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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YPOBHE CpEaHEro o0IerooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUIN U TpeOOBaHUI K pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pazoBartenbHOM mporpammsl, peactaBieHHbIX B DI'OC COO, a Takxe
c yu€roM (enepanbHOM paboueil mporpamMmbl BocnutaHus W Konueniuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aUAX
Poccuiickoit ®enepanuu, peann3yronmx OCHOBHbIE 00pa30BaTENbHbIE IPOIPAMMBI.
[Iporpamma no ¢usuke onpezaenser 0013aTeNbHOE IPEIMETHOE COIEp KaHNUE,
YCTaHAaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEIHbHOCTh U3YUECHUSI TEM U Pa3/IeiioB
y4eOHOro TpeaMeTa C y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Tmpolecca, BO3PAaCTHBIX OCOOEHHOCTEM  00yYaroluxcsl.
[Iporpamma mo ¢usuke Aa€T MpeACTaBICHHWE O IENIX, COJEp)KaHWHU, OOIIei
cTpaternd OOy4YeHUs, BOCHHUTAHHUA M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yueOHoro npenmera «Puznka» Ha yriryoJ€HHOM ypOBHE.

N3yuenne kypca ¢Gu3MKM yriayOnEHHOIO YPOBHSI IMO3BOJISIET pPEaTU30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAIINH, HAMPABICHO HA CO3JaHUE YCIOBHH IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
o0Oy4arolmumMcsi, KOTOpble HEOOXOAMMBI JJIi MNPOJOJDKEHHs O00pa3oBaHUs B
OpraHu3alMsX MNpoPecCHOHAIBLHOrO0 O0Opa3oBaHMUs IO pa3jIUYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIUATIbHOCTSIM.

B nporpamme mo ¢usuke onpeaenstorcs miaHupyeMble pe3yabTaThl OCBOSHUS
Kypca (U3MKM Ha YpOBHE CpeAaHero oOmero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMeTHbIe, MpeaMeTHbie (Ha  yriayOnéHHoMm  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM i pa3paOOTKu TpeOOBaHUN K JIMUHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3ysibTaTaM O0O0yYaroIIUXCsl, OCBOMBILHUX
nporpaMmmy 1o Gpu3rKe Ha YpOBHE CpeIHEro 00IIero 00pa3oBaHus Ha yTIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESITETbHOCTHBIN MOAXO/I.

[TporpamMma o (hu3HKe BKITIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PM3UKHU HA YyTITyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3YIbTATHI 110 TOAaM OO0YUCHHS,

cozepkanue yaeOHoro npeamera «Ousmkay mo rogam o0ydeHusl.

[IporpaMmma 1o ¢Qu3mke uMeeT NPUMEPHBINH XapakTep W MOXKET OBITh
UCTIOJIb30BaHa YUUTEISAMHU (DU3HUKH JIJIST COCTABJICHHUS CBOMX Pab0OYUX MPOTpamMM.

[TporpamMMa no ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTaBIICT BO3MOXKHOCTH JJI pEaju3alud Pa3IU4HbIX METOIUYECKUX
MOJIXOJJOB K MpEmoAaBaHui0 (U3MKK Ha YTIIyONEHHOM YpOBHE TMpPH YCJIOBHU
COXpaHeHUs 00s3aTeTbHOM YacTH COIeP KaHUs Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHUM 00 okpyskaromiemM Mupe. IIKoapHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBJICHHWH, HM3ydaeMbIX XUMHUEH, OHOJIOTHEH,
busmueckoir reorpadmeit u acTpoHomuei. lcmonb3oBaHWME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNuiIo XapakTep W OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B chepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTEpUajOB C 3aJaHHBIMU CBoOicTBamu. M3yueHue ¢Gusuku
BHOCHUT OCHOBHOM BKJaJ B ()OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyuaroiierocsi, B OpMHUpOBAHUE YMEHUIN MPUMEHATh HAYYHBIH METOJ MMO3HAHUS
MIPU BBIMOJIHEHUU UM YYEOHBIX UCCIIEIOBAHU.

B ocHOBY Kypca (pu3MKN Ha ypOBHE CpPEIHETO OOIIEr0 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoea uenocmmuocmu. B COOTBETCTBHUM C HEW KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3MKU
o0benMHEH BOKpYr (u3Mueckux Teopuidl. Beaymmm B Kypce sBiseTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanmuszanus TPEIoONaracT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIUana (hU3MUECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU
Y HKOJIOTHYECKUMU TTpoOIeMaMu.

Hoesa npuxnaonoit nanpasinennocmu. Kypc ¢busuku yriayOoaéHHOTO YpOBHS
MPEANnojaraeT 3HakOMCTBO C IITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX
IPUJIOKEHUN H3YyYEHHBIX TEOpUU M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOUIMX MpPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3rkonocusayuu peanusyeTcss TOCPEICTBOM BBEICHHUS AJIEMEHTOB
COJIEpKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU W TEXHOJIOTHH, a Takke OOCYKIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHue coJiepKaHusl MporpamMmbl MO (U3HKE JOHKHO ObITh MOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxonaa. s pusnku peamuzanust 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTHOJIb30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIecTBYytolero (akropa ydeOHoOro mnporecca. s yriayOnéHHOro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHUYECKOTO IKCIIEPUMEHTA,



BKJIFOYAIOLIETO (PPOHTANBbHBIE YYEHUYECKHE OMNbITHl MPU HM3YYEHUH HOBOTO
MaTepuaia, 1abopaTtopHble paboThl U pabOThl NpaKTHUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3anuu GU3NYECKOro NpakTUKyMa. B mepBoM citydae mpakTHKyM
npoBoauTcs 6o B koHIe 10 m 11 kmaccoB, nmubO0 mociie MEPBOrO M BTOPOTO
MOJIYTOIUH B KaXKJOM M3 3THUX KJaccoB. BTopoit cmocob — 3To mHTErpamusi padot
IPaKTUKyMa B CHCTEMY J1a00paTOPHBIX paboT, KOTOpPHIE MPOBOAATCS B MpoOIlecce
u3ydeHus paszaena (temsl). [Ipu sToM mon paboramu NpakTUKyma MOHUMAETCs
CaMOCTOSITEJIbHOE ~ UCCIIEJOBAaHME, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY
cBEPHYTOr0, 00001IIEHHOTO BH/1a 6€3 MOIIaroBOi HHCTPYKIIUU.

B nporpamme 1o (¢u3Mke cucTeMa YUYEHHYECKOTO HKCIEPHMEHTA,
71a00paTOpHBIX pabOT M MPAKTUKyMa IpEACTaBlieHAa €AUHBIM IepeduHeM. Buioop
TEMaTUKU JUIS 3TUX BUJOB YYCHMUYECKHUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
YYaCTHHKaMHU 00pa30BaTEIbHOTO MpOIecca UCXO0Id U3 OCOOEHHOCTEN MOYyPOYHOIrO
IUIAHUPOBAHMUS W OCHallleHus KaOuHera ¢usuku. Ilpu 3TOoM oOecneunBaercs
OBJIQJICHHE OOYYalOUIMMHCS YMEHUSMU TPOBOJUTH NpPSIMbIE U KOCBEHHBIE
U3MEPEHUS], UCCIENOBAaHUS 3aBUCHUMOCTEM (PU3MYECKMX BEIMYMH U TOCTAaHOBKY
OTIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUIOTE3.

Bonbuioe BHIMaHME 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 (PM3NYECKON MOJENbIO, MO3BOJISIOIIUE TPUMEHATh U3yUYEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOrO paszjesia Kypca, TaKk U HHTETPUPYs
NPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3aenoB. [ kauecTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHud Ha OObSICHEHHE/Npe/CKa3aHue TMpOTeKaHus (PU3NYECKUX
SIBJICHUH M TIPOIICCCOB B OKPY’KAIOIICH >KU3HM, TPeOyromue BeIOOpa (pu3nuecKou
MOJIEH JUIsl CUTyallM NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kypc puU3uku yriayOaéHHOTO YpOBHS Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBHSX MMPEAMETHOTO
kabuHeta. B kabuHere (u3MKKM MOKHO OBITH HEOOXOAMMOE J1a00paTOPHOE
000py10BaHUE ISl BBITIOJTHEHHS! YKA3aHHBIX B porpamMme no (pu3NKe y4eHUYECKUX
OMBITOB, TAOOPATOPHBIX PAbOT U PabOT MPAKTUKYyMa, & TAKKE I€MOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpallMOHHOE  000pyJIOoBaHHE (OPMUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBbHOM JOCTAaTOYHOCTH U 00ECleYrBaeT MOCTAaHOBKY
NEPEYUCIICHHbIX B MporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAlud IS
UCCIICIOBAaHMUSI ~ M3Y4YaeMbIX  SBJICHHMM M  MPOLECCOB, OMIHPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, KX TEXHUYECKUX MMPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHUE JI YYCHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BHJIE TEMAaTHYECKHX KOMIUJIEKTOB M OOECTIeUunMBaeTCs B pacuére



OJHOTO KOMIUIEKTAa Ha JBYX OOydYaromuxcsi. TeMaTH4eCKHe KOMIUIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(MPOBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(POBBIX JabopaTopuil.

OCHOBHBIMU LIETSIMU H3y4eHUs! GUZUKH B 00111eM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHHEe UHTEpeca M CTpPEeMIICHUS OOydalolmuxcs K HaydHOMY
W3YYEHUIO TPHUPOABI, pa3BUTUE HMX HMHTEIUIEKTyalIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MpPEACTaBICHUI O Hay4HOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
HCCIIE0BATENbCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa MU3yuyeHUs] OCHOB
CTpOCHHMSI MaTepUH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BAaHUEM (PU3UUECKUX
3HAHUU U HAYYHBIX JOKa3aTEIbCTB;

dbopMHpoOBaHUE TMPEACTABICHUM O POIM (PUBMKK JJIS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpEACTaBICHUUN 0 BO3MOYHBIX chepax  Oynymen
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (PU3MKOHM, TMOATOTOBKAa K
JanbHeNIeMy OOy4EHHUIO B 3TOM HalpaBJICHUMU.

JlocTxeHre 3TUX Leded 00ecreunBaeTcsl peuieHHeM CIeAYIOUINX 3a/ad B
MpoIIeCCe U3YUYEHUSI Kypca PU3UKUA Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOMMX (PU3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJAPHYIO  (HU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIIEMEHTHI aCTPO(DU3UKH;

(dbopMUpOBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUSA AJIS1 OOBSICHEHUS
bu3nYecKuX SBJICHUM B MPUPOAEC U IJIs MPUHATUS MNPAKTUUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HM;

OCBOEHHE CTIIOCOOOB PEIIEHUS PA3IMYHBIX 3314 C SIBHO 33JIaHHON (PU3NUYeCKOn
MOJIEJIbIO, 3a/lay, MOJpa3yMeBAIOIIMX CAMOCTOSTEIbHOE CO3/aHue (PU3NYECKOU
MOJICNIM, AJEKBaTHOW YCJIOBHMSIM 3a/Jaud, B TOM 4YHCJE 3aJad WHXKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB UM TNPHUHIMIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOILYIO CPENY;

OBJIAJICHUE METOJAaMU CAMOCTOSITEBHOIO IUIAHUPOBAHMUS M IPOBEACHUS
bu3MUeCKuX OSKCIEPUMEHTOB, aHaldM3a W MHTEpIHpeTanuu  uHdopmanuu,
OTpEENICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUSI YMEHHUM ITPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodecCHOHATBHON NESITEIIBHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriayOn€HHBI ypOBEHBb
u3ydeHus: ydeOHoro mpenvera «®Ddu3umka» HAa YpOBHE CpPEIHETO OOIIETro
oOpa3oBaHusl BbIOMpaeTcs OOyYalOMUMHUCS, IUIAHUPYIOUIUMHU TPOJODKCHHE
0o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue pusuku (yrinyOna€HHBIM YPOBEHB) HA YPOBHE CPEIHET0 00IIero
oOpazoBanus orBogutcs 340 gacoB: B 10 xiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 ximacce — 170 yacos (5 yacoB B HeneI0).

[Ipennaraempiii B mporpamMme 1o ¢U3MKE TNEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOP
poBeneHusT J1abOpaTOPHBIX pabdOT ¥ OMBITOB € YYETOM WHAMBHUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/IBI.

dusuka — pyHaamMeHTanpHas HayKa o npupoje. HaydHblil MeToa mo3HaHus u
METO/IbI UCCIICIOBAHUS (PU3NICCKUX SBJICHUM.

DKCHEpUMEHT B TEOPHs B TIpoIlecce MO3HaHus npupoabl. Habmonenne u
IKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHust (U3MUECKUX BEIMYMH (QHAJNOTOBbIE M IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (usmyeckux BeduuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3NUECKUX SBICHUN U MPOLIECCOB (MaTepuaibHasi TOUKa,
a0COTIOTHO TBEPI0E TETI0, HI€aNIbHAS )KUJIKOCTb, UJ1€aTIbHBIN ra3, TOUCUHBIH 3apsi).
['unoTe3a. PU3NUECKUM 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3nueckas Teopusl.

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

Yuenuueckuii 3xcnepumenm, navopamopuvie pabomeol, npaKmuxym.

N3mepeHune cuiibl TOKa U HAMPSKEHUS B IEMTH TOCTOSIHHOTO TOKA IMPU TOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKoOMCTBO ¢ LKU(poBoil aboparopueil no ¢usuke. [Ipumepsl U3MepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JAaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABkeHHe. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Panuyc-BekTop MarepuaqibHOW TOYKH, €Tr0 MPOEKIIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropusl.

[lepemernienre, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIHMH HAa OCU CHCTEMBI KOOpIWHAT.
CroxeHune nepeMenieHnui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTU MaTE€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBobOonHOe majeHue. YCKOpeHue CBOOOTHOTrO majeHus. JIBWKeHHWe Tena,
OpOIIEHHOTO TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHU U UX TPaUuKH.



KpuBonmHenHoe  nBuxeHue. JIBKeHME  MaTEpUaIbHOM  TOYKM IO
OKPYXHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepuoa u yacroTa oOpaileHus.
[lenTpocTpeMuTenbHoe (HOpMaIbHOE), KacaTelbHOE (TAaHT€HIUAIBLHOE) U MOJTHOE
YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue YyCTpONCTBA U TEXHOJOTMYECKHE TMPOLECCHI: CHUIOMETD,
JBWKEHHE CHAPSA0B, LICTIHbIC, IIECTEPEHYATHIE U PEMEHHBIE IEPEAAYHN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATHYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

Crioco0ObI UcClIeIOBaHUS JBUKCHUA.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBmxeHUs: Tejaa, OpPOIIEHHOrO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JIBHXKEHHS C LENIbI0 ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHMs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MNYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue YCKOpEHUS CBOOOJTHOTO MaJicHUus (peKoMeHT0BaHO
UCITIOJIb30BaHUE IU(POBOIL TabopaTopun).

N3ydenune nuxeHus Tena, OpoLUIeHHOr0 TOpU30HTaNbHO. [IpoBepka runoTessl
O TPSAMOM MPONMOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY JalbHOCTBIO IOJNETA U
HAYaJIbHOM CKOPOCTBIO TEJa.

W3yyeHue IBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSIHHOW IO MOJIYIJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHY TIeproia 00pallieHnss KOHHYECKOro MasTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprorona. MuepumaneHble cuctemsl orcuéra. [IpmHumn
oTHocuTenbHOCTH ["anmunes. HenHepuuanabHbie CUCTEMBI OTcuéra (OmpenesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepUaibHOU TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUSA. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOM MACCBI.

Cuna TsbKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MaIeHHsI OT BHICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI M OT Teorpapuieckoil mupoTsl. JIBukeHue HeOECHBIX Tel
U uX cryTHUKOB. 3akoHbl Kemepa. [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 NP IBUKEHUH TENA B )KUJKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JBUKCHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOIIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habntoienue ABM>KEHUS TEl B MHEPLMAIBHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[IpyHIKT OTHOCUTEIBHOCTH.

Kauenne AByX HUIMHAPOB WIHM IIAPOB PA3HOM MAaCChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOAECHUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
MaccChbl T€Jla Ha €ro0 YCKOPEHHUE B HHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

L{eHTpoOeKHBIE MEXaHNU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSA, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit 3xcnepumenm, nadvopamopusvie padbomuol, npaKmuKym.

N3mepenrie paBHOACHCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka runoTe3pl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKEHUS OpyckKa Io
HAKJIOHHOM IUTOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.



HccenoBaHre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TPYXKHHE U
PE3MHOBOM 00pasIie, OT UX AchOopMaIiu.

V3ydyeHne IBHKEHHUS CHUCTEMBI TEJI, CBS3aHHBIX HHUTHIO, IIEPEKUHYTON Yepes
JIETKUI OJIOK.

N3mepenne KO3 QUIIMEHTa TPEHHUS M0 BEJIHYUHE YIJIOBOTO K03(h(duIMeHTa
3aBucUMOCTH Frp(N).

HccnenoBanue NBHKEeHUS OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.
N3ydeHne nBUKEHUS IPy3a HAa BALy C TPEHUEM.
Tema 3. Cmamuka meépoozo mena.
AlGcomoTHO TBEpAOE Teno. I[locTymarenbHoe M BpallaTelibHOE JIBHXKCHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaieHus. Ilmedo cuibl.
CroxeHune cuil, IPUIOKEHHBIX K TBEpHoMy Teny. LleHTp TskecTu Tena.
YcoBus paBHOBECHS TBEPAOIO TeEJA.
VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PaBHOBECHE.
TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHUE IPOLECCHI: KPOHLITEHH,
CTPOUTENBHBIM KPaH, pEMIETYAThIE KOHCTPYKIIUH.
Jlemoncmpayuu.
Y ciioBust paBHOBECHSL.
Bunsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.
HccenenoBanve yCiIOBUM pPAaBHOBECHS TBEPAOIO Tela, HMEIOLIErO0 OCh
BpAILCHUS.
KoHcTpynpoBaHne KpOHIITEMHOB M PACYET CUJT YIIPYTOCTH.
M3ydeHne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IIOAAb OMOPHI.
Tema 4. 3akonvl coxpanenus 6 mexanuxe.
Nmnynbsc MaTepuagbHOM TOUKH, CUCTEMBI MaTEpUAIIBHBIX TOUEK. LlenTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.
NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.
3aKOH COXpAHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHHE.
MomMmeHT umnynbca MmarepuanbHOM TOUku. [IpencraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJISX.
PaboTa cuibl Ha MaJloM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CHUIIBI.

