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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YPOBHE CpeaHEro o0IerooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUIN U TpeOOBaHUI K pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pazoBatenbHOM mporpammsl, mpeactaBieHHbIX B DI'OC COO, a Takxe
c yu€roM (enepanbHOM paboueil mporpamMmbl BocnutaHus U Konuenmuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aIUAX
Poccuiickoii ®enepanuu, peann3yronmx OCHOBHbIE 00pa30BaTENbHbIE IPOIPAMMBI.
[Iporpamma no ¢usuke onpezaenser 0013aTeNbHOE TPEIMETHOE COIEpP KaHNE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3/IeiioB
y4eOHOro mpeaMeTra ¢ y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro mpolecca, BO3PAaCTHBIX OCOOEHHOCTEM  00y4aroluxcs.
[Iporpamma mo ¢usuke Aa€T MpeACTaBICHHWE O IENIX, COJEp:KaHWHU, OOIIei
cTpaternd OOy4YeHHUs, BOCHHUTAHUSA M PAa3BUTUS OOYYArOMIMXCS CPEACTBAMHU
yuebHoro npenmMera «Pu3nka» Ha yriryoJ€HHOM ypOBHE.

Nzydyenne kypca ¢Gu3MKM yriayONEHHOIO YPOBHSI IMO3BOJISIET pPEaTU30BaTh
3aa4 MPOQECCHOHATBHON OPUEHTAIINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4arolmumMcsi, KOTOpble HEOOXOAMMBI JJIi MNPOJOJDKEHHS O00pa3oBaHUs B
OpraHu3almsXx MNpoPecCHOHAIBLHOrO0 O0pa3oBaHMUsl IO pa3IMYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CIELIUATIbHOCTSIM.

B nporpamme mo ¢usuke onpeaensstoTcs miaHupyeMble pe3yabTaThl OCBOSHUS
Kypca (U3MKM Ha YpOBHE cCpeAaHero oOmero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMeTHbIe, MpeaMeTHbie (Ha  yriayOnéHHoMm  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM i pa3pabOTKu TpeOOBaHUN K JIMUHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3ysibTaTaM O0O0Yy4YaroIIUXCs, OCBOMBILHUX
nporpaMmmy 1o (pu3KKe Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHus Ha yTIyoJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESITETbHOCTHBIN MOAXO/I.

[TporpamMma o (hu3HKe BKITIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PM3UKH Ha YyTITyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3YIbTATHI 110 TOAaM OOYUCHHS,

coziepkanue yueOHoro npeamera «Ousmkay mo rogam o0ydeHusl.

[IporpaMmma 1o ¢u3uKe uMeeT NPUMEPHBIN XapakTep W MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3HUKH JIJIST COCTABJICHHUS CBOMX Pab0OUUX MPOTpamMM.

[TporpaMmMa no ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IOPEIOCTaBIAET BO3MOXKHOCTH JJI pPEaju3alyd Pa3IUYHbIX METOIUYECKUX
MOJIXOJJOB K MpPEMoAaBaHui0 (U3MKK Ha YTrIIyONEHHOM YpOBHE TMpPH YCJIOBHHU
COXpaHEeHUs 00s3aTeTFHOM YacTH COEPIKaHUS Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMUM 00 okpyskaroniem Mupe. IIKonpHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBJICHHWH, HM3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
busndeckoir reorpadmeirt u acTpoHomuei. lcmonb3oBaHWME W AKTHBHOE
npuMeHeHue (U3UYECKUX 3HAHUW ONpEeNeNuiIo XapakTep W OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B chepe FIHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUS HOBBIX MaTEpUaJOB C 3aJaHHBIMU CBoOicTBamu. M3yueHue ¢Gusuku
BHOCHUT OCHOBHOU BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyuaroierocsi, B OpMUpOBAHUE YMEHUI MPUMEHATh HAYYHBIH METOJ MO3HAHUS
MPU BBIMOJIHEHUU UMH YYEOHBIX UCCIIEI0BAHUA.

B ocHOBY Kypca (u3HMKH Ha ypOBHE CPEIHETO OOLIET0 00pa30BaHUs MOJIOKEH
Ps UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoea uenocmmuocmu. B COOTBETCTBHUM C HEW KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3leioB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (QU3NUKU
o0benMHEH BOKpYr (u3Mueckux Teopuidl. Beaymmm B Kypce sBisercs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanmuzanus TPEIonaracT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MYECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
($u3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU ITpoOIeMaMu.

Hoesa npuxnaonoit nanpasinennocmu. Kypc ¢busuku yriayOaEHHOTO YpOBHS
MpeAnojaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX
IIPUJIOKEHUN H3YyYECHHBIX TEOpUU M 3aKOHOB. [lpm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOLIMX MpPEICTaBICHUM U COBPEMEHHbBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »srkonocusayuu peanusyeTcss TOCPEICTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKke OOCYKIEHUs
npo6JieM pallOHAIBHOTO MPUPOIOTIOIB30BAHMS U IKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue cofiepKaHusl MporpamMmbl Mo (GU3KKE JOHKHO ObITh MOCTPOCHO Ha
IOPUHLIMAIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s pusuku peamuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTOJIb30BAHUM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeCTBYyolero (akropa ydeOHoro mnporecca. Jms yrayOnéHHOro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHUYECKOTO IKCIIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANBHBIE YYEHUYECKHE OMNbITHl MPU H3YYECHUH HOBOTO
MaTepuaia, J1abopaTtopHble paboThl U pabOThl NpakTHUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3anuu GU3NYECKOro NpakTUKyMa. B mepBoM citydae npakTHKyM
npoBoauTcs b0 B koHIle 10 m 11 kmaccoB, nmubo0 mociie MEPBOrO M BTOPOTO
MOJIYTOIUH B KaXKJOM M3 3TUX KJaccoB. BTopoit cmocob — 3To mHTErpamusi padot
IPaKTUKyMa B CHCTEMY J1a00OpaTOPHBIX paboT, KOTOpPHIE MPOBOAATCS B MpoOIlecce
u3ydeHus paszaena (temsl). [Ipu sToM mon paboramu NpakTUKyma MOHUMAETCs
CaMOCTOSITEJIBHOE ~ UCCIIEJOBAaHHE, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY
cBEPHYTOr0, 00001IIEHHOTO BH/1a O€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrO HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MPAKTUKyMa IpEACTaBlieHa €AUHBIM IepeuHeM. BuiOop
TEMATUKU JUIS 3TUX BUJOB YYCHHUYECKHUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
YY4aCTHHKaMU 00pa30BaTEIbHOTO MpOIecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIrO
IUIAaHUPOBAHMS W OCHallleHus KaOuHera ¢usuku. Ilpu 3TOoM oOecneunBaercs
OBJIQZICHUE OOYYalOUIMMHCS YMEHUSMU TMPOBOJUTH NpPSIMbIE U KOCBEHHBIE
U3MEPEHUs], UCCIENOBAaHUS 3aBUCHUMOCTEM (PU3MUECKMX BEIUMYMH U TOCTAaHOBKY
OTIBITOB TIO MTPOBEPKE MPETIOKEHHBIX TUIIOTE3.

Bonbiroe BHIMaHNE yAETISETCS PEHICHUIO paCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a]aui C SIBHO 3a/1aHHOM
Y HESBHO 33JIaHHOW (PU3NYECKON MOJENbIO, MO3BOJISIOIIUE TPUMEHATh U3yUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszzesia Kypca, TaKk U HHTETPUpYs
NPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3aenoB. /[ kauecTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHud Ha OObSICHEHHE/Npe/CKa3aHue TMpOTeKaHus (PU3NYECKUX
SIBJICHUH W TIPOIICCCOB B OKPY’KAIOIICH >KU3HM, TPeOyromue BeiOOpa (pu3nuecKou
MOJIEJH JUIsl CUTyalliM NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHunto yueOHoro npouecca Kypc pu3uku yriayOaéHHOTo ypOBHS Ha ypPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBHSX MPEAMETHOIO
kabuHeTa. B kabuHere (u3MKKM MOKHO OBITH HEOOXOAUMOE J1a0OpaTOPHOE
000py10BaHUE JUIsl BBITIOJHEHMS! YKA3aHHBIX B porpamMme no (pu3NKe y4eHUYECKUX
OMBITOB, TAOOPATOPHBIX PAOOT U PabOT MPAKTHKYMa, & TAKKE JIEMOHCTPAILMIOHHOE
o0opy10BaHUE.

JleMOHCTpallMOHHOE  000pyJIOoBaHHE (OPMUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHON JOCTAaTOYHOCTH U 00ECleYrBaeT MOCTAaHOBKY
NEPEYUCIICHHbIX B MporpaMMe Mo (u3MKe KIIOUEBBIX JEMOHCTpalud IS
UCCIICIOBAaHMUSI  M3Y4YaeMbIX  SIBJCHHMM M  MPOLECCOB, OMIHPUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, KX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OOpyJIOBaHUE JI YYCHUYECKUX MPaKTHYECKUX padoT
dbopMupyeTcss B BHJIE TEMAaTHYECKHX KOMIUJIEKTOB M OOECIIeUMBAeTCsS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(POBBIX JabopaTopuil.

OCHOBHBIMU LIENSIMU H3y4eHUs! GUUKH B 00111eM 00pa30BaHUU SBISIOTCS:

dopMupoBaHHEe UHTEpeca M CTpPEMIICHUS OOy4YalolmuXcs K HaydHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTHE UX HMHTEJUICKTyaldbHbIX U  TBOPYECKHUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTaBICHUN O HAy4YHOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
MCCIIEIOBATENbCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJjbTaTa MU3yuyeHUs] OCHOB
CTpOEHUS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (DPM3HKH;

dbopmMupoBaHUe YMEHUN OOBACHSTH SIBICHUS C UCIOJIb30BAaHUEM (PU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUM O POIM (PUBMKU JJIS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUIM 0 BO3MOHBIX chepax  Oynymen
npodeCCUOHAIBHOW  JICSITEIbHOCTH, CBSI3aHHBIX C (PU3MKOHM, TMOATOTOBKAa K
nanbHeieMy o0y4eHHUIO B 5TOM HAlpPaBIICHUU.

JlocTxeHre 3TUX Leled oOecreuynBaeTcsl pelieHueM CIeAYIOUINX 3a]ad B
MpoIIecCe U3YUYEHUS Kypca PU3NKU Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOMMX (PU3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUAX,  BKJIOYas  MEXaHWKY,  MOJCKYJSpHYIO  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIIEMEHTHI aCTPODU3UKH;

dbopMHpoBaHUE YMEHHUI MPUMEHATHh TEOPETUYECKUE 3HAHUS JIsI OOBSICHEHUS
bu3nYecKuX SBJICHUM B MPUPOJAEC U IJIs MPUHATUS MPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKH3HHU;

OCBOCHHE CITOCOOOB PEIICHUS Pa3INIHBIX 3a/1a4 C SBHO 3aJaHHOM (PH3UUECKOM
MOJIeJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/aHue (PU3NYECKOU
MOJIeNIM, AJEKBaTHOW YCJIOBHMSIM 3a/Jaud, B TOM 4YHUCJIE 3aJad WHXKEHEPHOIO
XapaKkTepa;

NMOHMMaHWe (U3NYECKUX OCHOB M TPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLLYIO CPENY;

OBJIQJICHUE METOJAMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEJICHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHaldW3a W HHTEpIHpeTanuu  uHdopmanuu,
OTIPEENICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUSI YMEHHUU IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodecCHOHATBHON NESITEIIBHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrayOn€HHBI ypOBEHBb
u3ydeHus: ydeOHoro mpenmera «®Ddu3mka» HA YpOBHE CpPEIHETO OOIIETro
oOpa3oBaHusl BbIOMpaeTcs OOyYalOIUMUCS, IUIAHUPYIOUIUMHU —TPOJODKCHHE
o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue pusuku (yriyOna€HHBIM YpPOBEHB) HA YPOBHE CPEIHET0 0OIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 wacoB (5 yacoB B HENEII0),
B 11 ximacce — 170 vacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3MKE TMEpeueHb JTa0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOP
poBeneHUsT J1a0OpaTOPHBIX pabdOT ¥ OMBITOB € YYETOM HWHAMBHUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/IBI.

dusuka — pyHaamMeHTanpHas HayKa o npupoje. HaydHblil MeToa mo3Hanus u
METO/IbI UCCIICIOBAHUS (PU3NICCKUX SBJICHUM.

DKCHEpUMEHT U TEOpHs B IIpoIlecce MO3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHuss (U3MUECKUX BEIMYMH (QHAJIOTOBbIE M IU(POBBIC
U3MEpUTENbHbIE PUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MopaenupoBanue QpU3MUECKUX SBICHUN U MPOLIECCOB (MaTepuaibHasi TOUKA,
a0COIIOTHO TBEPI0E TETI0, HI€alIbHAS )KUJIKOCTb, UJ1€aTbHBIN Ia3, TOUCYHBIH 3apsiy).
['unote3a. PU3NUECKUM 3aKOH, TPAHUIBI €T0 TPUMEHUMOCTH. Du3nueckas Teopusl.

Ponb u mecto Qusuku B POpMUPOBAHUM COBPEMEHHOW HAYYHOM KapTUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTH JIFOCH.

Yuenuueckuii 3xcnepumenm, navopamopnvie pabomaol, npaKmuxym.

N3mepeHne cuiibl TOKa U HANPSKEHHS B LEMH TOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ LM(poBoil 1aboparopueit mo ¢usuke. [Ipumepsl U3MepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHIKCHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Panuyc-BekTop MarepuaqbHOW TOYKH, €Tr0 MPOEKIIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienure, CKOpOCTh (CpEeaHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIHMH HAa OCU CHCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€pUaIbHONW TOUYKU OT BPEMEHU U UX
rpaduKy.

CBobOonHoe majeHue. YCKOpeHue CBOOOJHOTO TajeHus. JIBWKeHue Tena,
OpOIIEHHOTO TMOJ] YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOPEHUsI MaTEepUaIbHON TOUYKU OT BPEMEHU U UX TpauKH.



KpuBonmHenHoe  nBuxeHue. JIBKeHME  MaTepUalbHOM  TOYKM IO
OKPYXHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepuoa u yvacroTa oOpailieHus.
[lenTpocTpeMuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHT€HIUAIBHOE) U MOJTHOE
YCKOPEHHE MaTEpPUANIbHON TOUKH.

TexHuyecknue yCTPONCTBA U TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETD,
JIBWKEHHE CHAPSA0B, LICTIHbIC, IIECTEPEHYATHIE U PEMEHHBIE IEPEAAUYHN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTeEMBI OTCUETA, WIUTIOCTPALUS KMHEMATHYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

Crioco0bI ucClIeIOBaHUS JBUKCHU.

WnrocTpanus npeaenbHOro nepexoia i NBMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBmxeHus: Tena, OpPOIIEHHOrO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPUI, CKOPOCTEMN IBMXKEHHS OJJTHOTO U TOT'O XKE Tella
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmuxKym.

N3yyeHne HEepaBHOMEPHOTO JIBMXKEHHS C LEJIbIO0 ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenre yCKOpEeHMs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHUSA CBOOOJTHOTO MaJIcHUus (pexoMeHT0BaHO
UCIIOJIb30BaHUE IU(POBOIL TabopaTopun).

N3ydenue nBuxeHus Tena, OpoLUIeHHOI0 TOpU30HTaNbHO. [IpoBepka rumnoTessl
O TPSAMOM MPONMOPLUOHAIBHOM 3aBUCHUMOCTH MEXKIY JaIbHOCTBIO IONETA U
HAYaJIbHOM CKOPOCTBIO TEJa.

W3yyeHue IBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSIHHOW IO MOJIYIJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHU TIeproia 00pallieHnss KOHHYECKOro MasgTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanenble cuctemsl orcuéra. [IpmHumn
oTHocuTenbHOCTH ["anmunes. HenHepuuanbHbie CUCTEMBI OTcuéra (OmpenesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cul.

Bropou 3akoH HeroTOHA 1151 MaTepUaibHOU TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TSITOTEHUSA. OKBUBAJICHTHOCTh TI'PAaBUTALIMOHHON U
WHEPTHON MACCBI.

Cuna TspKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MaIeHUsI OT BHICOTHI HAJl
MOBEPXHOCTHIO IUIAHETHI M OT Teorpapuieckoil mupoTsl. JIBukeHne HeOECHBIX Te
U uXx cryTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, aBuxKymierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe Tpenue. Cuia TpeHUs CKOJILKEHUS U CUJIa TPEHUS TTOKOSI.
Koadpounuent tpenns. Cuna cOnpoTUBIECHUS NPU IBUKEHUH TENA B )KUJKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JBUKCHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOIINITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue ABMKEHUS TeJl B MHEPLMAIBHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHIKMT OTHOCUTEIBHOCTH.

Kauenue AByX HUIMHAPOB WIM IIAPOB PA3HOM MAaCChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMATILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOIECUCTBYIOIIEH ITPUIIOKEHHBIX K TETY CHII C IPOU3BEIECHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YIBTATE B3aUMOCHCTBUS TE.

N3Mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

LleHTpoOeKHBIE MEXaHNU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSA, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmuxym.

N3mepennie paBHOACHCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rUnoTe3pl 0O HE3aBUCUMOCTH BPEMEHU JIBIXKEHUS Opycka Io
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.



HccenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TPYKHHE U
PE3UHOBOM 00pasIie, OT X AehOopMaIi.

V3ydyeHne IBHIKEHHUS CHUCTEMBI TEJI, CBS3aHHBIX HHUTHIO, IICPEKHHYTON 4epes
JIETKUI OJIOK.

N3mepenue kodpduiineHTa TpeHUs MO BEJIMYHUHE YIJIOBOro KO3 duimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue NBHKEHUS Opycka MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KOA(UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUA Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpAOe Teno. I[locTymarenbHoe M BpamaTelibHOE JIBHXKEHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CroxeHune cuil, IPUIOKEHHBIX K TBEpHoMy Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroiunBoe, HeyCTOHYNBOE, O€3pa3InuHOe PaBHOBECHE.

TexHuyeckue yCTPOWCTBA M TEXHOJOIMYECKHUE IPOLECCHI: KPOHLITEHH,
CTPOUTENIBHBIM KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomaol, npaKmMuKym.

HccenenoBanve yCiIOBHM pPAaBHOBECHS TBEPAOIO Tela, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEWHOB U PACUET CUJI YIIPYTOCTH.

M3ydeHne yCcTONYMBOCTH TBEPAOTO TENIA, UMEIOLIETrO IIOIAAb OIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

Nmnynbc MaTepuagbHOW TOUYKH, CUCTEMBI MaTEpUAIIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIBCA TEJA.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MowmeHT umItypca MarepuaibHOU TOUKHU. [IpencraBienue o coxpaneHuu
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJISX.

