAas 3aBUCHMOCTh INIOTHOCTH U
AaBJICHUA HACBIMICHHOT'O Iapa OT
TEMIICPATYpPhbI, UX HE3AaBUCUMOCTE OT 00BéMa
HACBIIICHHOI'O I1apa. 3aBHCHUMOCTD
TEMIICPATYpPhbI KMIICHUA OT IaBJICHUSA B
KHUIKOCTH

79

BrnaxnocTh Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pertennie 3agau mo reme "BiaaxxHOCTh"

81

Tsépnoe teno. Kpucramiuyeckue u amopdHsie
Tena. AHU30TPOIUS CBOMCTB KPHUCTAJJIOB




82

[TnaBnenue u kpucTamau3anus. Y aejipHast
TertoTa tiasienus. Cyonumanus

83

Hedopmaruu TBEpaOTO Tena. PacTsokenue n
cxartue. Casur. Monyns FOnra. Ilpenen

ynpyrux aedopmanuit

84

TennoBoe pacIMpeHne KUIKOCTENH U TBEPABIX
TeN, 00BEMHOE U JIMHEIHOE pacIIupEeHue.
AHTrapMOHHU3M TEIJIOBBIX KOJIEOAHUN Ya- CTULL
BEILIECTBA KaK IPUYMHA TEIUIOBOTO
paciiupeHus Tel (Ha Ka- YeCTBEHHOM YPOBHE).

85

[IpeoGpa3oBanue sHEPTHH B (Pa30BBIX
nepexojax

86

VYpaBHeHue TEIIOBOro OanaHca

87

Pemenue 3a1a4 Ha MPUMEHEHHUE YpaBHEHUS
TeIuIoBoro Oamxanca

88

[ToBepxHocTtHOE HaTspKeHne. Koaddumment
MMOBEPXHOCTHOTO Ha- TsDKEHUs. Kammsipabie
siBJieHUs. J[aBieHue oy MCKpUBJIECHHOM
MMOBEPXHOCTHIO kuaAKocTH. Popmyna Jlammaca

89

O060011eHre U cucTeEMaTU3aLMs 3HAHUI 11O
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®dazoBeie epexoibl”. Texuuueckue
YCTPOMCTBA U TEXHOJIOTHUYECKUE TPOIECCHI:
KUJIKAE KPUCTAJUIbI, COBPEMEHHBIC
MaTepHabl.

90

O06o0011eHre U cucTeMaTu3alus MaTeprana rno
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbIe IEpEX0bl"




91

DnexTpusaius Tel U €€ MposBICHUS.
Dnektpuyeckuid 3apsia. [[Ba Bunia
ANIEKTpUYECKHX 3apsaa0B. [IpoBoaHuKH,
JMRJIEKTPUKH | TTOJTYITPOBOHUKA

92

DneMEeHTapHBIN AMEKTPUYECKU 3apsil. 3aKOH
COXpaHEHHUs NIEKTPUUYECKOTO 3apsiia

93

B3anmopericteue 3apsoB. Toueunslie 3apsibl.
3axoH Kynona

94

Pemenue 3agau mo reme "[IpuMenenue 3akoHa
Kynona"

95

DnekTpuyeckoe noJie. Ero neiicteue Ha
ANEKTPUIECCKUE 3aPSI/IBI

96

Hanpsok€HHOCTB AMEKTPHYECKOTO TOJIS.
[TpoOubIii 3apsan. JInHuM HANPSHKEHHOCTH
anekTpudeckoro noss. OqHOpoIHOE
AIIEKTPUYECKOE TMOJIe

97

HOTCHI_[I/IaJ'IBHOCTI) SJICKTPOCTATUYCCKOI'O I10JIA.
PasHoCTh mOTEHIIMATIOB 1 HaIIpsZKCHUEC

98

HOTCHI_[I/IaJ'IBHaH SHEPrus 3apsjia B
OJICKTPOCTATUYCCKOM IIOJIC. HOTCHHI/IEUI
QJICKTPOCTATHYCCKOI'O I10JIA

99

CBs13b HAaNPSDKEHHOCTH TIOJISI K Pa3HOCTH
MTOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO OIS
(KaK 0JTHOPOJHOTO, TAK M HEOTHOPOHOTO).

100

[IpuHIMIT CynEepnO3ULIUU MIEKTPUUECKUX
nojen

101

Pemienue 3amaq Ha MMPUMCHCHUC ITPUHIIUIIA
CYIICPIIO3UINH IJICKTPUICCKUX MOJIEH.




ITone Toueynoro 3apsaa. [lone paBHOMEpPHO

102 .
3apsKEHHON cephl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY
wapa. [lone paBHOMEpPHO 3apsiKEHHOU

103 | 6eckoHeuHO¥ IocKOCTH. KapTHHBI TMHMIA
HaNPsDKEHHOCTH ATUX TOJICH U
SKBHITOTEHITUATLHBIX TTIOBEPXHOCTEH.

104 [TpOBOTHUKH B DIIEKTPOCTATUYCCKOM IIOJIC.
Ycnosue paBHOBECHUS 3apsI0B
JIVBIIEKTPUKH JIEKTPOCTATHICCKOM

105 | mome./ludnexTpudeckast IPOHUIIAEMOCTh
BEIECTRA.

