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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpPeOOBaHUM K pe3ynbTaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanpbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npenmera «dusznka» B 00pa3oBaTeNbHBIX OPraHU3aLUAgX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTeIbHbIE MTPOTPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKM  y4eOHOTO TMpOoIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBieHUWE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd YyriayOnEHHOTO YPOBHSI IMO3BOJSIET PEATM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TPOAOJDKEHUST O00pa3oBaHHS B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o gpusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
mporpamMmy 1o (Gpu3uKe Ha YPOBHE CPEAHETO O0IIET0 00pa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBIIIETCS CUCTEMHO-AESITEIIbHOCTHBIN OIXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yueOHoro npeamera «Pu3nka Mo rojam o0ydeHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH I peajiu3alliid  Pa3UyHbIX METOJINYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IPH YCJIOBUU
COXpaHEeHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.
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®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
NOJIy4eHHUsT HOBBIX MaTepHallOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (POPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HayYHBIA METOJ MMO3HAHUS
IPY BBITOJIHEHUH MU YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MPUHIIMIIBI €70 TOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepuan Kypca (U3HKA
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpoiecca. s yriayO0ia€HHOrO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,
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BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHWE OMNBITHI NPU HW3YYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
7Ba crioco0a peanu3anuu GU3nYecKoro npakTukyMma. B nmepBom ciyyae npakTUKyM
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamusi padbor
NPaKTHKyMa B CHCTEMY JIa0OpAaTOPHBIX pabOT, KOTOPBIE MPOBOATCS B IMpPOIECCEe
u3ydyeHus paszaena (temsl). [Ipu sTom moj paboramu MpakTUKyMa HNOHMMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEJOBaHHE, KOTOpPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIHUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMAaTHKH JJIs OTUX BHJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO0Is U3 0COOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHuE ynensieTcs pEIICHNI0 PAcUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbBIE
3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOT0 paszjena Kypca, Tak U UHTETpUpys
NpUMEHEHHEe 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue NPOTEKAHUsS (PU3HYECKUX
SIBJICHUH U TIPOILIECCOB B OKpY’Karollel JKU3HM, TpeOyromue BbiOopa Gru3ndecKon
MOJIETIU JJI CUTYAIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBetrctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nku yriyoJI€HHOTO YPOBHS Ha YPOBHE
CpeaHero oomero oOpa3oBaHUS JIOJDKEH H3Yy4aTbCs B YCIOBUSX IPEIMETHOTO
kabuHeTa. B kaOuHere (U3MKU JOJDKHO OBITH HEOOXOIWMOE J1abopaTopHOE
o0opyaoBaHME 7S BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalimoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHoe 000pyJaOBaHUE JUIsl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
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OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/TaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUM B MPUPOAEC U JUISl TPUHATHS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3MIECKOM
MOJIETIbIO, 3a/lady, MOJpa3yMEBAIOIUX CAMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJEIHM, aJEKBAaTHOM yCIOBUSM 3aJayd, B TOM YHCJE 3aJa4 HWHXKEHEPHOTO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IIJIAHUPOBAHUS W TMPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIW3a W HWHTEpPIpeTanuu  WHOOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootrBerctBun ¢ TtpeboBanusiMu OI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢usuku (yrinyOnE€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JeNacT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKAHHUE YYEBHOI'O IPEIMETA

10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunslii MeToa o3HaHUs U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIEpUMEHT M TEOpHusi B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBbIE M IU(pPOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHudd  pusnueckux  BeauuyuH  (abcoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas )KUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nMyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto duzuku B GOpMUPOBAHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue cuibl TOKa U HAIPSYKEHUS B LEINH [TIOCTOSHHOTO TOKA IPU TOMOILHA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOECKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JBUKEHUE CHAPSIOB, LIEMHBIE, IeCTepEHYAThIE U pEMEHHBIE NIEpeiauu, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO U TOTO K€ TeJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

N3yuenue nBukeHus Tena, OpoieHHOro ropu3oHTanbHo. [IpoBepka runoress
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJNETA U
HA4YaJIbHOW CKOPOCTHIO TeJa.

WN3yuenue JBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH epUoa oOpanieH!sl KOHUYECKOro MasiTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproTOHA 111 MatepuaibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBhI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckor MUpoThl. /BrkeHne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuina conpoTUBICHUS IPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOAIIUITHUKM,
JIBHKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmxeHMs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHLIHII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl € OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECHUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEIECHUEM
MacChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUATIBHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.

10



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHLMANbHbIE CUJbl. [loTEHIManbHAs SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM KUJIKOCTH KAaK CIEJICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHne KHHETUYECKON SHEPTUM TeJla IO TOPMO3HOMY MY TH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TN M OOBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaTbHOM Tra3e C TIOCTOSIHHBIM  KOJIMYeCTBOM BemiecTBa. [ 'paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUU UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMUYECKOMN CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMYMH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.
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Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHCHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOIIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YAeabHass U MOJsIpHas
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOJIUHAMUKU. BHYyTpeHHsIs1 sHeprud. KonnuecTBo TemioTh
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCONIIOTHAs TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenue KIIJI. [ukm Kapro.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJy4YeHUE CBEPXHUZKUX TEMIEpaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiHoe oraumBo.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.
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KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanne npoiiecca OCThIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHeHcalus. Micnapenue u kunenue. Y nefibHas TerioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKHME IPOLECCHL:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.
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Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIapEHUs JKUIKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanure 3aBucUMOCTH Jedopmanuu  pe3ruHOBOro olpasuma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNeMEeHTapHbBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHUS AIEKTPUUYECKOTO 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJisl. OQHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OecKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpsHKEHHOCTH OSTUX TMOJEH
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpA.
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[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MOCJIEIOBATEIIBHOM COE€IMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa JJig yyacTKa LeTnHu.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpudeckux neneit. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.
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MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKkTpuueckod 1enu. MOIHOCT, HCTOYHUKA Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSIHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B IIEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHus aMrepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.
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[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes sl ANEKTPOIu3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JAMIIbl, JJICKTPOHHO-JIydeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE NPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia OJTHOBAJIEGHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX HU3MEPUTEITBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  paslenax «YUCHUYECKUU  SKCIIEPUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Omonoruu, XUMuM, reorpadun U TEXHOIOTHH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,
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TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEpPUTENbHBIE TPUOOPHI, 1M poBast 1adbopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeEJl, KUIKOCTEH U Ta30B, KUJKHE KPUCTAILIbI, SJIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C UCIOJB30BAHUEM MEXAHH3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHAMHUKA.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHWKA, KATYIIKU H
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.
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TexHudeckue YCT‘pOfICTBa N TCXHOJOIMYCCKHEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuKeHUs Mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB heppOMarHETHKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  3JIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALMUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.
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ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHME CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.
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N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M IPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa C aMIUIMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA M HANPSIKEHUS TPU pasiuyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexXHUYeCKHEe YCTPOWCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHHI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KAaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpojoJibHbIE BOJIHBL. llepuos, CKOpOCTh pacHpoOCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3TYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)kKeHHE, TPEIOMIICHHE,
nosispu3anys, tudpakius, nHTepdepeHIns.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CloxHBIA cocTaB O€IOro CBETa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TeOMETPUM M OTHOCHUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOUparoUUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTePQEPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npeioMieHus CBETA.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1iBETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 MIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuenue nnaTepdepeHum J1a3epHOTO U3TYYCHHS Ha IBYX IIETISIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIBLHON TEOPUM OTHOCUTEJIbHOCTH.

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.
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TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit 3KCIEPUMEHT, JTaOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TeroBoe u3NydeHue (M3jIyuyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YacCTHOCTH, [aBJIICHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. 3nydyenue u norioimieHue (OTOHOB MPH NMEPEXOAE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.
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Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Monens sapa IeitsenOepra—lBanenko. 3apsa supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mbl. EcrectBeHHbil poH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTrEeTUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, nPAKMUKyMm.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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DTtansl pa3BUTHS aCTpOHOMUHU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennss B Tenmeckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HPU3NYECKUX BEIUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTtopHbie pabOTHI, TPAKTHKYM) ).

0O0o0maomee MoOBTOPEHUE.
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O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», « 3IEMEHThl ACTPOHOMUHU U ACTPOPUZHKI».

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIbHOM M  NPOrHOCTUYECKOM  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yrayoaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SBIICHUE, HAay4HbIH (haKT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B XUBOW NpUpPOJE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIlyTHUKOBBIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.
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IHIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUS Yy4yeOHoro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPAKAAHCKOT0 BOCIIUTAHMS:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJieHa POCCUHCKOro 00I1eCTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIIEMOKPATUUYECKUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e cOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICEHHOCTHOE OTHOILIECHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JIOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAy4YHOTO

TBOPUYECTBA, MPUCYIIET0 (PU3NIECKOI HAYKE.
TPYAOBOI'0 BOCIIUTAHUA:
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MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUTaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:
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BJa/IeTh HAYYHON TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3HUeCKOl HayKU;

BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a1ady  (PU3UYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOAO0B IMO3HAHUS;

BJIaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTyallUsiX, B TOM YHCII€ MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISATh NMPUUYMHHO-CIEACTBEHHbIE CBA3M M aKTyalIM3UPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATH UX IOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAaHUSA N0 (PU3UKE B TMPAKTUUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMH TOJTyYeHUSI HHPOpManK (GU3NIECKOTO COACPKaHUA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETANi0 HH()OpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U 1EJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3ALIUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacnpeeNsiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATH TO3HABATEIBHYIO ICSITEIbHOCTh B 00J1aCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPENOYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:
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JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI peIIeKCHH I OIIEHKH CUTYaIllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JPYIMX IPU aHaIU3E€ pPE3yIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, e ATNoJIararomni
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAWMBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K konity o0yuenus B 10 knacce npeqMeTHbIE Pe3yJIbTAThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