MoIHOCTH CUJIBI.

Kunernueckasi sHeprus mMarepuaibHOM Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.



[loreHuuanbHblE W HENMOTCHIMANbHbIE CUJbl. [loTeHUMaNbHAsA >HEPrusl.
[ToTenmmanbHas sHeprust ynpyro nepopmupoBaHHoi mpykuHbl. [loTeHnanpHas
SHEPTHUs TeIa B OJHOPOIHOM I'paBUTAlMOHHOM noJie. [loTeHnmansHas sHeprus Tena
B TPAaBUTAIIMOHHOM TI0JI€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsi KOCMUUYECKAS] CKOPOCTb.

CBs13b pabOTHI HETIOTCHIIUATBHBIX CHJI C K3MEHEHUEM MEXaHWYIECKON YHEPTUHU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

N3mepeHrne MOITHOCTH CUJIBL.

W3meHeHue 2Hepruu Teiia Ipu COBEPIIICHUH paOOTHI.

B3auMHbIe npeBpalieHrsi KUHETUYECKON U MOTEHUIUAIIBHON YHEPTUM IIPU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Npu CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3mepenue umiryiibca Tesa 1o TOpMO3HOMY ITyTH.

N3mepeHue Cuitbl TSITU, CKOPOCTH MOJACIH JEKTPOMOOMIISI 1 MOIITHOCTU CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBIL.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aWMOJICMCTBUU.

N3Mepenne KHHETUYECKOM SHEPTUU TEJIAa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE M3MEHEHUS MOTEHLIUAIBbHON 3HEPIUH MPYKUHBI C PAOOTOMN CHUJIBI
TPEHMUSL.

Omnpenenenue pabOThl CHJIBI TPEHUS TPH JABUKEHUU Tela MO HAKIOHHOMN
IJIOCKOCTH.

Pa3nen 3. MoJiekyasipuasi pu3uKa ¥ TepMOJAMHAMHUKA.

Tema 1. Ocnoévl MoONEKYAAPHO-KUHEMUYECKOU meopul.

OCHOBHBIE TOJIOXKEHUSI MOJEKyJsipHO-KuHeTnYecko teopun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBuxeHue. XapakTep ABUKEHUS
Y B3aUMOJCUCTBHUS 4YaCTHUIl BellecTBa. Moaenu CTPOEHHS Tra30B, KUIKOCTEW U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [locrosanas ABoraapo.



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

Mogenp naeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasa JBHXKYTCSl XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AoOcomoTHas
TeMriepatypa (mkaia temneparyp KenbBuna). 3akon [dansTona. M3ompouecchl B
UJeabHOM Ta3e C T[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMA, U30X0pa, H300apa.

CBsi3p  MEXIy JIaBIGHHEM W  CpPEAHEH  KUHETUYECKOHM  3Heprueu
MOCTYIATEILHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJl HJICAIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUECKON TEOPUH HJI€aIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETHUYECKOW SHEPTUEN MTOCTYIATEIBLHOTO TEMIOBOIO IBUKECHUS €€ YaCTULL.

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

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Judbdy3ust sKkuIKOCTEH.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mogenu KpuCcTaINIMYEeCKUX PEIIETOK.

Habmroienue u uccienoBaHue U30MpoLEecCoB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuUKyM.

HUccnenoBanne mporecca YCTAHOBJIEHUs TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEeHE MEXKTy TOpsiueii U XOJI0AHOU BOJIOH.

W3yyeHue H30TEpPMUYECKOro mpouecca (PEeKOMEHIOBAHO HCHOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yueHune n30XO0pHOTO mpolecca.

N3ydenne n3obapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennoevlie mauiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHWe BHEIIHUX YCIOBHM ISt
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHelHNE U BHyTpeHHUE napaMeTpsl. [Tapamerpol
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPETHUE 3HAUCHUS BEJIMYMH, ONUCHIBAIOIINX €€
COCTOSIHME HA MUKPOCKOTTMYECKOM YPOBHE.

HyneBoe Hauamo TepMomuHamuku. (CaMONpOM3BOJIBHAS — pejaKcauus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mopens uleanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHue MennaeneeBa—KianelipoHa u BbIpakeHHE JUIsl BHYTPEHHEH >HEpPruu.
VYcnoBusi NpUMEHUMOCTH 3TOM MOJIETM: HHU3Kash KOHLEHTPAIUsl YacCTHll, BBICOKHE
TeMIiepaTypbl. BeipaxkeHue /st BHyTPEHHEW SHEPTUH OJJHOATOMHOI'O HJ€aIbHOTO
rasa.

KBazucrarnueckne U HECTaTUUECKUE MTPOLIECCHI.

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

Temonepegaya  kak  crmoco0  M3MEHEHUS ~ BHYTPEHHEW — sHepruu
TEPMOJMHAMHYECKOM  cucTeMbl 0e3  coBepiieHus pabotel.  KoHBekius,
TEIJIONPOBOJAHOCTD, U3ITyYEHHUE.

KomnuectBo Ttemnorsl.  TemmoéMKocTs Tena. YaenpHas MW MOJSpHas
TEIUTIOEMKOCTH BelIeCTBAa. YpaBHeHHWe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHs
ToruBa. Pacu€r konuuecTBa TEIIOTHI Mpu Teruionepeaade. llonstue 006
aauabaTHOM IIpoliecce.

[IepBblii 3aKOH TepMOAMHAMUKHU. BHYTpeHHsIs 3Heprust. KonnuecTBo TEmIoThI
u paboTa Kak Mepbl U3MEHEHMsS BHYTPEHHEU DSHEPrUM TEPMOJUHAMUYECKOU
CUCTEMBL.

BTopoii 3aKk0H TepMOJMHAMUKY J1JI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3a/TaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI NMPOXOJUT €IMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

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

[TpuHumer nectBus TerioBbix MamuH. KIT/I.

Maxkcumansaoe 3nauenue KII/I. [ukm Kapno.

DKOJIOTMYECKUE ACIIEKThl MCIOJb30BAHUA TEIUIOBBIX JBUraTenen. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: XOJOAWJIbHHUK,
KOHJUITMOHEP, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeIM, MapoBas TypOuHa,
MOJIYYEHUE CBEPXHU3KUX TEMIIepaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3alUs OMOOPTraHUYECKOTO TOIIIMBA IS
BBIPAOOTKU «TETUIOBOM» U DJICKTPOIHEPTHH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTudecKoM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUH.

HccnenoBanne aanabaTHOrO mpoliecca.



KomrbproTepHble MOAENN TEIIOBBIX IBUTATEIICH.

Yuenuueckuit 3xcnepumenm, navopamopuvie pabomuol, npaxKmuxym.

N3mepenne yaenbHON TeI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPTUM MEXMOJICKYJISIPHOIO B3aUMOJICVCTBUS W
TEeMIEPATYPhl KUTICHUS dKUJKOCTEH.

Tema 3. Azpecamnuvle cocmoanusa eeujecmea. Dazoevie nepexoobnl.

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

HaceimieHHble ¥ HEHachIleHHbIE napbl. KadecTBeHHas 3aBUCHMOCTh
IJIOTHOCTH Y IABJICHUS HACHIIIEHHOTO NIapa OT TEMIIEPATYPhI, UX HE3ABUCUMOCTb OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTauid3auusd. YAelbHas TEIUIOTa IUJIABJICHHUS.
CyOnumarus.

Hedopmanuu tBEpOTO Tena. Pactsxkenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHMHOE
pacuimpeHrue. AHTapMOHU3M TEIIOBBIX KOJeOaHUI YaCTUIl BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprUn B (ha30BbIX MEPEX0JIax.

YpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(phulMeHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanunnsapusie sBnenus. J[aBieHne noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHudeckue yCTpPOWCTBA UM TEXHOJOTMYECKHE MPOLECCHL:  KUIAKUE
KPUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TerioBoe pacmupeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuitbl MOBEPXHOCTHOTO HATSKECHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumisipasie saBieHusI.

Moaenan HEeHBIOTOHOBCKOM JKHUJIKOCTH.



Crioco0bI M3MEepeHUs BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaGmronenune masix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IJIaBICHUS JIbIA.

M3ydeHne CBOMCTB HACHILIEHHBIX MapOB.

N3mepenne abCOIOTHON BIaKHOCTH BO3yXa U OLIEHKA MAacchl MapoB B
IIOMEIIICHNH.

N3mepenue ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne moayis FOnra.

WccnenoBanre 3aBUCMMOCTH  JAeopManMyd  pe3MHOBOrO  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBL.

Paznen 4. DiiekTpoAuHAMHUKA.

Tema 1. dnekmpuueckoe none.

OnexTpuzanys Tel U €€ MpOsIBICHUS. OJEKTpUYecKuid 3apsna. [IBa Buma
DNEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, HOMAJIEKTPUKH U MHOJIYIIPOBOIAHHUKH.
DJIEMEHTAPHBIN AJEKTPUUECKUH 3apsl. 3aKOH COXPAHEHHUSI STIEKTPUUYECKOTO 3apsia.

BsaumopaeiictBue 3apsaoB. Todeunsle 3apsanbl. 3akoH KyioHa.

Onextpudeckoe nojue. Ero nelictere Ha 2IEKTPUYECKUE 3apsbl.

HanpsoxéaHocts  anekTpuueckoro  mnons.  IIpoOubrii  3apsin.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oJs. OTHOPOIHOE 3JIEKTPUUECKOE MOJIE.

[ToTeHIIMANBHOCTD ANEKTPOCTATUYECKOrO NOJIA. Pa3HOCTH MOTEHUMATIOB H
HanpspkeHue. [loTeHnmanbHas sSHeprust 3apsaa B IJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexTpocraTnyeckoro nosist. CesA3b HANPSYKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIOB Il AJEKTPOCTATUYECKOro Mojs (KaK OJHOPOJHOIO, TakK M
HEOHOPOJIHOTO).

[IpyHLIMN CYTIEPIIO3UIIUH DIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHOU cdepbl. [lone
PaBHOMEPHO 3apsKEHHOro no 00bEéMy mmiapa. Ilosie paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JWMHUN HAnpsDKEHHOCTH ATUX TMOJEH H
HKBUIOTEHIMAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIIEKTPOCTATUUECKOM IIOJIE. Y CIIOBHE PABHOBECHUS 3aPSA0B.

JIupnekTpuKu B JJIEKTPOCTATHYECKOM  MOJIE. Jvanexrpuueckas
IIPOHULIAEMOCTb BELIECTBA.

Konnencatop. DneKTpoOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCaTOpa.



[TapamenbHOE coequHeHne KOHAeHcaTOpoB. [locenoBarenbHoe COeIMHEHNE
KOH/JICHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOPA.

JIBrmxkeHHE 3apsKEHHOW YaCTHUIBI B OHOPOIHOM JIEKTPHUUECKOM MOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOILECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allluTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KOHJIeHcaTophl, reneparop Ban ae I'paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocTtatudeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aluTa.

Y CTpOKCTBO U AEUCTBUE KOHAECHCATOPA MOCTOSTHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIaAH
MJIACTHH, PACCTOSHUSI MEXKAY HUMH U TUDJICKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psjika KOHJIEHCATOpa 4epe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKMUKyM.

OueHka cui B3auMOACHCTBUS 3apSyKEHHBIX TEIN.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
U3IIy4YEHHs CBETOIUOAA.

M3yyeHue npoTekaHus TOKa B LIETIH, COJIepKAIICH KOHIEHCATOP.

Pacnpenenenne pPa3HOCTH NOTEHIINAJIOB (HampsHKEeHMS ) pu
MOCJIEIOBATEIBLHOM COSUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPa Yepe3 PE3UCTOP.

Tema 2. Ilocmoanublii 3.1eKMpuiecKuil mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBusl CylieCTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUUECKOrO Toka. MCTOUHMKH
toka. Hanpsokenune U u DJ1C &.

3akoH OMa [ yyacTKa L.

DIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJHOPOJAHOTO
MNPOBOJAHUKA OT €ro [JIWHbI M IUIOIIAJAM MONEPEYHOTO CEYECHUs. Y AENIbHOE
CONPOTHUBJIEHUE BEUIECTBA.

[TocnenoBarenbHOE, MapajljIeIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBn€HHBIX dekTpuueckux nemnei. [Tpasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon Jlxxoyns—Jlenna.



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

O/J1C u BHyTpeHHEE CONPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa JJ1s TOJTHOM
(3aMKHYTO#) dJIEKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA ToKa. KopoTkoe
3aMBbIKaHHUE.

KoHaeHcaTop B enu nNoCTOSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCH: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK IEKTPUUECKON SJHEPTUU.

Hemoncmpauyuu.

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS ISl pE3UCTOpa,
JaMITbl HAKaJIMBaHUS U CBETOIHO/A.

3aBUCHUMOCTh CONPOTUBIICHHS LIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYEHUs U MaTepuraa.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS IIPU MOCTOSSHHOM
HaIpPsHKEHUH.

[Ipssmoe n3mepenne J/]C. KopoTkoe 3aMbIKaHNE TAIIBBAHUYECKOTO dJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeTMHEHNs NCTOYHUKOB Toka, DJ]C Oarapeil.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXAY MOJFOCAMU HCTOYHUKA TOKA OT
CWJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, nPpaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yneabHOro CONPOTUBIIEHUS IIPOBOJIHHUKOB.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TOKA OT HANpsDKEHUS I JIAMITbI
HaKaJIMBaHUS.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBIICHUS! ICTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd DJ[C ranbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanre pa3HOCTH NOTEHIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKA OT
CWJIbI TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HON MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu ¢ paznuunvlx cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PAa3JUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOJUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTb COITPOTHUBIICHUS] METAJLJIOB OT
TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBOIHUKHY. CoOcTBeHHass W npuMecHast MPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHMKOBEIE TPUOOPHI.

DNEKTPUYECKUN TOK B BJIEKTPOIHUTAX. DJIEKTPOIUTHYECKAS IUCCOLUALMS.
OnekTponus. 3akoHbl Dapajes 11 JIEKTPOJIn3a.

DJIeKTpUYeCKH TOK B raszax. CamMOCTOSTENbHBII W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ta30pa3psIHbIC
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, IOJYINPOBOJHUKOBBIE MNPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETONO/I, TaTbBaHUKa, paMHUPOBAHUE ME/IU, BHIIJIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHslI asekTposinza Papazes.

W ckpoBoii pa3psia U MPOBOJUMOCTD BO3AyXa.

CpaBHeHHE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

Habmroenue 3nexTpoiausa.

N3mepeHue 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHUBIICHHMST  TEPMOPE3UCTOpAa  OT
TeMIepaTyphl.

CHsiTHe BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOIA.

Du3nYeCKU MPAKTHKYM.

CriocoOb1 n3MepeHust GPU3NIEeCKUX BETUYHH C UCTIOJIb30BAaHIEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIIMYUH.
OueHka rpa’ull OrpeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAHUNA  3aBUCUMOCTEM
bu3MYecKuX BETUYHUH, MPOBEpKa MPEAJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazdenax  «YUYEHUYECKHH  DKCIEPUMEHT,
1ab0paTopHbIE pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSI3U.

Nzyuenue xypca pusukn yriayonéunoro yposHs B 10 kiracce ocymecTBiaseTcs
C Y4ETOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nROHAMUA, CEA3AHHbBIE C U3YUEHUEM MENOO08 HAYUHO20
HnO3HAHUA: SIBICHUE, HAYYHBIA (paKT, TUTIOTE3a, (U3nUecKas BeTUINHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHE, MOJIEIb, HW3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, U(ppOoBast 1adOpaToOpHsl.

Mamemamuxka: pemieHue CcucTeMbl YypaBHeHHH. JlunedHas QyHKIM,
napabona, rurepOona, ux rpaguku U cBoiicTBa. TpuroHoMmerpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKAECTBO.
BeKTopsl ¥ X IPOEKLUU Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: Mexannueckoe JBM)KEHUE B KUBOU npupoze, nudpdysus, ocMoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpesbl,
yTHWIA3auuss OWMOOPraHMYECKOro TOIUIMBA JJIsi BBIPAOOTKH «TEILUIOBON» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHUE U KAIMJUISIPHBIE SIBJIICHUS B IPUPOJE,
JJIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAs Macca, MOJIydeHHE HaHOMATEpHAJIOB, TEIJIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAIUIbI, SJIEKTPUUECKHUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIUTUYECKAss  JAWCCOLMALNS, TalbBaHUKA, JJIEKTPOHHAA
MUKPOCKOIIHSI.

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

Texnonozua: npeoOpa3oBaHUE JBUKEHHHM C HCIOJIb30BAHUEM MEXAHHU3MOB,
y4€T CyXOro M IKMJAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAHHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHKE (TMPOCKOMN, BOAOMET W JIPyrue), BUraTeilb BHYTPEHHETO
cropanusi, nmapoBasi TypOrHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHUE 3JIEKTpOnpuOOpoB,
ra3zopaspsiiHbIE JIAMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. DnekTpoAMHAMHUKA.

Tema 4. Maznummnoe noe.

B3auMonelcTBUE TOCTOSSHHBIX MAarHUTOB W NPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHOumn cynepno3unuun
MAarHWTHBIX NOJIEH. JINHUM MarHUTHOW MHIYKIIHH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna AMnepa, €€ HalpaBJIE€HUE U MOAYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cubl JlopeHia.