PaboTa cuibpl Ha MaJloM M Ha KOHEYHOM mepemernieHuu. ['paduueckoe
MpeACTaBIeHUE pabOThl CHUIIBI.

MoHOCTh CUJIBI.

Kunernueckasi sHeprus mMarepuaibHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHble W HENOTCHIMAJIbHbIE CUJbl. [loTeHUMaNbHAsA >HEPrusl.
[ToTenmmanbHas 3Heprust ynpyro nepopmupoBaHHoi npykuHbl. [loTeHnanpHas
SHEPTHUs TEJIa B OJHOPOJIHOM T'paBUTAMOHHOM noJie. [loTeHnmansHas sHeprus Tena
B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJHOrO Iapa (BHYTpM M BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTb. TpeThss KOCMHUYECKAS] CKOPOCTb.

CBs13b pabOTHI HETIOTCHIIUABHBIX CHJI C K3MEHEHUEM MEXaHWYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHne bepHynu 11 MICAIBHOM KUJAKOCTHM KaK CIIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne yCcTpOMCTBAa M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOTIEP, IPYKUHHBINA MUCTOJET, THPOCKOII, (PUTypHOE KaTaHUE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

N3mepeHne MOITHOCTHU CUJIBL.

W3meHeHue 2Hepruu Telia IPU COBEPIIICHUH pabOTHhI.

B3auMHbIe nTpeBpalieHrsl KUHETUYECKON U MOTEHUIUAIIBHON YHEPIUM IIPU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Npu CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue umiyiibca Tesa 1o TOpMO3HOMY ITyTH.

N3mepenue Cuiibl TSITU, CKOPOCTH MOJAEIH JEKTPOMOOMIISI U MOIITHOCTU CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBIL.

HccnenoBanne COXpaHeHHs! UMITYJIbCA IIPU YIIPYTOM B3aWMOJICUCTBUU.

N3MepeHne KHHETUYECKOM SHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUS MOTEHLIUAIbHON 3HEPIUH MPYKUHBI C PaOOTOMN CHUJIBI
TPEHMUSL.

Onpenenenue pabOThl CWJIBI TPEHUS TPH JABUKEHUU Tejla MO HAKIOHHOMN
IJIOCKOCTH.

Pasznen 3. MoJiekyasipHasi pu3nKa ¥ TEePMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopu.

OCHOBHBIE TOJIOXKEHUSI MOJEKyJsipHO-KuHeTnYeckor teopuun (MKT), ux
onbITHOE 000cHOBaHue. uddysus. bpoyHoBckoe nBuxeHue. XapakTep ABUKEHUS
Y B3aUMOJCUCTBHUS 4YaCTHUIl BelecTBa. Moaenu CTPOEHUS Tra30B, KUIKOCTEW U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [locrosanas ABorapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopens uneanbHOro rasa B MOJIEKYJSIPHO-KMHETHYECKON TEOPUH: YACTHILIBI
rasza IBHXKYyTCSl XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AoOcomoTHas
Temriepatypa (mkaia temneparyp KenbBuna). 3akon [dansTona. M3ompouecchl B
UJcaIbHOM Ta3e C T[IOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
IIPEICTABICHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

CBs3p  MEXIy JIaBIGHHEM W  CpPEAHEH  KUHETUYECKOM  3Hepruei
MOCTYIMATEILHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJl HJI€AJIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HJI€aIbHOTO T'a3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: TEPMOMETP,
OapomeTp, MoTydeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mogens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust sKkuIKoCTeH.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeToK.

Habmtoienue u uccienoBaHue n30MpoLEecCoB.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomaol, npaKmMuKym.

HccnenoBanne mporecca YCTAHOBJIEHUs TEIUIOBOTO PAaBHOBECHUS IIPU
TeII000MEHE MEXKTy TOpsiueii U XOJI0AHOM BOJIOH.

W3yyeHue H30TEpPMUYECKOro mpouecca (PEeKOMEHIOBAHO MCHOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mpolecca.

N3ydenne nu3obapHOro rnpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHWe BHEIIHUX YCIOBHM ISt
TEPMOJIMHAMHUYECKON CUCTEMbl. BHelIHNE U BHyTpeHHUE napaMeTpsl. [Tapamerpol
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPETHUE 3HAUECHUS BEJIMYMH, ONUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauamo TepMomuHamuku. (CaMONpOU3BOJIBHAS — pellaKcauus
TEPMOJMHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.



Mopens uleanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHue MenneneeBa—KiamnelipoHa u BbIpakeHHE JUIsl BHYTPEHHEH >HEpPruu.
VYcnoBusi NpUMEHUMOCTH 3TOM MOJIETM: HU3Kasi KOHLEHTPAIUsl YaCTHll, BBICOKHE
TeMIiepaTypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPTHH OJJHOATOMHOI'O HJ€aIbHOTO
rasa.

KBazucrarnueckne U HECTaTUUECKUE MTPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKE. Brruucienue padoTel o rpaduky
npouecca Ha pV-auarpaMmme.

Temonepegaya  kak  crmoco0  M3MEHEHUsS ~ BHYTPEHHEW — sHepruu
TEPMOJMHAMHYECKOM  cuUcTeMbl 0e3  coBepiieHus pabotel.  KoHBekIus,
TEIJIONPOBOJAHOCTD, U3ITyYEHHUE.

KomnuectBo Ttemnorsl.  TemmoéMKocTs Tena. YaenpHas MW MOJSpHas
TEIUTIOEMKOCTH BelIleCcTBAa. YpaBHeHHWe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHHs
ToruBa. Pacu€r konuuecTBa TEIUIOTHI Mpu Teruionepeaade. llonstue 006
aauabaTHOM IIpoliecce.

[IepBblii 3aKOH TEpMOAMHAMUKU. BHYTpeHHsIs sHEprusi. KonnuecTBO TEmIoThI
u paboTa Kak Mepbl U3MEHEHMS BHYTPEHHEU DSHEPrUM TEPMOJIUHAMUYECKOU
CUCTEMBL.

BTopoii 3aKk0H TEpMOJMHAMUKY J1JI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3a]TaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOJUT €IMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoi1 3aKk0H TEPMOIMHAMUKH U1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee X0JIOHOTO Teja K 0ojiee HarpeToMy 0€3 KOMIIEHC AT
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIECCOB.

[TpuHumIe! necTBus TerioBbix MamuH. KIT/.

Maxkcumansaoe 3nauenue KII/I. [ukm Kapno.

DKOJIOTMYECKUE ACMEKThl MCIOJb30BAHUA TEIUIOBBIX JBUraTenen. TemioBoe
3arpsiI3HEHHUE OKPYKAIOIIEH CPebl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJOTMYECKHE MPOLECCHl: XOJOAWIbHHK,
KOHJUITMOHEP, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeIM, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIepaTyp, YTUJIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alUs OMOOPraHUYECKOTO TOIIMBA IS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIlIupeHUN.

Bo3aymHoe orauso.

CpaBHeHME YACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUU.

HccnenoBanne aanabaTHOrO mpoliecca.



KomrmbroTepHble MOAENN TEIIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuxym.

N3mepeHnune yaeabHON TeMI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPTUM MEXMOJICKYJISIPHOIO B3aUMOJICVCTBUS U
TEMIEPATYPhl KUTICHUS dKUJKOCTEH.

Tema 3. Acpecammnvie cocmoanun eeuwjecmea. Dazoewvie nepexoobl.

[TapooOpa3zoBanue u KoHAeH calys. Micnapenne u KuneHue. Y aebHast TerioTa
napooOpa3oBaHusl.

HaceimieHHble ¥ HEHachIleHHbIE napbl. KadecTBeHHas 3aBUCHMOCTH
IJIOTHOCTH Y IABJICHUS HACBIIIEHHOTO NIapa OT TEMIEPATYPhI, UX HE3ABUCUMOCTb OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTauid3auus. YAelbHas TEIUIOTa IIJIABJICHHUS.
CyOnumarius.

Hedopmanuu tBEpaOTO Tena. Pactsxkenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedpopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEMHOE
pacuimpeHrue. AHTapMOHU3M TEIIOBBIX KOJEOaHUI YaCTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIUPEeHHs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (ha30BbIX MEPEX0Iax.

YpaBHeHUE TEIJIOBOTO OajlaHca.

[ToBepxHocTHOE HaTskeHHE. Koda(phuIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanunnsapusie sBnenus. J[aBmeHne noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI:  KUIAKUE
KPUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TerioBoe pacmmpeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumnsipasie siBiaeHUS.

Mopaean HeHBIOTOHOBCKOM KHUIKOCTH.



Croco0b1 M3MEepEHUs BIKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HaGmronenue mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TEMIOTHI IIJIaBICHUS JIbIA.

M3ydeHne CBOMCTB HACHILIEHHBIX MapOB.

N3mepenne abCOIOTHON BIaXKHOCTH BO3/yXa U OLIEHKA MaccChl apoB B
IIOMEIIICHNH.

N3mepenune ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne moayis FOnra.

HccnenoBanve 3aBUCMMOCTH  JAeopManMyd  pEe3MHOBOrO  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBL.

Pa3znen 4. DiiekTpogUHAMUKA.

Tema 1. dnekmpuueckoe none.

OnexTpuzanys Tel U €€ MpOsIBICHUS. OJEKTpUYecKui 3apsna. [IBa Buma
DIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, HOMAJIEKTPUKH M HOJYIIPOBOIAHUKH.
DJIEMEHTAPHBIN AJEKTPUUECKUH 3apsl. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsia.

BsaumopaeiictBue 3apsaoB. Toueunslie 3apsanbl. 3akoH KyioHa.

Onextpudeckoe nojue. Ero neiicTeue Ha SIEKTPUYECKUE 3apsbl.

HanpsoxkéaHocts  anekTpuueckoro  mnoss.  IIpoOubrii  3apsin.  JluHuum
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIIMaNBHOCTD ANEKTPOCTATUYECKOrO MOJIsA. Pa3HOCTH MOTEHUMATIOB H
HanpspkeHue. lloTeHnmanbHas sSHeprust 3apsja B DJIEKTPOCTATHYECKOM  IOJIE.
[ToTennman snexTpocraTnyeckoro nmosist. CBsA3b HANPSYKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMANIOB ISl AJEKTPOCTATUYECKOro Mojs (KaKk OJHOPOJIHOTO, TakK M
HEOHOPOJIHOTO).

[IpyHLIMN CYTIEPIIO3UIIUY DIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHOU cdepbl. [lone
PaBHOMEPHO 3apsKEHHOro Mo 00bEéMy mmiapa. Ilosie paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JWMHUN HanpsDKEHHOCTH ATUX TMOJEH H
HKBUIOTEHIIHMAJIBHBIX [IOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE. Y CIIOBHE PABHOBECHUS 3aPSI0B.

JIupneKTpuKu B JJIEKTPOCTATHYECKOM  MOJIE. Jvanexrpuueckas
IIPOHUIIAEMOCTb BELIECTBA.

Konnencatop. DNeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCAaTOpa.



[TapamienbHOE coequHEHNE KOHAeHcaTOpoB. [locenoBarenbHoe COeIMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOPA.

JIBrmxKeHHEe 3apsKEHHOW YaCTUIBI B OHOPOIHOM JIEKTPHUYECKOM MOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOILECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allluTa, 3a3eMJICHUE HSJIEKTPONpHOOpPOB,
KOHJIeHCATOpHkI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLINI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aluTa.

Y CTpOUCTBO U AEUCTBUE KOHAECHCATOPA MOCTOSTHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U TUDJICKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiaKa v pa3psjika KOHJIEHCATOpa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmMuKym.

OueHka cui B3auMOAECHCTBUS 3apSyKEHHBIX TEN.

HabGronenue npeBpaliieHus SHEPTUH 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
U3IIy4YEHHs CBETOIMOAA.

N3yyeHue npoTekaHus TOKa B LIETIH, COIEpPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIUAJIOB (HampsHKEeHMST ) pu
MOCJIEIOBATEIBLHOM COECMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsa KOHAEHCATOpa Yepe3 PE3UCTOP.

Tema 2. Ilocmosannulit 31eKMpPuULECKUil MoK.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBusl CylieCTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUUECKOTrO Toka. MCTOUHMKH
toka. Hanpsoxenue U n OJ1C é.

3akoH OMa [T yyacTKa LeTu.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJHOPOJAHOTO
MPOBOJAHUKA OT €ro [JWHbI M IUIOIIAJH MONEPEYHOTO CEUYECHUs. Y AEIbHOE
CONPOTHUBJIEHUE BEUIECTBA.

[TocnenoBarenbHOE, MapajjIeIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBn€HHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon Jlxxoyns—Jlenna.



MOIIHOCTE 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BbLAENIAEMas Ha
pe3ucrope.

O/J1C v BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3akKoH OMa J1J1s TOJTHOM
(3aMKHYTO#) dJIEKTpUYEeCKOM I1ienu. MOIMHOCTh HCTOYHMKA ToKa. KopoTkoe
3aMBbIKaHHUE.

KoHaeHcaTop B ey NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI: aMIIEpMETP,
BOJIBTMET], PEOCTAT, CUYETUUK IEKTPUUECKOIN SJHEPTUU.

Hemoncmpauyuu.

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS ISl pE3UCTOpa,
JaMITbl HAKAJIMBaHUS U CBETOIHO/A.

3aBUCUMOCTB COIPOTHUBIICHHSI IUJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYEHUs U MaTepuraa.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA OT COINPOTUBJIEHUS IIPU MOCTOSSHHOM
HaIpPSHKEHUH.

[Ipssimoe n3mepenne J/]C. KopoTkoe 3aMbpIKaHNe TAIIBBAHUYECKOTO dJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CriocoObl coeTMHEHNs NCTOYHUKOB Toka, DJ]C Oarapeii.

HccnenoBanre pa3HOCTH NOTEHIMAIOB MEXAY MOJFOCAMU HCTOYHUKA TOKA OT
CWJIBI TOKA B 1IEMH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmuxKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepeHne yneabHOro COpOTUBIIEHUS IPOBOJIHHUKOB.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HAMpsDKEHUS I JIAMITbI
HaKaJIMBaHUSI.

VYBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenune 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS! ICTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJ[C raapBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanre pa3HOCTH NOTEHIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKA OT
CWJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paznuunsix cpeoax.

OnexkTpuyeckas NPOBOJUMOCTb  PAa3JUYHBIX  BEIIECTB.  JJEKTPOHHAs
MPOBOJUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTb CONPOTHUBIICHUS] METAJLJIOB OT
TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKkuid TOK B Bakyyme. CBONCTBA 3IEKTPOHHBIX ITyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass o npuMecHast POBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DNEKTPUYECKUN TOK B DJIEKTPOIHUTAX. DJIEKTPOIUTHYECKAS IUCCOLUALMS.
OnekTponus. 3akoHbl Dapajes i JIEKTPOJIn3a.

DJIeKTpUYeCKH TOK B razax. CamMOCTOSTENbHBII W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CAMOCTOSITENBHOTO pa3psna. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ta30pa3psiiHbIC
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, IOJYIPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOUOI, CBETOJNO/I, TaTbBaHUKa, paMHUPOBAHNE ME/IU, BHIIJIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsblI asekTposinza Papanes.

W ckpoBoii pa3psia U MPOBOAUMOCTb BO3AyXa.

CpaBHeHHE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuxKym.

Habmronenue 3nexTpoiusa.

N3mepeHue 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHUBIIEHHMSI  TEPMOPE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHe BOJIBT-aMIEPHON XapaKTEPUCTUKU JUOIA.

Du3nYecKuil MPaAKTHUKYM.

CrniocoOb1 n3MepeHust GU3NIECKUX BETUYHH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUI (PU3NUECKUX BEIHYMH.
OueHka rpa’ull OrpeIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAHUNA  3aBUCUMOCTEM
bu3nUecKkuX BETUYHMH, MPOBEpKa MPEAJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3zjieNax «YUYEHHUYECKHMH  SKCHEPHUMEHT,
1ab0paTopHbIE pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3U.

N3yuenue kypca ¢puszuku yray0oiaéaHoro yposHs B 10 kitacce ocyecTBiIsieTcs
C Y4ETOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnple ROHAMUA, CEA3AHHbBIE C U3YUEHUEM MENMOO08 HAYUHO20
nOo3HaHuA: SIBICHUE, HAYYHBIN (aKT, TUIIOTe3a, (PU3NUecKas BeIMYMNHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIEIb, HW3MEpPEHHUE,
HOTPENIHOCTA U3MEPEHUM, U3MEPUTENbHBIE TPUOOPBHI, U(ppOoBast 1adOpaTopHusl.

Mamemamuka: pemieHue CcUCTeMbl YypaBHeHHH. JlunedHas QyHKIM,
napabona, rurepOona, ux rpaguku U cBoiicTBa. TpuUroHoMeTpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKAECTBO.
BekTopsl ¥ X IPOEKLNU Ha OCU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: Mexannueckoe JBM)KEHUE B KUBOU npupoze, nudpdysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpejsbl,
yTUau3anus OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIWJUISIPHBIE SIBJIICHUS B IPUPOJE,
JJIEKTPUYECKUE SIBICHUS B KUBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAs Macca, MOJIydeHHE HaHOMATEepHaJIOB, TEIJIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAIUIbI, SJEKTPUUECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJIMTUYECKAass  JAWCCOLMALMS, TalbBaHUKA, JJIEKTPOHHAS
MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHHHM C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M IKMJAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAHHUE 3aKOHOB COXPAHEHHUs
MEXaHUKH B TEXHHKE (TMPOCKOMN, BOAOMET W JIPyrue), JBUraTelb BHYTPEHHETO
cropanusi, nmapoBasi TypOHHa, OBITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUU
NOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTpOnpUOOpoB,
razopaszpsaHble JaMIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Paznen 4. DiekTpoAMHAMHUKA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUe TMOCTOSSHHBIX MarHUTOB U TPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMH. [IpuHoumn cynepnosuuuun
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHUH.

MarnutHoe 1oJie IPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.

Cuna AMnepa, €€ HalpaBJIE€HUE U MOAYJIb.

Cuna Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHULIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6ota cubl JlopeHiia.

MaruauTHoe nose B BeniectBe. GeppoMarHeTuky, napa- U JMaMarHeTUKHU.



TexHu4eckrue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: NPUMEHEHUE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATENh SIKOOM, YCKOPUTENIH dJIEMEHTaPHBIX YaCTHII.

Hemoncmpauyuu.

Kaptuna  7OuHME  WHAYKIMA ~ MAarHUTHOTO  MOJA  IIOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna muHUN MarHUTHOM MHYKIIMY TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTtBrue cuibl JIOpeHI1a Ha KOHBI 3JIEKTPOJIATA.