Konnencarop. DnekTpo€MKOCTh

106 | xoHaeHcaTtopa. IIEKTPOEMKOCTh MIOCKOTO
KOHJIEHCATOPa

107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB

108 [TocnenoBarenpbHOE COETMHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa

110 Penrenue 3a1a4 Ha pacyeT dIEKTPUICCKUX
LETeH, COepKALMX KOHJICHCATOPBI.

11 JIBYOKEHUE 3apsHKCHHOW YaCTHIIBI B
OJTHOPOTHOM 3JICKTPUYECKOM I10JIC
Penienue 3a1a4 Ha JIBHKCHHE 3apSIJIOB B

112 AIIEKTPUYECKOM T0JI€ MEXAY OOKIaAKaMH
KOHJICHCATOPA.

113 O06o0061ieHre u cucTeMaTu3alus 3HaHu| 1o

TeMe "DnekTpudeckoe nose". TexHnueckue




YCTPOUCTBA M TEXHOJOTHUECKUE MPOIECCHI:
3JIEK- TPOCKOII, AIEKTPOMETP,
ANEKTPOCTATUYECKAS 3al1Ta, 3a3eMJICHHE
NMEKTPONIPUOOPOB, KOHJICHCATOPBI, TEHEPATOP
Ban ne I'paada.

114 | O6o6menue o Teme "DneKTpocraThka'
Cuna Toxka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYILECTBOBAHUS NOCTOSHHOTO JIEKTPUIECKOTO
TOKA.

116 | Ucrouynuku Toka. Hanpspkernune u D/1C.

117 3akon OMa JyIst y9acTKa Ienu. DIEKTPUIECKOe
COTIPOTHBIICHUE.
3aBUCUMOCTB COIPOTHBIICHUS OJTHOPOHOTO

118 MIPOBOJIHHUKA OT €T0 JJTUHBI M TUIOIIA N
MOTIEPEYHOT0 CEUCHHUS.

119 VYaensHO€ CONPOTUBIICHUE BelllecTBa. Pemenue
3aau

120 [TocnenoBarensHOE, apasuieIbHOE,
CMEIIIAaHHOE COEAMHEHHUE TPOBOJHHUKOB

121 Pacuér pa3BeTBIEHHBIX IJEKTPUUECKUX LICTICH.
[TpaBuna Kupxroda.

122 Pemenue 3a1a4y Ha pacyeT EKTPUIECKUX
LHEmen.

123 PaGora snexrpuyeckoro Toka. 3akoH J[xoyns
—JleH1a

124 Pemenue 3a1a4y Ha TEIIOBOE IEHCTBUE

IIOCTOAHHOI'O TOKA.




125

Mo1HOCTb 371eKTpruYecKoro Toka. Temnosas
MOILHOCTb, BbIIEJII€EMasi HA PE3UCTOPE

126

O/J1C u BHyTpEeHHEE CONTPOTHUBIICHHE
MCTOYHUKA TOKA

127

3axon Oma Jy1s M0JIHOM (3aMKHYTOI)
AIEKTPUYECKOMN e

128

MomHocTh HCTOUHHKA TOKA. KopoTkoe
3aMBbIKaHHC.

129

KonzeHcarop B 1ienu NOCTOSTHHOTO TOKA.
TexHnueckne ycTpoiucTBa U TEXHOJIOTHUECKHE
IIPOLIECCHI: AMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETUHK JIEKTPUUYECKOM dHEprun. Pemrenne
3a/1a4 Ha pacueT dJIEKTPUYECKUX LIECTIEH.

130

O6o006menue mo Teme "DIeKTpocTaTHKA.
[TocTosIHHBIN 3IIEKTPUYECKUI TOK"

131

DJIEKTPUYECKHI TOK B paCTBOpaxX U paciiaBax
ANEKTPOJIUTOB. DIEKTPOJTUTHISCKAS
aucconuranus. JnekTposn3. 3akonbl Dapajest
JUTSI DJIEKTPOJIH3A.

132

DneKTpuyecKas IpOBOJUMOCTD PA3IUYHBIX
BEIIECTB. DJIEKTPOH- Hasi IPOBOJAUMOCTh
TBEPIBIX METAJNIOB. 3aBUCUMOCTh
COMPOTHBIICHUS METAIIJIOB OT TEMIIEPATYPHI.
CBepXIIpoOBOIUMOCTb.

133

DNEeKTPUYECKU TOK B raszax.
CaMOCTOATENBHBIN 1 HECAMOCTOSATEIbHBII
pa3psa. Pa3nuuHble TUIBI CAMOCTOSTEIBHOTO
paspsaa. Monnaus.I1na3ma.




134

OnexTpuueckuil ToK B Bakyyme. CBoMCTBa
AJIEKTPOHHBIX ITy4- KOB. BakyyMHbBIE TIPHOOPHI.

135

[TomynpoBOAHUKHU. DAECKTPUUECKUN TOK B
noxynpoBoaHukax. CoOCTBeHHAs! M MPUMECHAst
MIPOBOIUMOCTD MOJTYIPOBOAHUKOB. CBOMCTBA
p—~n-niepexona.

136

[TonynpoBoaHuKoBbIE IPUOOpPEL. Perienne
3aJ1a4 1o TeMe "DIEKTPUUYECKUI TOK B pa3HbIX
cpenax".

137

Pemenue 3agau Ha pacdeT AIEKTPHUIECKUX
ernen.

138

Pemrenue 3a1a4 Ha TEIIOBOE IEUCTBUE
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA

139

Pemenue 3aga4 no reme "INEKTPUUECKUNA TOK
B pacTBOpax M pacruiaBax dJIeKTPOJIUTOB.
3akoH M. @apazes aiis 35ekTposinsa.”