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



TexHu4eckrue yCTPOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: NPUMEHEHUE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATENH SIKOOHM, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.

Hemoncmpauyuu.

Kaptuna  7OuHMEA  WMHAYKIMKA ~ MAarHUTHOTO  MOJA  IIOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

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

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumnbl JIOpeHI1a Ha KOHBI 3JIEKTPOJIATA.

HaOmronenue nBuKeHUs MydKa 3JEKTPOHOB B MAarHUTHOM TIOJIC.

[TpunHIUnI JTEUCTBUS AJIEKTPOU3MEPUTEIHHOTO npubdopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii s3xkcnepumenm, nadopamopnuie padomut, PAKMUKYM.

HccnenoBaHrue MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB peppOMarHETUKOB.

HccnenoBanue AEHCTBUS OCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM HHAYKIIMY HA OCHOBE M3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBnenue anekTpoMarHuTHOW UMHAYKUMHM. [IOTOK BekTOpa MarHMTHOU
uHaykiuu. OJIC uHayKnuu. 3akoH dJIEKTpOMarHUTHON wuHAYKuMu Dapajes.
Buxpesoe anektpuueckoe nozie. Toxku Pyko.

OJIC vHAYKIMM B MNPOBOJHUKE, ABWXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[TpaBuno Jlenua.

NuayktuBHOCTh. KaTyllika WHIYKTMBHOCTM B II€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykiuu. I1C caMOMHIYKIIAH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4eckre yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLECChl: WHIYKIIMOHHAS
MeyYb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMHU TEJI NIPU ABWKCHUU B MArHUTHOM TI0JIE
3emun.

Hemoncmpauuu.

HabGnronenue siBieHus 3JIEKTPOMAarHUTHOW UHIYKITUH.

Hccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHMTHOI'O MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarauTa B aJllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOUMHAYKIUU.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMU OT CKOPOCTH WM3MEHEHHS
CUJIBbI TOKA B IIEIN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomusl, nPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUHU.

OnpeneneHue UHAYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJieH AJIEKTPOMarHuTHOTO TeHEpaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOO HBIC KOJIEOAHMUS.

["apmonunyeckue konebanusi. Kunematudeckoe ¥ JUHAMHYECKOE OIMCaHUE.
DHepreTuuecKkoe OnucaHue (3aKOH COXPaHEHUsS MEXaHWYEeCKOW sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUS TaPMOHMUYECKUX KOJIEOAaHUN W3 MX SHEPreTHYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza konebanuil. CBs3b aMIUIMTYIbl KOJEOaHUN HCXOAHOU
BEJMYMHBI C aMIUTUTYJaMU KOJICOaHHM €€ CKOPOCTH M YCKOPEHUSI.

[lepwon u uwactora kosebanuii. [lepumonm manblx CBOOOJTHBIX KOJ€OaHUN
MaTeMaTU4YecKoro MasaTtHuka. llepuos cBOOOJAHBIX KOJIEOAHUMM MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaebanusx. BeiHyX/IeHHbIe KoJieOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, YacChl,
KaydeJid, My3blKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJie0aTeIHbHOTO IBUKECHUS.

HabGnronenne He3aBUCHMOCTH MEpUoa MallbIX KOJeOaHuil rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI1 OT COMPOTUBIICHHUS.

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

3aK0H COXpaHEHUS SHEPIUHU NP KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJIEOAHUI.

HabGmronenne pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMNA HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHN Ha yIIPYyTOM IO/BECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUH B IPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXAIOMINX KOJICOAHUIA.

HccnenoBanre BbIHYXICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznumnsle Koiedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYbI
3apsa KOHAEHCATopa C AMIUIMUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXPAHEHHMs SHEPTUH B HJI€AJIbHOM KO0JIE0ATEIbHOM KOHTYDE.

3aTyxaromnue AJIEKTPOMArHUTHBIE KoJieOaHusl. BeinyxneHnbie
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHbI1 TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JNEHCTBYIOLIEE 3HAYEHUE CWIJIBI TOKA W HANpsDKEHUS NpU pa3audHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN NEPEMEHHBI TOK. Pe3ucrop, KOHAEHCATOp M KaTylIKa
VWHIYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO NMEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

WneansHblid  Tpancpopmarop. IlpomsBoacTtBo, mepenada u mnotpedlieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKA MpU NPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TUHUH JIEKTpOnepeiay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMSI.

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

OcuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHMiA.

['eHepaTop He3aTyXarOIUX IEKTPOMArHUTHBIX KOJICOAHU.

Mopenp 3JIeKTpOMarHuTHOTO reHepaTopa.

BrIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucrop, karymka MHIYKTHBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mocCienoBaTeIbHOM COEIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCeTpoiicTBO M IPHUHIIUI IeUCTBHS TpaHchopmaTopa.



Mopens JIMHUY DIEKTPONEPENAUH.

Yuenuueckuii 3xcnepumenm, navopamopnvie padbomaoi, npaKmuxKym.

Nzyuenue tpanchopmaropa.

HccnenoBaHne NEPEMEHHOTO TOKAa Yepe3 IOCIEN0BAaTENbHO COEAMHEHHBIE
KOH/ICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogeHue 31eKTpOMarHuTHOIO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE BOIHBL.

MexaHnyeckue BOJIHBI, YCJIOBHS MX pacnpocTtpaHeHus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHHsT M JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPA)XXEHUE, IMpeIoMIIEHHuEe, HUHTep(epeHuus u
T paKIms.

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

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPENIBI.

DJEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS U3JIyUY€HHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas oprueHTanus BEKTOPOB B JJIIEKTPOMAarHUTHOM BOJTHE.

CBoiicTBa  DJIEKTPOMATHUTHBIX  BOJH:  OTPaK€HUE,  IPEJIOMIICHUE,
noJisipu3anys, uHTepdepeHuns u qudpakuus.

[IIkana 3/1€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 371eKTpPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIHMIIBI paAHOCBS3H U TeAEeBUACHUA. Paguonaokanms.

DIIEKTPOMArHUTHOE 3arpsiI3HEHHE OKPYIKAIOIIEH Cpebl.

TexHruuecKkue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TeIEBU30D, aHTEeHHA, Tenedon, CBY-neun,
yJIbTPa3ByKOBasi AMATHOCTHUKA B TEXHUKE U METUIIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JIJTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

Habmroienue oTpakeHus U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepeniinm u qudpakiinii MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro MpuMEHEHUE.

Habmoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYA0M U
4acTOTOW KojeOaHui.

HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, IPETOMIICHUE,
noJisipu3anus, IuPpakuus, THTEpPEepeHIHs.

Oo6HapyxeHue nHOPaKpPacHOTO U yIbTPaPUOIETOBOrO U3TyUCHUI.

Yuenuueckuit sxcnepumenm, navopamopuvie padbomul, npaKmuKym.



M3yyeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMONTMHENHOE pacpOCTpaHEHHE CBETA B OMHOPOAHOM cpexe. Jlyd cera.
To4eyHbIN ICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n300pakeHUil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IocToOSHCTBO 4acTOThI
CBETa M COOTHOLIEHUE JIJIMH BOJIH IPHU MEPEX0/I€ MOHOXPOMATHUYECKOIO CBETA YEpe3
TPAaHMILY pa3Aesia JBYX ONTUYECKUX CPEI.

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

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroa NOJHOrO BHYTPEHHETO
OTpaXEHUS.

CoOuparomue 1 paccenBaronye JuH3bl. ToHkas 11H3a. DOKYCHOE pacCTOSIHUE
Y ONTHYECKAsl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
chepudeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHUTEIIBHOIO IOKa3aTels
IIPEJIOMIICHUS.

dopMmysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30U.

Xox myda, MpOUIEAIIEro JUH3Y I0J NPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. Iloctpoenne wu300pake€HUM TOUKM M OTpe3Ka MpsSMOU B
cOOMpAIOIIUX U PACCEUBAOIINX JHH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspematomnias cnocoOHoCTh. a3 kKak onTHuyeckas
CUCTEMA.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOW ONTHUKH.

BonnoBas ontuka. WuTepdepennuss cBeta. KorepeHTHblE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpPEHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. [IpuMepsl KiacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakiumonHas pemeérka. YCIOBUE HaOIIOIEHUS
IJIABHBIX ~MAakCHMyMOB TIpM  IaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKHue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOCKLUHUOHHBIN ammapaT, MPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS pELIETKA.

Hemoncmpayuu.

3aKOHBI OTPa’KEHUSI CBETA.



HccnenoBanrie mpeoMIICHHS CBETA.

HaOnronenue nojiHoro BHyTPEHHETO OTpakeHUsl. Moielib CBETOBOIA.

HUccnenoBanne Xo/1a CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPAIIIECITBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKoIia, TeJIeCKOona.

Habnronenue naTEepdepeHIInN CBETA.

HaOnroienue 1Be€TOB TOHKUX TIEHOK.

Hab6mronenune nudpakmum cBeta.

N3yuenne nudpakiiMOHHOW PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu ceera.

Hab6mronenue nosisipusaiuu cBera.

[IpuMeHeHue MOISIPOUIOB JJIsl U3YUCHUS] MEXaHUYECKUX HAPSAKEHUM.

Yuenuueckuit akcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3Mepenue rnokasarens MpestoMIICHUS CTEKJIA.

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

N3mepenne HoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaja U JUH3bI.

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

HaOmronenue nudpaxkuuu, uHTEpPEpEeHITUN U TOJISIpU3alli1 CBETA.

N3yuenue noysipyuszalviu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JTUAJIEKTPUKA.

N3yyenune naTepPEepeHIINU JTa3epPHOTO U3TyUYCHUS HA BYX MIEISX.

HabGmronenne nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnue IMHbBI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3ITy4eHHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIUOHHOM
PELIETKMU.

Pa3znen 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEIBLHOCTH.

[ 'paHH1IBI IPUMEHNMOCTH KJIACCHYECKON MEXaHUKHU. [1oCcTynaTsl cnennanbHON
TEOPUU OTHOCUTEIHHOCTH.

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

DHEPrusi U UMMYJbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEJISTUBUCTCKON YaCTUIIbI. DHEPTHUS
MTOKOS.



TexHuyeckue ycTpoMCTBa U TEXHOJOTHYECKUE MPOIECCHl: CITyTHUKOBBIC
NPUEMHUKH, YCKOPUTENHU 3apsSXKEHHBIX YaCTHII.

Y4eHNYEeCKUH IKCIIEPUMEHT, TaO0paTOPHBIE pabOTHI, MPAKTHKYM.

OnpeneneHue UMIyJIbCa W DHEPrUM  PEISTUBUCTCKUX  dYacTll (1O
dboTorpadusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHo-601H0601 0yaausm.

PaBHOBecHOE TemiOBOe U3NyuyeHHUE (M3NydyeHHe aOCOJIOTHO YEPHOTO Tela).
3akoH cMmenienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTelHa 11a Gorodddekra. «KpacHas rpanuima» dhotodrddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBlICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaxarolryro MmoBepxHocTh). Ombitel [1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactull. Bonuel ne bpoins. [{nuna Bonssl ne bpounssa u
pa3Mepbl 00JacTH JOKanW3aluu JBHXKyLIeics dvacTuibl. KopryckynsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka usmepeHuii B Mukpomupe. COOTHOILIEHUS HEOMPeneNEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTUYECKUE MPOLIECCHI: CIEKTPOMETP,
(doTodnEMEHT, (OTONATUMK, TYHHEIBHBII MHKPOCKOII, COJHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

HccnenoBanre  3aBUCHUMOCTH  CONMPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

HccnenoBanne ¢poTope3ucropa.

N3mepenune noctosiaHoM [limanka Ha ocHOBe nccnenoBanus Gpororddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Quzuka amoma.

OnbITEI MO MCCIENOBAHUIO CTpoeHus aroma. [limanerapHass Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsoiieHne (GOTOHOB pU NMEPEXOJIE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOH.



Bunpl cnexktpoB. ClieKTp ypOBHEW 3HEPIHH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlaszep.

TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HabGnronenue nuHedyaThIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3TYUYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

HaOmronenue muHEe4aToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Duzuxka amomHo20 A0PaA U INEMEHMAPHBIX YACMUY,.

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

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

3aKkOH paguOaKTUBHOTO pacnaja. PaauoakTHUBHBIE HW30TOIBI B MOPUPO/IE.
CBoiICTBa MOHHU3UPYIOLIETO HU3ITy4YeHUsS. BlHsHUE pagnoakTUBHOCTH HaA YKUBbBIC
opranu3mbl. EcrectBeHHbIN POoH usnydenus. Jlozumerpusi.

DHeprus CBs3M HYKIJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sipa.

Anepubie peakuuu. [denenue u cuntes saep. SAnepusie peaktopsl. [Ipodraemsr
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKHUE AaCHEKThl Pa3BUTHSA
AIEPHON IHEPIETUKMU.

MeTtonbl perucTpanyu U UCCIEI0BaHUS JIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBHUSA. bapuoHbl, ME30HBI W JIEOTOHBI.
[IpencraBnenne o CtangapTHOUM Mojienu. KBapK-Tiirt0OHHas MOJIENb aJpOHOB.

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

EnuHcTBO (prizmyeckoi KapTUHBI MUPA.

TexHn4eckne yCTpouCTBA U TEXHOJOTUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIii peakTop, TEPMOSISPHBINA PeaKkTop, aTOMHast 0(o0M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomuol, npaKmuKym.

HccnenoBanue TpEeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne paiioakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus 6eTa-4acTull aTFOMUHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH.



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

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

Bupa 3Bé3aHoro nHeba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucrtema.

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

3BE3/bI, X OCHOBHBIE XapAKTEPUCTUKU. JlMarpaMma «CHeKTpaJIbHbIN KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCJIENOBATENBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW IOCJIEAOBATENBLHOCTH. BHYTpEeHHEEe CTpOoeHHUE
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKAECHUHU U 3BoonnU ConHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[Tyte — Hama I'amaktuka. ITosmoxxenne u naBwxeHue CoJiHia B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoitl. 3akon Xa00ma. PazOeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PemkTOBOE M3ITyUeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3HOr0 HEOGA HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHHUM JIJIsi ONpeIeNieHUs MOJI0KEeHNU HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be31usi CEeBEpHOro MNOJNyLIApUs U SIPKUE
3BE3ILI.

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

Du3nYeCcKui MPaKTHKYM.

CriocoObI n3MepeHust GPU3NIEeCKUX BETUYHH C UCTIOJIb30BAaHIEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBHCUMOCTEMN
(bu3MUecKuX BETUYHMH, MPOBEpKa MPEMJIOKEHHBIX TUNOTe3 (BbIOOp M3 padoT,
OMUCAHHBIX B  TEMATUYECKUX  pazaenax «YUYEHUUYECKHM  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O0o00uIeHNEe U cucTeMaTh3alusl COAEepKaHus pa3iesioB Kypca «MexaHukay,
«MounekynsipHas pu3HKa U TEpMOIUHAMUKAY, « DNEKTpoAMHaMUKa», «Konebanus u
BOJIHBDY, «OCHOBBI CHELUUAIbHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBadA
¢uznka», «IEMEHThl aCTPOHOMUHU U aCTPOPUIUKIY.

Ponp ¢u3uku U acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIBbHON M TUYECKOMN cepax AesTEIbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHM B COBPEMEHHOM HAyYHOM KapTUHE MHUpPA, 3HAYCHUE OIHMCATEIBbHOM,
CHUCTEeMATHU3HUPYIOMIEeH, OOBSICHUTEIBHOW M  MIPOTHOCTHUECKOM  (PyHKIMIA
(duznyeckoil Teopum, posib GU3NUECKON TEOpUU B (OPMUPOBAHUN MPEICTABICHUIN
0 Qu3MUecKol KapTUHE MUPA, MECTO (PU3NUYECKON KapTHHBI MHpa B OOILIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBA3M.

N3yuenue kypca pusuku yriryosi€HHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MaTUKH,
OMOJIOTMH, XMMHHU, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnsvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NO3HaHUA: SBICHHWE, Hay4YHbIA (PaKT, rumoresa, (puanyeckas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEbHBIE TPUOOPHI, U(DpoBas 1adopaTopusi.

Mamemamuka: penieHUE CHUCTEMBI ypaBHEHUH. TpuUroHOMETpUYECKue
(GYHKIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJI€CTBO. BEKTOpBI M MX MPOEKUMU HAa OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB.
[IpousBoaHbie 3yeMeHTapHbIX (yHKUMA. [Ipu3Hakum MogoOus TpPeyroJbHUKOB,
OTIpeJIeNICHHE IUIOMAIN TUIOCKUX (Puryp u o6bEma Ted.

Buonocua:. >nextpuueckue SBICHHUS B JKMBOM mpupojne, KojeOaTelnbHbIE
JIBIWKEHUS B JKMBOM TNPHUPOJAE, SKOJOTMYECKHE PHUCKUM NPU MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMATrHUTHOE  3arpsA3HEHUE  OKpYXalolleld  Cpenbl,
yIbTPa3ByKOBasi JIMArHOCTUKAa B MEIMIIMHE, ONTUYECKHE SIBICHHUS B KUBOU
IPUPOJE.

Xumusa. CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJININYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECKOHN PEIIETKH, CIEKTPAIbHBIN aHAIN3.

I'eocpaghusa: wmarauTHple TOMIOCA 3€MIIM, 3AJIEKH MArHUTHBIX DY,
(boToChEMKA 3€MHOI MOBEPXHOCTH, cericMorpad.