MOHUMATh POJb (PU3UKU B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (Qu3MUecKod TEOpuM —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNel (U3HUeCKUX TeJl U MPOIIECCOB
(sBJIEHMIT): MHEpLMANIbHASI cUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEJO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJUTMYECKOT0) TeJa, UAealIbHbIN ra3, TOUCYHBINA 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTENHHOCTD
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUs UMITYJIbCa U MEXaHUYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTUYECKOE BBIPAKEHNUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
¢uznuecknx 3aKOHOB: TpeoOpa3zoBaHuil ['amuies, BTOPOro W TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
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COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MpPOIECcCax), TP ITOM HUCIOIb30BaTh
MaTeMaTU4eCKOE BhIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUsA MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUUECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATIbHOCTh
AJEKTPOCTATUYECKOTO TMOJIs, MPUHIHUIN CYHNEPHO3ULMU DIICKTPUUECKUX
MoJIEH, MpHU 3TOM YyKasblBash YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOIICHHWSA: 3aKOHBI OMa JJisi ydacTka
Hernd W Il 3aMKHYTOM SJeKTpuYeckod Ienu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMelleHne, CKOpoCTb, YCKOPEHHE, UMITYJIbC Tela U CUCTEMBI Tell, Cuila,
MOMEHT CHWJIbI, IaBJICHHE, TOTEHIIMAIbHAS YHEPTUsl, KHHETUUYECKasi SJHEPTus,
MeXaHu4ecKasi SJHeprus, paboTa CUIbI, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CWIa YOPYTrOCTH, CUJia TPEHHUS, MOIIHOCTh, JHEPTUS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOi
nedopManuy MpyXKUHbI, KOJIMYECTBO TEIUIOTHI, A0COJIFOTHASI TeMIeparypa
Tena, pabora B TEpMOJIMHAMUKE, BHYTPEHHSAS DHEPrUs HUICAIbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa MAEeabHOTO ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3nyxa, KII/] naeanbHOro TEMIOBOrO ABUTATENS; AIEKTPUUYECKOE TOJIE,
HaIPSKEHHOCTD JIEKTPUYECKOTO MOJISI, HANPSHKEHHOCTD MOJS TOYEYHOTO
3apsiia WIM 3apsKEHHOTO I1apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJsI, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOABUKYIIASL
cuia, CUjla TOKa, HaNpsKEHHE, MOIIHOCTh TOKA, 3JIEKTpHUYECKass EMKOCThb
IUIOCKOTO  KOHJEHCAaTtopa,  CONPOTHBICHHE  y4yacTKa  LENH ¢
MOCJIEIOBATENIBHBIM U NApaJIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO MOJIsI KOHIEHCATOpPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHUYECKOE [IBJKEHHUE, TEIUIOBOE [IB)KEHHE YacTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHOKeHHE, nuddy3us, ucrnapeHue,
KUIEHUE U KOHAEHCALNS, TUIaBICHUE U KPUCTAIUIN3ALIMS, HAlPABICHHOCTh
TEIJIONEePeIaun, IEKTPU3ALMS TeJ, SKBUIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsHKEHHOTO TPOBOIHUKA;

IPOBOANTH UCCIIETOBAHNE 3aBUCHMOCTH OJTHON (DH3NYECKON BETUUMHBI OT
JIPYroil ¢ HCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHUpOBATH pe3yJbTaThl MOJYYEHHOM  3aBHCUMOCTHU
bu3nYecKuX BEIMYMH B BuUAE TrpadukoB C y4ETOM aOCONIOTHBIX
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MOTPEITHOCTE  M3MEpPEHWH, JeNaTh  BBIBOABI IO  pe3yJibTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIC HM3MEPCHHS (U3UYCCKUX BEIMYHUH, TMPU OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAJILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOJTr01aTh MpaBmiia 0€30MacHOTO TPY/a MPH MTPOBEICHUH UCCIICTOBAHHNA B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojenu, OTBeyarollel TpeOOBaHUSAM 3aadu,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HISCKUX
TECOpUW TIPH HMCTOIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajadv,
IPOBOAUTH PAacu€Thl HA OCHOBAaHUHU MUMEIOIIMXCS JAHHBIX, aHAJM3UPOBATDH
PE3YNbTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUs C YYETOM MOJTYyUYEHHBIX
PE3YNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIAIIOB PaOOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUHN PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATHBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;
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MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh  MOJYy4YaeMylo  HMH(OpManMi©O M  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJHEHUS
POEKTHBIX U Y4EOHO-UCCIEeI0BATENCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIINbI B PEIIEHHE paccMaTpUBaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenus B 11 knacce npeiMeTHBIE pE3yIbTaThl HA YI1yOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOHN, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
NeSITENHHOCTH YEJOBEKa M JabHEHIIEM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3HPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOW KApTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O MPUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (HU3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOAHOE DIEKTPUUYECKOE U OJHOPOJTHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHUs, MaTEeMaTHYCCKUN MAasSTHUK, WICATbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, U7CaTbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;
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pa3niuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIB3YSl OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI DJIEKTPOJUHAMHUKUA U
CIICHUAJIbHOW  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHECHUS
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBa3p  O/C
CAMOUHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
U3MEHEHUS CUJIbI TOKA, MOCTYJIAThI CIISIUAIBHON TEOPUH OTHOCUTEIILHOCTH
OUHIIITEHHA);

aQHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC TIPOILIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUS ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dboToaddexTa, mepBwlil 1 BTOPOU MOCTYJIAaThl bopa, MPUHITKAIT COOTHOIIEHUSI
HeomnpenenéHHocted ['eiizenOepra, 3akOHbI COXpaHEHHUsS 3aps/IOBOTO U
MacCOBOT'O YHCEJI U SHEPTUU B SJICPHBIX PEAKIUSIX, 3aKOH PATUOAKTUBHOTO
pacrajna);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
HaIPSKEHHOCTD JIEKTPUYECKOTO TOJIS, MOTEHIHUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, JJEKTPOJABIKYLIAs CuUla, WHIYKIIUSA
MAarHMTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKUWH, SHEPrus MArHUTHOTO MOJIs
IIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPIUsl, SHEPTUs
MIOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIBC (HOTOHA, MACCOBOE YHUCIIO
U 3aps] sipa, SHEPTUs CBA3U A11pa;

OOBSICHATH  OCOOGHHOCTH  MpOTEKaHWUS  (DU3NYECKUX  SBICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdext (pororddexr), anpda- u 6eTa-pacnaast saep,
ramMma-usiaydeHue siaep, Gu3ndecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a |
paboThI azepa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE MOHSATHSA, TEOPUU U
3aKOHBl Ui aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
MPOUCXOJAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYEeCKOUH
cpene; ABUKEHUS HEOECHBIX TeJ, IBOJIIOIUY 3BE3]] U BeenenHoi,
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NPOBOJUTh HCCIENOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHHH, TpU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOH 3aBUCUMOCTHU
(¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
NOTPEITHOCTE  M3MEpeHW#, JenaTh BBIBOABI IO  pe3yibTaram
MCCIICJIOBAHNS;

NPOBOJINTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0ro1aTh TpaBuiia 0€30MacHOro Tpy/ia PY MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTHUKymMa W ydeOHo-
MCCIIEJIOBATEIILCKOM W TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMUS;

pemate pacy€THble 3aJayd C SIBHO 3aJaHHOM M HESBHO 3a/1aHHOM
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, NPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLIUXCSA JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeioB Kypca (PU3UKHU, a TAaKKE WHTETpally 3HaHUN U3 IPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy>KICHHUI ¢ OMIOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKUE 3HAHMUA [UIsI OOBSICHEHHUS OCHOBHBIX
NPUHIUIIOB PabOTHl U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAMUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apYOEIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh M OLIEHHWBATH MOCIEICTBUS OBITOBOM M MPOU3BOICTBEHHON
JESTeNbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (M3MUYECKUMHU TMPOIECCAMH, C
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MO3ULUN FKOJIOTMYECKON O€30MaCHOCTH, NMPEACTABICHUN O palMOHAIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHMM JOCTHKCHUUI
HAayKd M TEXHOJIOTUM Ui JajJbHEMIIEro pa3BUTUS YEIOBEYECKOIO
o01ecTBa;

OPUMEHSATh pa3iudHble CIOCOObl paboThl ¢ MHpOpMaLUEH (PU3NUECKOTO
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPHU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSIBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHON MHGOPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMAaILMK, TOJYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

IPOSIBIATH OpraHU3alOHHBIE 17} ITO3HABATEIbHbIE YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUM B MTPOLIECCE BHITIOJIHEHUS
IIPOEKTHBIX U Y4EOHO-UCCIEeI0BATENLCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAJBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, pAlMOHAIBHO PACIIPEACNATh AEATEIbHOCTD
B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBATHO OLIEHMBATH BKJAJ KaXXJIOI0 W3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON TPOOIIEMB;

HPOSIBJIATH MOTUBALMIO K Oynymield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThl padoTsbI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I IIO3HAHUS ITPUPO/IbI
. bubmuorexa [JOK
1.1 H
AYSHHE METOZA TIOSHATME HpHPOAH 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
22 Aunaica 10 https://m.edso0.ru/f16b68d7
N bu6mmoreka [JOK
23 Cratiica TBEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1 htts://m.edso0.ru/fL6b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnunoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6h68d7
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bubmuoreka [JOK

3.2 Tepmoaunamuka. TennoBble MaTuHbI 20 htts://m.edsoo.ru/fL6b68A7
33 Arperartsble cocTosiHUS BemiecTBa. da3oBbie 14 bubnuorexa [JOK
' MIePEXO0/IBI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
41 IICKTPHHCCKOE 1071C 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOSIHHBIN AMEKTpUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 TOKH B pasmIHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUECKHAN MPAKTUKYM
. bu6mmoreka [IOK
>1 Dusiieckuit IPAKTHIyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 16
bu6mmoreka [JOK
Pesepetioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KVIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso0o.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKkrue KoacOaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 6) 0 15
JICKTPOMATHHUTHDIC KOJICOaHHA https://m.edso00.ru/39859ef1
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edso00.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 DUSHHECKHI MpaKTHIYM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOE Bpems 10 bbmmorexa [JOK

https://m.edso0.ru/39859¢f1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTHM, B IPAKTUYECKON I€ATEILHOCTH JIFOIECH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaigbHas TO4YKa, WHEpPIHMAIbHAs CHCTeMa OTCYETa, aOCOIOTHO
TBEPAOE TENO, UACAIBHBIN Ta3; MOAEIH CTPOEHUS Ta30B, XKUJKOCTEH U
TBEPABIX TEJN, TOYEUHBIA OJIEKTPUYECKUN 3apsiy — IIPU PEIIECHUU
(buznueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpouecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KHHETHUECKOW TEOPHH
CTPOCHHS  BEIIECTBA W  DJJCKTPOJUHAMHUKH:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOJHOE IMaJiIeHHe Tell,
JBM)KEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJACHCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TN, U3MEHEHHE
00béMa Ten TpW HarpeBaHUW (OXJIAXICHWH), TEIUIOBOE PaBHOBECHE,
UCIiapeHue, KOHJEHCAllUs, IUIABJIECHUE, KPUCTAJUIM3ALUsA, KUIICHHUE,
BIIQ)KHOCTb BO3/yXa, IOBBIIIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B
3aKpBITOM COCYyZE, CBSI3b MEXJAY IlapaMeTpaMu COCTOSHHs ras3a B
U30IIpoLIeccax; IEKTPU3ALMs Tel, B3aUMOJICHCTBUE 3aps10B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWXKCHHC, HCIIO0JIb3YA (1)I/I3I/I‘ICCKI/IC
BCJIIMYMHBI: KOOpAWHATa, IIYyTh, INEPEMCHICHUEC, CKOPOCTb, YCKOPCHHUCE,
Macca Te€ja, Cuja, UMIIYJIbC TE€JIa, KWHCTUYCCKAA SOHCPIrusd, IOTCHIWAaJIbHAA
OHCPI'uA, MCXaHUUCCKasa pa60Ta, MCXaHHNYCCKasA MOIITHOCTL; ITPHU OIIMCAHUHU
IIpaBUJIbHO TPAKTOBATb (bH3PI‘ICCKHfI CMBICJI UCIIOJIB3YECMbIX BCIMYHUH, UX
0003HAYEHHUA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh W3y4€HHbIE TEIMJIOBBIE CBOICTBA TEJI U TEIUIOBBIE SBICHMUS,
UCTIOJIb3Ys (PU3MYEeCcKHe BEIMUMHBIL: IaBJICHHE ra3a, TeMIepaTypa, CpeIHssa
KAHETUYECKass  DJHEprus  XAaOTHMYECKOTO  JBWKEHUS  MOJIEKYII,
CPEIHEKBAaJpAaTU4YHAsl CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3Heprus, paboTa raza, Ko3QQHUIHUEHT MOJIE3HOTO JeHCTBUS
TETJIOBOTO JIBUTATEJIS; TPH OMTUCAHUU MTPABUIBHO TPAKTOBATh (PU3MUECKHMA
CMBICJI UCTIOJIb3YeMbIX BEIMYUH, UX 0003HAYCHHS U €IUHMIIBI, HAXOIUTh
(opMyInbl, CBA3BIBAIOLIME AAHHYIO (DU3UYECKYIO0 BEIWYMHY C JIPYTUMHU
BEJIMYUHAM
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10.6