140

Pemenue 3aga4 no teme "INEKTPUUECKUNA TOK
B razax, B Bakyyme"

141

Pemenue 3aga4 no reme "INEKTPUUECKUNA TOK
B MOJIyTPOBOJHUKAX"

142

Pemenue 3aga4 no reme "IJIEKTpOCTATHUKA.
[TocTostHHBIN 25IeKTpUYECKHIT TOK"

143

Permrenue 3agau mo reMme "MexaHuka.
MounekynsapHas ¢puznka. DIEKTpOCTaTUKA.
OnexTpoauHamuka'

144

HTorosast KOHTpOJbHAs paboTa 3a yueOHBbIH
roJ




145

duznyeckuil npakTukym 1o teme "M3mepenue
CWJIbI TOKA U HAIPSHKEHUS B LIETIH IOCTOSIHHOTO
TOKA TPH ITOMOIIIX aHAJIOTOBBIX U HU(POBBIX
U3MEpPUTENbHBIX TPUOOPOB"

146

duznyeckuil npakTukym 1o teme "M3ydenue
HEPABHOMEPHOTO JBMKEHUSI C LIENIbIO
oTnpeJieNieHus MTHOBEHHOH ckopoctu"

147

duznyeckuil npakTukym 1o teme "M3mepenue
YCKOPEHUS MPH MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KEHUU IO HAKJIOHHOM
miockocty”

148

Pu3nueckuil NpakTUKyM 1o teme "M3yuenune
JBYKEHUSI TeJla, OPOIIIEHHOTO
ropu3oHTaIbHO.I[poBEepKa rUMoTe3bl O MPSAMOU
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY
JAIBHOCTBIO MOJIETA M HAYAJIBHOW CKOPOCTBIO
Tena."

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCMMOCTH TEPHOJIA
oOpallleHrs KOHUYEeCKOro MasiTHUKa OT €ro
napameTpoB"

150

®usnueckuil npakTukyM 1o teme "[IpoBepka
TUIOTE3bl O HE3aBUCUMOCTH BPEMEHU
JBUKEHHS OpYyCKa M0 HaKIIOHHOW TIOCKOCTH
Ha 33JJaHHOE PACCTOSHHE OT €r0 MacChl"

151

Du3HYEeCKUN PAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII YIIPYTOCTH,
BO3ZHUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasue, oT ux nepopmaruu”




152

duznyeckuil npakTukym 1o teme "M3mepenue
KO3 HLIMEeHTa TPEHHUS 110 BEIMYUHE YTIIOBOTO
ko3 dunuenta 3apucumoctu Frp(N)"

153

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue yciuoBU paBHOBECHS
TBEPAOIO TEJa, UMEIOUIET0 OCh BpalleHus"

154

duznyeckuil npakTukym 1o teme "M3mepenue

KHHETHYECKOM YHEPTUU TeJa 10 TOPMO3HOMY
n

IIyTH

155

®usnueckuil NpakTUKyM 1o teme "M3yuenune
HM30XOPHOTO Mporecca”

156

®usnueckuil NpakTUKyM 1o teme "M3mepenue
YAETbHOU TETIOEMKOCTH"

157

du3nyecKuil MpakTHuKyM 1o Teme "M3mepenne
YAEIbHOW TETUIOTHI TIJIaBICHUS Jibaa"

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGnronenne npeBpamieHus: SHEpPTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
W3JIy4eHHUs cBeToanoa"

159

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HAMPSDKEHUS U1 JIaMIIbl HaKaauBaHUs"

160

duznyeckuil npakTukym 1o teme "CHsarue
BOJIT-aMIIEPHOM XapaKTEPUCTUKHU oA

161

O00011IeHNE U cCUCTEMATH3AIMsI 3HAHUH 110
TeMe "Kunematuka'. Perrenue 3agad mo reMam
yriyonaeHHoro Kypea ¢usuku 10 xinacca




162

O06001IeHre U CUCTEMAaTH3aIUs 3HAHHUH 110
teme "Jlunamuka'. Pemenue 3a1a4 mo remam
yrayoneHHoro kKypca ¢pusukn 10 xnacca

163

O06o01IeHre U cHcTeMaTH3alus 3HaHU! 110
teme "Craruka TBepAoro tena". Pemenue
3a7a4 10 TeMaM YriyOJIIEHHOTO Kypca (QH3UKH
10 knacca

164

O060061eHre u cucTeMaTu3alus 3HaHui 1o
TeMe "3aKOHbI COXPAaHEHHUS B MEXaHUKe'".
Pemenue 3a1au no Temam yriayOIeHHOTO Kypca
¢uzukm 10 xnacca

165

O06001eHre U cucTeMaTr3aIys 3HaHUH 110
TeMe "OCHOBBI MOJIEKYISIPHO--KUHETUYECKON
Teopun". Pemienue 3amad no reMam
yriyoneHHoro Kypca ¢pusuku 10 xmacca.

166

O060011eHre U cUcTEMaTU3aLMs 3HAHNUI 110
teme "TepmoanHamuka. TengoBble MalIUHBI".
Pemenue 3agau mo remam yriryOJIGHHOTO Kypca
¢busuku 10 kmacca

167

O060011eHre U cucTeMaTU3alus 3HaAHUI 1O
Teme "ArperatHble COCTOSHUS BEIIECTBA.
dazoBble iepexoapl". Pemienue 3aaa4 mo
TeMaM yriryoneHHoro Kypca ¢pusuku 10
Kjacca.

168

O000111eHHE U cCHCTEMATH3AIMS 3HAHUN 110
Teme "DnekrpocraTuka." Pemenue 3agau no
TeMaM yriryoneHHoro Kypca gusuku 10 kmacca




Pemrenue 3agau o reme "DiekTpoauHaMuKa'.