Texnonocusn: TUPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AIIEKTpoBUTaTENb SIKOOM, reHepaTop NepeMEeHHOro TOKa, MHAYKIIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, dJIEKTPOJABUIaTeNb, pajgap, paauONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynapTpa3ByKoBas JIMarHOCTHMKAa B TEXHUKE,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, I€pHAs SJHEPreTUKA U HKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUS YyueOHOro mpeamera «Du3MKay»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPCHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTalMi, TMO3UTHUBHBIX BHYTPEHHHX  YOE€XJEHHIl, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMBITA AEATEIBHOCTH B IPOILECCE PEAIM3alUH OCHOBHBIX HANpPAaBICHUN
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIMTAHUSA:

e Cc(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIUU 00YUAIOIIET0Cs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOIIECTBA;

e TMpPUHATHE TPAJUUUOHHBIX OOIEYETOBEUECKMX TI'yYMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIpPAaBICHUM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIBHBIMU  HHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHMTAPHOHN U BOJOHTEPCKON JEATEIbHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

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

e CIOCOOHOCTBH OIICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHbBIE PEILCHUS,
OPUEHTUPYSACh HAa MOPaIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMUBOTO OyIyIIero.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DJCTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYLIETO PU3UYECKOI HAyKe.
TPYA0OBOI'0 BOCIIMTAHMS



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM U TEXHUKOW, YMEHHUE COBEPIIIATh OCOZHAHHBIN
BBIOOp Oynayiel mpoeccuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TIJIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HH.

IKOJOINYECKOIo BOCIIMTAHUA

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

IUTAHWPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKpYKAIOIIEH cpesie Ha
OCHOBE 3HaHUS 1ieJIel YCTOMUMBOTO pPa3BUTHSI YEIOBEUECTBA;
pacCIIMPEHNE ONBITA JEATEIbHOCTH 3KOJIOTMUYECKOW HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O IIO3HAHMUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
Bba3oBble JJornyeckue 1elcTBUA:

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

ONPEAENATh UENU AECATEIBHOCTH, 3a1aBaTh MAPAMETPbl U KPUTEPUU UX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITUXCS
MaTepPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pe3yJIbTATOB 1ESIM, OLICHUBATh PUCKU MOCIEICTBUN €SI TETbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciienoBarejabcKkue AeCTBYUA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHATHSAMH U METOIaMHU
(bu3nYecKoil HayKu;



BJIAJETh HaBbIKAMU  Y4€OHO-HMCCIIEI0BATEIHCKON u MPOEKTHOMU
JEATEIBHOCTH B 007acTH (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PpEIICHHUS 3aJa4  (PU3HIECKOTO
coAep KaHUsl, IPUMEHEHUIO PA3JIMYHBIX METOJA0B MTO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH II0 IIOJIYYECHHIO HOBOI'O 3HAHUS, €r0
HHTEpIIpeTaluy, IpeoOpa3oBaHUIO U IPUMECHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsaX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBA3M W aKTyaIM3UPOBaATh 3ajady,
BBIJIBUTAaTh TUNOTE3Y €€ pEIICHUS, HaXOJWTh apryMEHThl A
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEUICHHS 3aJa4d PE3yIbTaThl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
NEATEIIbHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (PU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHHUS TIO0 (QU3MKE B MPAKTUYECKYIO OOJaCTh
JKU3HEICSITCIIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;
BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTh OPUTMHAIBHBIE MOIXOAbl U PEIICHUS;
CTaBHUTh MPOOJIEMBI M 3a]]a4H, IOMYCKAIOIINE aJlbTePHATUBHBIC PEIICHHMS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMU MOJTy4eHUsI HHPOpMAIK (PU3HMUECKOTO COACpKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYHIECTBISATh IOUCK,
aHalM3, CUCTEMATH3alMI0 W HMHTEpIpEeTaluio MHGOPMAIMU Pa3InyHbIX
BUJIOB U ()OPM TPEACTABICHMUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(POPMAIUY;

UCIIOJIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKalMOHHBIX
TEXHOJIOTMA B  PEIICHHMM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJady C COOJOJIeHnEM TpeOOBaHUN HSPrOHOMMKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

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

KoMMyHUKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:



OCYIIECTBIATh OOIIEHWEe Ha Yypokax (U3UKH U BO BHE-ypOUHOM
NEATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHMs C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIO0JIB30BATh IPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYAJIBHON
paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHI C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH, OpraHU30BbIBaTh U
KOOpJIMHUPOBAaTh JEUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBJATH IIJIaH
NEUCTBUMN, pacIpelessiTh POJIA C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh KA4e€CTBO CBOETO BKJAJa M KAXKIOIO0 y4YaCTHHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH WJAEU C IIO3ULIUU HOBU3HBI,
OPHUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTHBHOE CTPATErMYECKOE ITOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISTh TBOPUECTBO U BOOOPAKEHUE, ObITH NHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranusauus:

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

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PAacCUYETHBIX M KaYECTBEHHBIX
3a/lay, IUJIaH BBINOJHEHHUS MPaKTUYECKOM pabOThl ¢ YYETOM HMEOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumMpsITh paMKH y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JenaTh OCO3HAHHBINM BBIOOpP, apryMEHTHPOBAaTh €ro, Opath Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIIMKA B O0OJACTH
(GU3UKY, TIOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KyJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbIA HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTYallUAM, BHOCUTL KOPPEKTUBBI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PCIYJIbLTATOB LCIISIM,



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

e HCHOJIb30BaTh MPHUEMBI pehICKCHU JIJIsI OLICHKHU CUTYaIluH, BEIOOpa BEPHOTO

peuIeHus;

e YMETh OLICHMBATh PUCKUM M CBOCBPEMEHHO NPUHHUMATh PELICHUS IO UX
CHIDKEHHIO;

e TIPUHHAMATh MOTHBBI M ApPTryMEHTHI APYTUX IIPU AHAIU3E PE3YJIHTATOB
JICSITEIbHOCTH;

e TPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;
e TMPUHUMATH MOTHUBBI M apTyMEHTHI IPYTHUX MPU aHAIN3E PE3yJIbTaTOB
NEeATEeTLHOCTH;
e TPHU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHOKH.
B mpomecce mocTHKEHUS JMYHOCTHBIX PE3YIHTATOB OCBOCHHUS IMPOTPAMMEI I10
bu3MKe s YPOBHS CpPEIHEro OoO0IIero oopa3oBaHUs y 00ydaroumuxcs

COBEPIIICHCTBYETCS OMOITMOHATEHBIN HWHTEJUICKT, TIPEAOJIarafo i
c(hOpMUPOBAHHOCT:
e CaMOCO3HAaHHA,  BKIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMAaTh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEIEHHUE, CIIOCOOHOCTH aNalTHPOBATHCSA K
OMOITMOHAJILHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHXKEHHIO 11eJIN
U yCIIeXy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHHE CUCTBOBATh, UCXOMS U3
CBOHMX BO3MO>KHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CHOCOOHOCTh TOHMUMAaTh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHUIO;

e COIMAJTBHBIX HABBIKOB, BKIOYAIOIIMNX CIOCOOHOCTh  BBICTPAHWBAThH
OTHONIICHUS C JPYTUMHU JIIOJBMH, 3a00THUTBCS, TMPOSBIATH HHTEPEC U
paspeniaTh KOH(IJIUKTHI.

I[TPEAMETHBIE PE3VJIbTATBI



K xoniy oOyuenus B 10 knacce npeameTHbIe pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBL OTPaskaTh CPOPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUH:

pa3nu4aTh YCIOBHUS MPUMEHUMOCTH MOJIENIECH (PU3UIECKUX TEN U ITPOIIECCOB
(sBNIEHMI): MHEpUUATIbHAS CUCTEMa OTCU€Ta, a0COJIOTHO TBEPAOE TENO,
MaTepHuayibHas TOYKa, pABHOYCKOPEHHOE JIBHJKEHHE, CBOOOIHOE TaJICHUE,
a0CoJIIOTHO yripyras jaedopmaiiys, aOCONIOTHO YyNpyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHMS, MOJEIM ra3za, JKHUJIKOCTM U TBEPAOIO
(KpUCTAIIIMYECKOr0) Tea, UICANIbHBINA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
AIEKTPUYECKOE TIOJIE;

paznuyaTh yCiOBHS (TpaHMIlbl, O0JACTH) MPUMEHHUMOCTU (U3UYECKUX
3aKOHOB, MMOHMUMATh BCEOOIIMI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAaHUYECKHE TMPOIECChl U SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBWXKEHUSA, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3zoBaHus [amuiies I CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTENBHOCTH [anmunes, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAaHUYECKOU
OHEPTUH, CBSI3b PabOTHl CUIIBI C U3MEHEHHUEM MEXAaHWYECKOW HSHEPTUH,
yCIIOBUSI PaBHOBECUS TBEPJAOTO Teja), MPU OTOM HCIOJIH30BaAThH
MaTeMaTHYECKOE BHIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
(dbu3MYeCcKX 3aKOHOB: MpeoOpa3zoBaHuii ['amuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJIbCA M MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIC TPOIIECCHI U SIBJICHUS, UCIIOJIb3YSI
ocHoBHble moJoxxkeHuss MKT wu 3akoHbl MoseKyJsipHON (U3UKH U
TepMOJMHAMHUKU (CBSI3b  JAaBJEHUSI HJICAJTIBHOTO Tra3a Cco CpeaHei
KMHETUYECKOW JHEPruer TEIIOBOTO [BMKEHUS M KOHIICHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEOHEH KUHETUYECKOU
SHEPruel TEIMJIOBOTO ABUYKEHHS €r0 YacCTHIl, CBS3b JIaBJICHUS UEaJTbHOIO
raza ¢ KOHIICHTpPalUE€ MOJIEKYJl M €ro TeMIIepaTypod, ypaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTHYE€CKOE BHIPAXKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPUMEHUMOCTH
ypaBHeHUs: MenneneeBa—KnaneiipoHna;

aHAJM3UPOBaTh U OOBACHATH DJICKTPUYECKUE SIBIICHUS, HCIOIb3YS
OCHOBHBIE TIOJIO)KEHHSI U 3aKOHBI AJICKTPOJMHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJI, MPUHLHUI CYNEPHO3ULINHU DIICKTPUUECKUX



MoJIeH, IPU ATOM YyKa3biBas YCJIOBHS MPUMEHHMOCTH 3akoHa KyoHa, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOLIECHMS: 3aKOHbI OMa Juisi ydacTka
ey WU JUI 3aMKHYTOW SJIEKTPUYECKOW Lemnu, 3akoH Jxoyma—JleHna,
npaBuia Kupxroda, 3akonsl @apajes 11 371€KTpoIn3a);

OMUCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HUCIOJIb3YS BEJIUYUHBI:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbI, JIaBJICHUE, TOTEHIIMAJIbHASI SHEPTUsl, KHHETUUECKask YHEPT U,
MEXaHUYECKasl PHEPIus, padoTa CHIIbI, IIEHTPOCTPEMUTEIILHOE YCKOPEHUE,
cuia TSKECTH, CUJa YIOPYrOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tela ¢ 3eMIIEN BOJIM3U €€ TOBEPXHOCTH, SHEPTUS YIIPYTON
nedopMaluu Mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, aOCOMOTHAs TeMIepaTypa
Tena, paboTa B TEPMOJAMHAMHKE, BHYTPEHHSS SHEPTHs WACATBHOTO
OJIHOATOMHOTIO Ta3a, padoTa UAEAIbHOrO ra3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJ[ uaeanbHOro TEMIOBOrO JIBUTATEINS; 3JIEKTPUUYECKOE TOJIE,
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HANPSKEHHOCTD MOJII TOYEYHOTO
3apsiia WK 3apsHKEHHOTO 1Iapa B BaKyyMe M B JIUDJICKTPUKE, MOTEHIINAI
AIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh NMOTEHUIMAIOB, 3JIEKTPOJIBHKYILAS
cuia, CUjla TOKa, HalpsKEHHE, MOITHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IUIOCKOTO  KOHJIEHCATOpa,  CONPOTHUBICHUE  y4yacTKa  LEeNu  C
MOCJIEA0BATENBHBIM U MAPAJIJIEITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTO NOJII KOHACHCATOPA;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHHUs  (U3MYECKUX  SIBJICHUM:
MEXaHMYECKOE JIBMKEHHUE, TEIUIOBOE JBH)KCHME YacTHUI[ BEILECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWXeHHUE, nTuddy3us, ucrapeHue,
KUIICHUE W KOHJICHCAIINS, TIJIABJICHUE U KPUCTAJUIU3AlMs, HAlIPaBJIECHHOCTh
TeIIonepeaayu, JAEKTpU3alns Tell, SKBUIMOTCHIIMATLHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOIHUKA,

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PU3UYECKON BETUUUHBI OT
JPYTO#l ¢ UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUMN, TIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCUpPOBaTh pe3yJdbTaThl IMOJYYEHHOM  3aBUCHUMOCTHU
buznueckux BeTUYMH B BHUAC TpaduKkoB ¢ Y4E€TOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JieJlaTh  BBIBOJABI IO  pe3yjbTaTaMm
WCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIWYUH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHUs, OLICHUBATh a0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUIA;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUMOTE3bI: TJIaHUPOBATH
AKCTIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH



NOJIyYeHHBIE pE3yJNbTaThl U J€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3B;

co0JI01aTh TIpaBuiia 0€30MacHOr0 TPyAa MPH MPOBEICHUH UCCIICI0BAaHUH B
paMKax  y4yeOHOro  SKCHEpHUMEHTa, MpakTUKymMa ©  ydeOHo-
UCCJIEOBATEIBCKOW M IPOEKTHOM JAESITEIBHOCTH C HCIIOJIIB30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
dusznyeckoil MoJeIbI0: HA OCHOBAaHUHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (M3BMYECKOW MOJENH, OTBevaromeld TpeOOoBaHMSIM —3aadw,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M ITOCTYJIAThl (PU3UUECKUX
TEOPHUM IIPU UCIOJIb30BAaHUM MATEMAaTUYECKUX METOJIOB PEIICHMs 3anad,
IPOBOJUTH PAcU€Thl HA OCHOBAHUH MMEIOIINXCS JTAHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTHPOBATh METOJbI PEHICHUSI ¢ YUETOM MOJTYyYEHHBIX
pe3yIabTaTOB;

pelmath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HAaHUU U3
Pa3HbIX pa3zienoB Kypca GU3MKH, a TAK)KE UHTETPALUU 3HAHUHN U3 APYTUx
NPEIMETOB €CTECTBEHHO-HAyYHOIO0 LMKJIA: BBICTPAUBATH JIOTUYECKYIO
LEMOYKY PacCyXJICHUI ¢ OOPOM HAa U3YUEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECKUE SIBICHMUS,

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKMMHU IPOLIECCAMH, C
MO3UIIMHI SKOJIOTHUECKON 0€30MacHOCTH, MPEACTaBICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCIOJb30BAHUM JOCTUKEHUN
HAyKd W TEXHOJOTWHA [UIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh Pa3IMyHbIe COCOObl paboThl ¢ MH(popManuen (puznyeckoro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMaLMOHHbIE
TEXHOJOTMM U1 TIOMCKa, TNepepaboTKW M MpenbsBICHUS y4eOHOU u
HAy4YHO-TIOMYJISIPHOU MH(MOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uH(popMaIuu, TOIYYEHHONM M3 pa3JIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MOJy4aeMyl0 MH(OPMALMIO U OLICHHWBATH €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaIM3a UICTOYHUKA UHPOpMALIUU;

HPOSIBIISIT OpraHu3alMOHHbIE U MO3HABaTEJIbHbBIE yYMEHUS
CaMOCTOATEIBHOTO NPHOOPETEHHSI HOBBIX 3HAHUM B MPOLECCE BBIIOIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIIbCKUX PA0OT;

paboTath B TpYIE€ C HCIHOJHEHHWEM Pa3JIMYHBIX COLMAJIBHBIX PpOJeH,
IUIAaHUPOBATH PAOOTy TPYMIbI, PALIMOHATEHO PACTIPEACHSITh 1€ITeIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIINHI B PEIICHUE PacCCMAaTPUBAEMON TPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieil npodeccuoHanbHONU ASSTEIbHOCTH TI0
CHEIUATBHOCTIM (PUBUKO-TEXHUYECKOTO POPUIIS.