HaOmronenue nBuXeHUs MydKa 3JeKTPOHOB B MAarHUTHOM TIOJIC.

[TpunHIUN JEUCTBUS AJIEKTPOUZMEPUTEIIHLHOTO npubdopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomot, RPAKMUKYM.

HccnenoBaHrue MarHUTHOTO MOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHKOB.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MAarHUTHOM HHAYKIIMM HA OCHOBE M3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOyKyusL.

SIBnenue anekTpoMarHuTHOW UMHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAayKuu. 3akoH 3JIeKTpOMarHUTHOW wuHAYKuuu Dapajes.
Buxpesoe anektpuueckoe nozie. Toku Pyko.

OJIC vHAYKIMU B MNPOBOJHUKE, ABWXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika WHIYKTMBHOCTM B II€MM TOCTOSHHOTO TOKAa.
SBnenue camonnaykiuu. I1C caMOMHIYKIIAH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: WHIYKIIMOHHAS
Meyb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMHU TEJI IPU ABWKCHUU B MArHUTHOM TI0JIE
3emun.

Hemoncmpauuu.

HabGmronenue siBieHus 3JIEKTPOMAarHUTHOW WHIYKITUH.

Uccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHMTHOIO MOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarHuTa B aJlFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUU.

Hccnenosanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIN.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, nPaKMUKyMm.

HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

OnpeneneHue UHAYKIIMUA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sSIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJieH AIEKTPOMarHuTHOTO TeHEpaTopa.

Paznen S. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenbnas cucrema. CBOOO HBIC KOJIEOAHMS.

["apmonunyeckue konebanusi. Kunematudeckoe ¥ JUHAMHYECKOE OIMCaHUE.
DHepreTuuecKkoe ONnucaHue (3aKOH COXPaHEHUs MEXaHWYeCKOW sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUS TaPMOHMUYECKUX KOJIEOAHUN M3 MX SHEPreTHYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza konebaHuil. CBs3b aMIUIMTYIbl KOJEOaHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJICOaHUM €€ CKOPOCTH M YCKOPEHUSI.

[lepwon u uwactora kosebGanuit. [lepumon manblx CBOOOJTHBIX KOJ€OaHUN
MaTEeMaTU4YeCcKoro MadTHHuka. llepuos cBOOOJAHBIX KOJIEOAHMM MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyK/IeHHbIe KoJieOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, Yachl,
Kaudelid, My3blKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0Jie0aTEIHbHOTO IBUXKECHUS.

HabGnronenne He3aBUCHMOCTH MEpUoa MaJIbIX KOJeOaHuil rpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPH01a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHUBHOM TMPYXKHHE C IIEJBIO
dbopmupoBaHUs MIPEACTABICHUIN 00 H1eaTbHON MO MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUI.

Hab6monenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMNA HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOeOaHN Ha yIIPYyTOM IMO/BECE.

N3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue sHEPTUH B IPY>KUHHOM MasSITHUKE.

HccnenoBanuie yObIBaHUS aMIUTUTYABI 3aTyXaIOMINX KOJIECOAHUIA.

HccnenoBanrie BbIHYXICHHBIX KOJIEOaHUM.

Tema 2. InekmpomazcHumHubvle KOAEOAHUS.

Konebarenbubiii kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYAbI
3apsa KOHAEHCATOpa C AMIUIUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHUS YHEPTUH B UCATBHOM KOJIeOaTeTbHOM KOHTYPE.

3aTyxaromnue AJIEKTPOMArHUTHBIE KoJieOaHusl. BeinyxneHnsbie
AJIEKTPOMarHUTHbIE KOJeOaHusl.

[lepemenHbII TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHUS NpU pa3iaudHor (dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.

CHHycCOMIAIBHBIN NEpPEMEHHBI TOK. Pe3ucrop, KOHAEHCATOp M KaTylIKa
VWHIYKTUBHOCTH B LENU CUHYCOWJAIBHOIO NMEPEMEHHOIO TOKa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

WneansHblii  Tpancpopmarop. IlpomsBoactBo, mepenaya u mnotpedlieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKA MpU NPOU3BOJACTBE 3JEKTpodHepruu. KynbpTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHH4eCcKkrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JIEKTPUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUM JIEKTpONepe1ay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB 4aCTOThI CBOOOIHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHMi.

['enepaTop He3aTyXaroUUX JIEKTPOMArHUTHBIX KOJICOAHUA.

Mopenp 3JIeKTpOMarHuTHOTO reHepaTopa.

BriHyXeHHbIE CHHYCOUIAIbHbBIE KOJICOaHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu MocCienoBaTeIbHOM COEIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VYcTpoiicTBO M IPUHIIKT IeHCTBUSI TpaHchopmaTopa.



Mopens IMHUY SIEKTpOnEpPEaaAUH.

Yuenuueckuii s3xcnepumenm, nadvopamopnvie padbomaoi, npaKmuxKym.

Nzyuenue tpanchopmaropa.

HccnenoBaHne NEPEMEHHOTO TOKa Ye€pe3 IOCIEN0BAaTENbHO COEAMHEHHBIE
KOH/ICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogeHue 31eKTpOMarHuTHOIO PE30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL.

MexaHnyeckue BOJIHBI, YCIOBHS MX pacnpocTtpaHeHus. llomepeunbie u
OpoAobHbIE BOJIHBL. [lepuon, CKOpOCTh paclpoCTpaHEHHs] U JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPAXKEHUE, MpEIOMIICHUE, HUHTep(epeHuus u
U paKIms.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DJEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS U3JIyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas oprueHTanus BEKTOPOB B JJIIEKTPOMAarHUTHOM BOJTHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPaKE€HUE,  IPEJIOMIICHUE,
noJisipu3anys, uHTepdepeHuns u qudpakums.

[IIkana 3/1€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 371eKTpPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIHMIIBI paAHOCBS3H U TeEeBUACHUA. Pagronaokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TeIEBU30D, aHTEeHHA, Tenedon, CBY-neun,
yJIbTPa3ByKOBasi AMATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JIJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

Habmoienue oTpakeHus: U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepeniinu u qudpakiinii MEXaHUYECKUX BOJTH.

AKYCTHYECKUIN PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpuMEHEHUE.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYA0N U
4acTOTOW KoJeOaHuH.

HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPETOMIICHHE,
noJisipu3anus, Iuppakuus, THTepPepeHIus.

Oo6HapyxeHue nHOPaKpPacHOTO U yIbTPaPrOIETOBOrO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuxKym.



M3yyeHue napameTpoB 3BYKOBOU BOJIHBI.

N3yuyenue pacrnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacpOCTpaHEHHE CBETA B OJMHOPOAHOM cpexe. Jlyd cera.
To4YeuyHbIN ICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoeHue n3o0pakeHUil B
1ockoM 3epkane. Chepuueckue 3epkaina.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IocTOSHCTBO 4aCTOTHI
CBETa M COOTHOLIEHHE JIJIMH BOJIH IPU MEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEpe3
TPAaHMILY pa3Aesia IBYX ONTUYECKUX CPE]I.

Xon myueit B mpusme. [ducnepcusi cBera. ClOXHBIA cOCTaB O€lIOro CBETa.
IBerT.

[lonmHoe BHyTpeHHEE OTpakeHue. [IpenenpHbI yroa MmoJHOrO BHYTPEHHETO
OTpaXEHUS.

CoOuparomue 1 paccerBaroye JuH3bl. ToHkas mH3a. @OKYCHOE pacCTOSIHUE
Y ONTUYECKAsl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEOMETPMM M OTHOCHTEIBHOIO IOKa3aTess
IIPEJIOMIICHUS.

dopMmysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30U.

Xox myda, MpOUIEAIIEro JUH3Y I0J MPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckod ocu. Iloctpoenne wu300pake€HUM TOUKM M OTpe3Ka MpsSMOU B
cOOMpAIOIUX U PACCEUBAIOIINX JIUH3AX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspematomnias cnocoOHocTh. a3 kak onTuyeckas
CUCTEMA.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKOW ONTHUKH.

BonnoBas ontuka. WuTtepdepennuss cera. KorepeHTHblE HMCTOYHUKH.
VYcnoBuss HaOMIOAEHUST MAaKCMMyMOB M MHHUMYMOB B HHTEp(EpEHUHOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. [IpuMepsl KiacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakiuronHas pemérka. YcCIoBUE HaOIIOIEHUS
IJIABHBIX ~MAakCHMyMOB TIpM  IaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceerta.

TexHHUYecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOCKLUMOHHBIN ammapaT, MPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPa’KEHUSI CBETA.



HccnenoBanrie mpeioMIICHHS CBETA.

HaOnronenue nojHoro BHyTPEHHETO OTpakeHUsl. Moiesib CBETOBOIA.

HUccnenoBanne Xo/a CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPAIIIECITBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanrie CBOMCTB M300paKEHUH B JIMH3aX.

Mopenn MUKpOCKoOIia, TeJIECKOomna.

Hab6nronenue naTEepdepeHIInu CBETA.

HaOnroienue 1BETOB TOHKUX TIEHOK.

Hab6mronenune nudpakmum creta.

N3yuenne nudppakiIMOHHOW PEmETKH.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu ceera.

Habnronenue nosisipusaiuuy cBera.

[IpuMeHeHue MOISIPOUIOB JJIsl U3YUCHUS] MEXaHUYECKUX HANPSAKEHUM.

Yuenuueckuit 3kcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3Mepenue nokasarens MpetoMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUA OT BemlecTBa (Ha
pUMEPE KUJIKHUX JTUH3).

N3mepenne HoKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n300pakeHUs: B CUCTEME U3 TJIOCKOTO 3epKaja U JUH3bI.

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

HaOmonenue nudpaxuuu, uHTEpPEpEeHITUN U TOJISIpU3alliU CBETA.

N3yuenne noysipuzalvu CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JTUDJIEKTPUKA.

N3yuyenue naTepPEepeHIINM JTa3ePHOTO U3TyUYCHUS HA IBYX MIEISX.

HabGmronenne nucnepcun.

HaOmronenue u ucciaegoBanue IuppakiinoOHHOTO CIIEKTpa.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3ITy4EHHUS! CBETOIMO/A MPU MOMOIIN AUGPAKIIUOHHOM
PELIETKMU.

Paznen 6. OcHOBBI clieMAJILHOM TEOPUM OTHOCUTEILHOCTH.

[ 'paHHLIBI IPUMEHNMOCTH KJIACCHYECKON MEXaHUKHU. [1ocTynaTsl cnennanbHON
TEOPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  wHTepBas.  [IpeoOpaszoBanus  JlopeHiia.
VYcnoBue nOpudMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKpAICHUE JTTUHBI.

DHEPrusi U UMMYJIbC PEISTUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbI. DHEPTHUS
MTOKOSI.



TexHuyeckue ycTpouCTBa U TEXHOJOTHYECKUE MPOIECCHl: CITyTHUKOBBIC
NPUEMHUKH, YCKOPUTENHU 3apSXKEHHBIX YaCTHII.

YYeHNYEeCKUH IKCIIEPUMEHT, Ta00paTOPHBIE pabOTHI, MPAKTHKYM.

OnpeneneHue HUMIyJIbCa W DHEPIUM  PEISTUBUCTCKUX  dYacTll (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapHo-601H0801 0Yaau3M.

PaBHOBecHOE TemiIoBOe U3NydeHHEe (M3NydyeHHe aOCOJIOTHO YEPHOTO Tela).
3akoH cmemnienust Buna. 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUsi U UMITYJLC (HOTOHA.

dotordpdext. Omeitel A. I'. CroneroBa. 3akonsl porodddekra. YpaBHEHHE
OunamTenHa 11a Gorodddekra. «KpacHas rpanuia» dpotodrddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaxarolryro moBepxHocTh). Ombiter [1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. Bonuel ne bpoins. [{nuna Bonssl ae bpounnsa u
pa3Mepbl 00JacTH JIOKanM3aluu JBWXKYyLIeics dvactunbl. KopryckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOILIEHUSI HEOMPeaenEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CIEKTPOMETP,
(doTo3nEMEHT, (HOTONATUMK, TYHHEIBHBII MHKPOCKOII, COJHE4YHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3dQheKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (oTodPdekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, navopamopnvie pabomaol, npaKmuxKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune noctossaHo# [limanka Ha ocHOBe nccnenoBanus pororddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Duzuxa amoma.

OneIThl IO HCCIEAOBAHUIO CTpPOeHUs aroMma. llmanerapHas Mojenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsoieHne (pOTOHOB IPU NEPEX0JIE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Bunbl cnexktpoB. ClieKTp ypOBHEW 3HEPIHH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHE cBeTa. Jlazep.

TexHuyeckue yCcTporMcTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdopaa.

HabGnronenue nuHedyaThIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3IYUYEHHUS.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, nPAKMUKyM.

HaOmronenue muHe9aToro crekTpa.

HccnenoBanue CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Duzuxka amomnozo A0pa u 371eMEeHMAaAPHbLIX YACMUY,.

Hyxnonnas mozens siapa [eiizenbepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Anb(a-pacnaa. OJIEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnaj. ['amma-u3nydeHue.

3akOH paguOaKTUBHOTO pacnaja. PaauoakTHUBHBIE HW30TOIBI B MOPUPO/IE.
CBoiICTBa MOHHU3UPYIOLIETO HU3ITy4YeHUS. BlMsHUE paguoaKkTUBHOCTH Ha YKUBbBIC
opranu3mbl. EcrectBeHHbIN PoH u3nmydenus. Jlozumerpusi.

DHeprus CBs3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sipa.

Anepubie peakuuu. [denenue u cuntes saep. SAnepusie peaktopsl. [Ipodaemsr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKHUE AaCHEKThl Pa3BUTHUSA
AIEPHON YHEPIETUKMU.

MeTtobl perucTpalumu U UCCIEI0BaHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBHUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenne o CtangapTHOUM Mojienu. KBapK-riirt0OHHas MOJIENb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHoOW Mojenu. TéMHas Martepuss U TEMHas
SHEprusl.

EnuHcTBO (priznyeckoit KapTUHBI MUPA.

TexHn4eckne yCTpouCTBA U TEXHOJOTUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIii peakTop, TePMOSIESPHBIN PEaKTop, aTOMHast 0(0M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuxKym.

HccnenoBanue TpEKOB YacTHIL (110 TOTOBBIM (poTOrpadusim).

HccnenoBanre paiioakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETpA.

N3yuenue nornomieHus 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH.



Otanbl pa3Buths actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (U3UKH [JIsi OOBSICHEHUS MPUPOABI
KOCMUYECKHX 00BEKTOB.

Mertonel aCTpOHOMHYECKHUX HcciienoBaHU. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bupa 3Bé3aHoro Heba. Co3Be3gusi, SipKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHeprum CosiHIA U 3BE3.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CHeKTpaJIbHbINA K1acc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCJIENOBATENBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW IOCIEAOBATENBLHOCTH. BHYTpeHHEEe CTpOoeHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUHU U 3BoonnU CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunbiii [Tyte — Hamia I'amaktuka. ITosmoxxenne u aBuxenue CoJiHila B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006ma. PazOeranue rajgakTuk.
Teopus bonporo B3pbeiBa. PenmkToBOE M3TydeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€31HOr0 HEOA HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi ONpeIeNIeHUs TMOJI0KEeHNU HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be31usi (CEeBEpHOro MNOJyLIApUs U SIPKUE
3BE3ILI.

HaGmronenuss B Tenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Du3nYeCcKuil MPaKTUKYM.

CriocoObl1 n3MepeHust GPU3NUECKUX BETUYHH C UCTIOJb30BAaHIEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PHU3UYECKUX BEJIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUN  3aBHCUMOCTEMN
(bu3MUecKuX BEIUYHMH, MPOBEpKa MPEMJIOKEHHBIX TUMOTe3 (BbIOOp M3 padoT,
OMUCAHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHUYECKHM  HIKCIEPUMEHT,
n1abopaTopHbIe pabOTHI, TPAKTUKYMY).

O06o01maroiiee NOBTOPEHNE.



O0o00uIeHNEe U cucTeMaTh3alusl COAEpKaHus pa3iesioB Kypca «MexaHukay,
«MounekynsipHas puU3HKa U TEpMOIUHAMUKAY, « DNEKTPOAMHAMUKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBadA
¢duznka», «IEMEHTBl aCTPOHOMUHU U aCTPOPUIUKIY.

Ponp ¢u3uku M acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIBHON M TUYECKOMN cepax NesTEIbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIBbHOM,
CUCTEeMATHU3UPYIOIEeH, OOBSICHUTEIBHOW M  MPOTHOCTHUECKOM  (PyHKIMI
(¢uznyeckoil Teopum, posb GU3NUECKON TEOpUU B (OPMUPOBAHUN MPEICTABICHUN
0 Qu3nuecKol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHUpa B OOIIEM pSAAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBA3M.

N3yuyenue kypca pusuku yriryos€HHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcamMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SIBJICHUE, HAYYHBIM (akT, rumnoresa, (puanyeckas BEIUMYHMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEPEHUE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEbHBIE TPUOOPHI, IM(DpoBas 1adopaTopusi.

Mamemamuka: penieHUE CHUCTEMBl ypaBHEHUH. TpuUroHOMETpUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1€CTBO. BEKTOpBI M HX MPOEKUMU HA OCHU KOOPAMHAT, CIIO)KEHHE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX (yHKUMA. [Ipu3Hakum nogoOus TpPeyroJbHUKOB,
OTIpeJIeNICHHE TUIOMIAIN TUIOCKUX (puryp u o6béma Ted.

Buonozcua: >nextpuueckue SBICHHUS B JKMBOM mpupone, KojeOaTelnbHbIE
JBIKEHUS B JKMBOM HPHUPOJAE, SKOJOTMYECKHE PHUCKUM NPU MPOU3BOJCTBE
ANEKTPOSHEPTUH,  DIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYXalolleld  Cpenbl,
yIbTPa3ByKOBasi JIMArHOCTUKAa B MEIMIIMHE, ONTUYECKHE SIBICHHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsA CTPYKTYpa TBEPIABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIEKTPAIbHBIM aHAIN3.