169 | Pemenue 3a1a4 1o TemMam yriryOJIeHHOTO Kypca 1
¢u3uku 10 xmacca
170 Pemenue 3amad o Temam yriyoJaeHHOTO Kypca 1
¢u3uku 10 xmacca.
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | [IpakTruyeckue oBpazoBaTEBHbIC
padoTsbI padoThI pecypest
B3aumMoielicTBre MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJTHUKOB C TOKOM. MarHuTHoe moJe. 1
'mnote3a Ammepa
Bekrop marauTHOM uHAyKuuu. [TpuHnmn
2 CYIIEpPIIO3HUIIMY MarHUTHBIX NoJel. JInaumn 1
MarHUTHOW WHIYKIIUH
MarauTtHO€ T0JIe TPOBOTHUKA C TOKOM
3 (TIpstMOTO TIPOBOJHUKA,KATYIIIKA U KPYTOBOTO 1
BuTKa). OmbIT Dpcrena.
Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb
5 Pemenue 3agau Ha mpuMeHeHUe CUIIBl AMIiepa 1
5 [Ipumenenue 3akoHa Amriepa. 1
DNEeKTpOU3MEpPUTENbHbIE TPUOOPHI
Cuina JlopeHua, e€ HanpaBJIE€HUE U MOTYJIb.
7 JIBIKEHHE 3apsOKCHHON YacTHIIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemenue 3a1ay Ha MPUMEHEHNUE CUITBI 1
Jlopenna.
9 Pab6ora cunsl Jlopenna 1
10 Pemrenue 3agau Ha IBUKEHNE 3aPSKEHHBIX 1

YqacCcTull B IIOCTOAHHOM MAarHuTHOM II0JIC.




MarsauTtHoe 1oJie B BELIECTBE.

= deppoMarHeTuKu, rnapa- u 1uaMarHeTUKu
OcHoBHBIE CBOMCTBA (peppOMarHeTUKOB.
[Tpumenenne peppoMarueTHKoB. TexHIUECKHIE
YCTPOUCTBA M TEXHOJIOTHYECKUE TTPOLIECCHI:

12 MIPUMEHEHHE MTOCTOSTHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYIbTUMETD,
AJIEKTPOIBUTATENh SIKOOU, yCKOpUTETH
AJIEeMEHTapHBIX YaCTHII.

13 Pemenue 3agau no teme "[IpumeHenne cuibl
Awmrepa"

14 Pemenue 3agau no reme "[IpumeHenne cuibl
Jlopenua"

15 SIBrIeHME ANEKTPOMArHUTHOM UHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKIIHMHU

16 OJIC nHAyKIMH

17 3aKoH AMEeKTpOMarHuTHOM uHAyKnu dapasnes

18 Buxpesoe anekrpuueckoe noje. Toku dyko

19 OJIC MHAYKUMH B POBOHUKE, TBUKYIIEMCS B
OJHOPOJTHOM MAarHUTHOM TI0JIE.

20 Pemenue 3aga4 Ha npuMeHnenue 3akona SMU

21 [IpaBuso Jlenma

29 WNunyktuBHOCTh. KaTynika HHIYKTUBHOCTH B
LICITM TTOCTOSIHHOT'O TOKa

23 Asnenue camounaykiuu. 3/]C camonHaykmn

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

aﬂeKTpOMaFHI/ITHOC TI0JIC




25

TexHuueckne yCTpomuCcTBa U TEXHOJIOTUYECKHE
MPOLECCHl: MHAYKIIMOHHAS NI€Yb, COJICHOU,
3alUTa OT AJICKTPU3AIMHU TEJ MPU JBUKEHUU B
MarduTHOM Itojie 3emiu. Pemenue 3agad no
Teme "DJeKTpoMarHuTHast MHIYKIHs"

26

O000111eHME ¥ cCUCTEMATHU3AaIlUs 3HAHUN 110
TeMe "DNeKTpoAuHaMuKa"

27

O0600m1eHue Mo TeMe "MarauTHoe IoJIe.
DneKTpoMarHuTHast UHIYKIHs"

28

Konebarennuas cucrema. CBOOO HEIE
KoJiebanust. ['apMoHUYECKre KOJIeOaHus

29

Kunemarnueckoe 1 IMHAMHUYECKOE OIIMCAHNE
Ko0JIe0aTENbHBIX IBMKEHUI

30

DHepreTuyeckoe OnucaHue (3aK0OH COXpaHEHUS
MeXaHU4YeCKOH sHeprun ). BeiBo1
JMHAMHYECKOTO OMKMCAHUS TAPMOHUYECKUX
KOJIeOaHUW U3 UX SHEPreTHUYECKOro U
KMHEMAaTUYeCKOTO OMUCaHUs/

31

Awmruutyna u dasza konedbanuii. CBsi3b
aMILTUTYIbI KOJICOAHUH NCXOIHOM BEJTMUUHBI C
aMIUTUTYaMU KOJICOaHUH €€ CKOPOCTH U
YCKOPEHHUSI.

32

ITepuona u yactora kosiebanuid. [leprox Mambix
CBOOOIHEIX KOJI€OaHUI MAaTEMaTUIECKOTO
MasTHUKA. [lepro cBOOOIHBIX KOJIeOaHH
MPYXKUHHOTO MasTHUKA

33

Ilonsatue o 3aTyXarouux KOJICOaHUSX.
BLIHY)KI[CHHBIC KoJIcOaHMSI.




Pesonanc.Pe3onancHas kpuBas. BiusiHue
3aTyXaHUs Ha BUJl PE30HAHCHOM KPUBOA.

34

ABTOKOneOanms. TeXHUUECKHe yCTpOCTBa U
TEXHOJIOTMYECKHUE ITPOLIECCHI: METPOHOM, 4achl,
KayeJly, My3blKaJIbHblE HHCTPYMEHTHI,
ceiicmorpad.

35

Pemtenne 3agau mo reme "MexaHnUuecKue
KoJieOanusa"

36

Pemrenue 3amay o reme "MexaHudeckue
KoJiebaHus pa3HbIX cpen”

37

O000IIIEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
TeMme "Mexannueckue Kojaeoauus"

38

Konebartenbublit kKoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbBIE KOJIEOaHUs B UAEaTbHOM
KoJIeOaTeIbHOM KOHTYDE.