K xonity oOyuenus B 11 knacce npenMeTHbIe pe3yabTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HNOHHUMATh POJIb PU3UKU B SKOHOMUYECKON, TEXHOJIOTHUYECKON, COLTUAIbHOMN
U ATUYECKOHN cdepax OeATeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKH B
COBPEMEHHOW HAYyYHOU KapTUHE MUPA, POJIb ACTPOHOMHUHU B NMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M JTaJbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE ONMCATEIbHOW, CHCTEMAaTU3UpPYIOLIEH, OOBICHUTENBHON U
IPOrHOCTUYECKON (PYHKUMH (U3NYECKOM TEOPUH — DJIEKTPOJUHAMUKHU,
CHEUaIbHOW TEOPUU OTHOCHTEIbHOCTH, KBAaHTOBOW (U3HMKH, POJIb
¢usnueckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MUpa B OO0IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;
paznuyaTh yCIOBUS IPUMEHUMOCTH MOJIENel (PU3MUEeCKUX TN U IMPOLIECCOB
(s1BJI€HMIT): OMHOPOJHOE AIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE IOJS,
rapMOHHUYECKHE KOJeOaHHs, MaTeMaTHUYeCKH MAasTHUK, HWICalIbHbIN
PY>KUHHBIH MAasITHUK, rapMOHHYECKHE BOJIHBI, UJCAIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeIell aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyath yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI JJIEKTPOJAWHAMHUKU U
CHEIUalbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpPUYECKOro 3apsga, cwia Awmmnepa, cuna JlopeHna, 3akoH
ANEKTPOMAarHuTHOM  WHAyKumu, npaBwio Jlenna, cBs3p  J/IC
CaMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKON LENU CO CKOPOCTHIO



M3MEHEHHUSI CUJTbI TOKA, TOCTYJIAThI CIEIMaIbHON TEOPUU OTHOCUTEIIBHOCTH
DiHIIITeNHHA);

aHaJM3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCTIOJIb3Ys
MOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEWHA IS
dboTordexra, mepBuIit 1 BTOPOI OCTyNaThl bopa, MpUHIIMIT COOTHOIICHUS
HeonpenenéHHocte [eiizeHOepra, 3aKOHBI COXPAHEHHS 3apsI0OBOTO U
MacCOBOT'0 YHCEN U SHEPTUU B SIACPHBIX PEAKLMAX, 3aKOH PaJJUOAKTUBHOIO
pacraja);

OMUCHIBATh (PU3MUECKUE MPOLECCHl U SIBICHUS, HUCIOIb3Yys BEJIUYHUHBI:
HaIpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHIMA JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, JJIEKTPOABWKYINAS CHJIA, HHAYKUIUA
MAarHMTHOTO TMOJIsl, MarHUTHBIA TMOTOK, cuja Amriepa, UHAYKTUBHOCT,
ANEKTPOJBMKYILAS. CHJIAa CAMOMHAYKIMH, SHEPTUs MArHUTHOTO TOJIs
MIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM UMITYJIbC, IIOJTHASI SHEPT U, DHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUSI U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3apsi sApa, SHEPTUS CBSI3U A]1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUs  (PU3HYECKUX  SIBJICHUI:
ANIEKTPOMArHUTHASI MHIYKIHSI, CAMOMHIYKIIMS, PE30HAHC, HHTEphEpEHIIUs
BOJH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTPaKEHHE,
doTornexrpuueckuit 3¢ ekt (hotoaddekr), anbda- u 6era-pacnaabl saep,
raMmma-u3iaydeHue saep, Gu3nuecKue MPUHIUIIBI CIIEKTPATILHOTO aHAlIu3a U
paboThI J1azepa;

OMpENENIATh HAMPABJICHUE HWHAYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHua;

CTPOUTH N300pakeHHe, CO3JaBaEMOE TUIOCKUM 3€pKaioM, TOHKON JIMH301,
U PacCCUUTHIBATH €T0 XapaKTECPUCTUKH,

NPUMEHATH OCHOBOMOJATralOUIMe ACTPOHOMUYECKUE TMOHATUS, TEOPUU U
3aKOHBI JIJI1 aHalv3a W OOBACHEHUs (DU3NUECKUX MPOLECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIAJIAKTUYECKON
cpeje; ABHKEHUsI HEOSCHBIX TeJl, IBOIOLNHM 3BE3/] U BeelleHHOIM;
IPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TMPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHUMOCTHU
bu3nUecKuXx BETUYMH B BHUAC TpadukoB ¢ Yy4€TOM aOCOJIOTHBIX
MOrPEIHOCTEW  M3MEPEHMH, [JeJlaTh  BBIBOABI 1O  pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE M3MEpEHMs] (U3NYECKUX BEIUYMH, MPU ITOM
BBHIOMpaATh ONTUMAJbHBIA METOJ HU3MEPEHHUs, OICHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;



IIPOBOJUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: JIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
IOJIy4YE€HHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTAaTyCe€ MPEAJIOKEHHOM
TUIIOTE3BI;

OMKCHIBATH METO/BI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOuroaTh npasuiia 0€30acHOrO TPyAA IIPU IIPOBEIECHUH HCCIIEI0BAaHUN B
paMKax  y4yeOHOro  SKCHEpHUMEHTa, MpakTUKymMa ©  ydeOHo-
UCCIIEJOBATEIbCKOM M TPOEKTHON JESITEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIaOOpAaTOPHOro 000PYAOBAHNUS;

pemarth pacy€THbIE 3aJayd C SBHO 3a/JlaHHOM U HESIBHO 3aJaHHOMU
(¢u3nYeCKOl MOJENpl0: Ha OCHOBaHUM aHajdu3a YCIOBUS BbIOHMpATh
dusznyeckue MOJeNd, OTBEYArolIMe TPeOOBaHMIM 3aJayd, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3HUYECKUX TEOPUUN
OpU HKCIOJb30BAHWM MATEMAaTUYECKUX METOJOB pelIeHus 3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCA JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTHUPOBATh METObI PELUIEHUS ¢ YYETOM ITOJTYYEHHBIX
pE3yJIbTaTOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpeOYIoIlHe NPUMEHEHHsS 3HAaHUU U3
Pa3HBIX pa3zienoB Kypca GU3MKH, a TAK)KE UHTETPALUU 3HAHUHN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O0 LHKJIA: BBICTPAUBATH JIOTUYECKYIO
LIEMOYKY PACCYKJICHUI ¢ ONIOPOI Ha U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHLIUIIOB pabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLICHUBATh MOCJEICTBUSI OBITOBOM U MPOU3BOJCTBEHHON
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMHU TPOLECCaMM, C
MO3ULUKA SKOJOTUYECKON 0€30MaCHOCTH, MPEICTABIECHUN O PALIMOHATEHOM
NPUPOAOIIOIb30BAHUN, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTWWA [UIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHSATH pa3linyHble crocoObl paboThl ¢ MHpoOpMaleil (HU3nIecKoro
COJIEp)KaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHU, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HMH(DOpPMAIMOHHBIE
TexHoJIoTuM 1Jis1 moucka9888888888884, nepepaboTku M NpeabsBICHUS
y4eOHOW M HAay4YHO-TIOMYJSIpHOW HMH(OpPMALUU, CTPYKTYPUPOBAHUS U



UHTEpIpeTalud WHOOPMALMK, TOJYYEHHOW U3 Pa3IUYHbIX MCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJy4aeMyl0 MH(GOpPMAIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3allOHHbIE U NI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITENILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B IPOLIECCE BHIMOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIEI0BATENbCKUX PaldoT;

paboTaTh B TpyMNE C HCIOIHEHUEM pA3IUYHBIX COIHUANBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYyMNIIbl, PAMOHAIBHO PACIpPEAEATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJI€KBATHO OLICHWBATh BKIJIAJ Ka)XJOr0 U3
YYaCTHUKOB TPYIIINHI B PEIICHUE PacCMaTPUBAEMON IPOOIIEMBI;

IPOSBIISATS MOTUBAIUIO K Oyaymiel mpohecCHOHaNbHON AESITETbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.
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[articles/ - bectuBanb paBHOMEpHOE
MearornIeckux uaei JIBIDKCHHE,
«OTKpHBITBIN ypok». 4 €paBHOMEPHOE

2.1 Kunemaruka 10 http://www.fizika.ru/ - cairt IBIKEHUE,

JUTSL yUuTeNIeH (PU3UKU U UX PaBHOYCKOPEHHOE

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHaibl o gusuke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIA TOPTAI
EI'D. 7 http :// school -
collection . edu . ru/ -
enuHas koyuiekius [{OPoB

JIBIDKCHHUE, IBIDKCHIE
10 OKPYKHOCTH C
IIOCTOSTHHOM
CKOPOCTBIO, CHCTEMA
OTCUeTA,
MaTepuaabHas TOUKa,
TPAEKTOpPUsL, yTh,
nepeMenieHue,



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

Hdunamuka

10

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

[articles/ - hecTuBanb
MeJarorunIecKux uaci
«OTKpBITHIHA ypoKk». 4
http://www.fizika.ru/ - caiit
JUTSL yauTeNier (PU3NKU U UX

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepuaisl o pu3nkKe. 6
www . ege .edu.ru -
“H(GOPMAITMOHHBIA TTOPTAI
EI'D. 7 http :// school -
collection . edu.ru/-
enuHas koyutekius [{OPos

2.3

Crartuka TBEPIOTO
TEIa

1 http://nsportal.ru -
CcolruaJibHas CCThb

paboTHUKOB 00Opa30BaHHS.
2 http://markx.narod.ru/pic/
- (huzmka B mkose. 3
http://festival.1september.ru

[articles/ - pecTuBanb
neaarornyecKux uaeu
«OTKpBITBIHN ypox». 4
http://www.fizika.ru/ - caiir
IUIs1 yauTened GU3uKe U UX

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

KOOpJIMHATa, MOMEHT
BPEMEHHU, IPOMEKYTOK
BPEMEHHU, CKOPOCTh
PaBHOMEPHOTO
JIBHOKCHUS,
LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE,
nepeMelieHue,
KOOpPJIMHATA, MOMEHT
BpPEMEHH, IPOMEKYTOK
BpPEMEHU.
Pacmo3naBats B
KOHKPETHBIX
CUTYalUsIX,
HAOIIOAaTh U
BOCIIPOU3BOAUTD
SIBJICHUS:
MEXaHHYECKOE
JIBUOKCHHE,
MOCTYIATEIHHOE
JIBUOKCHHE,
paBHOMEpHOE
JIBUOKCHHE,
HEPaBHOMEPHOE
JIBIOKCHHE,
PaBHOYCKOPEHHOE
JIBIDKCHHUE, IBIDKCHIE
10 OKPYKHOCTHU C
IIOCTOSTHHOM
CKOpocCThI0. JlaBaTh
onpeeaeHus
MOHSTHUI: 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/

MaTtepuabl 1o pusnke. 6
www . ege .edu.ru -
“H(OPMAIMOHHBIH TOPTAI
EI'D. 7 http :// school -
collection . edu.ru/ -
enuHas koytekius [{OPos

2.4

3aKOHBI COXpaHEHHS
B MEXaHHKe

10

1 http://nsportal.ru -
conuaJibHas CE€Th

PpaboOTHUKOB 00pa30BaHMSL.
2 http://markx.narod.ru/pic/
- (huzmka B mIkose. 3
http://festival.1september.ru

[articles/ - becTuBamn
negarorunyecKux uaei
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ - caiit
U1 yauTesel GU3uKH U UX

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHaibl o Gpuzuke. 6
www . ege .edu.ru -
nH(OPMAITMOHHBIN TOPTAI
EI'D. 7 http :// school -
collection . edu.ru/ -
enuHas koyutekiusa [{OPoB

HMHEPTHOCTB, Macca,
cuia,
PaBHOJIEHCTBYIOLIAs
CWJIa, MTHEpIUAIIbHAS
CUCTEMa OTCUETA,
HEWHEpPLHATbHASA
cucTeMa OTCUETA,
reoLEeHTpUYeCKas 1
reJINOICHTPUYECKas
CUCTEMBI OTCYETA.
Pacno3HaBarts,
Ha0II0NaTh SIBJICHHUE
uHepuuu. [IpuBoauTh
IIPUMEPHI ET0
MIPOSABIICHUS B
KOHKPETHBIX
CUTYaIUsX.
Onpenenars
PaBHO/IEHCTBYIOILYIO
CUITY NIBYX U Oouee
cwi1. @opMyIHpoBaTh
IIEPBBIN, BTOPOH 1
TPETHUIl 3aKOHBI
HeroToHa, ycioBus ux
MIPUMEHNMOCTH.
YcranapnuBath
TpETUid 3aKOH
Herorona
9KCIIEPUMEHTABHO.
IIpuMeHATH nepBbI,
BTOPOI U TpeTui
3aKoHbl HproTOHA ITpH



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/

pEIIEHNH PACYETHBIX U
3KCIEPUMEHTAIbHBIX
3ana4. JlaBaTp
onpeeaeHUs
TOHSITUI: UMITYJIHC
MaTepualbHON TOUKH,
HAMITYJIbC CHUJIBI,
HUMITYJIbC CUCTEMBI TEII,
3aMKHYyTasi cucTemMa
TeJ, peaKTUBHOE
JIBUKEHUE,
peakTUBHas cHja.
Pacmoznasars,
BOCIIPOU3BOIUTD,
HaOIIIO/IaTh YIpyTHE U
HEyIpyrue
CTOJIKHOBEHHUSI TEl,
PEaKTUBHOE
aBmkenne. Haxonnte
B KOHKPETHOM
CUTYaIlH 3HAYEHHUS:
HUMITyJIbCa
MaTepuanbHOU TOUKH,
HMITYJIbCa CHJIBL.
[aBaTb onpenencHue
MOHTHH: paboTa
CHWJIBI, MOIIIHOCTb,
KUHETHYEeCKast
SHEPTHS,
MOTEHIUANTbHAS
SHEPTHs, TOJTHASL
MEXaHWYEeCKas




SHEprus,
M30JIMPOBAHHAS
CUCTEMA,
KOHCEpBAaTHBHAS CHUIIA.
Haxoauts B
KOHKPETHOM CUTYyalluu
3HaYCHUS (PUBNICCKUX
BEJIMYMH: PaOOTHI
CHITBI, paOOTHI CHITBI
TSDKECTH, PabOTHI
CHJIBI YIIPYTOCTH,
paboThI CUITBI TPEHUS,
MOIIHOCTH,
KHUHETUYECKOMN
SHEPTUH, U3MEHEHUS
KHUHETUYECKOMN
SHEPTHUU,
OOTEHIMAJILHON
SHEpPTUH TEN B
TrPaBUTAIMOHHOM
T10JIe, TTOTEeHIIMATHLHON
SHEPTHUH YIIPYTO
nehOpMUPOBAHHOTO
Teja, IOJTHOU
MEXaHUYEeCKOMI
sHeprud. JlaBaTh
oTIpesieTIieHHe
MIOHSTHH: paBHOBECHE,
YCTOWUYMBOE
paBHOBecHE,
HEYCTOMUYNBOE
paBHOBecCHE,




Oe3pasTuIHOe
paBHOBeECHE, IICYO
CUJIbI, MOMEHT CHJIBI.
Beruncisite
KOOPJAMHATHI IICHTpa
Macc Pa3INYHbIX TEI.
Ornpenensts TUI
JIBUKCHHS TBEPJIOTO
Tena, GopMyITUPOBaTh
YCJIOBUE CTaTUYECKOTO
paBHOBECHS ISt
MIOCTYNaTEeITHLHOTO
JnBxeHus1. 3mepsathb
IOJIO’KEHUE TIEHTPa
TSDKECTH T,
(hopMyIUpoBaTh
YCIIOBHE CTATHIECKOTO
paBHOBECHS IS
BpalIaTeIbHOTO
JIBIDKEHUS.

Uroro no pazpeny
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Pazaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA

3.1

OcHOBBI
MOJIEKYJIIPHOKWHETU
YECKOH TEOpUU

15

1 http://nsportal.ru -
CcolraJibHas CCThb

pabOTHUKOB 00pa30BaHMUSL.
2 http://markx.narod.ru/pic/
- (pusuka B mkome. 3
http://festival.1september.ru

[articles/ - pecTuBanb
MeJarorn4eckux uaen
«OTKpBITHIHA ypoKk». 4

JlaBath omnpejencHue
MOHSATHIA: TETIJIOBBIE
SIBJICHUS,
MaKpOCKOITUYECKHUE
TeJa, TETIOBOE
JIBUKEHHE,
OpOyHOBCKOE
nerxenne, nuddysus,
OTHOCHUTEIIbHAS

YcTHBIH ompoc.
duznyeckuii TNKTAHT.
CamocTosiTeapHas
pabora.

KonTposnbHas padora.



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

http://www.fizika.ru/ - caiit
JUTSL yIuTeNned QU3NKH U UX
YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3MKe. 6
www . ege .edu.ru -
HH(POPMAITHOHHBINA TTOPTAT
EI'D. 7 http :// school -
collection . edu . ru/ -
enuHas koyutekis [{OPos

3.2

TepmonrHamuka.
TemnoBbie
MalIuHEI

20

1 http://nsportal.ru -
CcoluaJibHas CECThb

pabOTHHKOB
obOpasoBaHwus. 2
http://markx.narod.ru/pic/ -
¢u3uka B mKosne. 3
http://festival.1september.ru
[articles/ - pecTuBann

eJarornyecKux uaeu
«OTKpBITBIN YPOK». 4
http://www.fizika.ru/ -
CauT I y4uTelen
(U3MKU ¥ UX YYEHUKOB.
5 http://www.physics.ru/ -
MaTepHasl o ¢pusuke. 6
www . ege .edu.ru -
MH(OPMALIMOHHBIN
noptan EI'D. 7 http ://
school - collection . edu .

MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIICCTBA,
MOJISIpHAs Macca,
MOJIEKYJa, Macca
MOJIEKYJIBI, CKOPOCTh
JBYKCHHS MOJIEKYJIBI,
CpeIHsIS KHHETHIEeCKas
SHEPTUSI MOJIEKYJIbI,
CHUJIBI B3aUMOJICHCTBUS
MOJIEKYJI, UACATbHBIN
ras,
MHUKPOCKOIIMIECKHE
rapameTpel,
MaKpOCKOITUYECKUE
rapaMeTpsl, 1aBJICHHE
rasa, abcoJroTHas
TeMIiepaTypa,
TEIUIOBOE paBHOBECHE,
MKT. IlepeuncasTs
MUKPOCKOITUYECKHE U
MaKpOCKOIIMYECKHE
mapaMmeTphl rasa.
Ilepeuncnars
OCHOBHBIE TTOJI0KCHHS
MKT, npuBoautb
MPUMEPBI, PE3YIbTATHI
HaOIOACHUN 1
OIINCBIBATh
JKCTIEPUMEHTHI,
JTIOKA3bIBAOIIINE X



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

ru/ - equHas KOJUIEKLIUSA
LHOPosB

3.3

ArperaTHble
COCTOSIHUSI
BEIIECTBA.
®da3oBble
MePEX 0Bl

14

1 http://nsportal.ru -
COLIMAJILHASA CETh

pabOTHUKOB
oOpa3oBaHus. 2
http://markx.narod.ru/pic/ -
¢usnka B mKkose. 3
http://festival.1september.ru

[articles/ - pecTuBab
eJarorndecKux uaeu
«OTKpBITBIN YPOK». 4
http://www.fizika.ru/ -
CalT I y4uTelen
(U3HUKY U UX YYCHUKOB.
5 http://www.physics.ru/ -
MaTepuaisl o pusuke. 6
www . ege .edu.ru -
MH(}OPMALIMOHHBIN
nopran EI'D. 7 http ://
school - collection . edu .
ru/ - eguiHast KOJUIEKITUS
LHOPosB

CITPaBETHBOCTb.
Pacmo3naBate u
OIHCHIBATH SIBJICHHMS:
TEIIOBOEC JBIDKECHHE,
OpOYHOBCKOE
nBrkenne, muddyzus.
Bocnpouzsoauth u
OOBSCHSTH OIBITHI,
JIEMOHCTPHPYIOIINE
3aBUCUMOCTh
ckopocTr quddy3un
OT TEMIIEPATYpPHI U
arperaTHoro
COCTOSIHHS BEILIECTBA.
Hab6arogaTts
muddy3uro B
JKHJIKOCTSIX M Tra3ax.
OnuceIBaTh METOIBI
OTIpeIeTICHHSI
pa3MepoB MOJIEKYII,
CKOPOCTH MOJICKYJI.
OnenuBatpb pa3mep
MoJieKyJibl. OOBSICHATD
OCHOBHBIE CBOMCTRBA
arperaTHbIX
COCTOSTHUM BelllecTBa
Ha ocHoBe MKT.
OnuckeIBaTh MOJICTh
«UJIeaJbHBIN a3y,
OTIPEACISATh TPAHULIBI
e€ IPUMEHIUMOCTH.
CocTaBisTh OCHOBHOE



http://nsportal.ru/
http://markx.narod.ru/pic/
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ypaBHeHue MKT
WIealbHOTO Ta3a B
KOHKpETHOH
CUTYaI[H; HAXOIUTh,
HCTIONB3YS
COCTaBIICHHOE
ypaBHEHUE,
HEU3BECTHBIC
BEITUYHHBI.
CocraBusiTh
ypaBHEHUe,
CBSI3BIBAIOIIEE
JIaBJIEHHE UI€aTbHOTO
rasa co cpegHei
KHUHETHYECKOU
SHEPTUEeH MOJEKYJI, B
KOHKPETHOH
CUTYaIlH; HAXOUTh,
HCTIONB3YS
COCTaBIIEHHOE
ypaBHEHUE,
HEU3BECTHBIC
BEITUYHHBI.
OnuceiBaTh CIOCOOBI
U3MEpEHUs
TEeMIEepPaTyphl.
CpaBHHBATH IIKAITBI
KenbBuna u Lenbcus.
CocraBusiTh
ypaBHEHUE,
CBS3BIBAIOIIEE
a0COIIOTHYIO




TEMIIEPATYPY
H7EaIBHOrO ra3a co
cpenHen
KMHETHYECKON
SHEpruei MoseKyn, B
KOHKpPETHOMU
CUTYyaLluH, HAXOJUTb,
HCTIONB3YS
COCTaBJIEHHOE
ypaBHEHHUE,
HEU3BECTHBIE
BEJIMYMHBI.
CocraBusiTh
ypaBHEHUe,
CBS3BIBAIOIIEE
JIaBJICHHE U/I€aTbHOTO
rasza ¢ abCOJIOTHOM
TEMIIEpaTypoil, B
KOHKPETHOH
CUTYyalluH, HAaXOJIUTb,
UCHONB3YS
COCTaBJIEHHOE
ypaBHEHHUE,
HEU3BECTHBIC
BEJTUYHHBI.
CocraBnate
ypaBHEHUE COCTOSHUS
WJIEAIBHOTO ra3a u
ypaBHEHHUE
MeHnneneeBa—
Knaneiipona B
KOHKpETHOHN




cutyauuu. Haxonuts,
HCIIONb3YS
COCTaBJICHHOE
YpaBHEHHE,
HEU3BECTHBIC
BEJIUYMHEL.
Pacmo3naBate u
OTIHCHIBATH
H30IPOIIECCHI B
HcaIbHOM Ta3e.
IIporuosupoBath
0COOEHHOCTH
MPOTEKAHUS
H30IIPOIIECCOB B
HICaJILHOM ra3e Ha
OCHOBE YpaBHEHUH
COCTOSIHUS
HJIeaJIbHOTO ra3a 1
MenneneeBa—
Kunaneiipona.
OO0O0CHOBEIBATEL U
OTCTauBaTh CBOU
NPEANOI0KEHHUS.
DopMyJIHpPOBaTh
ra30BbIE€ 3aKOHBI U
ONpeNesTh TPAaHULIBI
X TIPUMEHUMOCTH,
COCTaBJISITh YpaBHEHUS
JUISL UX OTIMCAHMS,
HaXOJIUTb, UCTIONB3YS
COCTaBJICHHOE
ypaBHECHHE,




HEN3BECTHBIC
BEITUYHHBI.
IIpencraBnsaTs B Buae
rpauKOB U30XOPHBIH,
n300apHBIA U
HU30TEPMUYECKUI
MIPOIIECCHI.
Ormpenensrs 1Mo
rpadukam xapakrep
nporecca u
MaKpoIapamMmeTpsl
UJCATIBFHOIO Ta3a.
Hccnenosarts
SKCTIIEPUMEHTAIHHO
3aBUCUMOCTH MEXKIY
MaKpoIapamMeTpamu
P H30TPOIIECCOB B
raze. /laBatp
oTpe/ieTIeHHe
MOHATHI: UCTIAPEHUE,
KOHJICHCAIIHS,
KHUIICHHE,
JTUHAMAYIECKOE
paBHOBecHe,
HACBIILICHHBIN map,
HEHAaCBIIIEHHBIN nap,
KpUTUYECKas
TeMIeparypa,
TeMIepaTypa KUIeHHS,
a0CoNroTHAS
BII&YKHOCTH BO3/IyXa,
napuuagbHOe




JIaBIICHHE,
OTHOCHUTEIIbHAS
BIIYKHOCTH BO3/1yXa,
TOYKA POCHI.
Pacno3naBarts,
BOCITPOHM3BOINTD,
HaOIIIO1aTh SBIICHMUS:
HCIapeHue,
KOHZCHCAIIHS,
kunenue. ONUChIBATh
CBOICTBa
HACHIIIIEHHOTO Tapa.
Haxonuts
a0COIOTHYIO
BJIQYKHOCTH BO3IIyXa,
MapIuaIbHOe
JIaBIICHUE,
OTHOCUTEIHHYIO
BIIQ)KHOCTH BO3/TyXa.
JaBath onpeneneHue
MOHSTHUH:
TEepPMOANHAMUYECKAs
cHucTeMa,
M30JTUPOBAHHAS
TEPMOIUHAMUYECKAS
CHUCTEMAa, PABHOBECHOE
COCTOSIHHE,
TEPMOJIMHAMUYECKUN
MPOIIeCC, BHYTPECHHSIS
SHEPTUsl, BHYTPEHHSIS
SHEPTHSI UCATHHOTO
rasa, TeIUIOEMKOCTb,




KOJIMIECTBO TEIIIOTHI,
yaenpHas TerioTa
IJIaBJICHUS, YACTbHASL
TEIIoTa
rnapooOpa3oBaHus,
yaenpHas TerioTa
CTOpaHus TOILINBA,
paborta B
TEPMOAMHAMUKE,
aanabaTHBIN mporiecc,
o0OpaTUMBIii ITpoIiece,
HeoOpaTUMBIiH
MPOLIECC, HarpEeBaTellb,
XOJIOJTUJIbHUK,
pabouee Teno,
TCIJIOBOM JIBUTaTeb,
KIIJI reroBoro
JIBUTATEIISI.
PacnioznaBatb
TEPMOANHAMUYECKYIO
CUCTEMY,
XapaKTepH30BaTh e€
COCTOSIHHE H
MIPOLIECCHI U3MEHEHUS
COCTOSIHHMS.
CocTaBisTh
ypaBHEHUE TEIIIOBOTO
OaslaHca B KOHKPETHOU
CUTYaIlUH, HAXOAMTb,
HCTIONB3YS
COCTaBJICHHOE
ypaBHEHUE,




HEN3BECTHBIC
BenmunHbL. Haxoants
3HAYCHHS BHYTPCHHEH
SHEPTHUH WIeATFHOTO
ra3a, I3MeHEeHHE
BHYTpPEHHEH SHEPrUU
WIearbHOTO Ta3a,
PpaboThI UICATHHOTO
rasa, paboThI HaJ
WJeaTbHBIM Ta30M,
KOJINYECTBA TETIOTHI B
KOHKPETHBIX
cutyauusx. Haxonuts
3Ha4YeHUE paboThI
WIealbHOTO Ta3a Mo
rpaduky 3aBUCUMOCTH
JIaBIICHHUS OT 00beMa
IpHY U300apHOM
nporecce. OMUCHIBaTh
FEOMETPUYECKUIA
CMBICT paboTHI U
HAaXOJUThb €€ 3HaUCHUe
o rpaduky
3aBHCUMOCTH
JTABJICHUS UACaTHHOTO
rasa oT o0béma.
DopMyJIHpOBaTh
MEPBbII 3aKOH
TEPMOJIMHAMUKH.
CocraBusiTh
ypaBHEHUE,
OIMCBHIBAIOIIIEE




MEePBbHINA 3aKOH
TEPMOAMHAMUKH, B
KOHKPETHBIX
CUTYaIUsIX, IS
H30IPOIIECCOB B
HJeabHOM Tasze,
HaXOJHTh; UCIOIB3YS
COCTaBJICHHOE
ypaBHEHUE,
HEU3BECTHBIE
BEJIMYMHBL. Paznuyath
oOpaTuMeble U
HeoOpaTuMble
MIPOIIECCHI.
IToaTBepxnath
pUMepaMu
HEOOPaTUMOCTh
MIPUBOUTH TIPUMEPHI
TEIUIOBBIX JIBUTATEJICH,
BBIJIETISITH B IPUMEpax
OCHOBHBIE YaCTH
JIBUTATEIICH,
OIKCHIBATh MPUHIIUIL
nencTBys. BeMUCIITL
3HaueHus KI1J{
TEIUIOBOTO JIBUTATENS
B KOHKPETHBIX
cutyanusax. Haxonuts
3HaueHus KITJI
TEIUIOBOTO JIBUTATEII,
paboraroriero mo
nuxity Kapso, B




KOHKPETHBIX
CUTYaIUsX.
YuacTBOBaTh B
JTUCKYCCHU O
npobaemax
SHEPreTHKHN U OXPaHe
OKpY>Karolleu cpelibl,
BECTH JTUAJIOT,
OTKPBITO BBIPAXKATh U
OTCTaWBaTh CBOIO
TOYKY 3peHUs,
BBICITYIIINBAaTh MHEHHE
OTITIOHEHTA.

HUroro no pazneny
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Pazaen 4. DJIEKTPOJJUHAMUKA

4.1

OneKTpHYECKOE
roJie

24

1 http://nsportal.ru -
conuaJibHas1 CETh

PpabOTHUKOB 00pa30OBaHMUSL.
2 http://markx.narod.ru/pic/
- pmsuka B mkone. 3
http://festival.1september.ru
[articles/ - pectuBann
NeIarornyeckKux uaei

«OTKpBITBIHA ypok». 4
http://www.fizika.ru/ - caiir
UL yauTened QU3HKH U UX

YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3nke. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIN TOPTAI

HaBatb onpenenenus
MOHATHIA:
3IEKTPUUECKOE
I0JIEAIEKTPUUECKUI
TOK, IOCTOSIHHBII
3IEKTPUUECKHUH TOK,
HUCTOYHHUK TOKA,
CTOPOHHUE CUJIBI,
IIBIPKa,
HU30TONMUYECKUN

3¢ dexT,
I10CJIEI0BATENBHOE U
rapajieIbHOE
COEJIMHEHUS
MPOBOJIHUKOB,
KYTIEPOBCKHE TIaPhI

YcrHblii onpoc.
du3nyecKku JTUKTaHT.
CamocTosiTenbHas
pabora.

KonTponbsnas padora
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EI'3. 7 http :// school -
collection . edu.ru/ -
enuHas koyutekiys [{OPos

4.2

ITocrosHHbIN
3IEKTPUUECKHUI TOK

24

1 http://nsportal.ru -
coIMaIbHAS CETh
paboTHHUKOB 0Opa30BaHMUAL.
2 http://markx.narod.ru/pic/
- (pusuka B mkode. 3
http://festival.1september.ru
[articles/ - pectuBann
MeJarorn4eCcKux uaci

«OTKpHBITHIN ypok». 4
http://www.fizika.ru/ - caiit
JUTSL yIUTEeNed QU3UKH U UX

YYEHHKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3mkKe. 6
www . ege .edu.ru -
“H(OPMAITMOHHBIN MTOPTAI
EI'D. 7 http :// school -
collection.edu.ru/-
enuHas koyutekius [{OPoB

4.3

Toku B pa3iuyHbIX
cpenax

1 http://nsportal.ru -
CcoluaJibHas CECThb

PabOTHUKOB 0O0pa3oBaHMUSL.
2 http://markx.narod.ru/pic/
- (hu3mka B mKone. 3
http://festival.1september.ru
[articles/ - pecTuBanb
neaarornyecKux uaeu

«OTKpHBITBIH ypox». 4
http://www.fizika.ru/ - caiir

3IEKTPOHOB,
AIEKTPOJIUTHL,
ANEKTPOIUTHYECKAS
JTUCCOIUAITHS, CTETICHb
JUCCOLMAIIH,
JNEKTPOITU3;
(hU3UIECKUX BEITMYHH:
cuna toka, J1C,
COTIPOTHBIICHUE
IIPOBOIHHKA,
MOITHOCTb
3NEKTPUIECKOT0 TOKA;
OOBSCHSTH YCIIOBUS
CYIIIECTBOBAHUS
ANEKTPUIECKOTO TOKA,
MPUHLNI IEUCTBUSA
HIYHTa ¥ JJOOABOYHOTO
COTIPOTHBJICHHS,
OOBACHATH
KaueCTBEHHO SIBJIICHUE
CBEPXITPOBOIUMOCTH
COTJIaCOBAaHHBIM
JIBMKCHUEM
KYTIEPOBCKHX TIap
3JIEKTPOHOB;
(dhopmMynupoBaTh
3axoHbl OMa ams
OJTHOPOJIHOTO
MIPOBOIHUKA, ISt
3aMKHYTOM 1IETIH C
OJIHUM M HECKOJIBKHMH
HCTOYHUKAMHU, 3aKOH
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http://nsportal.ru/
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http://festival.1september.ru/articles/
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IUTS yauTenel GU3NKH U UX
YYEHHUKOB. 5
http://www.physics.ru/ -
MaTtepHuaibl o Gusnke. 6
www . ege .edu.ru -
HH(POPMAITHOHHBINA TTOPTAT
EI'3. 7 http :// school -
collection . edu. ru/ -
enuHas koyutekius [{OPos

®dapajes;
paccuutsiBath IJ1C
raJIbBAaHNYECKOTO
JJIEMEHTA;
HCCIIEeIOBATh
CMEIIIaHHOE
COTIPOTHUBIICHUE
ITPOBOIHHUKOB;
OIINChIBATh
JE€MOHCTPaLMOHHBIN
OTIBIT Ha
MIOCIIEZIOBATENBHOE U
napasuiebHOoe
COCTMHEHMUS
IIPOBOHHUKOB;
CaMOCTOSITEIHHO
MPOBEACHHBIN
SKCIIEPUMEHT 10
WU3MEPEHHIO CUJIBI TOKA
Y HaTIPSOKEHHUS C
TIOMOIIIBIO
ammepMeTpa u
BOJIBTMETPA, 110
usmepenuto DJC u
BHYTPEHHETO
COITPOTHUBJICHUA
IIPOBO/IHHKA,
HaOIIOaTh U
WHTEPIIPETUPOBATH
TEIUIOBOE JICHCTBUE
3NEKTPUIECKOr0 TOKA,
nepeaaqay



http://www.physics.ru/

XB333333333333333333
MOIIIHOCTH OT
HACTOYHUKA K
MIOTPeOUTENIO;
HCIIONBH30BATh 3aKOHBI
OmMa 1St OJTHOPOTHOTO
IIPOBOJHHKA U
3aMKHYTOMU LIETH,
3aKOH

Uroro no pazpeny

54
Pasnen 5. DUSUYECKHM IPAKTUKYM
He7
o . r
51 W3UYECKHAI 16 16
MIPAKTUKYM
Hroro no pazaeny 16
PeszepBHOE Bpems 10
OBILIEE KOJIMYECTBO 170 16

YACOB I1O I[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos

CIIMCOK UTOTOBbIX

CIOCO00 OLICHKH

DJ1eKTPOHHBIE
N HanmenoBanue KonTpo MpakTnye (undposbie) IJIAHUPYEMBIX HTOIOBbIX
wn pasie/i0B u TeM Beero JIBHBIE CKHe 06pazoBaTeNbHbIe pPe3yJabTATOB € YKAa3aHUEM | ILIAHMPYeMbIX
NMPOrpaMMbl paGoTh! padoThI pecypet TANoOB MX pe3yJbTaToB
(¢opmupoBanus
Paznen 1. QJIEKTPOJJUHAMUKA
[aBatp onpeneneHus YcTHBI onpoc.
MOHSTUI: MarHUTHOE DU3HYECKUI TUKTAHT.
1 u6e76e76¢7 - B3aMMOJCHUCTBUE, JIMHUN CaMocTosTeIbHas
coluagbHas CeTh MarHUTHOM WHIYKIIUH, paborta.