I'eocpaghusa: marauTHple TIOMIOCA 3€MIIM, 3AJIEKH MArHUTHBIX DY,
(boToChEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocusn: TUPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
3JIEKTpoIBUTaTENb SIKOOM, reHepaTop MepeMEHHOro TOKa, MHAYKIIMOHHAs IeYb,
JMHUM 3JIEKTpONEpeay, dJIEKTPOABUTaTeNb, pagap, paauoONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynapTpa3BykoBas JIMarHOCTHMKAa B TEXHUKE,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJHEYHasl OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, I€PHAs SJHEPreTUKA U DKOJIOTHYECKUE aCIIEKTHI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHoCTHBIE Ppe3yJbTaThbl OCBOCHUS yueOHOro mpeamera «DuU3MKa»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPCHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, TMO3UTHUBHBIX BHYTPEHHHX  YOEXKJEHHI, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM LIEHHOCTSM POCCHUHCKOrOo OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAM3AalUH OCHOBHBIX HANpPaBICHUN
BOCIIUTATEIbHON JEATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIMTAHUS:

e Cc(hOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUAIOIIEr0Cs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOIIECTBA;

e TMPUHATHE TPAJUUUOHHBIX OOIEYETOBEUECKMX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIpPAaBICHUHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIbHBIMU  HHCTUTyTaMU B
COOTBETCTBHUH C UX QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K 'YMaHMTAPHOMN U BOJOHTEPCKON AEATEIbHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

e CIOCOOHOCTbH OIICHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHbBIE PEILCHUS,
OPUEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUMUBOTO OyIyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOUYasg JCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYLIETO HU3UUYECKOI HAyKe.

TPYA0BOI'0 BOCIIMTAHMSA



UHTEpEC K pa3inyHbIM chepam npodecCHOHATBHON ACSITETbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM U TEXHUKOW, YMEHHE COBEPILIATh OCOZHAHHBIN
BBIOOp Oynayiel mpodeccuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TIJIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUI0 M CaMO0Opa30BaHMIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HH.

IKOJOINYECKOIo0 BOCIIMTAHUA

c()OpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTIO
XapakTepa 3KOJOTHUYECKUX IPo0OIieM;

IUTAHUPOBAHME U OCYILECTBICHUE ACUCTBUN B OKPYKAIOIIEH cpesie Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYMBOTO pa3BUTHSI YEIOBEUECTBA;
pacIIMpPEHNE ONBITA JEATEIbHOCTH 3KOJIOTMUYECKOW HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O IIO3HAHMUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh MNPOEKTHYIO M HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh UHIMBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJLHbIE YUeOHbIE el cCTBUSA
Bba3zoBble Jjornyeckue 1elicTBUA:

CaMOCTOATENBbHO  (OpMyNIHpOBaTH U aKTyalIM3UpOBaTh MpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh UENU AECATEIbHOCTH, 3a1aBaTh MAPAMETPbl U KPUTEPUU UX
JTIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYUSI B PACCMaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHAIA3a UMEIOIIUXCS
MAaTE€PUaAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TETbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciienoBarejbcKkue AeCTBUA:

BJIa/IETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMH MOHATHSIMH U METOIaMHU
bu3nuecKoil HayKu;



BJIAJCTh HaBbIKAMU  Y4€OHO-MCCIIEI0BATEIHCKOM u MPOEKTHOU
NESATEIIBHOCTH B 00J1aCTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY IIOMCKY METOJOB pelIeHHus 3a1ad  (PU3UYECKOro
CoJlep KaHusl, IPUMEHEHHIO Pa3JIMYHbIX METOOB ITO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH [0 IIOJYYEHHMIO HOBOT'O 3HAHUSA, €r0
UHTEPIIPETALINY, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIUYHBIX Y4eOHBIX
CUTyallHsIX, B TOM YHCJI€ MPU CO3JIaHUH YYEOHBIX MPOEKTOB B 00JAaCTH
buzukwy;

BBIBIIATh IIPUYMHHO-CJICICTBEHHBIE CBSI3M W AKTYyaJIM3UpPOBATh 3a1ady,
BBIJIBUIaThb TUIIOTE3y €€ peLICHHs, HaxXOAUThb AaApPryMEHTHl A
JIOKA3aTEIbCTBA CBOMX YTBEPXKIACHUM, 337aBaTh NapaMETpbl U KPUTEPUU
pEeLIeHHS;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJE pCELICHUS 3aJa4d pPeE3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3YyYEHUN (PUBUKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAaHMS MO (U3UKE B NPAKTUYECKYIO O0OJIaCTh
KU3HEIEATEIIHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IaCTel;
BBIJIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTMHAIIBHBIE MOX0/IbI U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH MOJTy4eHUsI HHPOpMAIH (PU3HMUECKOTO COACpKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSATEIBHO OCYUIECTBISATh IOUCK,
aHalIM3, CUCTEMATH3alMI0 W HMHTEpIpEeTaluio UH(GOpPMAIMU Pa3InyHbIX
BUJIOB U ()OPM TMPEACTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIUY;

UCIOJIBb30BaTh CpPEACTBa MH(POPMAIMOHHBIX U KOMMYHUKalMOHHBIX
TEXHOJIOTMA B  PEIIEHHWM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aay C COOJIOJIeHnEM TpeOOBaHUN HSPrOHOMMKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEpKaHUA B pa3iMyYHBIX (opMaTax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMU U LEJIEBOM ayIuTOpuH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:



OCYIIECTBIATh OOIEHWE Ha Yypokax (U3UKH U BO BHE-yPOUHOM
NESTEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

HOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMaH/IHOM U MHIMBUTyaJIbHOM
paboThI;

BbIOMpAaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHH C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0TO YjIeHa KOJUIEKTHBA,

OPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATh MU
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTUKEHHIO: COCTaBJAThH IUJIaH
NEUCTBUMN, pacCIpelessiTh POJIA C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOET0 BKJAJa M KaXJOr0 Y4acCTHHKA KOMaHJbl B
oOIIMii pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBbIE IPOEKTHI, OLICHUBATh HAEU C IO3ULUU HOBU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISATh TO3UTHBHOE CTPATETMYECKOE MOBEACHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISTh TBOPUYECTBO U BOOOPAKEHUE, ObITH NHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC Y4eOHbIE AeHCTBUS
Camoopranusanus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENIbHYIO AESATEIBHOCTD B 00J1aCTH
(U3UKK U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PAaCUYETHBIX M KauyECTBEHHBIX
3a/lay, IJIaH BBINOJHEHHUS MPaKTUYECKOM pabOThl ¢ YYETOM HMEOUIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATIOUTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX TPEANOYTEHUH;
nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAaTH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO IPYIUIIMUA B 0OJACTH
(GU3MKH, TIOCTOSIHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KyJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JAaBaTb OLCHKY HOBBIM CUTYallUAM, BHOCHUTL KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PCIYJILTATOB LCIISIM,



e BIIAJIETh HABBIKAMH TIO3HABATEIBHONW pe(IeKCMU Kak OCO3HAHUS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

e HCHOJIB30BaTh MPHUEMBI pedICKCUU JIJIs OLICHKHU CUTYaIlUH, BEIOOpa BEPHOTO

peueHus;

e YMETh OLIEHUBATh PUCKUM M CBOCBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHIKEHHIO;

e TIIPUHHAMATh MOTHBBI M ApPryMEHTHI APYTUX IPU AHAIU3E PE3YJIbTATOB
JICSITEIbHOCTH;

e TPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;
e TMPUHUMATH MOTUBBI M apPTyMEHTHI IPYTHUX MPU aHAIN3E PE3yJIbTaTOB
NEeSATEeTLHOCTH;
e TPHU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHOKH.
B mpomecce mocTkeHUS JMYHOCTHBIX PE3YIhTATOB OCBOCHHUS IPOTPAMMEBI I10
bu3MKe s YPOBHS CpPEHEro OO0IIero oopa3oBaHUs y 00ydaromuxcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN HWHTEJUICKT, TIPEAMOJIar Ao A
c(hOpMUPOBAHHOCT:
e CaMOCO3HAaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHUMAaTh  CBOE

OMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e€;

e CaMOPETYJIMPOBAHMUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCA K
OMOITMOHAJIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHXKEHHIO 11eJIN
U yCIIeXy, ONTHMH3M, HHUITMATUBHOCTh, YMEHHE JICUCTBOBATh, UCXOM U3
CBOHX BO3MO>KHOCTEH;

e DOMITATHH, BKIIOYAIOMICH CHOCOOHOCTh TOHMUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh  BBICTPAHWBAThH
OTHONIICHUSI C JPYTUMHU JIIOJBMH, 3a00THTBCS, TMPOSBIATH HHTEPEC U
paszpeniaTh KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATBI



K xoniy oOyuenus B 10 knacce npeIMETHBIE Pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pa3nu4aTh YCIOBHUS MPUMEHUMOCTH MOJIENIECH (PU3UIECKUX TEN U ITPOIIECCOB
(sBNIEHUI): MHEpUUATIbHAS CUCTEMa OTCU€Ta, a0COJIOTHO TBEPAOE TENO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJIHOE TaJICHUE,
a0CoJIIOTHO yrpyras jaedopmaliys, aOCONIOTHO YyNpyroe W abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHMS, MOJEIM ra3za, JKUJIKOCTM U TBEPAOTO
(KpUCTAIIIMYECKOT0) Teja, UICAJIbHBINA T'a3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
DIEKTPUYECKOE TIOJIE;

paznuyaTh yCioBHsS (TpaHMIbl, O0JACTH) MPUMEHUMOCTU (U3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBIACHATH MEXAaHUYECKHE TMPOIECChl U SIBICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBWKEHUSA, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3zoBaHus [amuiies Il CKOPOCTH W TEpPEMEIICHHUS,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTEIBHOCTH [anmunies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAaHUYECKOU
OHEPTUH, CBSI3b PabOTHl CHIIBI C U3MEHEHHUEM MEXAaHWYECKON HSHEPTUH,
yCIIOBUSI paBHOBECUS TBEPJAOTO Teja), MPU OTOM HCIOIH30BAThH
MaTeMaTHYECKOE BbIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS NPUMEHUMOCTH
(dbu3nYecKX 3aKOHOB: MpeoOpazoBaHuil ['amuies, BTOPOro U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYJIbCA M MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHI U SIBICHUS, UCIIONIb3YSI
ocHoBHble moJoxkeHuss MKT wu 3akoHbl MosekynsipHOM (U3UMKH U
TepMOJMHAMHUKU (CBSI3b  JaBJEHUSI HJICAJIBHOTO Tra3a Cco CpeaHel
KMHETUYECKOW JHEPruer TEIUIOBOTO JBMKEHUS M KOHIICHTPAlHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEOHEH KUHETUYECKOU
SHEPruel TEIJIOBOTO ABUYKEHHS €r0 YacCTHIl, CBS3b JIaBJICHUS UEaJIbHOIO
raza ¢ KOHLEHTpaluuMeW MOJIEKYJl M €ro TeMIepaTypod, ypaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpPAHEHMSI PHEPrUU B TEIUIOBBIX IMPOIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTHYE€CKOE BHIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS TPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneiipoHna;

aHAJU3UPOBaTh U OOBACHATH DJICKTPUYECKUE SIBIICHUS, HCIOJIB3YS
OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsza, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJI, MPUHUHUI CYNEPHO3ULINHU DIICKTPUUECKUX



MoJIeil, IPU ATOM YyKa3blBas YCJIOBHSI MPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ TMPAKTUYECKU Ba)KHbIE COOTHOLICHMS: 3aKOHbI OMa Juisi ydacTka
UeNyM WU UL 3aMKHYTOW SJIEKTPUYECKOM Lemnu, 3akoH Jkoyma—JleHa,
npaBuia Kupxroda, 3akonsl @apajnes A1 371€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HUCIOJIb3YS BEJIUYUHBI:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbI, IaBJICHUE, TOTEHIIMAIbHASI SHEPTUs, KHHETUUECKask YHEPT U,
MEXaHUYEeCKasl YHEPIus, paboTa CHIIbI, IIEHTPOCTPEMUTEIILHOE YCKOPEHHE,
Cuja TSKECTH, CUJa YIOPYrOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tela ¢ 3eMIIEN BOJIM3U €€ TOBEPXHOCTH, SHEPTHUS YIIPYTOH
nedopMalu MpyKUHbBI, KOJTUYECTBO TEIIOTHI, aOCOIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJAMHAMHKE, BHYTPEHHSS SHEPTHsl WACATHHOTO
OJIHOATOMHOTO Ta3a, padoTa UAEaNIbHOrO ra3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJ[ uaeanbHOro TEMJIOBOrO JIBUTATENS; 3JIEKTPUUYECKOE MOJIE,
HaIpsHKEHHOCTh 3JIEKTPUYECKOTO MOJIsA, HANPSHKEHHOCTh MOJII TOYEUYHOTO
3apsiia WK 3apsOKEHHOTO 1Iapa B BaKyyMe M B JIUDJICKTPUKE, MOTEHIINAI
ANEKTPOCTATUYECKOTO MOJIS, PA3HOCTh NMOTEHUIUAIIOB, 3JIEKTPOABHKYILAS
cuja, CUJla TOKa, HalpsKEHUE, MOITHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  CONPOTHUBICHUE  y4yacTKa  LEeNu  C
MOCJIEA0BATENBHBIM U MAPATJIEIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTO NOJII KOHACHCATOPA;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHHUs  (U3HYECKUX  SIBJICHUM:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBM)KCHHE YacTHUI[ BEILECTBa,
TEIIOBOE paBHOBECHE, OPOYHOBCKOE NBWXeHHUE, MU dy3us, HUcIapeHue,
KUIIEHUE W KOHJICHCAIIUS, TIJIABJICHUE U KPpUCTAJUIU3AIMs, HAlIPaBJIECHHOCTh
TeIIonepeaayu, dIEKTpU3alus Tell, SKBUIMOTCHIIMATLHOCTh TTOBEPXHOCTH
3apsKEHHOTO TTPOBOIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PU3MYECKON BETUUHHBI OT
JIPYTO#l ¢ UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUMN, TIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJYYEHHOM  3aBUCHUMOCTHU
bu3nUecKkux BEIUYMH B BHUAC TpaduKkoB ¢ Y4E€TOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JeJlaTh  BBIBOJABI IO  pe3yjbTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUsT (PU3NYECKUX BEIWYUH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHUs, OLICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUMOTE3bI: TIJIaHUPOBATH
AKCTIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh



NOJIyYEHHBIE pE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3B;

co0I01aTh TpaBmiia 0€30MacHOro TPyAA MPH MPOBEICHUH UCCIICI0BAaHUH B
paMKax  y4yeOHOro  SKCHEpHUMEHTa, MpakTUKymMa H©  ydeOHo-
UCCJIEOBATEIBCKOW W IMPOEKTHOM JAESITEIBHOCTH C HCIIOJIIB30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiath pacy€THBIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
duznyecKoil MoJeIbI0: HA OCHOBAaHUHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (MBMYECKOW MOJEeNH, OTBeyaromeld TpeOOBaHMSIM  3aadw,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M ITOCTYJIAThI (PU3UUECKUX
TEOPHUM IIPU UCIOJIb30BAHUM MATEMAaTUYECKUX METOJOB PEIICHMs 3aiad,
IPOBOJUTH PacU€Thl HA OCHOBAHUM MMEIOIINXCS JTAHHBIX, aHAJTU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUYETOM IMOTYYEHHBIX
pE3yNbTATOB;

pelmarh KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HAaHUU U3
Pa3HbIX pa3zienoB Kypca GU3MKH, a TAK)KE UHTETPALUK 3HAHUHN U3 APYTrUx
NPEIMETOB €CTECTBEHHO-HAYYHOIO LHKJIA: BBICTPAUBATH JIOTUYECKYIO
LEMOYKY PacCyXJI€HUI ¢ ONOPOM HAa U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECKHUE SIBICHMUS,

UCIOJIBb30BaTh TEOPETUYECKHUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE IPOLECCOB OKPYXAIOIIEr0o MUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEeATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (DU3MYECKUMHU IPOLIECCAMH, C
MO3UIIMHI SKOJIOTHUECKON 0€30MacHOCTH, IPEACTaBICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PA3yMHOM MCIOJB30BAHUM JTOCTUKEHUN
HAyKd W TEXHOJOTWHA [UIsl JAJBHEWIIEro pa3BUTHS YEJIIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh pa3IMyHbIe COcOObl paboThl ¢ MH(pOpManuen (puznyeckoro
COJEpKaHUS C MHCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMalMOHHbIE
TEXHOJOTHM U1 TIOMCKa, NepepaboTKW M TpenbsABICHUS y4eOHOU u
HAy4YHO-TIOMYJISIPHOU MH(OpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uH(popMaIuK, TOJIYYEHHONM M3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MONYYaeMyl0 MH(OPMALMIO U OLICHHWBATH €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOpPMALIUU;

HPOSIBIISIT OpraHU3alMOHHBIE u MIO3HABATEJIbHbBIE yYMEHUS
CaMOCTOATEIBHOTO NPHOOPETEHHSI HOBBIX 3HAHUHM B MPOLECCE BHIMOIHEHUS
MPOEKTHBIX U Y4EOHO-UCCIEA0BATEIbCKUX PadOT;

paboTath B TpYIE€ C MCIHOJHEHHWEM Pa3IMYHBIX COLMAIBHBIX PpOJEH,
IJIAaHUPOBATH PAOOTy TPYMIbI, PALMOHATBHO PACTIPEACNSITh 1€ATeIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMBATH BKJAJ Ka)XJOro W3
YYaCTHUKOB TPYIIINHI B PEIICHUE PacCCMAaTPUBAECMON TTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieil npodeccuoHanbHOU ASSTEIbHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xon1ty oOyuenus B 11 knacce npeIMeTHbBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HNOHHUMATh POJIb PU3UKU B SKOHOMUYECKON, TEXHOJIOTHYECKON, COLTUAIbHOMN
U ATUYECKOHN cdepax NeATeTbHOCTH YEJIOBEKa, POJib U MECTO (DU3UKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B IMPAKTUYECKOU
NEATEIbHOCTH YeJIOBEKAa M JTaJbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HaYCHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSCHUTENbHON U
IPOrHOCTUYECKON (PYHKUMH (U3NYECKON TEOPHUH — DJIEKTPOJUHAMUKHU,
CHEUaIbHOW TEOPUU OTHOCHTEIHOCTH, KBAaHTOBOW (DU3HKH, POJIb
¢u3nueckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NUECKOW KapTUHBI MUpa B OO0IIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;
pa3nuyaTh yCIOBUS IPUMEHUMOCTHU MOJIENeH (PU3UUECKUX TN U IMTPOLIECCOB
(s1BJ€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJEeOaHHsl, MAaTEeMaTUYECKH MAasSTHUK, WICaIbHbIN
PYKUHHBIH MAasITHUK, rapMOHHYECKHE BOJIHBI, UJCaIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeIell aToMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IN CBETA;

paziuuath yCJIOBHUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3HMUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHMSI M 3aKOHBI JJEKTPOJAWHAMHUKU U
CHElUalbHOW  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
ANIEKTpPUYECKOro 3apsga, cwia Awmmnepa, cuia JlopeHna, 3akoH
AJEKTPOMAarHuTHOM  WHAyKumu, npaBwio Jlenna, cBa3p  J/IC
CaMOMHAYKIMHU B 3JIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCTHIO



M3MEHEHHUSI CUJTbI TOKA, TOCTYJIATHI CIEIMaIbHON TEOPUU OTHOCUTEIIBHOCTH
DiHIIITeNHHA);

aHAJTU3UPOBATh U OOBSACHITH KBAHTOBBIC IIPOLIECCHI U SABJICHUS, UCTIOJIb3Ys
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEWHA IS
dboTordexra, mepBuIit 1 BTOPOi oCTyNaThl bopa, MpUHIIMIT COOTHOIICHUS
HeonpenenéHHocte [eiizenOepra, 3aKOHBI COXPAHEHHS 3apsSI0OBOTO U
MacCOBOT'0 YHCEN U 3HEPTUU B SIACPHBIX PEAKLMAIX, 3aKOH PaJIUOAKTUBHOIO
pacrajua);

OMUCHIBATh (PU3MUECKHE MPOLECCHl U SIBICHUS, HUCIOIb3Yys BEJIHYMHBI:
HaIpsHKEHHOCTD AJIEKTPUUYECKOTO MOJISL, MOTEHIMAJ AJIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IOTEHLUHAJIOB, JJIEKTPOABWKYINAS CHJIA, HWHAYKIUA
MAarHMTHOTO TMOJIsl, MarHUTHBIA TMOTOK, cuja Amriepa, UHAYKTUBHOCTb,
ANEKTPOJABMKYILAS. CHJIAa CAMOMHAYKIHMH, SHEPIHsT MAarHUTHOTO TOJIs
MIPOBOJIHUKA C TOKOM, PETISITUBUCTCKUM UMITYJILC, IIOJTHASI SHEPTHS, DHEPTUS
MOKOSI CBOOOJIHOM YaCTHIIbI, SHEPTUSI U UMITYJIbC (POTOHA, MACCOBOE YK CIIO
Y 3apsi sApa, SHEPTUS CBSI3U A]1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUS  (U3HYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAsI MHIYKIHSI, CAMOMHIYKIIMS, PE30HAHC, HHTEPhEpEHIIUS
BOJIH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpaKECHHE,
doTornexrpuueckuit 3¢ ekt (hotoaddekr), anbda- u 6era-pacnaabl saep,
ramMma-us3iaydeHue saep, Gu3nuecKue MPUHIUITBI CIIEKTPATIbHOTO aHAlIu3a U
paboTHI J1a3epa;

ONpENEATh HAMPABJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMIiiepa u cuiibl JIopeHua;

CTPOUTH N300pakeHHe, CO3JaBaEMOE TUIOCKUM 3€pKaioM, TOHKON JIMH301,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATralOUIMe ACTPOHOMUYECKUE TMOHATHS, TEOPUU U
3aKOHBI JIJI1 aHalM3a MW OOBACHEHUs (U3NUECKUX MPOLIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEXKTAJIAKTUYECKON
cpeje; ABMKEHUSI HEOSCHBIX TeJl, IBOIOLNHM 3BE3/] U BeelleHHOM;
IPOBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (DU3MYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSIMBIX HU3MEPEHUM, TMpPU HDTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOH  3aBUCHUMOCTHU
bu3MYecKuX BETUYMH B BHUAC TPaPuKOB C Yy4ETOM aOCOIIOTHBIX
MOrPEIIHOCTE  W3MEPEHUH, [eJlaTh  BBIBOABI 1O  pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIC M3MEpEHMs] (DU3NUECKUX BEIUYMH, MPU ITOM
BBHIOMpaATh ONTUMAJbHBIA METOJ HU3MEpPEHHUs, OIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;



IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
HOJIyYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTAaTyCe€ MPEAJIOKEHHOM
TUIIOTE3BI;

OMKCHIBATH METO/bI MOJIYYEHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOroaTh npasuiia 0€30IaCHOrO TPyAA IIPU IIPOBEICHUH HCCIIEI0BAaHUH B
pamMKax  y4yeOHOro  SKCHEpHUMEHTa, MpakTUKymMa H©  ydeOHo-
UCCIIEIOBATENIbCKOM M TPOEKTHOW JESITEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SBHO 3a/JlaHHOM M HESIBHO 3aJaHHOU
(¢u3nYeCKOl MOJENbl0: Ha OCHOBaHMM aHajdu3a YCIOBUS BbIOHUpATh
dusznyeckue MOJeNnu, OTBEYAlolIMe TPEeOOBaHMAM 3aJayd, MPUMEHSThH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3HUYECKUX TEOPUH
OpU HUCIOJb30BAHUM MATEMAaTUYECKUX METOJOB pelIeHus 3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCA JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTHUPOBATh METObI PEUIEHUS ¢ YYETOM ITOTYYEHHBIX
pe3yJIbTaTOB;

pemarb KayecTBEHHbIE 3aJauM, TPEOYIOIIHEe INPUMEHEHHsS 3HAaHUU U3
Pa3HbIX pa3zienoB Kypca GU3MKH, a TAK)KE UHTETPALUU 3HAHUHN U3 APYyTrux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO0 LHKJIA: BBICTPAUBATH JIOTUYECKYIO
LEIOYKY PACCyKJICHUH ¢ ONIOPOM Ha U3YUYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3HYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB pabOThl M3MEPUTENLHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLICHUBATh MOCJEICTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (U3NYECKUMHU TIPOLECCaMM, C
MO3ULIMKA SKOJOTUYECKON 0€30MaCHOCTH, MPECTABIEHUN O PALIMOHATEHOM
NPUPOAOIOIB30BAHUN, @ TAK)KE PAa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTWWA [UIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHSATh pa3inyHble crocoObl paboThl ¢ MHboOpMaleil GUu3nIecKoro
COJIEp)KaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HMH(DOpPMAIMOHHBIC
TexHOJIOTUM 1Jis1 moucka9888888888884, nepepaboTku M MpeabsIBICHUS
y4eOHOW M HAay4HO-TIOMYJSIpHOW HH(OpPMALUU, CTPYKTYPUPOBAHUS M



UHTEpIpeTalud WHOOPMALIMY, TOTYYEHHOW W3 Pa3IUYHbIX MCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJy4aeMyl0 MH(GOpPMAIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3allMOHHBIE u NI03HABaTEIIbHbIE YMEHMUS
CaMOCTOSITENILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B IPOLIECCE BHIMOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIEI0BATENbCKUX PadoT;

paboTaTh B TpyMIE C HCIOJTHEHHEM pa3IUYHbIX COIUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYyMNIIbl, PAMOHAIBHO PACIPEAEIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYAlMsX, aJI€KBATHO OLICHWBATh BKIJIAJl Ka)XJOr0 U3
YYaCTHUKOB TPYIIINHI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI;

IPOSIBIISATS MOTUBAIUIO K OyayIiel mpohecCHOHaNbHON ASSITENTbHOCTH 110
CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPUIIS.
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2.1 Kunematuka 10 1 http://www.fizika.ru/ - caiiT JIBIOKEHHE,
JUTsL yauTened pU3UKM U UX | PpaBHOYCKOpEHHOE
YUEHHKOB. 5 JIBUKCHHE, JIBUKCHHE
http://www.physics.ru/ - 10 OKPYXXHOCTH C
MaTepHaibsl o gusuke. 6 [TOCTOSTHHON
www . ege .edu.ru - CKOPOCThIO, CUCTEMA
“H(OPMAITMOHHBIA TOPTAI oTcYeTa,
EI'D. 7 http :// school - MaTepuagbHast TOUKa,
collection . edu.ru/ - TPAEKTOPHs, IIyTh,

eauHas kosekuus [{OPos repeMelicHue,



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

2.2

Hdrnnamuka

10

1 http://nsportal.ru -
COIMalIbHAsL CETh
paboTHUKOB 00pa30BaHHUS.
2 http://markx.narod.ru/pic/
- (pu3mka B mkoJe. 3
http://festival.1september.ru

[articles/ - ecTuBanb
MeJarorunIecKux uaci
«OTKpHBITBIHN ypox». 4
http://www.fizika.ru/ - caiit

JUTSL yauTeNer (PU3NKU U UX
YYEHUKOB. 5
http://www.physics.ru/ -

MaTepuaisl o pusnkKe. 6
www . ege .edu.ru -
“H(GOPMAITMOHHBIA TOPTAI
EI'3. 7 http :// school -
collection . edu . ru/ -
enuHas koyutekius [{OPoB

23

Crartuka TBEPIOTO
TEIa

1 http://nsportal.ru -
COLIMAIbHAS CETh

paboTHUKOB 00Opa30BaHHS.
2 http://markx.narod.ru/pic/

- (huzmka B mIkose. 3
http://festival.1september.ru

/articles/ - pecTuBanb
neaarornyecKux uaeu
«OTKpHBITBIHN ypox». 4
http://www .fizika.ru/ - caiit
JUTSL yauTelel (GU3NKA U X

YYEHUKOB. 5
http://www.physics.ru/ -

KOOpJIMHATa, MOMEHT
BPEMEHHU, IPOMEKYTOK
BPEMEHHU, CKOPOCTh
PaBHOMEPHOTO
JIBHKCHUS,
LIEHTPOCTPEMUTEIHHOE
YCKOpEHHE,
nepeMelieHue,
KOOpPJIMHATA, MOMEHT
BPEMEHH, IPOMEKYTOK
BpPEMEHU.
Pacmo3naBats B
KOHKPETHBIX
CUTYalUsIX,
HAOJIIOAaTh U
BOCIIPOU3BOAUTH
SIBJICHUS:
MEXaHHYECKOE
JIBUOKCHHE,
MOCTYIATEIHHOE
JIBUOKCHHE,
paBHOMEpHOE
JIBUOKCHHE,
HEPaBHOMEPHOE
JIBUOKCHHE,
PaBHOYCKOPEHHOE
JIBIDKCHHUE, JBIKCHIE
10 OKPYKHOCTHU C
IIOCTOSTHHOM
CKOpoCThI0. JlaBaTh
onpeeaeHus
MOHSATUI: UHEPLUA,



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MaTtepHuaibl o Gpusnke. 6
www . ege .edu.ru -
“H(OPMAIMOHHBIH TOPTAI
EI'D. 7 http :// school -
collection . edu . ru/ -
enuHas koytekius [{OPos
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3aKOHBI COXpaHEHHS
B MEXaHHKe

10

1 http://nsportal.ru -
couMaiabHas CETh

PpaboOTHUKOB 00pa30BaHMSL.
2 http://markx.narod.ru/pic/

- (huzmka B mIkose. 3
http://festival.1september.ru

[articles/ - becTuBaNb
eJarornyecKux nuaeu
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ - caliT

JUTSL yauTeNed GU3MKK U UX
YYEHUKOB. 5
http://www.physics.ru/ -

MaTepHaibl o gpuszuke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIA TOPTAI
EI'3. 7 http :// school -
collection . edu . ru/ -
enuHas koyuiekiusa [{OPoB

HMHEPTHOCTB, Macca,
cuia,
PaBHOJIEHCTBYIOIIAs
CWJIa, MTHEpIUAIIbHAS
CUCTEMa OTCUETA,
HEWHEpPLIHAITbHASA
cucTeMa OTCUETa,
reoLeHTpUYecKas 1
reJINOIeHTPUYECcKas
CUCTEMBI OTCYETA.
Pacno3naBarts,
Ha0II0aTh SIBJICHHE
nHepuuu. [IpuBoauTh
IIPUMEPHI ET0
MIPOSABIICHUS B
KOHKPETHBIX
CUTYaIUsX.
Onpenenars
PaBHO/ICHCTBYIOILYIO
CUITy NIBYX U Ooiee
cwi1. @opMyIHpoBaTh
IIEPBBIN, BTOPOH 1
TPETHUIl 3aKOHBI
HeroToHa, ycioBus ux
MIPUMEHNMOCTH.
YcranaBnuBath
TpETUid 3aKOH
Herorona
JKCIIEPUMEHTABHO.
IIpuMeHATh nepBbI,
BTOPOI U TpeTui
3aKkoHbl HproTOHA I1pH



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

pELICHNA PACUYETHBIX U
3KCIEPUMEHTAIbHBIX
3ana4. JlaBaTp
onpeeIeHUs
TIOHSITUI: UMITYJIHC
MaTepualbHON TOUKH,
HAMITYJIbC CHUJIBI,
HUMITYJIbC CUCTEMBI TEII,
3aMKHYyTasi cuCTeMa
TeJ, peaKTUBHOE
JIBUKEHUE,
peakTUBHas cuja.
Pacmoznasars,
BOCIIPOU3BOIUTD,
HaO0IIIO/IaTh YIpyTHE U
HEyIpyrue
CTOJIKHOBEHHUS Tel,
pPEaKTUBHOE
aBmkenne. Haxonnte
B KOHKPETHOM
CUTYaIH 3HAYEHUS:
HUMITyJIbCa
MaTepuanbHOU TOUKH,
HMMITYJIbCa CHJIBL.
[aBaTb onpenencHue
MOHTHH: paboTa
CHWJIBI, MOIIIHOCTb,
KUHETH4YeCcKast
SHEPTHS,
MOTEHIMANTbHAS
SHEPTHs, MOJTHASA
MEXaHWYEeCKas




SHEprus,
M30JIMPOBaHHAS
CUCTEMA,
KOHCEpBAaTHUBHAS CHUIIA.
Haxoauts B
KOHKPETHOM CUTYyalluu
3HaYCHUS (PUBNICCKUX
BEJIMYMH: PaOOTHI
CHITBI, paOOTBHI CHITBI
TSHKECTH, PadOTHI
CHJTBI YIIPYTOCTH,
paboThI CUITBI TpEeHUS,
MOIITHOCTH,
KHUHETUYECKOMN
SHEPTUH, U3MEHEHUS
KHUHETUYECKOMN
SHEPTHUH,
OOTEHIMAJILHONU
SHEPTUH TENI B
TPaBUTAIMOHHOM
T10JIe, TOTEHIHATHLHON
SHEPTHUH YIIPYTO
nehOpMUPOBAHHOTO
Tea, IOJTHOU
MEXaHUYEeCKOM
sHepruu. JlaBaTh
oTIpe/ieTIeHHe
MIOHSTHH: paBHOBECHE,
YCTOWUYUBOE
paBHOBecHe,
HEYCTOMUYNBOE
paBHOBecCHE,




Oe3pas3TuIHOe
paBHOBECHE, IIJICUO
CUJIBI, MOMEHT CHJIBI.
Brruncisite
KOOPJAMHATHI IICHTpa
Macc Pa3INYHbIX TEI.
Onpenensts TUI
JIBUKCHHS TBEPJIOTO
Tena, GoOpMyITUPOBaTh
YCJIOBUE CTaTUYECKOTO
paBHOBECHS ISt
MIOCTYNaTEeTHFHOTO
JnBxeHus1. U3mepathb
TIOJIO’KEHHUE TIEHTPA
TSDKECTH T,
(hopMyUpoBaTH
YCIIOBHE CTATHYECKOTO
paBHOBECHS IS
BpalIaTeIbHOTO
JIBIDKEHUS.

Uroro no pazaeny
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Paznea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBBI
MOJIEKYJIIPHOKWHETU
YECKOH TEOpUU

15

1 http://nsportal.ru -

couuanbHast ceTb
pabOTHUKOB 0Opa30BaHMUSL.
2 http://markx.narod.ru/pic/
- (pusmka B mkone. 3
http://festival. 1september.ru
/articles/ - pecTuBanb

MeJarorndeckux uaen
«OTKpBITHIN ypok». 4

JaBath omnpejencHue
MOHSATHIA: TETJIOBBIE
SIBJICHUS,
MaKPOCKOITUYECKHUE
TeJla, TETIOBOE
JIBIDKEHHE,
OpOyHOBCKOE
nBrxenue, nuddysus,
OTHOCHUTEIIbHAS

YcTHBIH ompoc.
duznyeckuii TMKTAHT.
CamocTosiTeapHas
pabora.

KonTposnbHas padora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
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http://www.fizika.ru/ - caiit

11 yaurteneit Gu3nKu u ux
YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3MKe. 6

www . ege .edu.ru -
nH(POPMAITHOHHBIN TTOPTAT
EI'D. 7 http :// school -
collection . edu . ru/ -
enuHas koyutekis [{OPos
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TepmonrHamuka.
TemnoBbie
MalIuHEI

20

1 http://nsportal.ru -
COILIMAJILHASA CETh

pabOTHHKOB
obOpazoBanus. 2
http://markx.narod.ru/pic/ -
¢u3uka B mKone. 3
http://festival. 1september.ru

[articles/ - ¢pecTuBaIBL
eJarorndecKux uaeu
«OTKpBITBIN YPOK». 4
http://www.fizika.ru/ -
CalT I y4uTelen
(U3MKU ¥ UX YYEHUKOB.

5 http://www.physics.ru/ -
MaTepHaisl o ¢pusuke. 6

www . ege .edu.ru -
MH(OPMAIIMOHHBIN
nopran EI'D. 7 http ://
school - collection . edu .

MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIICCTBA,
MOJISIpHAsI Macca,
MOJIEKYIa, Macca
MOJIEKYJIBI, CKOPOCTh
JBHYKCHUS MOJICKYJIBI,
CpeIHsIS KHHEeTHIEeCKas
SHEPTUSI MOJIEKYJIBI,
CHUJIBI B3aUMOJICHCTBUS
MOJIEKYJI, UACATbHBIN
ras,
MHKPOCKOITMYECKHE
rapaMmeTpel,
MaKpOCKOITUIECKUE
rapaMeTpsl, 1aBJICHHE
rasa, abcoJroTHas
TeMIiepaTypa,
TEIUIOBOE paBHOBECHE,
MKT. IlepeuncasTs
MUKPOCKOITUYECKHE U
MaKpOCKOIINYECKHE
mapaMmeTphl rasa.
Ilepeuncnarp
OCHOBHBIE TTOJI0KCHHS
MKT, npuBoautb
MPUMEPBI, PE3YIbTATHI
HaOIrOAeHUN 1
OIINCBIBATh
SKCTIEPUMEHTHI,
JTIOKA3bIBAOIIINE X



http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
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ru / - eIuHas KOJJIEKIINS
HOPosB
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ArperaTHble
COCTOSIHUSI
BEIIECTBA.
®da3oBble
MePEXO/IbI

14

1 http://nsportal.ru -
colnpajabHasi CEeTh

pabOTHUKOB
oOpa3oBanwsl. 2
http://markx.narod.ru/pic/ -

¢u3uka B mKose. 3
http://festival.lseptember.ru

[articles/ - pecTHBAITL
eJarorndecKux uaeu
«OTKpBITBIN YPOK». 4
http://www.fizika.ru/ -
CauT I y4uTelen
(U3MKN ¥ UX YYEHUKOB.