39

®opmyna Tomcona. CBsi3b aMILTUTYAbI 3apsija
KOHJIEHCATOpa C aMIUIUTYI0 CHIIBI TOKa B
KoJie0aTeIbHOM KOHTYpE

40

3aKOH COXpaHEeHMsI SHEPTUU B UACaIbHOM
KoJie0aTeIbHOM KOHTYpE

41

3aTYXaIOH_II/Ie QJICKTPOMArouTHLIC KOJIEOaHUs.
BLIHY)KIICHHBIG QJICKTPOMAruuTHLIC KoJIeOaHUs

42

[lepemenHnbIit TOK. MOIITHOCTD [TEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEEe 3HAUCHUE
CHWJIBI TOKA U HATIPSDKEHUS TPU PA3IUYHOM
(dopMme 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.




43

CuHycouanbpHblil nepeMeHHbll TOK. Pe3ucrop,
KOHJIEHCATOP B LIENU CUHYCOUJAIBHOTO
IIEPEMEHHOT0 TOKA.

44

KaTYHIKa HHAYKTUBHOCTH B €I
CHUHYCOHNJAJIBbHOI'0 NIECPEMCHHOT'O TOKaA.

45

3axon Oma Juis 3IEeKTpUUYECKOM Lenu
MIEPEMEHHOTO TOKa

46

Pe3onanc TokoB. Pe3oHaHc HanpspkeHU B
NEKTPUYECKOM ENHU EPEMEHHOIO TOKA.

47

Pemenne 3aaa4 Ha IPUMCHCHHE 3aKOHOB
MMEPEMEHHOTO TOKA.

48

Wneanpubiif Tpancdopmatop. [Ipoussoactso,
nepeaaya U noTpelieHue JIeKTpUIecKoil
SHEpPrun

49

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anekTpos3Heprun. KynpTypa ucnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

50

Texauueckue YCTpOfICTBa U TEXHOJIOTUYCCKUEC
IIPOLECCHhI: BJICKTpI/I‘ICCKI/Iﬁ 3BOHOK, I'€HEpaATOop
INEPEMEHHOT'O TOKA, JIMHHUH SJICKTPOIICpEaay.
Pemenue 3amgau Ha IIPUMCHCHHUEC 3aKOHOB
INEPEMECHHOTI'O TOKaA

51

Pemenue 3amau Ha MMPUMCHCHHUEC 3aKOHOB
IEPEMECHHOT'O TOKA.

52

O06o0011eHne U cucTeMaTu3aus 3HaHU| 1o
Teme "DIeKTpOMarHuTHbIE KojieObaHus"

53

MexaHu4deckue BOJIHBI, YCIIOBUA UX
pacnpoCTpaHCHUAL. HonepeqHHe " IMMPOOOJIbHBIC




BOJHBI. [lepuon, ckopocTh pacpocTpaHEHUS U
JUIMHA BOJIHBI.

54

CBoiicTBa MEXaHMUYECKUX BOJIH:OTPAKEHHE,
npejaoMIIeHne, nHTephepeHIus U Ju(paKIus.

55

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh 3BYyKa.
Bricora Tona. TemOp 3ByKa.

56

Wndpa3Byk u ynabTpassyk. Lllymosoe
3arpsA3HEHUE OKPYKAIOLIEH cpeibl

57

Pemtenne 3agau mo reme "MexaHnUuecKue
BOJIHBI"

58

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSA
W3JTYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOpOB
HaNPsHKEHHOCTH AJIEKTPUYECKOTO MOJIA,
MarHUTHON MHIYKIHUH, CKOPOCTH
pacnpoCTpaHEeHUs B AJIEKTPOMAarHUTHOM
BoJIHE. M31TydeHne 2IeKTPOMAarHUTHBIX BOJIH.

59

DHEprus MEeKTPOMarHuTHbIX BOJIH. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
MpesioMIIeHUE, MOJspU3anus, uHTepepeHIus

U qudpakims

60

[ITkana 3mekTpoMarHuTHEIX BOJH. [[puMeHenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61

[TpuHLIMIBI PAMOCBA3U U TEIEBUICHHUS.
Paguonokanus. DIeKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOUIEH cpeapl.
TexHudeckue yCTpoHCTBA U MPAKTUYECKOE
IIPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTBHI,




panap, paaonpuéMHHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neup, ynbTpa3BykoBas
JIMarHOCTUKA B TEXHUKE Y MEIUIIHE.

62

00606uenue no reme "Kosebanus u BOJIHbBL"

63

Cger. [IpsmonuHeitHOe pacripocTpaHeHHe
CBETa B OJIHOPOJIHOM cpene. 3aKOH
MIPSIMOJIMHENHOTO PACIIPOCTPAHEHMS CBETA.
JIyud cBeta. ToueUYHBIN UCTOYHUK CBETA.

64

Pemenue 3a1ay Ha mpuMeHEHNE 3aKOHA
MPSIMOJIMHEITHOTO PaclpoCTpaHEHUsI CBETa

65

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHUSI CBETA.
[TocTpoenue n3o0paxeHunil B IIOCKOM 3epKaJe.
Cdepuueckne 3epkana.

66

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS
cBeTa.AOCOJIIOTHBIN U OTHOCUTEIBHBIN
nokasaresb npenomienus. [lonHoe BHyTpeHHee
oTpaxeHnue. [IpeneabHbIi yroJ MojaHoTo
BHYTPEHHETO OTPAXKECHHUS

67

Pemenne 3aaa4 Ha IpPUMCHCHHE 3aKOHOB
OTpaAXCHUSA U ITPEIIOMIICHUA CBETA

68

Xon nydeid B npusMe. lucnepceus certa.
CrnoxHblid cocTaB Oenoro ceta. LIperT.
[TocTOSIHCTBO YaCTOTHI CBETA U COOTHOIIECHUE
JUTMH BOJIH TMIPHU MEPEX0/Ie
MOHOXPOMAaTHUYECKOTO CBETA YEPE3 I'PAaHULLy
pazzena AByX ONTHYECKUX Cpel

69

JIunzsl. Cobuparomue u pacceuBaroIye
nuH3bl. ToHKas nnuH3a. POKYCHOE pacCTOsSIHUE




Y ONITHYECKAs CHJIa TOHKOH JIMH3BL.
3aBUCUMOCTB (POKYCHOTO PACCTOSHUS TOHKOM
cepudecKoil TMH3BI OT €€ TEOMETPUH U
OTHOCHTEIIFHOTO MOKA3aTeIsl MPETOMIICHHS.
@opMyIia TOHKOU JINH3BI.