11

MaruuTHOEe 1oJ1€e

14

pabOTHHUKOB
oOpa3oBaHwsl. 2

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

- (huzmka B mkone. 3

http://festival.1september.

ru/articles/ - pectusann
MeIarOrMYecKux uaei
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
CalT A yuurenei

(U3UKU U UX YICHUKOB. 5
http://www.physics.ru/ -
MaTepHabl mo gpusuke. 6

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

school - collection . edu .
ru/ - equHAs KOJJIEKIAS

LHOPoB

OTHOPOJTHOE MarHUTHOE
mosie, COOCTBEHHAs
WHIYKIIASA,
JMaMarHeTHKH,
napaMarHeTHKH,
(deppomarHeTukmy,
oCTaToYHas
HAMarHWYCHHOCTb,
KpWBasi HAMarHU4IUBaHUS;
(h3HUEeCKUX BEIHYNH:
BEKTOpP MarHUTHOM
WHAYKIIAW, MATHUTHBII
MOTOK, cujia Amrepa,
cuia JlopeHnua,
HWHIYKTHUBHOCTh KOHTYpa,
MarHuTHas
IIPOHUIIAEMOCTECPE/IBI;
OIKCHIBATh
(byHIaMeHTabHbIC
(hU3HYECKHUE OIIBITHI
Opcrena u Amriepa,



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

IIOBEJICHUE PAMKH C
TOKOM B OTHOPOJHOM
MarHUTHOM TIOJI€,
B3aHMOJICHCTBHE TOKOB;
OTIPEICIISATh HAIIPABJICHHUE
BEKTOpa MarHUTHOU
WHAYKIWH U CUJIBI,
JIEUCTBYIOLIEH Ha
NPOBOJHUK C TOKOM B
MarHuTHOM II0JI€;
(hopMynHpOBaTH MPABUIIO
OypaB4HKa U MPaBHUIIO
JIEBOU PYKHU, TPUHLIMIIBI
CYTIEPIIO3HULINU
MarHUTHBIX TOJIEH, 3aKOH
Awmmepa; 0OBSCHSIT
MIPUHLMI AEHCTBUS
ANIEKTPOU3IMEPUTETHHOTO
pubopa
MAarHUTO3JIEKTPUUECKOUN
CHCTEMBI,
ANIEKTPOABHUTATEIS
MTOCTOSIHHOT'O TOKA, Macc-
crniekTporpada u
LUKJIOTPOHA; U3Y4aTh
JBIDKEHHE 3apsKEHHBIX
YacTUIl B MArHUTHOM
I0JI€; UCCIIEI0BATh
MeXaHU3M 00pa30BaHus U
CTPYKTYypY
pazuaMoOHHBIX MOSICOB
3emitu, MPOrHO3UPOBATH




AHAJIN3UPOBATH UX
BJIMAHUC HaA
KHU3HCACATCIBHOCTD
3€MHBIX YCJIOBUSIX.

1.2

OneKTpoMarHuTHas
WHAYKINS

13

1 http://nsportal.ru -
conuaJibHas1 CETh
pabOTHUKOB

oOpa3oBanus. 2
http://markx.narod.ru/pic/
- pusuka B mkome. 3
http://festival.1september.

ru/articles/ - ¢pecruBann
MeIaroru4eckKux uaeu
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -
callT aJs yuurenei

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (usuke. 6
www . ege .edu.ru -
nH(MOPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru / - €ANHasA KOJIJICKIUA
1IOPoB

[aBaTp onpeneneHus
TIOHSTUH:
AIEKTPOMAarHUTHAS
WHIYKIIUS,
WHJYKIIMOHHBIA TOK,
CaMOWHIYKIIHSA, TOKH
3aMBIKaHUS U
pa3MbIKaHUS,
Tparchopmarop;
(h3UUEeCKUX BETMYWH:
k03 purment
Tparchopmanuy;
OIKCHIBATh
JIEMOHCTPAIMOHHEIE
ombITel Dapanes ¢
KaTyIIKaMu U
ITOCTOSTHHBIM MarHUTOM,
onbIThl ['eHpH, ABICHUE
3JIEKTPOMArHUTHOM
WHAYKIIAW; UCTIOJIH30BATh
Ha IPAaKTUKE TOKU
3aMBIKaHUS U
Ppa3MbIKaHUS; OOBICHATh
MPUHIIUT JEHCTBUS
Tpancdopmaropa,
reHepaTopa MepeMeHHOTO
TOKa; IPUBOJINUTH
MIPUMEPBI UCIIOIb30BAHHS

YcTHBIH ompoc.
OU3NYCCKU TUKTAHT.
CamocTosTenpHas
pabora.

Konrtponbhas pabora



http://nsportal.ru/
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http://festival.1september.ru/articles/
http://www.fizika.ru/
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SIBIICHUS
3JIEKTPOMAarHUTHOU
WHYKIIUA 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 MPUHITHIIBI
nepeaavn
ANIEKTPOIHEPTUH Ha
0OJIbIIINE PACCTOSHUSI.
HaBatb onpenenenus
TTOHSITHH:
MAarHUTOIJIEKTPUIECCKAs
WHIYKIIASA,
KOJIe0aTeNbHBIH KOHTYD,
pe30HaHC B
K0JIe0aTeIbHOM KOHTYPE,
coOCTBEHHAs U
MpUMecHas
MPOBOJIUMOCTB,
JIOHOPHBIC U
aKLENTOPHbIE TPUMECH,
p—~n-nepexon,
3anUParOIINM CIOH,
BBIIIPSIMJICHUE




IIEPEeMEHHOTO TOKa,
TpaH3UCTOP; PU3NICCKUX
BeIUYUH: (aza
KoIe0aHui,
JeHicTBYIOIIEE 3HAUCHHUE
CHWJIBI TIEPEMEHHOTO TOKa,
TOK CMEIIEHHUS, BPEMsI
penakcanuu, eMKOCTHOE
COTIPOTHUBJICHHE,
WHIYKTUBHOE
COIIPOTHBIICHNE,

KO3 (QUILIUESHT YCUIICHUS;
OIIHCHIBAThH SBIICHHE
MarHUTO3JIEKTPUYECKOMN
WHAYKIAW, SHEPTOOOMEH
MEXY dJEKTPHIECKUM H
MarHUTHBIM I1OJIEM B
K0JIe0aTeIEHOM KOHTYpe
U sIBIICHHE Pe30HaHCca,
OIIHCHIBATH BHITIPSIMIICHHE
IIEPEMEHHOTO TOKA C
MTOMOTIBIO
TTOJTYTIPOBOTHUKOBOTO
JIMO/1a; UCTIOJIL30BATh Ha
MIPaKTUKE TPAH3UCTOP B
YCHITUTEIIE U TeHepaTope
3NEKTPUIECKUX CUTHAJIOB;
OOBSCHATH IPUHIIATT
JIeUCTBUA
MOJTYTIPOBOTHUKOBOTO
JIO/1a, TPAH3UCTOPA.

Hroro no pazaeny

27




Pasznen 2. KOJIEBAHUSA U BOJIHbBI

2.1

MexaHuueckue
KoJe0anms

10

1 http://nsportal.ru -
conuaJibHas CETh

pabOTHUKOB
oOpa3oBanus. 2
http://markx.narod.ru/pic/
- (hu3mka B mKone. 3
http://festival.1september.

ru/articles/ - ¢pecruBann
eJarorn4yecKux uaen
«OTKpBITHIHA ypok». 4
http://www.fizika.ru/ -
CaT J1s yuuTenen

(hM3HUKH 1 UX YUYESHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (usuke. 6
www . ege .edu.ru -
WHPOPMALTMOHHBIT
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - €AruHas KOJIJICKIUA
LIOPoB

Hayuuthbcs 0OBSICHATH
CMBICIT IOHATHH
"MeXaHHYEeCKHue
Konebanus",
""MaTeMaTHYECKUI
MasITHUK"; IIPUBOIUTH
TIPUMEPEI
K0JIe0aTEIHLHOTO
JIBWKEHUS U OIUCHIBATE
YCIIOBHS €T0
BO3HUKHOBEHMUS,
HAYYUTHCS OOBICHATH
CMBICIT HOHATHHA U
(hm3nyecKuX BETHMIUH
"rapMOHMYECKHE
Kosebanus",

nn

"ammutyna", "nepuon”,
"gactora", "(aza";
OIHUCHIBATh TUHAMUKY
K0JIe0aTeNLHOIO
JBIDKEHUS U
MpeBpaIllCHUE SHEPTUU Ha
MpUMeEpe MPYKUHHOTO U
HHUTSHOTI'O MasgTHHUKOB;
peliaTh 3a7a4u ¢
HCIIOJIb30BaHHEM
ypaBHEHUS
FapMOHUYCCKUX
KOJIeOaHMIA;

Hay4UThCS O0BACHATH
SIBIICHUE PE30HAHCA;

YcTHBIN omnpoc.
Ou3nUeCKuii IUKTAHT.
CamocrosTenpHas
pabora.
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http://www.fizika.ru/
http://www.physics.ru/

MPUBOAUTH PUMEPHI
BBIHYKJICHHBIX
KoneOaHuil; MPUMEHSITh
HAMEIOIIMECS 3HAHUS K
PELIEHNI0 KOHKPETHBIX
3a/1a4; IPaMOTHO
oopMIITh perieHue
3a/1a4 B TETPaIy;
HCIIONb30BaTh
MaTeMaTUYECKUI anmnapar
B pELICHUM 3a7a4 Ha
ypokax (hu3uKu;
OBJIaJIeBaTh HAyYHBIM
MOAXOAO0M K PELICHUIO
Ppa3IMYHBIX 33724 [10 TEME

2.2

DIEeKTPOMarHUTHEI
€ KoJsie0auus

15

1 http://nsportal.ru -
colquaJibHas CE€Thb

pabOTHUKOB
oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- puzuka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pecruBann
MeJarorndeckux uaen
«OTKpBITHIHA ypok». 4
http://www.fizika.ru/ -
CaT JIs yuuTenen

(U3UKK ¥ UX YUYCHUKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Gu3nke. 6
www . ege .edu.ru -
MH(OPMAITHOHHBIH

[aBatp onpeneneHus
MTOHATHI:
MarHUTOIJIEKTPUIECKAs
UHIYKUUSA,
KOJIe0aTeNbHBIH KOHTYD,
pE30HAaHC B
K0JIe0aTeIbHOM KOHTYPE,
coOCTBeHHas U
MpUMecHas
MPOBOJIUMOCTB,
JIOHOPHBIC U
aKLENTOPHbIE TPUMECH,
p—n-niepexon,
3anUPArOIINM CIOM,
BBIIIPSIMJICHUE
MIePEMEHHOTO TOKA,
TPaH3UCTOP; GUZNIECKIX

YcTHBI onpoc.
dusnyeckuil TUKTAHT.
CamocTosiTenbHas padora
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moptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJUJIEKLAS
LHOPoB

BeM4HUH: daza
Ko1e0aHui,
JecTBYIOIIEE 3HAUCHHUE
CHJTBI IEPEMEHHOTO TOKA,
TOK CMEILICHHS, BpeMsI
penakcaryy, eMKOCTHOE
COIIPOTHBIICHNE,
WHTYKTHBHOE
COIIPOTHBIICHNE,

KO3 GUITUCHT YCUIICHHUS,
OIMCHIBAThH SIBJICHUE
MAarHUTOXJIEKTPUIECKOMN
WHAYKIAW, SHEPTOOOMEH
MEXKIY DICKTPUUECKUM U
MarHUTHBIM TOJIEM B
KOJICOATeIbHOM KOHTYPE
U SIBICHUE PE30HAHCA,
OIHCHIBATH BBIMPSIMIICHHUE
MIEPEMEHHOTO TOKa C
MTOMOIIBIO
MOJTYIPOBOJIHUKOBOTO
JIMOJIa; UCTIOJIL30BATh HA
MPAKTHUKE TPAH3KUCTOP B
YCUJIMTEIIE ¥ TeHepaTope
JNEKTPUYECKUX CUTHAJIOB,;
OOBSACHATH IPUHIINTI
JIeUCTBUA
MOJTYTIPOBOTHUKOBOTO
I10Aa, TPAH3UCTOPA.

2.3

MexaHuueckue u
3JIEKTPOMATHUTHBIE
BOJIHEI

10

1 http://nsportal.ru -
colqraJibHas CE€Thb

pabOTHUKOB

JaBatb onpeneneHus
HOHSITHUH: BOJIHOBOM
MpoTIecc, MEXaHmIecKas

YcTHBIN onpoc.
dusnyeckul TUKTAHT.



http://nsportal.ru/

obpazoBaHus. 2
http://markx.narod.ru/pic/
- (huzmka B mkone. 3
http://festival.1september.

ru/articles/ - pecrusann
MEeJaroru4eckux uaen
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -
CallT AJs yuurenei

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (pusuke. 6
www . ege .edu.ru -
nH(MOPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - eaMHas KOJUICKLIHUSI
1IOPoB

BOJIHA, TTPOJIONILHAS
BOJTHA, TIOTIEPEYHAs
BOJIHA, TAPMOHHYECKAsT
BOJTHA, TIOJISIPU3AIIHS,
JIMHEWHO-
MOJISIPU30BaHHAS
MeXaHU4YecKasl BOJIHA,
TUIOCKOCTh MOJISIPH3ALIUH,
CTOsT4asl BOJIHA, ITYYHOCTH
U Y37IbI CTOSIYCH BOJTHBI,
MO KOJIEOaHHiA,
3BYKOBasi BOJTHA, BBICOTA
3ByKa, a3 ekt Jlomiepa,
TeMOpP U TPOMKOCTb
3ByKa; (pr3mueckux
BEJTMYMH: JIJTMHA BOJIHBI,
MHTCHCUBHOCTH 3BYKa,
YPOBEHb HHTEHCUBHOCTH
3BYKa; HCCIIEJIOBATh
pacnpocTpaHeHue
CeCMUYECKUX BOJH,
SIBJICHUE TIOJISIPHU3ALINH;
OIMCHIBATH U
BOCITPOU3BOJTUTH
JeMOHCTPALMOHHBIE
OTIBITHI TTO
pacrpocTpaHeHUIO
MPOJIOJIbHBIX BOJH B
MPY)XUHE U B rase,
MOTMEePEYHBIX BOJIH — B
MPY)XUHE U IHYPE,
OIMCHIBATh IKCIICPUMEHT

CamocTosTenpHas
pabora.
Kontponbnas 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 ¢ dekTa
Hormutepa ckopoctu
JIBWOKYIIAXCS OOBEKTOB!
MaIlIvH,
ACTPOHOMUYECKUX
00BEKTOB; OOBICHATH
pas3nuyue 3ByKOBBIX
CUTHAJIOB IO TeMOpyY U
POMKOCTH 3BYKa.
[aBatp onpeneneHus
TOHSTHUI:
3JIEKTPOMarHUTHasI
BOJIHA, Oeryias
rapMOHHUYECKas
DJICKTPOMAarHvuTHas
BOJIHA,
IUTOCKOIIOJISIPU30BAHHAs
(nnm nuHeRHo-
MOJISIPU30BAHHAS )
3JIEKTPOMarHUTHas
BOJTHA, TUIOCKOCTb
MOJISIPU3ALN
3JIEKTPOMArHUTHOM
BOJIHBI, )POHT BOJIHBL,
Ty, pagHoCBsI3b,
MOAYJISIUS 1
JEMOIYJIALNS CUTHAJIA,
aMIlIUTyaHas 1
YacTOTHasE MOJIYJISILINS,
(u3MUeCKnX BEINYMH:
JUIMHA BOJIHBI, IIOTOK




SHEPTHUH U TUIOTHOCTH
ITOTOKA PHEPTUU
3JEKTPOMArHUTHOM
BOJTHBI, THTEHCHUBHOCTH
3JEKTPOMArHUTHOM
BOJIHBI; OOBSICHSATH
3aBHCHMOCTD
WHTCHCUBHOCTH
3JIEKTPOMATrHUTHOU
BOJTHBI OT YCKOPEHUS
H3JIy4arouien
3apsKEHHOM 4aCTULIBI, OT
paccTosiHUS 10
HUCTOYHHKA U3ITYUCHUA U
€r0 YaCTOTHI; OIIICHIBATh
MEXaHU3M JaBJICHUA
3JIEKTPOMATrHUTHOU
BOJTHBI;
KJ1accU(UIMPOBATH
JTMaTa30Hbl 4aCTOT
CIIEKTpa
OJICKTPOMArHuTHBIX BOJIH;
OITHCHIBATh OTBIT TIO
cOOpKe TPOCTEHIIIEero
paauonepenaTIuKa u
paaronpUeMHUKa

2.4

Ornruka

25

1 http://nsportal.ru -
colraJibHas CE€Thb

pabOTHUKOB
oOpa3oBaHus. 2
http://markx.narod.ru/pic/

JaBatb onpeaeneHus
THOHSATHH:

MOHOXpOMaTHYeCcKast
BOJIHA, KOTEPEHTHEIE
BOJIHBI M UICTOYHHMKH,

YerHbIi onpoc.
duznyeckui TUKTAHT.
CamocTosTeabHas
pabora.