OnuceiBaTh  U3y4€HHBIE DJIEKTPUYECKHE CBOMCTBA  BEIECTBA U
AJIEKTPUYECKHE SABJICHHS (IIPOLIECCHI), UCHOIb3Ys (PU3MUECKHE BETUUNHBI:
JNIEKTPUYECKUHN 3apsf, IEKTPUYECKOE II0JI€, HAIPSKEHHOCTb II0JIA,
IIOTEHLMAJ, Pa3HOCTb IOTECHUHAJIOB;, IPH ONHMCAHWUM IPABUIIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEMBIX  BEIWYHH, UX
0003HaueHHS W CMHULIBI;, YKa3bIBaTh (YOPMYIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMU

10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HCIOJB3YS
¢u3nveckre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUpHOTO TsAroTeHus, |, Il u
Il 3axonbl HproTOHA, 3aKOH COXpaHEHHUs] MEXaHMYECKOW IHEPIHH, 3aKOH
COXPAaHEHHS WMIIYJbCa, MPHUHLIMI CYNEPHO3ULIUU CWJI, HPHUHIIHUII
paBHOMpaBUsl  MHEPUUAIbHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOEHHS BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpeIHEel KHHETHYECKON »SHEpruM TEeIUIOBOTO JBUKEHHS MOJIEKYN C
abCOIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpPaHEHHUS AIIEKTPUUECKOT0 3apsaa, 3akoH KyrnoHa; npu 3Tom paznuyarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE€ BBIPAKEHUE U
yCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBCHAT, OCHOBHBIC TPUHIUIIBI JIEHCTBHUSI MAIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarb YyCIOBUA HMX 0€30MacHOro
WCIIOJIb30BAHNS B IOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
MPOIIECCOB C KCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI; MPH
stoM (dopmynupoBaTh TmpobiemMy (3agady) W THUIOTE3y YYEOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pYyI0BaHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MECPCHUA (bI/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH  MCKIAY (bl/ISI/ILIeCKI/IMI/I BCIIMUYMHaAMHU C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHI/II71; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCHpOBaTB PE3YyJIbTAThI HOHy‘lGHHOﬁ 3aBUCHMMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJ1aTb BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€300aCHOTO TPYy/a IPU MPOBEICHUH UCCIIEA0BAHUM
B paMKax Yy4eOHOro »SKCIIEpUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON M
IPOEKTHOM JEATEILHOCTH C MCIIOJIb30BAaHUEM M3MEPUTENIBHBIX YCTPOMCTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pemarp pacuéTHbie 3amauu ¢ SIBHO 3aJaHHON (DU3MUECKONH MOJENbIo,
UCTIOJB3Ys (PU3HUeCKre 3aKOHBI M TPUHIIUITBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4u¥ BEIOUpATh (PU3HUECKYIO MOJEIb, BRIACTAThH (PU3MUECKHUE BETUUUHBI
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u (opMynbl, HEOOXOAUMBIE UId €€ pelIeHHs, MPOBOJUTH PACUETHI H
OILICHUBATh PEATbHOCTH MOJyYEHHOTO 3HAYEeHUS (PU3HMUECKOM BETMUNHBI

10.14

Pemrats KaueCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUMBYIO LIENOYKY PACCYXKICHUN C ONOPOM HA H3Y4ECHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE ABJICHUS

10.15

Wcnonb3oBarh mpu  pemieHMM — y4eOHBIX — 3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMH ISl TOWCKA, CTPYKTYPHPOBAHHMA,
UHTEpPIPETAllMMY U MPEACTaBICHUS Y4eOHOM M HAaydyHO-IOIYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW M3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOJIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoiuTe mHpHUMEpHl BKIaJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B Pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBath TeopeTHUecKkrue 3HaHUS N0 (PU3KKE B MOBCEIHEBHOM KU3HU
g olecrieueHusi Oe30macHOCTU MpH oOpallleHuu ¢ npudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHHS 370POBbS U COOIOICHHS
HOPM 3KOJIOTMYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBIIOJHEHHEM pPa3IMYHBIX COLIMATIBHBIX pPOJeH,
IUIAHUPOBATEH PabOTy TPYIIIIBI, PAMOHATLHO PACIIPEICIsATh 00S3aHHOCTH
Y TUIAaHUPOBATH NESTEIHHOCTh B HECTAHIAPTHBIX CHTYAIUSX, aJICKBATHO
OIICHWBATh BKJIAJ KaXXIOTO U3 YYAaCTHUKOB TPYNIBI B pEIICHHE
paccMaTpuBaeMoin MPoOIEMBI

11 KIJACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHero o01ero 00pa3oBaHusd

JleMoHCTpHpOBaTh HA pUMEPaxX poJib U MecTO GU3UKH B (POPMHUPOBAHHUH
COBPEMEHHOM HayYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKHU
U TEXHOJIOTHH, B MPAKTHUYECKON NESATENbHOCTH IOJCH, IEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MHpa

11.2

Y4YuUTHIBATH I'paHuLbl MMPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'I@I‘/'IZ
TOYEYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, sAC€pHad MOJCJIb aTOMa, HYKIIOHHaA
MOJCJIb aTOMHOTO Apa IMPpU pCIICHUN (I)I/I3I/I‘IGCKI/IX 3aaa4

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MPoLEcChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOM (PU3UKU: dIEKTpUUECKas
MPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JECHCTBUSA
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJIEKTPOMArHUTHAs WHIYKIHUSA,
JIECTBUE MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM U ABUKYILIUKCS 3aps/l,
3IEKTPOMarHUTHbHIE Kosie0aHus u BOJIHBI, NpSIMOJIMHEMHOE
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pacnpocTpaHeHHe CBETa, OTPaKEHHE, NpeOMIICHHE, WHTepdepeHIus,
ndpakys 1 NOJSPU3aLUs CBETA, JUCTIEPCUs CBETa, (POTOIIEKTPUUESCKHIMA
addekt (pororddexT), cBETOBOE NaBIeHNE, BOSHUKHOBEHHE TMHEHYATOTO
CIIEKTpa  aToMa  BOJOPOJA, €CTECTBEHHas W  MCKYCCTBEHHAs
PaaAnOaKTUBHOCTDH

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (E)J'IGKTpI/ILIeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJAUMOCTb pa3IMUHBIX Cpel) U
JJIEKTPOMArHUTHBIE ~SIBICHHS (IIPOIECCHI), HCIONB3YS (hU3HYECcKHe
BEJIMYMHBL:  JJIEKTPUYECKUI  3apsl, CWIa TOKa, JJIEKTPHUYECKOE
HAIpsOKCHUEC, JJICKTPUYCCKOC COIMPOTHBJICHUC, PAa3HOCTH IMMOTCHIMUAJIOB,
OJIC, pabora TOKa, MHIYKIUS MArHUTHOTO TOJsI, cujia Amrepa, cuia
HopeHua, HWHAYKTUBHOCTb KAaTYIOKHW, OHCPIrusa OJICKTPHYCCKOIO U
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuNl B KoJiehaTeabHOM
KOHType, 3apsg W CWiIa TOKa B TIpOLEcce TapMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJIeOaHUH, (QOKYCHOE pacCTOSTHME M ONTHYecKas
CuJia JIMH3BI; ITPU ONIMCAHHUU IIPAaBHUJIbBHO TPAKTOBATH q)HSquCKHﬁ CMBICJI
HCIIOJIB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CAVMHUIBI, YKa3bIBaTb
(hopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3MUYECKYI0 BEIMUYMHY C APYrUMU
BCIIMUYMHaAMU

115

OnuceiBaTh M3y4eHHbIE KBAHTOBBIEC SIBICHUS M MPOLECCHI, HCIOJB3YS
(¢u3nyueckue BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJHBI M YacTOTa CBETa, DBHEPrus U UMIYJIbC (OTOHA, MEPUOA
MOJIypacnajaa, SHEprusl CBSA3U aTOMHBIX SiZiep; IPU OMUCAHUH MPABUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIOJB3YyEeMbIX  BEJIWYUH, UX
0003HaYeHHs] ¥ €IMHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(u3MUecKyr0 BEJIMYHMHY C APYTUMHU BEITUYMHAMH, BBIUUCISATH 3HAUCHUE
(bu3nuecKo BEIUYUHBI

11.6

Ananu3upoBath (U3MYECKUE TPOIECCHl U SABJICHUS, HCIOIb3Ys
¢usznueckue  3aKOHBI M NPUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIEZIOBATEIBHOIO U MapauIeIbHOTO COSAUHEHHUS! MTPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkOH JIEKTPOMAarHUTHOM HWHAYKLUWH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHUE DWHIITeHHA g hoTodddekra,
3aKOH COXpPAHEHHUS »JHEPruM, 3aKOH COXPAaHEHHUs WMITYJIbCa, 3aKOH
COXpAaHEHHUS DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHHUsS MacCOBOTO
yucia, MOCTynarsl bopa, 3aKoH paguOaKTUBHOTO pacmana; MIpH 3TOM
pa3nuyuaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKOoe
BBIPKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpPa HWHAYKIOHWW MArdvuTHOTO  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CTpouTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IIIOCKHM 3€pPKaIoM,
TOHKOMW JTUH30U
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11.9