[TocTpoenne n3oOpakeHUM B IMH3AX U UX
cucreMmax. X0/ Jiyya, pOIIEIIIero JUH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM

70 ontuyeckoil ocu. [loctpoenue n3odpaxeHuit
TOYKH U OTPE3Ka MPSIMOI B COOMPAIOIHX H
paccenBaroNINX JTUH3aX U X
cucTeMax. Y BeJIMYEeHHE JINH3BI

71 Pemenne 3a1a4 Ha MOCTpOCHNE H300paKEHNUH,
MOJIy4aeMBIX C IIOMOILBIO JINH3

79 Onrtuueckue nmpubopsl. Pazpemaromias
crocoOHOCTh. ['11a3 Kak onTUYecKas CUCTEMA.

73 Pemenue 3agau. [Ipenensr npuMeHMMOCTH
reOMETPUYECKON ONTHUKH

74 KontponpHas padota 3a 1 momyroaue

75 CKopocCTb CBETa U METO/IbI €€ U3MEPEHUSI.
Hucnepcus cBeta

76 Hutepdepenius cBeta
KorepeHnTHble HCTOUYHUKHU. Y CTIOBUS
HaOI0ICHUS] MAKCUMYMOB I MUHUMYMOB

77 UHTEep(EPEHIIMOHHON KapTUHE OT JBYX
KOT€pPEHTHBIX UCTOYHHUKOB. [Ipu- Mepsl
KJIACCUYECKUX MHTEP()EPEHIIMOHHBIX CXEM.

78 Pemenue 3ana4 no teme "MuTepdepenums”




79

[Tpumenenne uaTEpHEepeHINN

80

Hudpaxmms cBera

81

Hudpaxnronnas pemeérka. Y cioBue
HAOJIOIEHUS TIIABHBIX MAKCUMYMOB TIPH
MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha
T(paKIOHHYIO PEIIETKY.

82

Pemenue 3aaay no teme "Audpaxus"

83

[Tonepeunocth cBETOBBIX BOJH. [lonspuzamms
cBeTa

84

TexHnueckne ycTpoiuCcTBa U TEXHOJIOTHUECKHE
MIPOLIECCHI: OYKH, JIyNa, IEPUCKOTI,
¢doToanmapar, MUKPOCKOII, MPOEKIIMOHHBII
anmapar, IpOCBETICHUE ONITUKY, BOJIOKOHHAs
OINTHKA, TU(pPaKLNOHHAs peméTka. Pemenue
3a7a4 mo teme "OnTuka"

85

CBeToBbI€ SIBIIEHUS B IPUPO/IE

86

O06001IeHre U cucTeEMaTU3alMs 3HAHUI 110
TeMe "Ontuka"

87

0O0600uenue 1Mo reme «OnTuKa»

88

FpaHI/II_[BI IIPUMEHUMOCTHU KJIacCHYeCcKOi
MEXaHUKHU. 3aKOHBI QJICKTPOJUHAMHKHU U
IIPUHOHXITI OTHOCUTCIIBHOCTH

89

HOCTyJ'IaTBI CHCHH&HBHOﬁ TCOPUHU
OTHOCHUTCJIIBHOCTHU

90

[IpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAI.
[Ipeo6pazoBanus Jlopenna. YcnoBue
NPUIMHHOCTH. OTHOCUTEIBHOCTh




OJHOBPCMCHHOCTHU. 3aMeIIJI€HI/I€ BPCMCHH U
COKpalll€HUC JTJINHBI

91 DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIbI 1
CBsI3b MaCCHI C SHEPTHEH U UMITYJIHCOM
PENATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS.

92 TexHuueckue ycTpoHCTBa U TEXHOJOTUUECKHE 1
MIPOIIECCHI: CITyTHUKOBBIC IPUEMHHKH,
YCKOPHTEIH 3apsHKEHHBIX YaCTHUI]

93 PaBHOBECHOE TEIUIOBOE M3ITydeHHE 1

94 3akoH cMmemnieHus Buna 1

95 I'umote3a M. [Tnanka o kBanTax. ®OTOHBI 1

96 DHeprus ¥ UMITYIILC POTOHA 1

97 ®ororddext. OnbiTel A. I'. CTonerosa. 1
3akonsl poTorhPexra

98 VYpasuenue DitHmTeitHa 11 GoToddekra. 1
"Kpacnas rpanuna" ¢potoaddexra
JlaBieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa

99 Ha abCOJIIOTHO MOTJIOMIAIOIIYIO U a0COIIOTHO 1
OTpaKaOIIYIO MOBEpXHOCTH). OmnbiTh [1. H.
JleOenena.

100 BoHOBEIE CBOMCTBA YaCTHLL 1
Bounnsl ne bpoitns. Jlnuna Bosiabl ae bpoiins u

101 | pa3mepsl 00acTy JOKATU3ALKN ABMKYILIEHCS 1
YaCTHUIIBI

102 | KopnycKyasipHO-BOJIHOBOM dyaliu3m

103 | Iudpakuus >IeKTPOHOB Ha KPUCTAILIAX




104

Crnenuduka u3MepeHuii B MUKPOMHUPE.
CooTHolleHUs HeonpeAeaEHHOCTEN
Ieiizenbepra

105

Pemenue rpaduyeckux 3amau. Texanueckue
YCTPOICTBA U TEXHOJOTUYECKHE MTPOLIECCHI:
criektpoMetp, GoTorneMent, GoToaATIUK,
TYHHEJIbHBIM MUKpPOCKOTI, COJIHEUHast OaTapes,
CBETOJINO/I.