5 http://www.physics.ru/ -
MaTepuansl o pusuke. 6

www . ege .edu.ru -
MH(}OPMALIMOHHBIN
nopran EI'D. 7 http ://
school - collection . edu .
ru / - equHas KOJJIEKIUs
LHOPosB

CITPaBETHBOCTb.
Pacmo3naBate u
OIHCHIBATH SIBJICHHMS:
TEIIOBOEC JBIDKECHHE,
OpOYHOBCKOE
nBrkeHne, naddyzus.
Bocnpouzsoauth u
OOBSCHSTH OIBITEHI,
JIEMOHCTPHPYIOIINE
3aBUCUMOCTh
ckopoctr quddy3un
OT TeMIIEPATyphI U
arperaTHoro
COCTOSIHHS BEILIECTBA.
Hab6arogats
muddy3uro B
JKHJIKOCTSIX M Tra3ax.
OnuceIBaTh METOIBI
OTIpeIeTICHHSI
pa3MepoB MOJIEKYII,
CKOPOCTH MOJICKYJI.
OnenuBatb pa3mep
MoJieKyJIbl. OOBSICHATh
OCHOBHBIE CBOMCTRBA
arperaTHbIX
COCTOSTHUU BelllecTBa
Ha ocHoBe MKT.
OnuceIBaTh MOJICTH
«UJieaJbHBINA a3y,
OTIPEAEISATH TPAHULIBI
e€ IPUMEHIUMOCTH.
CocTaBisTh OCHOBHOE



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

ypaBHeHue MKT
WIealbHOTO Ta3a B
KOHKpETHOM
CUTYaI[H; HAXOUTh,
HCTIONB3YS
COCTaBIICHHOE
ypaBHEHUE,
HEU3BECTHBIC
BEITUYHHBI.
CocraBisiTh
ypaBHEHUeE,
CBSI3BIBAIOIIEE
JIaBJIEHHE U/I€aTbHOTO
rasa co cpegHei
KHUHETHYECKOU
SHEPTUeH MOJEKYJI, B
KOHKPETHOH
CUTYaIlH; HAXOUTh,
HCTIONB3YS
COCTaBIIEHHOE
ypaBHEHUE,
HEW3BECTHBIC
BEITUYHHBI.
OnuceiBaTh CIOCOOBI
U3MEpEHUS
TeMIEepPaTyphl.
CpaBHHBATH IIKAJTBI
KenbBuna u Lenbcus.
CocraBisiTh
ypaBHEHUE,
CBS3BIBAIOIIEE
a0COIIOTHYIO




TEMIIEPATYPY
H7EaIBHOrO ra3a co
cpenHen
KMHETHYECKOU
SHEprueil MoseKyn, B
KOHKpPETHOMU
CUTyalluH, HAXOJUTb,
HCIIONB3YS
COCTaBJIEHHOE
ypaBHEHHUE,
HEU3BECTHBIE
BEJIMYHHBI.
CocraBsiTh
ypaBHEHUe,
CBS3BIBAIOIIEE
JIaBJICHHE UI€aTbHOTO
rasza ¢ abCOJIOTHOM
TEMIIepaTypoil, B
KOHKPETHOH
CUTYyalluH, HAXOJIUTb,
HCHONB3YS
COCTaBJIEHHOE
ypaBHEHHUE,
HEU3BECTHBIC
BEITUYHHBI.
CocraBiarth
ypaBHEHHUE COCTOSHUS
WJEAIBHOTO ra3a 1
ypaBHEHHUE
MenneneeBa—
Knaneiipona B
KOHKpETHOHN




cutyauuu. Haxonuts,
HCIIONb3YS
COCTaBJICHHOE
YpaBHEHHUE,
HEU3BECTHBIC
BEJIUYMHBL.
Pacmo3naBate u
OTIHCHIBATH
H30IPOIIECCHI B
HcaJIbHOM Ta3e.
IIporuosupoBath
0COOEHHOCTH
MPOTEKAHUS
H30IIPOIIECCOB B
HICaJILHOM ra3e Ha
OCHOBE YpaBHEHUH
COCTOSIHUS
HJICaJIbHOTO ra3a 1
MenneneeBa—
Kunaneiipona.
OO0O0CHOBEIBATE U
OTCTauBaTh CBOU
NPEANOI0KEHHUS.
DopMyJIHpOBaATh
ra30BbIE€ 3aKOHBI U
ONpeaesTh TPAaHULIBI
WX TIPUMEHUMOCTH,
COCTaBJISITh YpaBHEHUS
JUUISL UX OTIMCAHMS,
HaXOJIUTb, UCTIONB3YS
COCTaBJICHHOE
ypaBHEHHE,




HEN3BECTHBIC
BEITUYHHBI.
IIpencraBnsaTs B Buae
rpauKOB U30XOPHBIH,
n300apHBI U
HU30TEPMUYECKUI
MIPOIIECCHI.
Ormpenensrs 1Mo
rpadukam xapakrep
nporecca u
MaKpoIapamMmeTpsl
UCATBFHOIO Ta3a.
Hccnenosarts
SKCIIEPUMEHTAIBHO
3aBUCUMOCTH MEXKIY
MakKpoIrapaMmeTpamMu
P H30TPOIIECCOB B
raze. /laBatp
oTpe/ieTIeHHe
MOHATHI: UCTIAPEHUE,
KOHJICHCAIIHS,
KHUIICHHE,
JTUHAMUYIECKOE
paBHOBecHe,
HACBIILIEHHBIN map,
HEHAaCBIIIEHHBIN nap,
KpUTUYECKas
TeMIeparypa,
TeMIepaTypa KUICHHUS,
a0CoNIOTHAS
BIIAYKHOCTH BO3/IyXa,
napuuagbHOe




JIaBIICHUE,
OTHOCHUTEIIbHAS
BIIAYXKHOCTH BO3/IyXa,
TOYKA POCHI.
Pacno3naBarts,
BOCITPOHM3BOINTD,
HaOIIFO1aTh SBIICHUS:
HCIIapeHue,
KOHCHCAIIHS,
kurienre. OnucEIBaTh
CBOICTBa
HACBIIIIEHHOTO Tapa.
Haxonutb
a0COIIOTHYIO
BJIQYKHOCTH BO3IIyXa,
MapIraIbHOe
JIaBIICHUE,
OTHOCUTEIHHYIO
BIIQYKHOCTH BO3/TyXa.
JaBath onpeneneHue
MHOHSTHUH:
TEepPMOAMHAMUYECKAs
cHcTeMa,
HU30JIUPOBAHHAS
TEPMOIUHAMUYECKAS
CHUCTEMa, PABHOBECHOE
COCTOSIHHE,
TEPMOJIMHAMUYECKUN
MPOTIECC, BHYTPECHHSIS
SHEPTUsl, BHYTPEHHSIS
SHEPTHSI UCATHHOTO
rasa, TeIIOEMKOCTb,




KOJIMIECTBO TEIIIOTHI,
yaenIpHas TerioTa
IJIABJICHUS, YACTbHASL
TEIIoTa
napooOpa3oBaHus,
yaenpHas TerioTa
CTOpaHus TOILINBA,
paborta B
TEPMOAMHAMUKE,
aanabaTHBIN mporiecc,
oOpaTHMBIii porecc,
HeoOpaTUMBIiH
MPOIIECC, HAarpeBaTelIb,
XOJIOJTUIBHUK,
pabouee Teno,
TCIJIOBOM JIBUTaTeIb,
KIIJI reroBoro
JIBUTATEIISI.
PacnioznaBatb
TEPMOANHAMUYECKYIO
CUCTEMY,
XapaKTepu30BaTh e€
COCTOSIHHE H
MPOIECCH U3MEHEHHUS
COCTOSIHHMS.
CocTaBisTh
ypaBHEHUE TEIIIOBOTO
OasaHca B KOHKPETHOU
CUTYaIlUH, HAXOAMTh,
HCTIONB3YS
COCTaBJICHHOE
ypaBHEHUE,




HEN3BECTHBIC
BenmunHbL. Haxoants
3HAYCHHS BHYTPCHHEH
SHEPTUH WIEATFHOTO
ra3a, I3MeHEeHHE
BHYTpPEHHEH SHEPrUU
WeanbHOTo Ta3a,
PpaboThI UICATHLHOTO
rasa, paboThI HaJ
HJeATbHBIM Ta30M,
KOJINYECTBA TETJIOTHI B
KOHKPETHBIX
cutyauusix. Haxonuts
3Ha4YeHue paboThI
WIeabHOTO Ta3a Mo
rpaduky 3aBUCUMOCTH
JaBIIeHHUS OT 00beMa
IpU U300apHOM
nporecce. OMUCHIBaTH
FEOMETPUYECKUI
CMBICT pabOTHI U
HAaXOJIUTh €€ 3HaUCHUe
o rpaduky
3aBHCUMOCTH
JTABJICHUS UAEaTHHOTO
rasa oT o0béma.
DopMyIHpOBaTh
MEPBbII 3aKOH
TEPMOJIMHAMUKH.
CocraBisiTh
ypaBHEHUE,
OTMCBHIBAIOILIEE




MEePBBINA 3aKOH
TEPMOAMHAMUKH, B
KOHKPETHBIX
CUTYaIUsIX, IS
H30IPOIIECCOB B
HIealbHOM Tase,
HAaXOJHUTh; UCIOIB3YS
COCTaBJICHHOE
ypaBHEHUE,
HEU3BECTHBIE
BEJIMYMHBL. Paznuyath
oOpaTuMeble U
HeoOpaTuMble
MIPOIIECCHI.
IToaTBepxnateh
pUMepaMu
HEOOPaTUMOCTh
[IPUBOIUTH TIPUMEPHI
TEIUIOBBIX JIBUTATEIICH,
BBIJIETISITH B IPUMEPax
OCHOBHBIC YaCTH
JIBUTATEIICH,
OIKCHIBATh MPUHIIMIL
nencTBus. BeMucIIThL
3HaueHus KI1J{
TEIUIOBOTO JIBUTATENS
B KOHKPETHBIX
cutyanusax. Haxonuts
3HaueHus KITJ{
TEIUIOBOTO JIBUTATEII,
paborarorero mo
nuxity Kapho, B




KOHKPETHBIX
CUTYaIUsX.
YuacTBOBaTh B
JTUCKYCCHU O
npobaemax
SHEPTeTHKH U OXPaHe
OKpY>Karollen cpelibl,
BECTH JTUAJIOT,
OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO
TOYKY 3peHUs,
BBICJTYIIINBAaTh MHEHHE
OTITIOHEHTA.

HUroro no pazneny
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Pazaen 4. DJIEKTPOJUHAMUKA

4.1

OneKTpHYECKOE
roJie

24

1 http://nsportal.ru -

coluanbpHast ceTh
PpabOTHUKOB 0O0pa30BaHMUSL.
2 http://markx.narod.ru/pic/
- puzuka B mkone. 3
http://festival. 1september.ru

[articles/ - pecTuBaIBL
MeIaroruyecKux uaei
«OTKpHBITBIHN ypok». 4
http://www.fizika.ru/ - caiit

JUTSL yauTenel GU3NKH U UX
YYEHHKOB. 5
http://www.physics.ru/ -

MaTepHalbl 1o Gu3nke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIN TOPTAI

HaBaTb onpenenenus
MOHATHI:
3IEKTPUUECKOE
I0JIEAIEKTPUUECKUI
TOK, IOCTOSIHHBII
3IEKTPUYECKHUH TOK,
HMCTOYHHUK TOKA,
CTOPOHHUE CUJIBI,
IIBIPKa,
HU30TONMUYECKUN

3¢ dexT,
I10CJIEI0BATENBHOE U
rapajieIbHOe
COEJIMHEHMUS
MPOBOJIHUKOB,
KYTIEPOBCKHE TIaphI

YcrHblit onpoc.
du3nyecKkui JUKTaHT.
CamocTosiTenbHas
pabora.

KonTponbsHas padora
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EI'D. 7 http :// school -
collection . edu . ru/ -
enuHas koytekius [{OPos

4.2

ITocrosHHbIN
3IEKTPUUECKHUI TOK

24

1 http://nsportal.ru -
COIMalIbHAsI CETh
paboTHHUKOB 00Opa30BaHHUAL.
2 http://markx.narod.ru/pic/
- (pusuka B mkode. 3
http://festival.1september.ru

[articles/ - pecTuBaIHL
MeJaroruIecKux uack
«OTKpBITHIN ypok». 4
http://www fizika.ru/ - caiit

TS yauTenel GU3NKH U UX
YYEHHKOB. 5
http://www.physics.ru/ -

MaTepHalbl o Qu3mkKe. 6
www . ege .edu.ru -
WHPOPMAITUOHHBIN TOPTAI
EI'D. 7 http :// school -
collection .edu . ru/ -
enuHas koyutekius [{OPos

43

Toku B pa3iMyYHbIX
cpenax

1 http://nsportal.ru -

COIlMAaIbHAS CETh
PabOTHUKOB 0O0pa3oBaHMUSL.
2 http://markx.narod.ru/pic/
- ¢u3mka B mkone. 3
http://festival.1september.ru

/articles/ - pecTuBanb
neaarornyecKux uaeu
«OTKpHBITBIHN ypox». 4
http://www .fizika.ru/ - caiit

3IEKTPOHOB,
AIEKTPOJIUTHL,
ANEKTPOIUTHYECKAS
JIUCCOIHAITHS, CTETICHD
JUCCOLMAIIH,
ANEKTPOIU3;
(hU3UIECKUX BEITMYNH:
cuna toka, J1C,
COTIPOTHBIICHUE
IIPOBOIHHKA,
MOITHOCTb
3NEKTPUIECKOT0 TOKA;
OOBSCHSTH YCIIOBUS
CYIIIECTBOBAHUS
ANEKTPUIECKOTO TOKA,
MPUHLHAI IEUCTBUSA
HIYHTa ¥ JJOOaBOYHOTO
COTIPOTHBJICHHS,
OOBACHATH
KaueCTBEHHO SIBJIICHUE
CBEPXITPOBOIUMOCTH
COTJIaCOBAaHHBIM
JIBMOKCHUEM
KYTIEPOBCKHX TIap
3JIEKTPOHOB;
(hopMynupoBaTh
3akoHbl OMa ams
OJTHOPOJIHOTO
IIPOBOIHUKA, ISt
3aMKHYTOM 1IE€TIH C
OJIHUM M HECKOJIBKHMH
HCTOYHUKAMHU, 3aKOH



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/

IUTSE yauTenel GU3NKA U UX
YYEHUKOB. 5
http:// www.physics.ru/ -

MaTtepHuaibl o Gusnke. 6
www . ege .edu.ru -
nH(POPMAITHOHHBINA TTOPTAT
EI'3. 7 http :// school -
collection . edu . ru/ -
enuHas koyutekis [{OPos

®dapajes;
paccuntsiBath DJ1C
raJIbBAHUYECKOTO
JJIEMEHTAa;
HCCIIEeIOBATh
CMEIIIaHHOE
COTIPOTUBIICHUE
IIPOBOIHHUKOB;
OIINChIBATh
JE€MOHCTPaLIMOHHBIN
OTIBIT Ha
MTOCIIEZIOBATENBHOE U
napasuieabHOoe
COCTMHEHHSI
IIPOBOHHUKOB;
CaMOCTOSITEIHHO
MPOBEACHHBIN
SKCIIEPUMEHT 10
U3MEPEHHIO CUJIBI TOKA
Y HATIPSDKEHHUS C
MIOMOIIIBIO
ammepMeTpa u
BOJIBTMETPA, 110
usmepenunto DJC u
BHYTPEHHETO
COITPOTHUBJICHUSA
IIPOBO/IHHKA,
HaOII0aTh U
HHTEPIIPETUPOBATH
TEIUIOBOE JICHCTBUE
3NEKTPUIECKOr0 TOKA,
nepeaaqy



http://www.physics.ru/

XH333333333333333333
MOIIIHOCTH OT
HACTOYHUKA K
MIOTPeOUTEINIO;
HCIIONBH30BATh 3aKOHBI
OmMa 1St OZTHOPOTHOTO
IIPOBOJHHKA U
3aMKHYTOM LIETH,
3aKOH

Uroro no pazpeny

54
Paznen 5. ®DUSUUECKUI MMPAKTUKYM
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YACOB I1O I[TPOT'PAMME




11 KJIACC

Ne
n/n

HaunmMmeHnoBaHue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo yacoB

Koutpo
Bcero JbHbIE

padoThI

IIpakTuye
CKHe
padoTsI

DJ1eKTPOHHBIE
(uudposbie)
oOpa3oBaTesibHbIE

pecypcbl

CIHCOK UTOTOBBIX
IJIAHUPYeMBbIX
pe3yJbTATOB ¢ YKa3aHUeM
3TaNoOB MX
(opmupoBanus

€1noco0 OueHKHu
HTOTOBBIX
TUIAHUPYEMBIX
pe3yabTaToB

Pazaen 1. DJJIEKTPOAUHAMUKA

1.1

MaruuTHOEe 1oJe

14

1 H6e76€76¢7 -
COLIMaJIbHAS CETh
pabOTHHUKOB
oOpa3oBaHwsl. 2

http://markx.narod.ru/pic/

- (pmsuka B mkoe. 3

http://festival.1september.

ru/articles/ - pecTuBaib
MeIarorMYecKux uaei
«OTKpBITHIN ypoKk». 4
http://www.fizika.ru/ -

CalT A yuurtenei

(U3UKU ¥ UX YICHUKOB. 5
http://www.physics.ru/ -

MaTepHasl mo gpusuke. 6

www . ege .edu.ru -
MH(POPMAaLMOHHBIT
noptan EI'D. 7 http ://

school - collection . edu .
ru / - eguHas KOJUIEKIUS

LHOPoB

[aBatp onpeneneHus
MOHSATUI: MAarHUTHOE
B3aUMOJCHCTBHUE, IMHUH
MarHUTHOM WHIYKIIUH,
OTHOPOJTHOE MarHUTHOE
mosie, COOCTBEHHAs
WHIYKIIAA,
JMaMarHeTHKH,
napamMarHeTHKH,
(deppomarHeTukmu,
OCTaToYHas
HAaMarHU9eHHOCTD,
KpYBasi HAMarHU4IUBaHUS;
(h3HUEeCKUX BEIHYNH:
BEKTOpP MarHUTHOM
WHAYKIIAW, MATHUTHBII
MOTOK, cujia Amrepa,
cuia JlopeHua,
WHIYKTABHOCTEH KOHTYPA,
MarHuTHas
MPOHUIIAEMOCTbCPEDL;
OTINCHIBATH
(hyHIaMeHTabHbIC
(hU3HYECKHUE OIIBITHI
Opcrena u Amrepa,

YcTHBI onpoc.
dusnueckuii TUKTAHT.
CamocTosTeabHas
paborta.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

[IOBEJICHNUE PAMKH C
TOKOM B OTHOPOJHOM
MarHUTHOM TIOJI€,
B3aHMOJICHCTBHE TOKOB;
OTIPEICIISATH HAIIPABJICHHUE
BEKTOpa MarHUTHOU
WHAYKIWH U CUJIBI,
JIeHCTBYIOIIEH Ha
IPOBOJHUK C TOKOM B
MarHuTHOM II0JI€;
(hopMynHpOBaTH MPABUIO
OypaB4HKa U MPaBHUIIO
JIEBOM pPYKHU, IPUHLIMIIBI
CYTEPIIO3ULINU
MarHUTHBIX TOJIEH, 3aKOH
Awmmepa; oOBSCHST
MIPUHLMI AEHCTBUS
ANIEKTPOU3IMEPUTETHHOTO
pubopa
MAarHUTO3JIEKTPUUECKOMN
CHCTEMBI,
ANEKTPOABHUTATEIS
MTOCTOSIHHOT'O TOKA, Macc-
criekTporpada u
LUKJIOTPOHA; U3Y4aTh
JBIDKEHHE 3apsKEHHBIX
YacTHUIl B MArHUTHOM
I0JI€; UCCIIEeI0BATh
MeXaHU3M 00pa30BaHus U
CTPYKTYypY
paauaMOHHBIX MOSICOB
3emitu, MPOrHO3UPOBATH




AHAJIN3UPOBATH UX
BJIMAHUC HaA
KHU3HCACATCIBHOCTD
3€MHBIX YCJIOBUSIX.