Konrponbhas pabora



http://nsportal.ru/
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- (husuka B mkode. 3
http://festival.1lseptember.

ru/articles/ - pecrusann
MeIaroru4eckux uaen
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -
CallT Ay yuurenei
(bM3UKM U UX YUYCHUKOB. 5
http://www.physics.ru/ -
Matepuaisl o (pusuke. 6
www . ege .edu.ru -
nH(MOPMAITNOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHAs KOJJICKIIAS
1IOPoB

HHTEphEPEHITHS,
[IPOCBETIICHNE OITHKH,
TG pakIys, 30Ha
Operens; GU3NIeCKIX
BEJIMYMH: BpeMs U JJINHA
KOI'€pPEHTHOCTH,
reoMeTpuyecKas pasHoOCTh
X07la HHTEPPEPUPYIOLIIX
BOJITH, TIEPUO/] U Pa3
pernraromas crrocoOHOCTh
T paKOHHOMI
penieTky; HabIoaaTh U
HWHTEPIPETUPOBATH
(omuChIBaTh) pe3yNbTATHI
JEeMOHCTPALMOHHBIX
9KCIIEPUMEHTOB TIO
HaOJIFOJICHUIO SIBJICHUH
HHTEpPEPEHLINH U

TG paKIK CBETa;
(hopMynHpOBaTH MPHHIIUIT
I'tolirenca—®penens,
yCIIOBUSI MUHUMYMOB U
MaKCUMYMOB TIpH
UHTEp(EpPEeHIINHU BOJH,
yCIIOBUS

I PaKIHOHHOTO
MUHHMYyMa Ha [T U
[JIABHBIX MAaKCUMYMOB
npu 1u(pakinuy 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
[TOMOILIBIO

I paKIHOHHOMI
pEIIETKH; OOBICHSTH
B3aMMHOE YCUJICHUC U
oca0lIeHre BOJIH B
MIPOCTPAHCTBE; JIENIaTh
BBIBOJIBI O PACIIONIOKCHUH
TG PAKITHOHHBIX
MUHHUMYMOB Ha DKpaHe 3a
OCBECIIICHHOMH IIETIBIO;
BBIOHpATH CIIOCO0
MOJTYYCHUST KOTEPEHTHBIX
HCTOYHUKOB; Pa3invaTh
TUQPaKHOHHYIO
KapTHHY TIpU TUGPAKIIU
CBeTa Ha IIIeIu U Ha

TG PAKITMOHHON
perieTke.
Hroro no pazaeny 60
Pa3znen 3. OCHOBbBI CHEHHAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHU
1 http://nsportal.ru - ®opmynupoBaTh YcrHblit ompoc.

3.1 OcHoBrl CTO

colqraJibHas CE€Thb
pabOTHUKOB
oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- (hm3mka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pecruBans
eNarornyecKux uaen
«OTKpBITHIHA ypoKk». 4

IIOCTYJIATHI CIIEIUAEHOM
TEOPHUH
OTHOCHTEIBLHOCTH;
OIINCBIBATh
MPUHITUTTHATHHYIO CXEMY
omnbITa MalikeIbCOHa—
Mopnu; 00BSCHATH
3HAYMMOCTD OIIbITa
Maiikenscona Mopiu;

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 Ay yuurenei

(U3MKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3MKe. 6
www . ege .edu.ru -
WHPOPMALMOHHBIN
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJUIEKLIUS
LOPoB

OIIEHWBATH PAIIYCHI
4epHBIX AbIp. OTnpenensiTh
BpeMs B Pa3HBIX
CHUCTEMax OTCUETa.
CBs13pIBaTh MEXIy OO0
MIPOMEKYTKU BPEMEHHU B
pazabix MCO; 00BACHITH
a¢dekT 3ameIeHus
BpeMeHU. PaccunThIBaTh
SHEPTHUIO TIOKOS U
SHEPTHUIO CBSI3U CUCTEMBI
ten. [IpuMeHsTh
NOJTy4CHHbBIE 3HAHUS K
pelIeHunIo 3a1a9

Uroro no pazpeny

5

Pasznea 4. KBAHTOBASI ®U3UKA

41

Kopmyckynspao-
BOJIHOBOM JTyalTu3M

15

1 http://nsportal.ru -
CcolraJibHas CE€Thb

pabOTHUKOB
oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- (hu3mka B mkone. 3
http://festival.1september.

ru/articles/ - pecruBans
HeNarornyecKux uaen
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
CaT JIs yuuTenen

(U3MKN U UX YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHaibl o gusuke. 6

HaBatb onpenenenus
MOHSATHH: TEIJIOBOE
U3Iy4eHue, abCOIOTHO
YepHOe TeJo,
hotorddexr,
(hOTO3JIEKTPOHBI,
¢$oTOTOK,
KOPIYCKYJIIpHO-
BOJIHOBOM JTyaJinu3M,
SHEPIreTUYECKUNA YPOBEHb,
JMHEWYaThIN CIIEKTP,
CIIOHTAaHHOE U
WHAYIUPOBAHHOE
W3ITy4eHHe, J1a3ep,
CaMOCTOATEJIbHBIN U

YcTHBIM omnpoc.
dusnueckuii TUKTAHT.
CamMocTosiTesIbHas
pabora.

KonTponbnas 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/ - equHas KOJUTEKITHSI
LIOPoB

HECAaMOCTOSITENIbHBII
pa3psAnsl; GU3NIECKUX
BEJIMYMH: paboTa BHIXO/IA,
KpacHas TpaHuIa
dhotoaddexra, sHEPTUSL
MOHH3AINN; Pa3bICHATH
OCHOBHBIC TIOJIOKCHHUSI
BOJIHOBOI TEOpHH CBETA,
KBAaHTOBOW TUIIOTE3BbI
Ilnanka, Teopuun aToma
BOZOPO/A;
(hopMympoBaTH 3aKOHBI
TETIOBOTO U3TTY4YEHUS
Buna u Crepana—
Bbonbiimana, 3aKOHBI
thoTorddexra,
COOTHOIIEHHUS
HEOIPEEIEHHOCTEN
I'eitzenOepra, mocTymnaTel
bopa; onienuBaTh AnuHy
BOJIHBI J¢ bpoiins,
COOTBETCTBYIOIIYIO
JIBIDKEHUIO AJIEKTPOHA,
KHHETUYECKYIO SHEPTHIO
ANIEKTPOHA MPH
dhotoaddexre, IHHY
BOJIHEI CBETA,
HCIYCKaeMOT'0 aTOMOM
BOJIOPO/IA; OTIMCHIBATH
MIPUHIAITUATBHYIO CXEMY
omnbiTa Pesepdopna,
MIPEITI0KUBIIETO




IUTAHETAPHYIO MOJIEIb
aToMa; OOBSICHSITD
MIPUHIIUIT ICHCTBUS
na3epa; CPaBHUBATH
M3ITy4eHHE Jla3epa ¢
U3ITyYeHUEM JPYTHX
HWCTOYHHMKOB CBETA.

4.2

dusnka atoMa

1 http://nsportal.ru -
conuaJibHas1 CETh

paboOTHUKOB
oOpa3zoBanus. 2
http://markx.narod.ru/pic/
- (hu3mka B mKone. 3
http://festival.1september.

ru/articles/ - pecrusann
IeJarorunIecKux uaeh
«OTKpBITBIN ypok». 4
http://www.fizika.ru/ -
callT aJs yuurenei

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
MaTepHalbl 1o Qu3mkKe. 6
www . ege .edu.ru -
nH(MOPMAITMOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJIEKIIUS
1IOPoB

4.3

®u3rKa aTOMHOTO
sqpa u
3JIeMEHTAPHBIX
YacTHI]

1 http://nsportal.ru -
colqraJibHas CE€Thb

pabOTHUKOB
oOpa3oBaHus. 2

JaBaTp onpeneneHus
MOHATHI: aTOMHOE SIAPO,
SHEPIreTUYECKUN YPOBEHb,
SHEPTHs HOHHU3AIHH,
CIIOHTAaHHOC 1
BBIHYXXJICHHOC U3JIyUYCHHC
cBeta. OMUCHIBATH OITBITHI
Pezepdopna OmnuceiBath
Y CPaBHUBAThH MOJIENN
atoma TomcoHa u
Pesepdopnaa. bopa.
JaBaTh onpeneneHus
MOHATHI: MacCOBOE
YHCII0, HYKIIOHEI,
s7IepHBIE CHITBI, Ae(eKT
Macc, YJHEPIUs CBA3Y,
yaeIbHast SHEPTHUS CBI3U
ATOMHBIX AJEP,
PaauOaKTUBHOCTb,
AKTHUBHOCTD
PaAMOaKTUBHOTO
BEIECTBA, IEPHOJ
oJTypacmnaja,
HUCKYCCTBEHHAsI
PaauOaKTUBHOCTb,

YcTHBIH ompoc.
dusnyecKku TUKTAHT.
CamMocTosTenpHas
paborta.

YerHbIi 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/
- (usuka B mkode. 3
http://festival.1september.

ru/articles/ - ¢pecrusann
MeJarorndeckux uaen
«OTKpBITHIN ypok». 4
http://www.fizika.ru/ -
callT g yuutenen

(U3UKK 1 UX YYCHUKOB. 5
http://www.physics.ru/ -
MaTepHalbl o Qu3mKe. 6
www . ege .edu.ru -
WHPOPMALMOHHBIN
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHas KOJUIEKLIUS
LHOPoB

sIICPHBIE PeaKIvy,
SHEPreTUYECKU BBIXO]T
SIIEPHON  peaxIui,
LENHAs SIACPHAs PeaKLys,
KO3 QHULIUEHT
Ppa3MHOXEHUsI HEHTPOHOB,
KpUTHYECKas Macca,
peakTopsl-pa3
MHOXHTEIH,
TEepMOsepHas peaKiusl.
CpaBHUBAThH CBOMCTBA
MPOTOHA U HEUTPOHA.
OnuceiBaTh NPOTOHHO-
HEUTPOHHYIO MOJIEIb
sapa. OnpenesnsiTe COCTaB
sIep pa3IuuHBIX
3JIEMEHTOB € TIOMOLIBIO
tabnauubl Menzaeneesa.
N300paxarh 1 YMTATh
CXEMBbI aTOMOB.
Ilepeuuncnars u
OTIMCHIBATh CBOMCTBA
AEPHBIX CHJI. BRIUUCIATH
JnedeKT Macc, SHEPTUIo
CBSI3H M YJICJIBHYIO
SHEPTHIO CBS3U.
[lepeuncnare BuasI
PaAMOaKTUBHOTO pacraja
ATOMHBIX SIZIEP.
CpaBHUBaTh CBOMCTBA
anbda-, OeTa- ¥ ramma-
M3ITyYCHHA. 3aiChIBaTh



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

MIpaBHUIIa CMETIEHUS TIPU
PaAMOaKTUBHBIX
pacnanax. Onpenenars
JJIEMEHTHI,
oOpa3ymoriuecs B
pe3ynbraTte
PaAMOaKTUBHBIX
pacmnajoB. 3anuCkHIBaTh,
OOBSACHSTH 3aKOH
paznoaKTUBHOTO pacraja,
YKa3bIBaTh I'paHUIIbI €T0
MIPUMEHUMOCTH.
Ornpenenars B
KOHKPETHBIX CUTYyallusaXxX
YHUCIIO HePACTIaBIITUXCS
sLIEp, YUCIIO
pacnaBmmxcs saep,
MIEPUO/T TTOJTypaciaja,
AKTUBHOCTH BEIIECTBA.
[Iepeuncnsrs u
OITHCHIBaTh METOIBI
HaAOJIOICHUS U
perucrpanuu
3JIEeMEHTApHBIX YacTHIl.
Hab6monaTs Tpeku anbda-
4acTHll B Kamepe
Busscona.
PerucrpupoBats siaepHsle
U3ITY4EHUS C TIOMOIIIBIO
cuéruuka [ eifrepa.
OnpenensiTe UMITYJIbC U
SHEPTHUIO YaCTHIIBI TIPU




JBMKCHUH B MAarHUTHOM
roe (1o gpororpadusm).
3anuceIBaTh AAEpHBIE
peaktuu. OnpenensTh
MIPOJYKTHI SIIEPHBIX
peaxuuii. PaccuuThiBaTh
SHEPrUYECKUHN BBIXO/T
SIIEPHBIX PEaKLIUH.
OnwuchIBaTh MEXaHU3MBI
JIeJICHUS siAep U LeMHOU
SIAEPHOM peaKIuu.
CpaBHUBATH SIEPHBIE H
TEPMOSTICPHBIC PEAKIIHH.
OOBSACHITH TPUHIIUTIBI
yCTpOCTBA U paOOTHI
SIIEPHBIX PEaKTOPOB.
YuacTBOBaTh B
00CyXIeHUH
MIPENMYIIECTB U
HEJI0CTaTKOB AJIEPHOI
SHEPTreTHKH.
AHanu3upoBaTth
OITaCHOCTH STEPHBIX
U3JIYYEHHUM J1J1 )KUBBIX
OpraHU3MOB.
[lepeuncnsaTs OCHOBHBIE
CBOMCTBA 2JIEMEHTAPHBIX
yacTull. BeiaensTo
TPYIIIBI AJIEMEHTAPHBIX
yacruil. [lepeuncnsarsb
3aKOHBI COXPaHEHUs,
KOTOpBIE BHITOTHSIOTCS




MPHU MPEBPAILCHUSIX
gactuw. OnmceBaTh
MPOIIECCHl aHHUTHIIALINN
YaCTHUIl U aHTUYACTHIL U
POXKICHUS SIEKTPOH-
MO3UTPOHHBIX Tap.
HaspiBaTh 1 cpaBHUBATH
BH/JIbI (DYHIaMEHTATbHBIX
B3aMMO/ICHCTBHI.
OnuceIBaTh poib
YCKOpHUTEJIEH B U3YUCHUHU
3J€MEHTapHbBIX YACTUL.
Ha3siBaTh OCHOBHBIC
BHJIbl YCKOpUTENEH
3JI€MEHTAPHBIX YaCTHUI]

Uroro no pazpeny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

51

OneMeHTHI
aCTPOHOMUHM U
acTpou3uKu

12

1 http://nsportal.ru -
conuaJibHas1 CEThb

paboOTHUKOB
oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- pusuka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pecruBans
HeNarornyecKux uaen
«OTKpBITBIHN ypok». 4
http://www.fizika.ru/ -
CalT JIs yuuTtenen

(U3UKU U UX YYEHUKOB. 5
http://www.physics.ru/ -

HaBatb onpenenenus
MTOHSTHI: HeOecHas
cdepa, IKIHITHKA,
HEOECHBII SKBATOD,
TIOJIFOC MUPA, OCh MHPAa,
KpYT CKJIOHEHHUS, IIPSMOe
BOCXOJKJICHHE,
CKJIOHEHUE, Mapaiakc,
apcex,
ACTPOHOMUYECKAS
€/IMHULIA, IEPUTEITNH,
adenuii, COTHEUHOE
3aTMEHHE, TyHHOE
3aTMEHUE, IJIAHETHI

VYceTHBI onpoc.
dusnyecKku 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 Gusnke. 6
www . ege .edu.ru -
“H(OPMAITUOHHBIH
moptan EI'D. 7 http ://
school - collection . edu .
ru/ - equHAs KOJJIEKIIAS
LHOPoB

3€MHOU IPYIIIIBI,
IUTAaHETHI-TUTaHTBHI,
acTepouJi, METEOP,
meteopurt, hoTochepa,
CBETHUMOCTB,
poTyOepaHerl, myibcap,
HEUTPOHHAs 3BE3/1a,
uyépHas IbIpa,
MIPOTO3BE3/a, CBEPXHOBAS
3Be3/a, TaJIakTHKa,
KBa3ap, KpacHoe
CMeEIlIeHNe, TeopHs
Bosnbioro B3peIBa,
Bo3pacT BeeneHHoil.
Beinensats ocobennocT!
cucteMsbl 3emist— JlyHa.
DopMyaHpoBaTh U
3aMyChIBaTh 3aKOHBI
Kennepa. OnuceiBaTh
ctpoenne ComHEYHOU
cucremsl. Ilepeuncnarte
IUTAaHETHI ¥ BUABI MaJIbIX
ten. OnucsIBaTh
crpoenue ConHua.
[lepeuncnarp THIMYHBIE
TpyNIbI 3BE3]1, OCHOBHBIE
¢duznueckue
XapaKTEPUCTUKU 3BE3N.
OnuceIBaTh IBOJIOLHUIO
3BE37] OT POXKACHUS 710
cmeptu. Ha3siBaTh camblie
SIPKHUE 3BE3/BI U




co3pe3nus. [lepeuncnsats
BHUBI TAJIAKTHK,
OIUCHIBATh COCTaB U
CTPOCHHE TaJaKTHK.
Brinensats MneyHbIi
ITyTh CPEeIr APYTHX
ranakTuk. Onpenensith
mecTo CoTHEUHOM
CHCTEMBI B HEH.
OreHrBAaTh MOPSIIOK
paccTosiHui 10
KOCMHUYECKHX 00BEKTOB.
PaGorats B mape u rpymre
IIPY BEITIOJTHEHUN
MPaKTUYECKUX 3aJaHUM.

Uroro no pazneny 12

Paznen 6. PUSUYECKUNA MIPAKTUKYM

6.1 dusnyeckuit 16 16
MIPaKTHKYM
Hroro no pazaeny 16

Paznea 7. OBOBINAIOIIEE IOBTOPEHUE

Cucrematuzanus u
00001IeHNE
MPEIMETHOTO

coepKaHus U

7.1 15

OIIbITa
JeSITENbHOCTH,
nproOPEeTEHHOTO
MIPU U3YUYECHUH




Kypca ¢pmsuxu 10 —

11 xaccoB
Hroro mo pasnery 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO 170 16

YACOB I1IO I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dmsuka, 10 kmace/ KacesaoB B.A., O011ecTBO ¢ OrpaHMUeHHON
OTBETCTBEHHOCTHIO «IPODA»; AkumonepHoe oduiectBo «M3marenscTBo
«IIpocsemienne»

» dmsuka, 11 kmace/ KacesaoB B.A., O011ecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «/[[PODA»; AkiinonepHoe o011ecTBO «31aTenbCcTBO

«IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1 ®uzuka. Yraoyonenunsiii ypoBenb. 10—11 kitaccsl : pabodast mporpamMmma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeTOIMueckoe nocodue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : [Ipoda

2 ®usuka. 10 k1. YroyoneHHbli ypoBeHs : yueOHuk / B.A. KacesHoB. — 5-¢
u3., crepeotul. — M. © Jlpoda

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

u3., crepeotui. — M. :Jlpoda

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0OpA30BaHHSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosre.


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

3 http://festival.1september.ru/articles/ - ¢pecTrBab negarornyecKux Uaeh
«OTKPBITBINA YPOK».

4 http://www.fizika.ru/ - caiit ans yunreneir GU3NKA U UX YICHUKOB.

5 http://www.physics.ru/ - Matepuasl o Gpusuke.

6 www . ege .edu.ru - madopmanuonHsiii moptan EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB
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