106

Pemenne 3agau mo teme " Ocuosel CTO.
KopnyckynsipHo-BoTHOBOM Jtyanu3m"

107

O606menue mo Teme: "OcHoBbl CTO",
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

108

OTMBITHI IO UCCIIEIOBAHHUIO CTPOCHHUS aTOMa.
[Tnanerapnas moaens aroma Pesepdopaa

109

[Toctynatel bopa. M3ny4yeHnue u norsoiieHue
(hOTOHOB IpHU MEPEX0/JIe aTOMa C OJHOTO
YPOBHSI HEPTUM HA APYTOil.

110

Bunpel cnektpoB. CrieKTp YpOBHEHM S3HEPTUU
aToMa BOAOpoaa

111

CrionTanHoe 1 BBIHYKICHHOC HM3JIY4YCHHEC CBCTA

112

Jlazep. TexHuueckue ycTpoiicTBa u
TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPAIbHBII
aHayu3 (CIEeKTPOCKOI), 1a3ep, KBAaHTOBBII
KOMIIBIOTED.

113

Hyknonnas moaens siapa ['eiizenOepra-
WBaneHko. 3apsz aapa. MaccoBoe 4nucio sapa.
N3oTonsl. PannoaktuBHOCT. Aba-pacmna.




DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-pacmas.
l'amma-uziydyenue.

114

3aKoH paJloaKTHBHOIO
pacnaza.PaguoakTuBHbIE U30TOIBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOLLETO U3ITyYEHUS.
Bnusinue paguoakTUBHOCTH Ha KUBBIE
opranusmsl. /lo3umerpus

115

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
cuiibl. Jledext macchl sapa. SaepHble peakuuu.
Snepusie peaktopsl. [Ipobnemsl ynpasiasiemoro
TEPMOSIIEPHOTO CUHTE3a. JDKOJIOTHYECKUE
aCIEKTHI Pa3BUTHSI SIACPHON YHEPrEeTUKH

116

MeTo1bl perucTpanyu U UCClieI0BaHUs
aJIeMEHTapHBIX YacTull. OyH/TaMEeHTAIbHbBIC
B3aUMO/ICUCTBHS. bapruoHbl, ME30HBI U
nentonsl. [Ipencrasnenue o CrangapTHOM
Mo ienu. KBapk-TiirooHHast MOJIeTh ajpOHOB

117

®dusuka 3a npenaeaamMmu CTaHIapTHOW MOJIETIH.
Témuas marepus u TéMHas sHeprus. EquncTso
¢dbuznueckoit kapTuHel Mupa. TexHuueckue
YCTPOICTBA M TEXHOJOTHYECKUE MTPOLIECCHI:
J03UMETp, Kamepa Buiibcona, siaepHbIii
peaxkTop, TEpMOSACPHBINA PEaKTOP, AaTOMHAS
O0oM0a, MarHUTHO-PE30HAHCHAsI TOMOTpadws.

118

OTansl Pa3BUTHA aCTPOHOMUMU. HpI/IKJ'Ia)IHoe n
MHUPOBO33PCHUYCCKOC 3HAYCHHUEC ACTPOHOMUMU.

119

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/I3I/IKI/I JJIA
O0OBSICHEHHS nprupoaAbl KOCMHUYCCKUX 0OBCKTOB.
MeTtoapl ACTPOHOMHUYCCKUX HCCeI0BaHuI




120

CoBpeMeHHbIE ONITUYECKHUE TEIECKOTIBI,
panmoTenecKoIbl, BHeaTMoc(epHas
aCTPOHOMHUS

121

Bun 3Bé€3anoro Heba. Co3Be3aus, spkue
3Bé3ZII)I, IITaHETHBI, UX BUAUMOC IBUKCHUC

122

Counneuynas cucrema. Comnaie. ConHeunas
AKTHUBHOCTD. HCTO‘IHI/IK BHCpFI/II/I COJ'IHHa H
3BE3]]

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jnarpamma "CrieKTpasbHBIN KJIacc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM MOCIE10BATEILHOCTH.
3aBHUCUMOCTD «Macca — CBETUMOCTDY IS
3BE3] II1aBHOM MOCIIEN0BATEIHLHOCTH.

125

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJICTABJICHUS O TPOUCXOKICHUHN U
sposrronny CoJtHIAa U 3BE37. DTamnbl )KU3HU
3BE3]

126

Muneunsiit [Iyte — nama ["anaktuka.
TTonoxxenue u nBuxenue CoHIIA B

I'amaktuke. Tunel ranakTuk. PaguoragakTuku u
KkBazapbl. YEpHBIE ABIPHI B SAApaX TaTAKTHK

127

Bcenennas. Paciuinpenne Beenennoit. 3akoH
Xabo6ma. Pa3zoeranue ramaktuk. Teopus
Bosnbmoro B3peiBa. PenukroBoe nsnmyueHue

128

MacmraGHast ctpykTypa Beenennoit.
MeraranakTika

129

Hepeménnsie mpobaemMbl acTpOHOMUU




130

Pu3NYECKUH IIPAKTUKYM 110 TEME
"HccneqoBaHue MarHuTHOT'O II0JIS OCTOSHHBIX
Marsuros"

131

duznyeckuil npakTukym 1o teme "M3mepenue
cuiibl Amrnepa"

132

@u3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sSIBICHUS DJIEKTPOMArHUTHOM

WHIYKIAN"

133

@u3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue sIBICHUS CAMOUHTYKIIUH"

134

®usnueckuil NpakTUKyM 1o teme "M3mepenue
nepuoja cBOOOIHBIX KOJIe0aHUI HUTSHOTO U
MPY’KHHHOTO MAasiTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue YHEPTUU B IPYKUHHOM
MasiTHUKeE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LeTY IEPEMEHHOTr0 ToKa"