1.2

OneKTpoMarHuTHas
WHAYKINS

13

1 http://nsportal.ru -

coIHaJIbHAsI CEeTh
pabOTHUKOB
oOpa3oBaHwus. 2
http://markx.narod.ru/pic/

- (pusuka B mkone. 3
http://festival.1september.

ru/articles/ - pectuBanb
MeIarOTHICCKUX HeH
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -
callT aJs yuurenei

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -

MaTepHabl o Gu3nke. 6
www . ege .edu.ru -
HHPOPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - eguHas KOJICKIIHS
1IOPoB

[aBaTp onpeneneHus
TIOHSITUH:
AIEKTPOMAarHUTHAS
WHIYKIIUS,
WHJYKIIMOHHBIN TOK,
CaMOWHIYKIIHSA, TOKH
3aMBIKaHUS U
pa3MbIKaHUS,
Tparchopmarop;
(h3uUeCKUX BETMYWH:
ko3 purment
Tpanchopmanuy;
OIHCHIBATh
JIEMOHCTPAIMOHHEIE
ombITel Dapanes ¢
KaTyIIKaMu U
ITOCTOSTHHBIM MarHUTOM,
omnbIThl ['eHpH, ABICHUE
3JIEKTPOMATrHUTHOM
WHAYKIIAW; UCTIOJIH30BATh
Ha IPAaKTUKE TOKU
3aMBIKaHUS U
Ppa3MbIKaHUS; OOBICHSATh
MPUHIIUT JIEHCTBUS
Tpanchopmaropa,
reHepaTopa epeMeHHOTO
TOKa; IPUBOINUTH
MIPUMEPBI UCIIOIb30BAHUS

YcTHBI onpoc.
OU3NYCCKU TUKTAHT.
CamocTosTenpHas
pabora.

Konrtponbnas pabora



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

SIBIICHUS
3JIEKTPOMArHUTHOU
VHYKIIUA B
COBPEMEHHOU TEXHUKE:
JIETEKTOPE METasia B
a’poTIOPTY, B IOE37e Ha
MAarHUTHOM MOAYIIKE,
onIToBBIX CBY-neyax,
3armmcu u
BOCITPOU3BEACHUH
nH(pOpMaIuy, B
reHepaTopax
MePEMEHHOTO TOKa;
OOBSACHSTH PUHITHITHI
nepeaavn
ANEKTPOIHEPTUH Ha
0OJIbIIINE PACCTOSHUSI.
HaBatb onpenenenus
TTOHSITHH:
MarHUTOIJIEKTPUIECKAs
WHIYKIIASA,
KOJIe0aTeNbHBIH KOHTYD,
pe30HaHC B
K0JIe0aTeIbHOM KOHTYPE,
coOCTBEHHAs U
MpUMecHas
MPOBOJIUMOCTB,
JIOHOPHBIC U
aKLENTOPHbIE TPUMECH,
p—n-nepexon,
3aNUPAOIIUM CIOH,
BBIIIPSIMJICHUE




IIEPEeMEHHOTO TOKa,
TPaH3UCTOP; PU3NICCKUX
BeIUYMH: (haza
KoIe0aHui,
JeiicTByIOIIee 3HAUCHHUE
CHWJIBI TIEPEMEHHOTO TOKa,
TOK CMEIIEHHUS, BPeMsI
penakcanuu, eMKOCTHOE
COTIPOTHUBJICHHE,
HUHIYKTUBHOE
COIIPOTHBIICHNE,

KO3 (DUILIUESHT YCUIICHUS,
OIIHCHIBAThH SBIICHHE
MarHUTO3JIEKTPUYECKOMN
WHAYKIAW, SHEPTOOOMEH
MEXY dJEKTPHIECKUM H
MarHUTHBIM I1OJIEM B
K0JIe0aTeIEHOM KOHTYpe
U sIBIICHHE PEe30HaHCa,
OIIHCHIBATH BHITIPSIMIICHHE
IIEPEMEHHOTO TOKA C
MTOMOTIBIO
TTOJTYTIPOBOTHUKOBOTO
JIMO/1a; UCTIOJIL30BATh Ha
MIPAKTUKE TPAH3UCTOP B
YCHITUTEIIE U TeHepaTope
3NIEKTPUIECKUX CUTHAJIOB;
OOBSACHATH IPUHIIATT
JIeUCTBUA
MOJTYTIPOBOTHUKOBOTO
JIO/1a, TPAH3UCTOPA.

Hroro no pazaeny

27




Pazgen 2. KOJIEBAHUSA U BOJIHBI

2.1

MexaHuueckue
KoJie0anms

10

1 http://nsportal.ru -
couMaiabHast CETh

paboOTHUKOB
oOpa3oBaHwus. 2
http://markx.narod.ru/pic/

- (hu3mka B mkone. 3
http://festival.1september.

ru/articles/ - pectuBanb
eJarorn4yecKux uiaen
«OTKpBITHIHA ypok». 4
http://www.fizika.ru/ -
CaT JIsl yuuTenen

(U3UKU ¥ UX YYCHUKOB. 5
http://www.physics.ru/ -

Marepuasl 1o pusmke. 6
www . ege .edu.ru -
WHPOPMALTMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru / - enuHAas KOJJIEKIMS
1IOPoB

HayuuThbcs 0OBSICHATH
CMBICIT TIOHATHH
"MeXaHUYECKHE
Koebanus",
"MaTeMaTHYeCKUH
MasITHHUK"; IIPUBOIUTH
TIPUMEPBI
K0JIe0aTEILHOTO
JIBWKEHUS U OIUCHIBATE
YCIIOBHS €T0
BO3HUKHOBEHMS,
HAYYUTHCS OOBICHATH
CMBICIT HOHATHH U
(hm3nyecKuX BETHMIUH
"rapMOHMYECKHE
Koebanus",
"ammutyna", "nepuon”,
"gactora", "(aza";
OIHCHIBATh TUHAMHUKY
K0/1€0aTEILHOTO
JIBIOKEHUS U
MpeBpaIlCHUEe SHEPTUU Ha
MIpUMepe MPYKUHHOTO U
HHUTSHOTO MasITHUKOB;
peliaTh 3a7a4u ¢
HCIOJIBE30BaHHEM
ypaBHEHUS
rapMOHUYECKUX
KOJIeOaHMIA;

Hay4UThCS O0BACHATH
SIBIICHUE PE30HAHCA;

YcTHBIM omnpoc.
Ou3nYeCKuii JUKTAHT.
CamocrosTenpHas
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
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MPUBOAUTH IPUMEPHI
BBIHYKJICHHBIX
KoseOaHuil; MPUMEHSITh
HAMEIOIIMECS 3HAHUS K
PELIEHNI0 KOHKPETHBIX
3a/1a4; IPaMOTHO
oopMIITh perieHne
3a/1a4 B TETPaIy;
HCIIONb30BaTh
MaTeMaTUYECKUH anmnapar
B pELICHUM 3a7a4 Ha
ypokax (pu3uKH;
OBJIaJIeBaTh HAyYHBIM
MOAXOAO0M K PELICHUIO
pa3IMYHBIX 33724 110 TEME

2.2

DIEeKTPOMarHUTHEI
€ KoJsie0auus

15

1 http://nsportal.ru -

conyaibHast CeTh
paboOTHUKOB
oOpa3oBanus. 2
http://markx.narod.ru/pic/

- puzuka B mkone. 3
http://festival.1september.

ru/articles/ - pectuBanb
Me1arorndeckux uaen
«OTKpHBITBIN ypok». 4
http://www.fizika.ru/ -

CaT JIs yuuTenen
(U3UKU ¥ UX YUYCHUKOB. 5
http://www.physics.ru/ -

MaTepHalbl 1o Qu3nke. 6
www . ege .edu.ru -
nH(OPMAITMOHHBIH

[aBatb onpeneneHus
TTOHATHIA:
MarHUTOYJIEKTPUICCKAs
WHIYKUUSA,
KOJIe0aTeNbHBIH KOHTYD,
pE30HaHC B
K0JIe0aTeIbHOM KOHTYPE,
coOCTBEeHHas U
MpUMecHas
MPOBOJIUMOCTB,
JIOHOPHBIC U
aKLENTOPHbIE TPUMECH,
p—n-Tiepexo,
3aNUPAIOIIUM CIOM,
BBIIIPSIMIICHUE
MIepEMEHHOTO TOKA,
TPaH3UCTOP; GPUZNIECKIX

YcTHBI onpoc.
dusnyeckuil TUKTAHT.
CamocTosTenpHas padora



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

mopran EI'D. 7 http ://
school - collection . edu .
ru / - equHas KOJUICKIIMS
1IOPoB

BeM4HuH: daza
KoIe0aHui,
JeHicTByIOIIeE 3HAUCHHUE
CHJTBI IEPEMEHHOTO TOKA,
TOK CMEILICHHS, BpeMsI
penakcanuu, eMKOCTHOE
COIIPOTHBIICHNE,
WHIYKTHBHOE
COIIPOTHBIICHNE,

KO3 GUITUCHT YCUIICHHUS,
OIHMCHIBATH SIBJICHUE
MAarHUTOXJIEKTPUIECKOM
WHAYKIIAW, SHEPTOOOMEH
MEXKIY DICKTPUUECKUM U
MarHUTHBIM TOJIEM B
KOJICOaTeIbHOM KOHTYPE
U SIBIICHHE PE30HAHCA,
OIHMCHIBATH BBIMPSIMIICHHUE
MIEPEMEHHOTO TOKa C
MOMOIILIO
MOJTYIPOBOJIHUKOBOTO
JIMOJIa; UCTIOJIL30BATh HA
MPAKTUKE TPAH3KUCTOP B
YCUJIMTEIIE ¥ TeHepaTope
JNIEKTPUYECKUX CUTHAJIOB,;
OOBSACHATH TPUHIINTI
JIeUCTBUA
MOJTYTIPOBOTHUKOBOTO
JM0Aa, TPAH3UCTOPA.

23

MexaHuueckue u
3JIE€KTPOMATHUTHBIE
BOJIHBI

10

1 http://nsportal.ru -
colMajibHas CETh

pabOTHHUKOB

[aBatb onpeneneHus
MOHSTHH: BOJIHOBOM
MpoIIecc, MEXaHmIecKas

YcTHBIM onpoc.
dusnyeckuil TUKTAHT.



http://nsportal.ru/

obpazoBaHus. 2
http://markx.narod.ru/pic/
- (hu3mka B mkone. 3

http://festival.1september.

ru/articles/ - pecTuBaib
MeJarorn4eckux uaen
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -
CallT A yuurenei

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -

Matepuaisl o (pusuke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - enuHas KOJJICKIIHS
1IOPoB

BOJTHA, TTPOJIONIBLHAS
BOJTHA, TIOTIEPEYHAS
BOJIHA, TAPMOHHYECKAsI
BOJTHA, TIOJISIPU3AIIHS,
JIMHEWHO-
MOJISIPU30BaHHAS
MeXaHUuYecKasl BOJIHA,
TUIOCKOCTH MOJISIPH3ALIUH,
CTOsT4asl BOJIHA, ITyYHOCTH
U Y37IbI CTOSIUCH BOJTHBI,
MO KOJIEOaHHiA,
3BYKOBasl BOJTHA, BBICOTA
3ByKa, a3 ekt Jlomiepa,
TeMOpP U TPOMKOCTb
3ByKa; (pr3mueckux
BEJTUYMH: JIJTMHA BOJIHBI,
MHTCHCUBHOCTH 3BYKa,
YPOBEHb HHTEHCUBHOCTH
3BYKa; HCCIIEJIOBATh
pacnpocTpaHeHue
CefCMUYeCKUX BOJTH,
SIBJICHUE TIOJISIPU3ALINH;
OTHCHIBATH U
BOCITPOU3BOJTUTH
JeMOHCTPALMOHHBIE
OTIBITHI TTO
pacrpocTpaHeHUIO
MPOJIOJIbHBIX BOJH B
MPY)XUHE U B rase,
MOTMEPEYHbBIX BOJIH — B
MPY)XUHE U IHYPE,
OIMCHIBATh IKCIICPUMEHT

CamocTosTenpHas
pabora.
Konrtponbnas pabora



http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

10 U3MEPEHHIO C
ITOMOIIBIO A dekTa
Homutepa ckopocTu
JIBIOKYIIAXCS OOBEKTOB:
MaIlIvH,
ACTPOHOMUYECKUX
00BEKTOB; OOBICHATH
pas3nuyue 3ByKOBBIX
CUTHAJIOB IO TeMOpy U
IPOMKOCTH 3BYKa.
[aBatp onpeneneHus
TOHSTHUIH:
3JIEKTPOMarHUTHAas
BOJIHA, Oeryias
rapMOHHUYECKAs
DJICKTPOMAaruvuTHas
BOJTHA,
IUTOCKOIIOJISIPU30BAHHAS
(nnu nuHeRHo-
MOJISIPU30BAHHAS )
3JIEKTPOMarHUTHasI
BOJTHA, TUIOCKOCTh
MOJISIPU3ALH
3JIEKTPOMATrHUTHON
BOJIHBI, )POHT BOJIHBL,
Ty, pPagroCBsI3b,
MOAYJISIUS U
JEMOYJIALNS CUTHAJIA,
aMIlIUTyaHas 1
YacTOTHasE MOIYJISILIAS,
(u3MUeCcKuX BEINYMH:
JUIMHA BOJIHBI, IIOTOK




SHEPTHUH U TUIOTHOCTH
ITOTOKA PHEPTUU
3JEKTPOMArHUTHOM
BOJTHBI, THTEHCHBHOCTH
3JEKTPOMArHUTHOM
BOJIHBI; OOBSICHSTH
3aBUCHMOCTD
WHTCHCUBHOCTH
3JIEKTPOMArHUTHOU
BOJTHBI OT YCKOPEHUS
H3Iy4arouien
3apsKEHHOM 4aCTULIBL, OT
paccTosHuUS 10
HUCTOYHHKA U3ITYUCHUA U
€r0 YaCTOThI; OIIICHIBATh
MEXaHU3M JaBJICHUA
3JIEKTPOMATrHUTHON
BOJTHBI;
KJ1acCU(UIMPOBATH
JTMaTa30HbI 4aCTOT
CIEKTpa
OJICKTPOMArnuTHBIX BOJIH;
OITHCHIBATh OTBIT IO
cOOpKe MPOCTEHIIIEero
paauonepenaTInKa u
paaronpreMHUKa

24

Ormruka

25

1 http://nsportal.ru -

COITHAJIbHAS CETh
pabOTHHUKOB
oOpa3zoBanwus. 2
http://markx.narod.ru/pic/

[aBatb onpenaeneHus
THOHSATHUH:

MOHOXpOMaTHYeCcKast
BOJIHA, KOTEPEHTHEIE
BOJIHBI U UICTOYHHMKH,

YcrHbIi omnpoc.
duznyeckui TUKTAHT.
CamocTosTeabHas
pabora.

KonrponbHas pabora



http://nsportal.ru/
http://markx.narod.ru/pic/

- (pusuka B mkoie. 3
http://festival.1september.

ru/articles/ - ¢pecTuBanb
MeJarorn4eckux uaen
«OTKpBITBIN ypok». 4
http://www fizika.ru/ -
CalT Ay yuurenei
(U3UKK 1 UX YYCHUKOB. 5

http:// www.physics.ru/ -

Matepuaisl o (pusuke. 6
www . ege .edu.ru -
“H(MOPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJJIEKLIMS
1IOPoB

HHTEpdEPEHITHS,
[IPOCBETIICHNE OITHKH,
TG pakIys, 30Ha
Operens; GU3NIeCKuX
BEJIMYMH: BpeMs U JJIMHA
KOI'€pPEHTHOCTH,
reoMeTpuyecKas pasHoCTh
X0Ja UHTEPPEPUPYIOLIIX
BOJTH, TIEPUO/] U Pa3
permraromias criocoOHOCTh
T paKOHHOMI
penieTkn; HabIoaaTh U
HWHTEPIPETUPOBATH
(omuChIBaTh) pe3yNbTATHI
JEeMOHCTPALMOHHBIX
9KCIIEPUMEHTOB TIO
HaOJIFOJICHUIO SIBJICHUH
UHTEpPEPEHLINH U

TG paKIK CBETa;
(hopMynHMpOBaTH MPUHIIMIL
I'tolirenca—®penens,
yCIIOBUSI MUHUMYMOB U
MaKCUMYMOB TIpH
UHTEep(EpPEeHIINHU BOJH,
yCIIOBUS

I PaKIOHHOTO
MUHHMYyMa Ha T U
[JIABHBIX MAaKCUMYMOB
npu upakiyy cBeTa Ha
peIIeTKe; OMHUCHIBATH
9KCHEPUMEHT 110
W3MEPEHUIO JUTUHBI



http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

CBETOBOM BOJIHEI C
[TOMOIIIBIO

I paKIHOHHOMI
PEIIEeTKH; OOBSICHATH
B3aMMHOE YCUJICHUC U
ocra0lIleHre BOJH B
MIPOCTPAHCTBE; JIENIaTh
BBIBOJIBI O PACIIOJIOKCHUH
TG PAKITHOHHBIX
MUHHUMYMOB Ha dKpaHe 3a
OCBECIIICHHOMH IIEJIBIO;
BBIOHpATH CIIOCO0
MOJTYYCHUST KOTEPEHTHBIX
HCTOYHUKOB; Pa3InvaTh
TUQPaKHOHHYIO
KapTHHY TIpU TUGPAKIAU
CBETa Ha IIed U Ha

TG PAKITMOHHON
peleTke.
Uroro o pazneny 60
Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU
1 http://nsportal.ru - DopMyIHpOBaTH VYceTHBI onpoc.