Brimomaare OKCHICPUMCHTHI MO HUCCIICAOBAHUIO (1)H3PI‘-I€CKI/IX SIBJIECHUU U
IIPOLIECCOB C HCIOJIB30BAHUEM IPAMBIX U KOCBEHHBIX U3MEPEHUH; IIPU
aToM (opmynupoBaTh TpobieMy (3amady) W TUIOTE3Y Yy4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 NPEIIOKEHHOTO 000py/I0BaHuUS,
IPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcymecTBIATh IPsSMbIE U KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BEIUYNH;
IPY 3TOM BBIOMpATh ONTUMAJIBHBINA COCO0 M3MEPEHUS M HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOJIB30BAHUEM
MIPSIMBIX U3MEPEHMI; TPH STOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3ynbTaThl TMOJMYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE
Tabnuil ¥ rpadMKOB, JIEIaTh BBIBOJBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CoOmronath paBuia 0€30MaCHOTO TPYAa MPH MPOBEACHUH MUCCIIETIOBAHUM
B paMKaxXx y4ueOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIENIOBATEILCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPHUTECIbHBIX YCTpOﬁCTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuétHpie 3agaud C SIBHO 3aJlaHHON (PU3MYECKOW MOJIEIBIO,
WCTIONB3Ys (Pr3NUYECcKre 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBHUS
3a/1auu BEIOUpATh GU3MUECKYIO MOJICITb, BBIICIATD PU3NUECKHUE BETUIUHBI
u GopMynbl, HEOOXOIUMBIE Uil €€ pEelIeHUs, MPOBOAWTH PACUETHl U
OIIEHUBATH PEATHHOCTh MOJTYYECHHOTO 3HAUYCHUS (PU3UUECKOU BETUUNHBI

11.14

Pemats KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOUYKY PACCYXACHUU C OMOpOH Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U PU3NYECKHE SIBICHUS

11.15

Hcnonb3oBath mpu  pemieHUH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTUU [ TIOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEpIpPETallud U TMPEACTaBICHHUS Y4eOHON M HAay4yHO-TOMYJISIPHOM
uH(bOpMaIlMKY, TOJYYEHHON W3 PAa3NIUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTYy4aeMyI0 HH(OPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI JIEeUCTBUS MallluH, HpI/I60p0B U TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jindatb YCIOBHA HX 0€30I1aCHOTO HCIIOJL30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpHUMEpHl BKJIAJa POCCHUICKUX U 3apyOekKHBIX YIEHBIX-
(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETrO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TEOPETHYECKUE 3HAHUSA 10 (PU3HMKE B IOBCEAHEBHOM KU3HU
s obecrieyeHust 0e30MacHOCTH MMpH  oOpalleHHMH ¢ IMpubopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JJISI COXPAHEHUS 370POBbs U COOMIOICHUS
HOPM DKOJIOTHYECKOTO IOBEJAEHMS B OKPYXAIOUIEH cpere

11.19

PaGortath B Tpynme ¢ BBINOJHEHUEM pA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYIIIbI, PAMOHATIBHO PaclpeeNisiTh 00s3aHHOCTH
U TJIAaHUPOBATH JIESTEIBLHOCTh B HECTaHJAPTHBIX CUTYALUAX, AJEKBATHO
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OLCHUBATL BKJIAJ KaXAOro #H3 YYAaCTHHUKOB TI'PYIIIbL
paccMmaTtpuBaeMoi pooOIeMbl

B peElIeHHE
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

pasaejia

Kona nposepsiemoro

3JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOIbI HAYHYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mpupone. Haydnble MeTonpl
MTO3HAHMS OKpPYXKAIOIIEro MHpa. Pounb
JKCIIEPUMEHTA W TEOPUH B IIPOILECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3UYeCKux  SIBJICHUH |
npoueccoB. Hayunble runores3sl. ®uznueckue
3aKOHBl M TEOpPHU. ['paHUIIBI TPUMEHHMOCTH
¢uznyeckux 3aKkoHOB. IIpUHIMI COOTBETCTBUS.
Porp uw wmecro ¢usuku B (opMupoBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITeTbHOCTH JII0IeH

MEXAHHUKA

2.1

KNMHEMATHKA

211

Mexagnueckoe  nBmwkeHne. OTHOCUTEILHOCTH
MexaHnyeckoro nBrkeHnsa. Cucrema oTcuéra.
Tpaekropus

2.1.2

[lepememnienue, ckopocTh (CpedHsisi CKOpOCTb,
MT'HOBEHHast CKOPOCTb) u yCKOpeHHue
MaTepuaIbHOW TOYKM, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHui u
CIIOEHHE CKOpocTeit

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEITHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TEPEeMEIIEHUS MaTepUaIbHOM TOYKHU OT
BpEMEHU

214

CBo0OoHOE MasieHne. Y CKOpeHne cBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBUKEHUE MATEpUAIBHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOPOCTbh, TUHENHASI CKOPOCTh. Ilepruon u
yacToTa. LeHTpOoCTpEMUTENBHOE YCKOPEHUE
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2.1.6

TexHu4ecKkue yCTpoWCTBa: CIUIOMETDP, IBHKCHHE
CHapsZI0B, LICTIHBIE U PEMEHHBIE IIEpeJaun

2.1.7

[IpakTuueckue padoThl. V3MepeHHe MTHOBEHHOU
ckopoctu. HcciienoBanue COOTHOLIEHUS MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKA BPEMEHHU
MPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHUS
mapuKa B BA3KOM )KUIAKOCTU. M3yueHue NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Ipuanun otHocutensHOCcTH ['anmmes. IlepBeiit
3akoH HproToHa. IHepuuaibHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpuHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akon HeroToHa 111 MaTepranbHON TOYKH
B uHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepuaibHbBIX TOUEK

224

3akoH BceMUpHOro TAroTteHus. Cuina TSKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia CONpOTUBICHUS TPU JIBMKCHUH Tella
B KHUJIKOCTHU WU Ta3e

2.2.7

[TocTynarensHOo€ M BpalIaTebHOE JBIKCHHE
a0COJIIOTHO TBEPJIOTO TelIa

2.2.8

MoOMEHT cuabl OTHOCUTENBHO OCH BpAILICHMSL.
[Ineuyo cunbl. YcinoBus paBHOBECHS TBEPIOTO TeEJIa
B CO

2.2.9

Texuuueckue YCTpOﬁCTBaZ IO AIINITHHUKH,
ABNIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. W3yueHue JBMOKEHUS
Opycka 10 HAaKIOHHOM IJIOCKOCTU HOJ JieiicTBUEM
HECKOJIbKUX cuil. VccnenoBanue 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HHUKAIOMIMUX B JedopMupyemoit
HOPY)KUHE U PE3MHOBOM 00paslie, OT BEIMYUHBI UX
nedopmanuu. MecnenoBanue yciaoBUid paBHOBECHS

TBépI[Ol"O T€J1a, UMCIOIIECTO OCh BpalllCHUA

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

55




NMmnynsc  mMaTepuaJbHOM  TOYKH,  CHCTEMBI

231 MaTepuaiabHbIX TO4YeK. Mmmynbc cuibl U
U3MEHEHHE UMITYJIbCa Tela
3.9 3akoH coxpaHeHus uMmnyiasca B ICO. PeaktuBHOE
e JIBUKEHUE
2.3.3 Pabora cunbl
2.3.4 MOIIHOCTb CUJIBI
235 Kunernueckass sHeprus MaTepUAJIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorennnaneHas 3ueprus. [loTeHmanpHas SHEPTUst
236 yIpyro ne(popMUPOBAHHOMN MPYKUHBI.
o IMoTeHmansHast SHEPTHUs Tena BOM3H
MOBEPXHOCTU 3eMITH
[ToTeHnmanpHbIe M HENOTEHIMATBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM
o MEXaHMYEeCKOW DHEPrHuH CHCTEMBI Tel. 3aKOH
COXpaHEHHS MEXaHUIECKOM SHEPTUH
2.3.8 Yopyrue v Heynpyrue CTOJIKHOBEHHS
239 TexHuueckue yCTpPOMCTBA: JBMKEHUE PAKET,
o BOJOMET, KOIIED, IPYKMHHBIHA MHCTOJIET
[Ipaktnueckue  pabotel.  M3ydeHume  cBsizu
5310 CKOpOCTE€H  Tel INpU  HEYNpyrom  yjape.

HccnenoBanue cBsA3M pabOThl CHIIbI C U3MEHEHHUEM
MEXaHUYECKON SHEPruu Tela

3 MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
OcHoBHbIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYEeCKOW Teopuu. BpoyHOBCKoe IBMKEHUE.
3.1.1
Hudbdyzus. Xapakrtep JIBKCHHUS u
B3aMMO/ICHCTBUS YACTHI] BEILIECTBA
Mopenu cTpoeHHs ra3oB, KUIKOCTEH U TBEPABIX
3.1.2 TeJl U OOBICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
3.1 3TUX MOJEIIEN
313 Macca  monekyn.  KomumyectBo — BemiecTBa.
[TocTosinHas ABoraipo
314 TermoBoe paBHOBecue. Temmeparypa u €€
u3mepenue. lllkana temneparyp Lenbcus
Moaens uneansHoro rasa. OCHOBHOE ypaBHEHHE
3.15 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HJIEAIBHOTO

rasa
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3.1.6

AOcomroTHas TemmepaTypa Kak Mepa CpeaHen
KUHETUYECKOM HHEPrMM TEIUIOBOIO JABMIKEHUS
yactul rasa. [lIkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneitpona — MenneneeBa. 3akoH
Hanprona

3.18

I"azoBbIe 3ak0HBI. M30mponieccsl B MACAIBHOM rase
C ITOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: N30TEPMa,
n30X0pa, n300apa

3.1.9

TexHuueckue ycTpoucTBa: TepMOMETp, OapOMETp

3.1.10

[Ipaktnueckue pabotel. M3mepenwe  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCHUMOCTU MCXKAY MHIapaMeTpaMu COCTOSHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckass — cucreMa.  BHyTpeHHss
SHEPrusi TEPMOINHAMUYECKONW CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo TemnoTel u pabota. BHyTpenHss
SHEPIus OJIHOATOMHOIO HUJEaIbHOIO rasa

3.2.3

Bu el TEIJIOTIePeIauH: TETIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHe. TeroéMKOCTh Terna.
VnenpHasgd TemIOEMKOCTL  BelecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBhiii 3akOH TepMoauHaAMUKHU. [IpuMeHeHue
MEPBOro 3aKOHA TEPMOJMHAMUKH K U30TPOIIECCAM.
['padmueckast untepnperanus paboThI raza

3.2.5

TemmoBble  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPruu B
TeIJIOBbIX MamuHax. KoaddumueHnT mnosie3Horo
nevicteust (manee — KIIJ[) TemmoBoit MarmimHBL
ukn Kapno u ero KITJ]

3.2.6

Bropoii 3akon TepmonmHamuku. HeoOpaTtumoctsb
IPOLECCOB B Mpupoje. TenaoBbie JBUTATEINH.
DKonoru4eckue npoOiaeMbl TEIIOIHEPTe€TUKH

3.2.7

Texunueckue YCTpOMCTBA: JIBUTATEIh
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktnyeckue paboThl. M3mepeHue yaenbHOMN
TEMJI0EMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI
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3.3.1

[TapooOpazoBanue u KoHneHcauus. VcnapeHnue u
KUTICHHE. YJelbHas TEeIUIoTa MapooOpa3OBaHMSL.
3aBUCHMOCTh TEMIIEPATyPhl KUIICHUS OT TaBICHHS