137

du3nyecKuil mpakTuKyM 1o teme "N3yuenue
rapamMeTpoB 3BYKOBOW BOJIHbI"

138

®usnueckuil NpakTUKyM o teme "M3mepenue
MoKa3arteJs MpeoMIICHHs cTeKa"

139

Ou3nyecKuii MPakTUKyM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
PacCTOSIHUA OT BEIECTBA (Ha IPUMEPE KUTKUX
nuH3)" unn "M3mepenne GoKycHOTO
paccTosHUA PacCeUBaOIINX JIHH3"




140

Pu3NYECKUH IIPAKTUKYM 110 TEME
"Habnronenue nudpakuuu, HHTEpPEepeHnd 1
MoJIsIpU3aluu cBeTa"

141

@u3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTtorpadusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

142

duznyeckuil npakTukym 1o teme " M3mepenue
noctositHHOM M. [lmanka npu n3ydeHuun
dhoTtorddexra”

143

Pu3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBaHue CIeKTpa pa3peskeHHOTO
aTOMapHOIo BOJIOPOJA U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
KCIOJIb30BAHUEM JO3UMETpa"

145

DuU3NYECKUH TPAKTUKYM 10 TEME
"HabGaroneuus 38€30H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUITOKEHUM JIST
ompeieNieHus MOJ0KeHUsI HeOeCHBIX 00BHEKTOB
Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3/AUS
CeBepHOro noaymapus u sipkue 3BE3/1bl"

146

O0o001enue U cucreMaru3anys 3HaHui. Poin
(U3HUKHN ¥ aCTPOHOMHH B SKOHOMHUYECKOMH,
TEXHOJIOTUYECKOM, COLIMATBLHOM 1 ATUUECKOM
cdepax nesaTenbHOCTH YeloBeKa




147

O0006111eHNE ¥ cucTeMaTH3anus 3HaHuii. Poib u
MecCTO (PM3UKH ¥ aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

148

O06o006muienne u cuctemaru3anys 3Hanui. Poib
¢bu3nveckoit Teopun B GopMUpOBaHUH
MIpe/ICTaBICHUM 0 (PU3NYECKON KapTUHE MUPa,
MeCTO (PU3NYECKON KapTHHBI MUpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEJICTABICHUIN O IPUPO/JIE

149

O600611eHre U cucTeMaTu3alus 3HaHu| 1o
teme "OnekrpoauHamuka. Onrtuka. CTO.
KBanToBas, aromHasi, siaepHas ¢puznuka'

150

Hrorosas koHTposibHAs paboTa 3a yueOHbIN
roj

151

O06001IeHre U cucTEMaTU3aIMs 3HAHNUI 110
teme "Kunemaruka. J{unamuka"

152

O060011IeHre U cucTeMaTU3alMs 3HAHUI 110
teme "Craruka TBEpaoro tena'"

153

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI 11O
Teme "3aKOHBI COXpaHEHUS! B MEXaHUKE"

154

O00011eHrE U cUCTEMATU3ALNS 3HAHUI 10
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

155

O06o0061eHre u cucTeMatu3alus 3HaHu| 10
teme "TepmonnHamuka. TennoBble MalIuHbL"

156

O00011IeHNE U CUCTEMATH3AIMs 3HAHUH 110
Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0BbIe nepexoapl”




O00011IeHME U cUCTEMATU3ALM 3HAHUM IO

157 " " 1
TeMe "DIEeKTPUUYECKOE T0JIe

158 O0001enre U cucTeMaTH3aIys 3HAHUH 110 1

> teMe "IlocTosIHHBIN 37eKTpUYecKuil TOK"

159 O0001enre U cucTeEMaTH3aIMs 3HAHUH 110 1
teMe "Toku B pa3nuuHbIX cpeaax”

160 O0006111eH1E ¥ CUCTEMATH3aIMsI 3HAHUH 110 1
TeMme "MaruutHoe nose"

161 Pemenue 3agau mo reme "DiekTpoMarHuTHas 1
UHAYKIUS"

162 Pemenne 3amau nmo treme "MexaHUdeckne 1
Kkosebanus"

163 Pemenue 3aga4 no reme "IIE€KTPOMArHUTHBIE 1
Kxosebanus"”

164 Pemrenue 3agad mo reMme "MexaHuueckue U 1
3JIEKTPOMArHUTHBIE BOJTHBI"

165 Pemtenue 3amay o treme "Onruka"

166 Pemenue 3amay o teme "OcHoBel CTO"
Pemenue 3amau no teme "KopnyckyisspHO-

167 bl pHOyCKyJIAp 1
BOJIHOBOM yanu3m"

168 Pewmenue 3amay no reme "duszuka atroma" 1

169 Pemenne 3amau mo teme "duznka arToMHOTO 1
siApa U 3JIEMEHTApHBIX YyacTull"

170 Pemenue 3amgau no teMe "OIeMEHTHI 1
actpoduzuxu”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
» dusuka, 10 kinacce/ Kabapaun O.D., Opnos B.A., Osenuuk 3.E. u apyrue; noa
penakmueit [Tunckoro A.A., Kabapauna O.®., AkiinonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemienue»

» dusuka, 11 kinacc/ I'paués A.B., [loroxes B.A., Caneuxuit A.M., bokos IL.1O.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3narensckuil nentp « BEHTAHA -
['PA®y»; AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemnieHue»

» dusuka, 10 kinace/ I'paués A.B., [Toroxes B.A., Caneuxuii A.M., bokos ILIO.,
OO611ecTBO C OTpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuii neHTp « BEHTAHA -

['PA®y»; AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemnenHue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://fipi.ru/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/

https://uchi.ru/teachers/migration

https://fipi.ru/

https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/11

https://ege.sdamgia.ru/
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