3.1

OcHoBrl CTO

cOIlMAaIbHAS CETh
pabOTHUKOB
oOpa3oBanwus. 2
http://markx.narod.ru/pic/
- (hm3uka B mkone. 3
http://festival.l1september.

ru/articles/ - hecTuBaib
HeaarornyecKux uiaen
«OTKpBITHIN ypok». 4

IIOCTYJIATHI CIIEIUATEHOM
TEOpHUH
OTHOCHTEIBLHOCTH;
OIINCBIBATh
MPUHITUTTHATHHYIO CXEMY
onblTa MalikeIbCOHa—
Mopu; 00BACHATH
3HAYMMOCTD OIbITa
Maiikenscona Mopu;

dusnueckuii TUKTAHT.
CamocrosTenpHast
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/

http://www fizika.ru/ -
CallT [y yunurenei

(U3UKH ¥ UX YICHHKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3MKe. 6

www . ege .edu.ru -
“H(OPMAITUOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - enuHAs KOJICKIIHS
1HOPoB

OIIEHWBATH PAIIYCHI
4epHBIX AbIp. OnpenensiTh
BpeMs B Pa3HBIX
CHCTEMax OTCUETa.
CBs13pIBaTh MEXIy OO0
MIPOMEKYTKH BPEMEHH B
pasHbix MCO; 00BACHSTH
a¢ ekt 3ameIeHus
BpeMeHU. PaccunThIBaTh
SHEPTHIO TIOKOS U
SHEPTHUIO CBSI3U CUCTEMBI
ten. [IpuMeHsTh
NOJTy4eHHbBIE 3HAHUS K
pelIeHunto 3a1a4q

Uroro no pazneny

5

Pasznea 4. KBAHTOBASI ®U3UKA

4.1

Kopnyckynspao-
BOJIHOBOM JTyaltu3M

15

1 http://nsportal.ru -

conyaibHas CeTh
paboOTHUKOB
oOpa3oBanus. 2
http://markx.narod.ru/pic/

- (hu3mka B mKone. 3
http://festival.lseptember.

ru/articles/ - hecTuBaib
eNarornyecKux uiaen
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
CaT J1s yuuTenen

(bM3KKH 1 UX YUYSHUKOB. 5
http://www.physics.ru/ -

MaTepHaibl o gusuke. 6

HaBaTb onpenenenus
MOHATHH: TEIJIOBOE
U3Iy4eHue, abCOIOTHO
YepHOe TeJo,
hoTorddexr,
(hOTO3IEKTPOHBI,
($hoTOoTOK,
KOPIYCKYJIIpHO-
BOJIHOBOM JTyaJinu3M,
SHEPIreTUYECKUNA YPOBEHb,
JMHEWYaThIN CIIEKTP,
CIIOHTaHHOE U
WHAYIUPOBAaHHOE
H3ITy4eHHe, J1a3ep,
CaMOCTOATEJIbHBIA U

YcTHBIM omnpoc.
dusnueckuii TUKTAHT.
CamMocTosiTesIbHas
pabora.

KonTponbHas pabora



http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

www . ege .edu.ru -
nH(pOPMAITHOHHBIN
noptan EI'D. 7 http ://

school - collection . edu .

ru / - equHast KOJUIEKIUS
1IOPoB

HECAaMOCTOSITEIIbHBIN
paspsaer;, GU3HISCKUX
BEJIMYMH: paboTa BHIXO/IA,
KpacHas TpaHuIa
dhotoaddekra, SHEPTUSL
MOHH3AINN; Pa3bICHATH
OCHOBHBIC TIOJIOKCHHUSI
BOJIHOBOI TEOpHH CBETA,
KBAaHTOBOU TUIIOTE3BI
Ilnanka, Teopuun aToma
BOZOPO/A;
(hopMympoBaTH 3aKOHBI
TETIOBOTO U3TTY4YEHUS
Buna u Creana—
BbonbiimaHna, 3aKOHBI
thoTorddexra,
COOTHOIIEHHS
HEOIPEJEIEHHOCTEN
I'eitzenOepra, mocTymnatel
bopa; onienuBaTh AuHYy
BOJIHBI J¢ bpoiins,
COOTBETCTBYIOIIYIO
JBIKEHHIO AJIEKTPOHA,
KHHETUYECKYIO SHEPTHIO
ANIEKTPOHA MPH
dhotorddexre, LIHHY
BOJIHEI CBETA,
HCIYCKaeMOT'0 aTOMOM
BOJIOPO/IA; OTIMCHIBATH
MIPUHIAITUATBHYIO CXEMY
omnbiTa Pesepdopna,
MIPEITI0KUBIIETO




IUTAHETAPHYIO MOJIEIb
aToMa; OOBSCHSITD
TIPUHIIUI ICHCTBUS
na3epa; CpaBHUBATH
M3ITy4eHHE Jla3epa ¢
H3ITy4YeHUEM JPYTHX
HMCTOYHHMKOB CBETA.

4.2

dusnka atoma

1 http://nsportal.ru -

COIHaJIbHAsI CEeTh
paboOTHUKOB
oOpa3oBaHwus. 2
http://markx.narod.ru/pic/

- (hu3mka B mKone. 3
http://festival.lseptember.

ru/articles/ - pecTuBanb
IeJarorunIecKux uaeh
«OTKpBITBIH ypok». 4
http://www.fizika.ru/ -
callT A yuurenei

(U3UKK ¥ UX YYCHUKOB. 5
http://www.physics.ru/ -

MaTepHalbl o Qu3mke. 6
www . ege .edu.ru -
HHPOPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHAas KOJUICKIIUS
1IOPoB

4.3

®u3rKa aTOMHOTO
spa u
AJIeMEHTAPHBIX
YacTHI]

1 http://nsportal.ru -

COIHATbHAS CETh
pabOTHHUKOB
oOpa3oBanwus. 2

[aBaTp onpeneneHus
MOHATHI: aTOMHOE SIAPO,
SHEPIreTUYECKUN YPOBEHb,
SHEPTHs HOHHU3AIIHH,
CIIOHTAaHHOC 1N
BBIHYXXJCHHOC U3JIYyUYCHHC
cBeta. OMUCHIBATH OITBITHI
Pezepdopna OmnuceiBath
Y CPaBHUBATH MOJIENN
aroma TomcoHa u
Pesepdopna. bopa.
JaBath onpeneneHus
MOHATHI: MacCOBOE
YHCII0, HYKIIOHBI,
sZIepHBIE CHITBI, AedeKT
Macc, YJHEPIUs CBA3Y,
yaeIbHast SHEPTHUS CBI3U
ATOMHBIX AJEP,
PaauOaKTUBHOCTb,
AKTHUBHOCTb
PaAOaKTUBHOTO
BEIECTBA, IEPHOJ
MoJIypacmnaja,
HUCKYCCTBEHHAsI
PaauOaKTUBHOCTb,

YcTHBI omnpoc.
dusnyecKku TUKTAHT.
CamMocTosTenpHas
paborTa.

YcrHbIi onpoc.
duznyeckui TUKTAHT.
CamocTosTeabHas
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/

http://markx.narod.ru/pic/

- (pusuka B mkoie. 3

http://festival.1september.

ru/articles/ - ¢pecTuBaInh
MEeJaroru4eckux uaen
«OTKpBITBIN ypok». 4
http://www fizika.ru/ -

caiiT g yuutenen
(U3UKK ¥ UX YYCHUKOB. 5
http://www.physics.ru/ -

MaTepHalbl o Qu3MKe. 6
www . ege .edu.ru -
WHPOPMALTMOHHBIT
noptan EI'D. 7 http ://
school - collection . edu .
ru / - equHas KOJIeKIUs
LHOPoB

sIICPHBIE PeaKIty,
SHEPreTUYECKU BBIXO]T
SIIEPHON peaxIui,
LENHAs SIACpHAs PeaKLys,
KO3 PHULIHEHT
Pa3MHOKEHUA HEUTPOHOB,
KpUTHYECKas Macca,
peakTopsl-pa3
MHOXHTEIH,
TEepMOsepHas peaKIusl.
CpaBHUBAThH CBOMCTBA
MPOTOHA U HEUTpPOHA.
OnuceiBaTh NPOTOHHO-
HEUTPOHHYIO MOJIEIb
sapa. OnpenesnsiTe COCTaB
sIep pa3IuuHBIX
3JIEMEHTOB € TIOMOLIBIO
tabnuubl Menzaeneesa.
N300paxarh 1 YMTATh
CXEMBbI aTOMOB.
Ilepeuncnars u
OTIMCHIBATh CBOMCTBA
AEPHBIX CHJI. BRIUUCIATH
JnedeKT Macc, SIHEPTUIo
CBSI3H M YJICJIBHYIO
SHEPTHIO CBS3U.
[lepeuncnars BuasI
PaAMOaKTUBHOTO pacraja
ATOMHBIX SIZIEP.
CpaBHUBaTh CBOMCTBA
anbda-, OeTa- ¥ ramma-
M3IIy4YCHHHA. 3aChIBaTh



http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MIpaBMIIa CMEIIEHUS TIPU
PaAMOaKTUBHBIX
pacnanax. Onpenenars
3JIEMEHTHI,
oOpa3ymormuecs B
pe3ynbraTte
PaAMOaKTUBHBIX
pacmnajoB. 3anuCkHIBaTh,
OOBSACHSTH 3aKOH
paZnoaKTUBHOTO pacrmaja,
YKa3bIBaTh I'paHUIIbI €T0
MIPUMEHUMOCTH.
Ornpenenars B
KOHKPETHBIX CUTYyallusaX
YHUCIIO HePACTIaBIITNXCS
sIIEp, YUCIIO
pacnaBImxcs saep,
MIEPUO/T TTOJTypaciaja,
AKTUBHOCTH BEIIECTBA.
[Iepeuncnsrs u
OITHCHIBaTh METOJIBI
HaAOJIOICHUS U
perucrpanuu
3JIEeMEHTapHBIX YacTHIl.
Hab6monaTs Tpeku anbda-
4acTull B Kamepe
Busbcona.
PerucrpupoBats siaepHsle
U3TY4EHUS C TIOMOIIIBIO
cuéruuka [ eifrepa.
OnpeaensiTe UMITYJIbC U
SHEPTHUIO YaCTHIIBI TIPU




JIBMKCHUN B MAarHUTHOM
ioe (1o gpororpadusm).
3anuceIBaTh AAEpHBIE
peakruu. OnpenensTh
MIPOJYKTHI SIICPHBIX
peakuuii. PaccuuThiBaTh
SHEPrUYECKUH BBIXO/T
SIIEPHBIX PEaKLIUH.
OnwuchIBaTh MEXaHU3MBI
JIeJICHUS siACp U LEeMHOU
SIAEPHON peaKIuu.
CpaBHUBATH SIIEPHBIE H
TEPMOSICPHBIC PEAKIIHH.
OOBACHITH TPUHIIUTIBI
YCTpOICTBA U paOOTHI
SIIEPHBIX PEaKTOPOB.
YuacTBOBaTH B
00CyXIeHUH
MIPEUMYIIECTB U
HEJI0CTaTKOB AJIEPHOM
SHEPreTHKH.
AHanu3upoBaTh
OITACHOCTH STIEPHBIX
U3JIYYEHHUM NI )KUBBIX
OpraHU3MOB.
[lepeuncnsaTs OCHOBHBIE
CBOMCTBA 2JIEMEHTAPHBIX
yacTull. BeiaensTo
TPYIIIBI AJIEMEHTAPHBIX
yacruil. [lepeuncnsars
3aKOHBI COXPaHEHUs,
KOTOpBIE BHITOTHSIOTCS




MPHU MPEBPAILEHUSIX
gactul. OnmceBaTh
MPOIIECCHl AaHHUTHIIALINU
YaCTHUIl U aHTUYACTHIL U
POKICHUS PIEKTPOH-
MO3UTPOHHBIX Tap.
HassiBaTh 1 cpaBHUBATH
BH/JIBI (DYHIaMEHTATBHBIX
B3aMMO/ICHCTBHIA.
OnuceIBaTh poib
YCKOpHUTEJIEH B U3YUCHUU
3J€MEHTaPHbBIX YACTHUL.
Ha3siBaTh OCHOBHBIC
BHJIbl YCKOpUTENEH
3J€MEHTAPHBIX YaCTHUL]

Uroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHN

5.1

OneMeHTHI
aCTPOHOMUHM U
acTpou3uKu

12

1 http://nsportal.ru -

coluajbHas CeTh
paboOTHUKOB
oOpa3oBanus. 2
http://markx.narod.ru/pic/

- puzuka B mkone. 3
http://festival.1september.

ru/articles/ - hbecTuBaib
eaarornyecKux uiaen
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -

CaT J1s yuuTenen
(hM3UKH U X YYCHHKOB. 5
http://www.physics.ru/ -

HaBaTb onpenenenus
MTOHSTHIA: HeOecHas
cdepa, IKIHITHKA,
HEOECHBII SKBATOD,
TIOJIFOC MUPA, OCh MHPa,
KpYT CKJIOHEHHUS, TIPSIMOe
BOCXOJKJICHUE,
CKJIOHEHUE, Mapaiakc,
Tapcex,
aACTPOHOMUYECKAS
€JIMHULIA, IEPUTEITNH,
adenuii, COTHEUHOE
3aTMEHHE, TYHHOE
3aTMEHUE, IJIAHETHI

VYceTHBIl onpoc.
DdusnyecKku TUKTAHT.
CamocrosiTenbHast
pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MaTtepHuaibl o Gpusnke. 6
www . ege .edu.ru -
“H(OPMAITUOHHBIH
moptan EI'D. 7 http ://
school - collection . edu .
ru / - enquHAs KOJUICKIIHS
1IOPoB

3€MHOU TPYIIIIBI,
IUTAaHETHI-TUTaHTHI,
acTepouJi, METEOp,
Meteoput, hoTochepa,
CBETHUMOCTB,
poTyOepaHerl, myibcap,
HEUTPOHHAS 3BE3/1a,
uyépHas IbIpa,
MIPOTO3BE3/a, CBEPXHOBAS
3Be3/a, TaJIakTHKa,
KBa3ap, KpacHoe
CMeEIlIeHrEe, TeOpus
Bosnbuioro B3peIBa,
BO3pacT BeeneHHoil.
Beinensats ocobenHocTH
cucteMsbl 3emisi— JlyHa.
DopMynupoBaTh U
3aMMChIBaTh 3aKOHBI
Kennepa. OnuceiBaTh
ctpoenne CoHEYHOM
cucremsl. Ilepeuncnarts
IUTAaHETHI ¥ BUABI MaJIbIX
ten. OnucsIBaTh
crpoenue ConHua.
[lepeuncnarp THIMYHBIE
TpyHIbI 3BE3]1, OCHOBHBIE
¢duznueckue
XapaKTEPUCTUKU 3BE3 L.
OnuceIBaTh IBOJIOLUIO
3BE37] OT POXKACHUS 710
cmeptu. HassiBaTh camblie
SIPKHUE 3BE3/BI U




co3Be3nus. Ilepeuncnsats
BHUBI TAJIAKTHK,
OIIMCHIBATh COCTaB U
CTPOCHHE TaJaKTHK.
Brinensats MneuyHbIi
ITyTh CPEeIn APYTHX
ranaktuk. OnpenensiTh
mecTo CoTHEUHOM
CHCTEMBI B HEH.
OreHrBaTh MOPSIIOK
paccTositHui 10
KOCMHUYECKHX 00BEKTOB.
PaGorats B mape u rpymre
IIPY BEITIOJTHEHUN
MPaKTUYECKUX 3aJaHUM.

Uroro no pazneny 12

Paznen 6. PUSUYECKUNA IPAKTUKYM

6.1 dusnyeckuit 16 16
MIPaKTHKYM
Uroro o pazneny 16

Paznen 7. OBOBILIAIOHIEE IOBTOPEHHUE

Cucrematuzanus u
00001IeHNE
MIPEIMETHOTO

coepKaHus U

7.1 15

OIIbITa
JeSITeNbHOCTH,
nproOpeTEHHOTO
[IPU U3YUYECHUH




Kypca ¢pmsuxu 10 —

11 xmaccoB
HWroro mo paznemny 15
PesepsHOE Bpems 10
OBIIEE KOJIMYECTBO 170 16

YACOB IIO I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» dmsuka, 10 kmacc/ KacesaoB B.A., O011ecTBO ¢ OrpaHHueHHON
OTBETCTBEHHOCTHIO «/[[PODA»; AkiinonepHoe oo1iecTBo «31aTenbeTBO
«IIpocsemienne»

» dmsuka, 11 kmace/ KacesaoB B.A., O011ecTBO ¢ OrpaHMueHHON

OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe o011ecTBo «31aTenbeTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1 ®usuka. Yriyonennsiii ypoBeHb. 10—11 knaccel : paboyas mporpamma K
munun YMK B. A. KacesiHoBa: yueOHO-MeTo1Mueckoe nocodue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : [Ipoda

2 ®duzuka. 10 k1. Yriyonennsiit ypoBeHsb : yueOHuk / B.A. KacbsHoB. — 5-¢
u3., crepeotuil. — M. : Jlpoda

3 ®usuka. 11 k. YraoyOnenusiil ypoBeHs : yueOHuk / B.A. KacesnoB. — 5-¢

u3., crepeotuil. — M. :Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
1 http://nsportal.ru - couuanbHas ceTb pabOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusmka B mKoIie.


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival.lseptember.ru/articles/ - ¢pecTuBasib MegarornyecKux uach
«OTKPBITBIN YPOK».

4 http://www fizika.ru/ - caift 1yia yuurtenei GU3NKU U UX YYCHUKOB.

5 http://www.physics.ru/ - MmaTepuaiibl 10 (GU3UKE.

6 www . ege .edu.ru - naopmarmoHHbIA mopTan EI'D.

7 http :// school - collection . edu . ru / - equnas komnekiusa [{OPoB


http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