3.3.2

AOcomroTHasT ¥ OTHOCUTEIbHAd  BJIAXKHOCTH
BO3ayxa. HacelmeHHbI nap

3.3.3

Teépnoe Temo. Kpucrammueckue u amopdHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIOB. XKukue
Kkpuctauibl. COBpeMEHHbBIE MaTEPHAITBI

3.34

[lnaBnenue u kpuctaynus3auus. Y IejibHas TEIIOTa
iasnenus. Cyoaumanus

3.35

VYpaBHeHUE TEIIOBOTO OaaHca

3.3.6

Texanueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MTOTyYEHU S
COBPEMEHHBIX MaTe€puajgoB, B TOM  YHUCIE
HaHOMaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. l3MepeHHe BIAKHOCTU
BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

DnekTpu3anusa Tel. OJIeKTpudeckuil 3apsa. J[Ba
BU/JIA DJICKTPUUECKUX 3apsiIOB

41.2

[TpoBOJHUMKY, TUAIEKTPUKU U TOTYITPOBOIHUKN

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

414

B3aumopeiictue 3apsanoB. 3akon Kynona

4.1.5

DIIEKTPUYECKOE noJie. Hanpsok€anocts
aneKkTpudeckoro mois. [IpuHuMNI cyneprno3uium.
JInHuyM HanpsKEHHOCTH SJEKTPUUECKOTO OIS

4.1.6

Pabora cun 3JIEKTPOCTATUYECKOTO TOJIA.
Ilotennuan. Pa3HOCTEL ITIOTEHIINAIOB

4.1.7

HpOBO)IHI/IKI/I n  OUSJICKTPUKKM B IIOCTOAHHOM
QJICKTPHICCKOM ITI0JIC. I[I/ISJ'ICKTpI/I‘leCKaH
IMPOHUIACMOCTDb

4.1.8

OnekrpoéMkoctb. KoHnieHcaTop. DneKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrust 3apsHKEeHHOTO
KOHJIEHCaTopa

4.1.9

Texuuueckue YCTpOMCTBA: DJIEKTPOCKOII,
JJIEKTPOMETP,  OJIEKTPOCTaTHYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHIECHCATOD,
KCEpPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJEHCATOpa
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4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

42.1

YcnoBusa CYILLIECTBOBAHUS HOCTOSHHOTO
anekTpuueckoro Toka. Mcrounuku Ttoka. Cuuia
ToKa. IIoCTOAHHBINA TOK

4.2.2

Hanpspokenue. 3akon Oma asis ygacTka Lenu

4.2.3

DNeKTpUYecKoe  CONPOTHUBIIEHUE. Y IeNbHOE
CONPOTHBIIEHUE BEIIECTBA

4.2.4

HOCHGI{OB&TGHBHOC, nmapajjieJIibHOC, CMCIIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGora snexrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — OJC) wm
BHYTPEHHEE COINPOTHUBJICHHE WCTOYHHMKA TOKA.
3akon Oma  gng  mojaHOM  (3aMKHYTOM)
3JIEKTpUYECcKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DJIEKTPOHHAsI MPOBOJIUMOCTh TBEPJIBIX METAJUIOB.
3aBUCUMOCTh  CONPOTHUBIICHHS  METAJJIOB  OT
TeMreparypbl. CBEpXIpOBOINMOCTh

4.2.9

DJIeKTpUYecKuii TOK B Bakyyme. (CBolicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

[ToxynpoBomauku. CoOOCTBEHHass W TpUMECHas
MPOBOJUMOCTh TOJIYNPOBOJHUKOB. CBOMCTBa p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B AJIIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs TUCCOLUAUsS. DICKTPOIHU3

4.2.12

DJIEKTpUYECKUI TOK B razax. CaMmoCTOSTeIbHBIA 1
HECAMOCTOSITEIbHBIA pa3psa. PasznuyHble THIIBI
caMOoCTOSTeNbHOTO paszpsna. Mosnus. [Inaszma

4.2.13

TexHudeckue ycTpoiicTBa: aMIepMeETp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoOOPHI,
JEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
CONIPOTHUBIICHHUS, BAKYYMHBIU AHOJI, TEPMUCTOPHI U
(doTOpe3ncTOpsl,  MOJYIPOBOJAHUKOBBIA  JHOJ,
rajibBaHHKa

4.2.14

[Ipaktnyeckue pabGotbl. M3ydeHue cmemaHHOTO
COCJIMHEHUS PE3UCTOPOB.
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WN3mepenne OJIC wucroyHMKa TOKa M €ro
BHYTPEHHETO  compoTuBieHus.  Habmoxenue
AIIEKTPOJINA3A

11 KVIACC

Kon Koanposepsiemoro
IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
pasjena  JJIeMEHTa

4 OJIEKTPOAMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS UHAYKIA
431 ITocTosguurie MAarHUTBHI. BsaumonerictBue

IIOCTOSAHHBIX MAaroHuToOB

MaruauTHO€ noJie. BeKTop MarHuTHOM HHAYKIUH.
432 [IpyHnun cyneprno3unuu. JIMHMM MAarHUTHOMN

uHAyKuu.  KapTuHa ~ JIMHMM ~ MAarHUTHOM
WHIYKIUY TTOJIS IOCTOSTHHBIX MarHuTOB

MarauTHO€E 1oJie MPOBOJAHUKA ¢ TOKOM. KapTrHa
JUHUN TIOJISI TMHHOTO TIPSIMOTO MPOBOJIHHMKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKH C
TokoM. OmbiT  Opcrena.  B3aumoneiictBue
MIPOBOTHUKOB C TOKOM

4.3.4 Cuia AMmriepa, €€ MOIyJb M HAalIPaBJICHHUE

Cuna Jlopenua, e€ MOIylb U HalpaBJICHUE.

4.3.5 JIBI>KeHHE 3apsHKEHHOM YacCTHUIIBI B OJTHOPOIHOM
4.3 MarHuTHOM mosie. PaboTa cuitet Jlopenna

4.3.6 SIBneHre ANEKTPOMArHUTHON UHIYKITUH

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN

438 OJC wuHaykuuu. 3aKOH 3JIEKTPOMarHUTHOU
e unaykun Gapazes

Buxpeoe anekrpuueckoe nose. 3C uHayKuu
4.3.9 B MPOBOJIHUKE, JIBIXKYIIEMCS MOCTYHAaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

4.3.10 [IpaBusio Jlenna

4311 WnpyktuBHOCTD. SIBNeHne camounaykuuu. 3C
CaMOUHIYKIIHH

4.3.12 OHeprust MarHUTHOTO NOJIS KaTyLIKH ¢ TOKOM

4.3.13 DNEeKTPOMAarHUTHOE TOJIE

4314 Texuuueckue yCTpoiCTBa: MOCTOSIHHBIE

MAar"uThbl, 3JICKTPOMAIHUTBI, J3JICKTPOABUIATCIIb,
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YCKOPUTEIH AJIEMEHTapHBIX YacTHII,
WHAYKIIMOHHAS TIeYb

[IpakTuueckrne paboTel. M3ydeHne MarHUTHOTO
T0JIs1 KaTylIKH ¢ TOKOM. MccienoBanue neicTBus

4.3.15 MOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  sIBIGHUS  AJIEKTPOMArHUTHOM
WUHIYKIIAN
5 KOJEBAHUMS U BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHI S
KonebarenpHas CHCTEMa. CBoOOTHEIE
5.1.1 KoJieOaHwusl. l"'apmonuueckue KoJieOaHusl.
[Tepuon, yactoTa, ammutyna u ¢asza koaedaHuit
512 [IpyxuHHBIN MasiITHUK. Maremarnyeckuii
o MasTHHUK
YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
5.1.3 Kunematnueckoen gUHAMHUYECKOE ONMCAHUE
K0JIC0ATEILHOTO ABYKEHUS
[IpeBpamenue SHEPTHM TIPU TAPMOHHUECKUX
514 kosneOaHusx. CBsA3b aMIUIUTYIbl KOJIEOaHMI
h YICXOIHOM BEIMYUHEI C aMIUIATYIAMU KOJIeO0aHui
€€ CKOPOCTH M YCKOPEHUS
KonebarenpHbIi KOHTYP. CBoOogubie
AJICKTPOMArHUTHBIC KOJICOAHUS B HJICATHHOM
51 5.1.5 KOJIeOATeIbHOM KOHTYpe. AHAIOTHUA MEXIy
' MeXaHUYECKHUMU H ANIEKTPOMarHUTHBIMHU
konebanusmu. ®@opmyna TomcoHa
516 3aKOH COXpaHEGHHsS DJHEPTHMH B HJICATBHOM
o K0J1e0aTeIbHOM KOHTYpE
BelHy)X/ICHHBIE ~ MEXaHW4YeCKHe  KOJeOaHwMs.
5.1.7 Pe3onanc. PezonancHas kpuBasi. BeiHyxieHHbIe
AJICKTPOMArHUTHBIC KOJICOaHUSI.
518 ITepemenHblii TOK. CunycouaanbHbIN
- IIEPEMEHHBIN TOK.
MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
5.1.9 JNEUCTBYIOLIEE  3HAYEHHE CWJIbl TOKa |
HaANPSDKEHUS
Tpanchopmarop. IIpomsBonacTBo, mepemada u
5.1.10 noTpedieHue ANEKTPUYECKOM SHEPTUM.
o OKOJIOTUYECKUE PUCKH TpPU  MHPOU3BOJCTBE
AIEKTPUUECKOI SHEPTrUM. Kynbrypa
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HUCIOJIL30BaHUS 3JIEKTPOSHEPTUU B
OBCEIHEBHOU KU3HU

5111 Texuuueckue yCTpOiicTBa: ceiicmorpad,
o 3JIEKTPUYECKHUI 3BOHOK, JIMHUHU DJICKTpOTIEpe1ad
I[TpakTuueckue paboThI. Uccnenosanue

3aBHCHMOCTH TIEPHOJIAa MaNbIX KOJieOaHuit rpysa

5112 Ha HUTH OT JUIMHBlL HUTA W MAacChl TIpy3a.

HccnenoBanue INEepeMEHHOTO TOKAa B LENH W3
IIOCJIEIOBATEIIBHO COCAUHEHHBIX KOHACHCATOPA,
KaTyIIKU U PE3UCTOPA

5.2

MEXAHUWYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHn4yeckue BOJTHBI, YCIIOBUS
pacrpocTpaHeHus.. [epuon. CkopocTb
pactpoCTpaHeHUs U JUTHHA BOJHEL [lonepeynbie
U TIPOJIOJTHHBIC BOJTHBI

5.2.2

##Par###  Untepdepenumss u  audpaxius
MEXaHUYEeCKUX BOJH

5.2.3

3Byk. Ckopocth 3Byka. ['pOMKOCTB 3ByKa.
BricoTa Tona. TemOp 3Byka

5.2.4

DJIEKTPOMArHuTHHIE BOJIHBI. Y CIIOBUS U3TyYEHUS
3EKTPOMArHUTHBIX BOJTH. Bzaumnas
opueHTanusi BektopoB E, B wmw v B
3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoJiCcTBa AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
nperoMiieHue, — moJiApu3anusi,  Audpakius,
untepdepennus. CKOpPOCTh TEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »MeKTpOMArHUTHHIX BOJIH. [IpuMeHnenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaauoOCBA3U n TCICBUACHUA.
Paguonoxkamus. QHGKTpOMaFHI/ITHOE‘, 3arpsA3HCHUC

OKpY>KaroIen cpeisl

5.2.8

Texuuueckue yCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YIbTPAa3BYKOBasl MArHOCTUKA B
TEXHUKE W MEIUIMHE, pajaap, paguonpUEMHHUK,
TeJNeBU30p, aHTeHHa, TenedoH, CBY-neub

5.3

#HH#HPar###OIITUKA

5.3.1

[IpsimonMHEiHOE pacnpoCTpaHEHHWE CBeTa B
oIHOpoHOH cpene. JIyd cBeta

5.3.2

OtpaxeHue cBera. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue n300pakeHU B IIIOCKOM 3epKaje
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5.3.3

IIpenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN NOKa3aTesb IPEIOMIICHUS

5.34

[lonnoe BHyTpeHHee oTpaxkenue. IIpenenbHbII
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUs

5.35

Hucniepcust cera. CHoXHBI cocTaB 0eynoro
ceera. L[Ber

5.3.6

CoOwupartonue U pacceuBaroniue JuH3bl. TOHKas
nuH3a. POKYCHOE pacCTOSTHUE U ONTUYECKas CUJla
TOHKOM JnuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparomMX W  pacceMBalOIIMX  JIMH3aX.
@opMyia TOHKOH JIMH3BL. Y BEJIUYECHUE, JaBAEMOE
JIMH30U

5.3.7

[Ipenensl  TPUMEHMMOCTHM  T€OMETPUYECKOMN
ONTUKH

5.3.8

WNurepdepennus CBETa. KorepenTHsie
UCTOYHUKU. Y CIOBUS HAONIOIEHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTE€PGEPEHLIUOHHON KapTHHE
OT IBYX CHH(a3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cBeta. JudpakinmonHas perméeTka.
VYcnoBue HaOMIOAEHUSA TJaBHBIX MaKCUMYMOB
IpU MaJeHUUd MOHOXPOMATUYECKOTo CBeTa Ha
TU(HPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonapuzanus cBera

5.3.11

TexHuueckue  yCTpOWMCTBA:  OYKH,  JIyMa,
doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MUKPOCKOII, TEJECKON, BOJIOKOHHAs OINTHKA,
TudpaKkIMOHHAs peléTKa, TOISIPOUa

5.3.12

[Ipaktrueckue pabotsl. M3mMepeHue mokaszaTesst
MPEIOMIICHUS. HUccnenosanmne CBOMCTB
N300paKCHUI B JIMH3aX. HaOronenue
JUCTIEPCUU CBETa

RJIEMEHTHI CTIIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panunbt MIPUMEHUMOCTHU KJ1aCCUYECKOM
MEXaHUKH. [locTynatsl TeOpUu
OTHOCUTEJIBHOCTH:  WHBApPUAHTHOCTb  MOJYJIS
CKOpOCTH  CB€Ta B  BaKyyme, IPUHIMI
OTHOCHTEIBHOCTH DHWHINTEHA

6.2

OTHOCHTEILHOCTD OJJHOBPCMCHHOCTHU.
33.MGIU'I6HI/I€ BPEMCHHU U COKpAIICHUC TJIMHBI

6.3

SHCpFI/ISI 1 UMITYJIbC CBO60,[[HOﬁ JaCTUIIbI
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6.4

CBs3p  Maccel C DOJHEprued U UMIYIbCOM
cBOOOTHOM YaCTHIIBI. DHEPTHUsl MOKOSI CBOOOHOM
qaCTULIbI

KBAHTOBAS ®U31KA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. Dopmyna I[lnaHka CBS3UM DHEPrUU
¢oToHAa € ero 4YacToTOW. DHEPrust U HUMITYIIbC
doToHa

7.1.2

OtkpeiTie U wuccaenoBanue  Qorodaddekra.
Omneitet A.I'. CroneroBa. 3akoHbl poTtorddexra

7.1.3

VYpaBHenune OiHmTEelWHAa 11 poTodrddexra.
«Kpacnas rpanuna» pororddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYIeCcKoe JefCTBHE CBETA

7.1.6

Texanueckue yCTpO¥CTBa: (hoTodIIeMEHT,
dboTomaTyuK, coTHEUHast OaTapesi, CBETO U0/

7.2

CTPOEHUE ATOMA

7.2.1

Mogenb atoma Tomcona. OnbiTer Pesepdopnaa
10 UCCJIEIOBAaHUIO CTPOEHUS aToMa.
[Inanerapnas MoJieIb aToMa

1.2.2

[Toctynatel bopa. M3nydyeHwe W MOTJOLICHUE
($OTOHOB NpHU Mepexoje aToMa ¢ OJJHOTO YPOBHS
SHepruu Ha Apyro. Buasl cmektpoB. Cnektp
yYpOBHEH 3HEPrUH aToMa BOJOPOJIa

7.2.3

BousiHoBbie cBoiicTBa yacTull. Bonuel e bpoiis.
KopnyckynspHO-BOJTHOBOM JTyajiu3M.
Judpakims 371eKTpOHOB Ha KpUCTaJlIax

7.2.4

CroHTaHHOE€ ¥ BBIHY)KJICHHOE  HU3Iy4YCHHE.
YcTpoiicTBO U TpUHIMIT pabOTHI J1a3epa

7.2.5

TexHuyeckue  YCTpPOWCTBA:  CHEKTPAJIbHBIM
aHanmu3  (CIEKTPOCKOIl), Jla3ep, KBAHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOZ[eHI/I$I n perucTpanu
QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbiTHE PaIMOaKTUBHOCTH. OnbIThI
Peseppopna mo  ompeneneHuro  cocraBa
panuoakTuBHOro M3nydenus. CoiicTBa anbda-,
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Oera-, ramma-u3J1y4yeHusl. Bnusnue
pPaZlMOaKTUBHOCTH Ha KUBBIE OPraHU3MbI

7.3.3

OtkpbiTHEe TpOTOHa M HeWTpoHa. HykinonHas
Mozaens snapa leiizenOepra — MBaneHko. 3apsin
anpa. MaccoBoe uucio sapa. M3oTomsl

7.3.4

Anbda-pacniag. DIEKTPOHHBIA W TO3UTPOHHBIN
OeTa-pacrma. lNamma-uznydenue. 3aKoH
paZMoOaKTHBHOTO pacraja

7.3.5

OHeprus CBsA3U HYKJIOHOB B sijipe. SIIepHbIe CHIIBI.
JledexT maccol sapa

7.3.6

SnepHble peakuuu. [lenenue U CUHTE3 sSAep

7.3.7

Snepubii  peaktop. TepMosinepHsI CHHTES.
[IpoGemsl 1 mepCHEKTUBHI AACPHON SHEPTETHKY.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPTeTUKU

7.3.8

DneMeHTapHble yacTulbl. OTKPBITHE MO3UTPOHA.
@yH/IaMEHTAIIbHBIE B3aUMOICHCTBUS

7.3.9

TexHnueckue yCTpOWCTBa: JO3MMETp, Kamepa
Bunbcona, sepHbIil peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccrenoBaHue TPEeKOB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro HeOa. Co3Be3nusi, ApKue 3BE3IbI,
IJTAHETHI, UX BUAUMOE JIBYDKEHUE

8.2

Cousineunas cuctema. [1aHeTsl 3eMHOUM TPYMIIBI.
[11aHeThI-TUraHThl U UX CIYyTHUKH, KapJIUKOBBIC
maneTsl. Masbie Tena CoHEYHON CUCTEMBI

8.3

Comnne, dotochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

Hctounuk sueprun CoJiHIla U 3BE31T

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPHUCTUKH: Macca,
CBETHMOCTb, pamuyc, TeMIeparypa, 1504
B3aUMOCBs3b. J{uarpamMma «CrneKTpaJibHBIN Kiiacc
— CBETHMOCTD). 3BE3 bl TJIaBHOH
MMOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTbB) IS 3BE3/1 TJIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

HH#HPar###BuyTpenHee CTpOoeHue 3BE3.
CoBpemMeHHbIE HpeCcTaBICHUs 0
OPOMCXOXKAEHUU U 3Boironuu ConHIA U 3BE3.
Oransl )KU3HU 3BE3]
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Mneunsiii [1yts — Hama ["anaktuka. CnupanbHas
CcTpykTypa I'amaktuku, pacmpeneieHue 3BE3,

8.7 rasza u neutd. [lonoxenue u neuxxenue CoJiHIIA B
lNanakruxe. [Lnockas U chepuueckas
MOJICUCTEMBI [ almakTuku
8.8 Tunbl ranakTuk. PaguoranakTMKd W KBa3apbl.
' UeEpHble IbIpHI B SApPaX raJakTUK
Bcenennas. Pacmmpenne Bceenennoii. 3akoH
Xab0na. Pasberanue ramaktuk. Bospact u
8.9 pamuyc Bcenennoii, Teopust Bonpmoro B3phiBa.
Mopens «ropsiueit BceenmeHnHoi». PenukroBoe
U3ITyYeHHE
Macmtabnas CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménnsle — mpoOGiieMsl
aCTPOHOMHH
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MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

CpopMHpPOBAaHHOCT, YMEHHMM paclio3HaBaTh (PU3UYECKUE SBJICHHS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenune ocHoBomosiararomuMu  GU3MUECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHMM TPUMEHSATHh 3aKOHBI KJIACCHUECKOU
MEXaHWUKH,  MOJIGKYJISIpHOW  (QU3WKM W TEPMOJIUHAMUKH,
ANIEKTPOIMHAMUKHN, KBAHTOBOW (DM3HMKHU JJIsl aHAJM3a U OOBSICHEHUS
SBJICHM MUKPOMHpPA, MAaKpOMHUpa U METaMupa, pa3audarh yCIOBH
(TpaHuiipl, 06J1aCTH) MPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (UINYECKUE
MPOLIECChl,  HUCHOJB3YSl OCHOBHBIE  TIOJIOKEHHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUN )

ChopmupoBaHHOCTh yYMEHMsI pelIaTh pacyETHBIE 3a7auyd C SBHO
3aJlaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON MOJEINbI0: HA OCHOBAaHUU
aHaJv3a YCIIOBUSA BbIOMpaTh (U3UYECKUE MOJENH, OTBEYAIOLIUE
TpeOOoBaHUAM 3a/auu, MPUMEHSITD bopmyIbL, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTYJNaThl  (U3UUECKUX TEOpUH  MpHU
UCIIOJIb30BAaHUU  MaTeMaTHYeCKMX METOJOB  peIlleHus  3ajad,
OPOBOAUTH pacy€Thl Ha OCHOBAaHUM UMEIOMIMXCS  JIAHHBIX,
aHAJIM3UPOBATH PE3YJbTATHl U KOPPEKTUPOBATH METOMbI PEIICHUS C

y‘IéTOM TOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 337a4M, TPeOyrOIMe PUMEHEHHs 3HaHUM U3
pa3HBIX Pa3JIeNIOB LIKOJBHOTO Kypca (U3HMKH, a TaKKe MHTETrpalnuu
3HAHMM U3 JpYruX MpeAMETOB E€CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAaNBaTh JIOTUYECKYIO LIETMIOYKY PACCYKJIEHUH C ONOpOH Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA
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Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IIO3HAHMA,
UCIOJBb3yeMbIMU B (DU3UKE: MPOBOJUTH NPSMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIIMYMH, BBIOMpAsi ONTUMAIBHBIA CHOCO0
U3MEPEHUS U MCIIOJIB3Ysl M3BECTHBIE METOIbI OI[CHKH MOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJNTH HCCIECIOBAHNE 3aBHCUMOCTEH (hru3ndecKux
BEIMYMH C HCIOJB30BAHUEM TMPSMBIX HM3MEpPEHHH, OOBICHATH
HOJTy9EeHHBIC PE3yIbTAThI, UCHOJB3YS (PU3NIECKUE TEOPHH, 3aKOHBI U
HIOHSTHS, U I€NaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€30MacHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHUIA B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEeIOBATEIbCKON  IESATEIBHOCTH C  HCIHOJIb30BAaHUEM
OUQPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOWCTB W J1aDOPaTOPHOTO

000pyn0oBaHUs

CpopMHpPOBAaHHOCT, YMEHUW  aHaIU3UpPOBATH U  OIEHUBATH
MOCEACTBUSL  OBITOBOM ¥ TPOW3BOJICTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBSA3aHHOW ¢ (PU3WYECKUMH TIpOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOM O€30TacHOCTH; MPEACTaBICHUNH O paIiOHAILHOM
MPUPOJIOTIONI30BAHUHU, a TakKe€ pa3yMHOM  HCIOJIb30BAHUH
JOCTMKEHU HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU criocobamMu  paboTel ¢  HWHpOpManUeH
(U3NYECKOTO COJCpIKAHUS C  KCIOJIB30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmMupoBaHHOCTh  YMEHHIl MPUMEHSITh OCHOBOIIOJAraloLIUue
ACTPOHOMMYECKHE TOHSTHS, TEOPUU M 3aKOHBI JUId aHaiau3a |
00BsicHEeHUS! (PU3UYECKUX MPOIIECCOB, MPOUCXOASIINX HA 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEKIaJIaKTHUYECKON cpene; IBUKCHHS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kon
paznena/
TEMBbI

Kon
3JIEMEHTA

[IpoBepsieMblii 37IEMEHT COJIEPHKAHUS

1

MEXAHUKA

1.1

KMHEMATHKA

1.1.1

Mexannueckoe IBUKEHHE.

Cucrema orcuera

OTHOCUTENBHOCTh MEXaHUYSCKOTO JABUKCHUS.

1.1.2

MarepuanbHas TOUKa.
Ee pagnyc-BekTop:

(1) =(x(t) y(1). (). g

TpaeKTopus,

NEPEMEIICHUC:

AF =T (t,)-

r-’
=(Ax, Ay, Az

yTh.

]

e

TPaeKTOPH3

O
F(tl):;_ﬁ:

) ,

CroxxeHue nepeMereHmil:

AT, = AF, + AT

o

1.1.3

CKOpOCTh MaTepHAIBHON TOYKH:

_Ar
At

Ci

At—0

AX
v =—
At

At—0

o

:(Ux1uy’Uz),

=X, ananormuno Uy = Yy, U, = Z;.

Cnosxenue ckopocreii: Uy = U, T U,

Brruncienue MEpEMCIICHUA U ITYTHU MaTepHaanoﬁ TOYKHU IIpU HpﬂMOJ’IHHGfIHOM

JABHXKCHHUHU BJOJIb OCH X TI0 I‘pa(l)I/IKy 3aBUCHUMOCTH Dx (t)
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1.1.4

_ AD N
VcKopeHHe MaTepHalbHON TOUKH: & = 7~ =y, = (ax a,,a, ) ,
At At—0
_ AUX _ (U )' a = ' _ !
* AL s x ) , aHanornuHo &, = (Uy )t ,a, = (UZ )t.

1.1.5

PaBHOMEpPHOE TPAMONIMHENHOE IBUKECHHUE:

X(t) = X, +0p,t

v, (t) =, =const

1.1.6  |PaBHOYCKOpEHHOE NPSIMOJIMHENHOE TBUKECHHE:
a t?
X(t) =Xy + Vgt + =
2
v, (t) =0, +ayt
a, = const
2 2
Uy, =0 = 2ax (Xz - Xl)
v, + U,
[Ipu nBMKEHWU B OJHOM HAINPABICHUHU MTyTh S= > -
1.1.7 CBoboaHoe maseHue. Y CKOpeHue cBoOOHOTO
nazeHus. JIBmwxeHue Tena, OPOIIEHHOTO IOJ
yriiom & k ropusonry:
X(t) =X +Up,t = X, +0, COS -t v e 5
2 2 o 0
g,t : t l%
Y(t)= Yo+t +—2—=y,+0,sin at-9
2 2
Vo @
0, (t) =y, =, COS QL
v, (t) =0y, +9,t =0, Sina—gt O X x
9,=0
g, =—g = const
1.1.8 KpuBonuneiinoe npmxkeHue. [[BuxkeHne MaTepuaabHOW TOUKH MO OKPYKHOCTH.

YrioBas u nuHeitHas ckopocTs Toukn: U = OR | TIpu paHoMepHOM BIKEHNH
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21

TOYKH 10 OKpYKHOCTH ® = T =2nv

2
v 2
L{eHTPOCTPEMHUTENBHOE  YCKOPEHHE TOYKH: @ :H:CO R. Tlonuoe

YCKOpPEHHE MaTepUAIbHON TOUKHU

1.1.9 | Tsepnoe Teno. IloctynarenbHOe U BpalaTesIbHOE IBUKEHUE TBEPOrO Tea
1.2 JUHAMUKA
1.2.1 Nuepunaneupie cucteMel orcuera. IlepBeii 3akoH Herorona. [lpuaiumn
OTHOCUTENBHOCTH ["anunes
1.2.2 m
Macca tena. [InoTHOCTh BemecTBa: P = V
1.2.3 F =F +F, +
Cuna. ITpuHIMI Cyneprnosuyu CUIL: Myapuoneiicrs — 11 5 T
1.2.4 Bropoit 3akon HeroTona: s MmarepuansHoi Touku B UCO
F =ma; Ap=FAt npu F = const
1.2.5 Tperunii 3akoH HproToHa 11 mMaTepuagibHBIX S
= __F F F
TOYCK: F]_z = _F21 12 21
1.2.6 3aKOH BCEMUPHOTO TATOTEHUSI: CHIIbl TPUTSKEHHUS MEXAY TOUYCUHBIMU MaCCaMH
mm
— 111
paBubl F = G ?
Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTh CHIIBI TSHKECTH OT BBICOTHI h
HaJ| IOBEPXHOCTHIO IIAaHETHI paguycoM Ro:
mg = GMm
- 2
(Ro+h)
1.2.7  |Cwuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHHe.

Cuna TpeHus CKOJIbKEHUS: F,=uN

Cuna TpeHus nokxos: F, <uN .

Kospduunent rpenns
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1.2.9 =

Hasnenne: P = S
1.3 CTATHUKA

1.3.1 MOMEHT CUJIbl OTHOCUTEBHO OCH BPAIlCHUSA:
|M| =FI , Tme 1 - 1edo  Cuibl F
OTHOCHUTEIILHO OCH, TIPOXOIAIIEH Yepe3 TOUKY —
O nepreHIUKYISIPHO PUCYHKY F

1.3.2 |Lentp wmacc Tena. LleHTp ™Macc CHCTEMBI MaTEepUATBHBIX TOYEK:
P mr +m,n, +... (ﬁ const)

M. mm, +.. - B oanopoanoM moje Tskect (9= LEHTD

Macc Tejia COBMAIAET C €ro IEHTPOM TSKECTH

1.3.3 M1+M2+...:0
Vcemosud paBHOBecud TBepaoro tena B UCO: | = =

P pa F+F+..=0

1.3.4 3akon Ilackans

1.3.5 JlaBieHue B KUAKOCTH, nokosmieiica B UCO: P = Py + pgh

1.3.6 3akoH Apxumena: FApx = =P recn ,
ecsn Teno U KAIKOCTh NMoKosATCes B ICO, 10 Fapx = pgVaerreen
VcoBue niaBaHus Tell

1.4 3AKOHBI COXPAHEHM B MEXAHUKE

1.4.1 Nmnynbsc maTepraibHOM TOUKU: p=mo

1.4.2 NMmynbc CUCTEMBI TEIT: P=p+P,+..

1.4.3 3aKOH U3MEHEHUS U COXPAaHEHUS UMITYJIbCa:
B UCO AP =A(P,+ P, +...) = P At + By AL+
8 ICO Aﬁ = A( pl + pz +) =0 , €CJIN EBHeHIH + IE2BHeuJH +..=0
PeakTuBHOE NBMIKEHHE

1.4.4 -

PaGora cunibl Ha MaoM NEpeMCIICHUN: F

A=|F||AT|-cos o = F, - Ax ‘(
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1.4.5

MoutHoCTEh CHIIBL:

ecu 3a Bpems Al pabora cunel nmzmensiercs o F
Ha AA, TO MOILITHOCTH CHJIBI .
D
AA
P=— =F-v-cosa
At At—0
2 2
1.4.6 . mo p
KuHeTuueckas sHeprus MaTtepuanbHoi touku: £, =——=—.
2 2m
3aK0H M3MEHEHUS] KHHETHYECKOW SHEPTrUU CUCTEMBI MAaTepUaIbHBIX TOYEK: B
nco AE_. =A +A, +..
1.4.7  |lloTeHumanbHas SHEPTUS:
JJIA ITIOTECHIITNAJIBHBIX CUJI A12 = ElHOTeHu - E2n0TeHu = _AEHOTeHu .
[TorennmanpHas PHEPTUS MAaTEPUATHHONW TOYKH B OJHOPOJHOM TIOJIE TSHKECTH:
En()TeHu = mgh
[TorenumansHas sHEpTUS YIPYTo 1e(OPMUPOBAHHOTO Tea:
2
£ kx
TMOTEHIl 2
1.4.8 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKOW SHEPTHU:

Evex = Eiun + EHOTeHu,

B ICO AEmex = ABcex HETOTEHIL. CUII »

B UCO AEmex =0 , €CIIN Asgcex nenoren. cnn = 0

1.5

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

1.5.1

lapmonmnueckue konebaHUS MaTepUANIbHON TOYKWA. AMIIUTYAa ©u  ¢aza
kosebanuii. KunemaTtnueckoe onucaHue:

x(t)=Asin(ot+¢,),
Ux (t) - X’[Ia

‘ 2 2
a, (t) = (UX )t =-0 X(t) =8, +®°X=0, rge x - cMermenye U3 MOTOKEHUS
PaBHOBECHS.
JlMHaAMHIYeCcKOe ONCaHue:

2
max = -kx, rme K =Mm* . 1o 3naunT, uro Fx = -kx.

73




DHepreTUYecKoe ONMcaHue (3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUN):

mo®  kx*  mu?,, ?
+ = = = const
2 2 2 2

CBsI3b aMILTUTY/IBI KOJICOAHUH CMETICHUS MaTePUATbHOW TOUKH C aMIUTUTYAaMU
KOJIEOAHUH €€ CKOPOCTU M YCKOPEHHUS:

_ _ 32
Upax = WA 8 =®°A

1.5.2 2n 1
[Tepwo m yacToTa KoJIeOaHMIA: T= ; = ; .
[lepuon wmambix CcBOOOAHBIX KOJIEOAHWM MaTeMaTHYECKOTO MAasTHUKA:
I
T=2n |— .
g
. m
Tepro cBOGOTHBIX KONEGAHMIT IPYKUHHOTO MAsTHHKA: | = 2T ?
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
1.54 [Tontepeunsle n mpomonbHbIE BOJHBL. CKOPOCTH pacHpOCTpaHEHUs M JUIMHA
v
BosHb:: A =0T =—
A%
Hutepdepentius u nudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVYJIAAPHAS ®U3UKA. TEPMO/JIMHAMUMKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
2.1.1 Mopgenu  cTpoeHMsi Tra3oB, JKHJIKOCTEH u  TBepapix Ten.  IlycTte
TEPMOJUHAMHYECKas CUCTeMa (TeJ0) COCTOMT U3 N OJMHAKOBBIX MOJIEKYIL
N m
Torna KOJTU4ecTBO BemecTBa ¥ — =,
N, n
rae Na - uncino Asoraapo, m - Macca cucTeMsl (Tena), M - Monapnas macca
BEIECTBA
2.1.2 TermoBoe IBMXKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BzaumoaelicTBue yacTHIl BEIeCTBA
2.1.4 | duddy3us. bBpoyHoBCcKOe NBUkKEHNE
2.1.5 Monenb nneansHoro raza 8 MKT
2.1.6 |CBa3p MeXIy JaBIEHHEM UM  CpeAHEW  KHUHETUYECKOM  HdHeprueit
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MOCTYNATEILHOIO TEIJIOBOTO JBUKEHUS MOJIEKYN UACAIBHOIO ra3a (OCHOBHOE
ypaBHeHue MKT):

1 = 2 (mp?) 2 — }
p= gmonu = gn- 2 = gn'é‘mﬁ , TIe mp - Macca OJHOU MOJIEKYIIBI,

N
N = — - KOHIECHTPAIKSI MOJIEKYJI

\Y

2.1.7

AbcomoTtHas Temneparypa: T =t°+273 K

2.1.8

Ces13p  TeMmmeparypbl Ta3a CO  CpelHEeH  KHMHETUYECKOM  sHepruei
MOCTYIATEIBHOTO TEIUIOBOTO BUKEHHS €TI0 MOJIEKYIL:

- 2
gl'IOCT = mOU = E kT
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

MO)IG.]'IB naCaJIbHOI'0O ra3a B TCpMOJUHAMUKE:

{YpaBHeHHe MenpneneeBa — Knaneiipona

BrIpaxxeHue i1 BHyTpEHHEW SHEPTUH

VYpaBuenue Menneneena - Knaneipona (nmpumeHuMbie (JOpMBI 3aITHCH):

pv =T RT = RT =NkT_ p=PRL
u n

BelpakeHne Ui BHYTpEHHEH OJHEPruu OJHOATOMHOTO HJCaJbHOTO Tras3a
(mpuMeHuMBbIE GOPMBI 3aITUCH):

U=2wRT =3 NkT =3 RT —ve, T =2 pv
2 T2 2

2p

2.1.11

3akoH I[a.]'ILTOHa AJI1 JaBJICHUA CMECHU PA3pPCKCHHBIX I'a30B!:
p=pitp2t..

2.1.12

I/ISOHpOHeCCLI B Pa3pCKCHHOM ra3c¢ € IOCTOAHHBIM YHUCIOM MOJICKYJI N (C
ITOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA v )Z

u3orepma (T = const): pV = const,

u3oxopa (V = const): TB = const |

vV _
u3o6apa (p = const): T " const
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I'padmueckoe npeacraBneHue uzomnpoieccos Ha pV-, pT- u VT-nmuarpammax.

OO0beIMHEHHBIN ra30BhIi 3aK0H:

ﬂ = const
T

JJI ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA v

2.1.13 |HaceblieHHbIe U HEHACHIILIEHHbIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD IJIOTHOCTH
¥ IaBIICHHSI HACBILICHHOTO T1apa OT TeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00beMa
HACBILIEHHOTO Mapa

2.1.14 | BnaxxHOCTH BO3/IyXa.

P (M) P (T)
OTtHocuTenbHast BIaXHOCTh: @ = T~ T
pHaCBIU.L Tapa ( ) pHaCBHlL Tapa ( )

2.1.15 |M3MeHeHHe arperaTHbIX COCTOSIHMI BELIECTBA: WCIAPEHUE W KOHACHCAIHS,
KHUTICHUE YKUIKOCTH

2.1.16 |M3MeHeHMe arperaTHbIX COCTOSIHAN BEIECTBA: IUIABJICHNE U KPUCTAJUIM3aLUs

2.1.17 |IIpeoGpa3oBanue s3HEPTUH B (Pa30BbIX MEPEX0ax

2.2 TEPMO/INHAMUKA

2.2.1 TermmoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 Buyrpennsisa sneprus

2.2.3 Tennonepenaya kak crmocod U3MEHEHHS BHYTPEHHEH dHEPrur 0€3 COBEPIICHUS
paboTel. KoHBekIMs, TEIUIONPOBOAHOCTD, U3ITy4EHUE

224 KosnuecTBo TEmIOTHI.
Y 1eibHas TemoeMKocTs Bemectsa ¢: @ = CMAT

2.2.5 VYaensHas TemioTta napoodpazoBanus L: Q = Lm.
Y ienbHas Teriora miasinesns A Q =AM,
VY nenbHas TemnoTa cropaHus Tormimusa q: Q = qm

2.2.6 DnemeHTapHas paboTa B TEpPMOIUHAMUKE: A= PAV | Bruucnenne paboThI IO
rpaduky nporecca Ha pV-auarpamMmme

2.2.7  |llepBblii 3aKOH TEPMOJINHAMUKH:

Q12 :AU12 +A12 :(Uz _U1)+ A12.

Annabara:
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le =0= A12 :U1_U2 :_AU12

2.2.8

Bropoii 3akon TepMoanHamuku. HeoOpaTtumble nporecchbl

229

[Tpunnume! nerictBus TerioBbix MamuH. KIT:

n — Aa UL QHarp - |onn — 1 . |Qx0n
QHarp QHarp QHarp

2.2.10

MakcumanbHoe 3HaueHue KII/. [ukn Kapho:

Ha _Txon Txon
MaX N = Nypuo = I_TI’_ :l—T

Harp Harp

2.2.11

Vpasuenue termmoBoro o6amanca: Q1+ Q2+ Q3 +...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3anus Tel U ee NPOosIBIICHU. DIEKTpUIECKHU 3apsia. J(Ba Buaa 3apsa.
DJIEeMEHTapHBIA SJIEKTPUYECKUN 3apsi. 3aKOH COXpPAHEHHS SJIEKTPHYECKOTO
3apsga

3.1.2

B3aumopericteue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHna:
B OJJHOPOJIHOM BEIIECTBE C AUIEKTPHUYECKOMN MPOHMUIIAEMOCTEIO €

SN L N S VI

er’ 4mee, I’

3.13

SHCKTpI/ILIeCKOC nose. Ero HeﬁCTBHC Ha 3JICKTPHUYICCKUC 3apsabl

3.14

—

F

HaHpﬂ}I(eHHOCTB QJICKTPHUYCCKOT'O ITOJIA: E= .
qnpoﬁﬂmﬁ

9

[Tone ToueuyHoro 3apsa: E, =k >,
r

—

oxHopoHoe mose: E = const.

KapTI/IHLI JIMHUN HAIPsP’KECHHOCTHU 3TUX roJiei

3.1.5

IToTeHMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTh OTEHIIMAJIOB U HaIIPsSIPKCHUC:!

A, =0(9,—9,)=—0Ap=qU
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HOTGHI.[I/IaHLHaH 3Hepm51 3ap;1,ua B BHGKTpOCTaTI/I‘IGCKOM I10JI1C:
W=qe.
A=—-AW

W

IMoTtenman snekrpocrarnaeckoro moyst: ¢ = —

CBsi3b HANPSHKEHHOCTH TOJS W PA3HOCTH IMOTCHIIMAJIOB JUIS OJHOPOJIHOTO
anekTpocraruueckoro nojsi: U = Ed

3.1.6

[IpuHIHN Cyneprno3uIuy MNIEKTPUIECKUX MTOJIEH:

E=E+E +.., 0=0,+0,+...

3.1.7

[IpoBOHUKN B 3JIEKTPOCTATUYECKOM IIOJE. YCIIOBHE PAaBHOBECHUS 3apsi/iOB:

r —
BHYTPH IIPOBOJIHHKA E — (), BHYTPH M Ha [IOBEPXHOCTH NpoBoHmKa P = CONSt

3.1.8

JIMDIIEKTPUKH B DIIEKTPOCTATUUECKOM TToJie. JludekTpruyeckast MpOHUIIAeMOCTh
BelecTBa €

3.1.9

Konpaencarop. D1eKTpoeMKOCTh KOHAEHCATOPA: C= U
€€,S
DIIEKTPOEMKOCTh TJIOCKOTO KOHAEHCATOPA: C= = SCO

d

3.1.10

HapaJ'IJ'IeJ'ILHoe COCANMHCHUC KOHACHCATOPOB:
q = ql + qz + cees Ul = UZ = ceey Cnapam—l = C1 + C2 + .
HOCHeﬂOBaTeHBHoe COCAUHCHUC KOHI[eHC&TOpOB:

1 1 1
U=UtUt o qi=q@=., c _ =C—+C—+---
| 2

noca

3.1.11

DHeprus 3apsxeHHoro kongeHcaropa: W, = > = =—

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

3.2.1

_Aq

= At . IlocTosanEbI1 TOK: I = const
At—0

Cuia Toka:

Jlns moctosiHHOTO ToKa ¢ = It

322

YcnoBus CYIICCTBOBAHUSA SJICKTPUUCCKOI'O TOKA.
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Hanpsokenne U u DJIC E

323 U
3akon OMa Jyist y4acTKa Lemnu: I = E
3.2.4 | DneKkTpu4ecKoe CONPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPOJHOTO
OPOBOJHUKA OT €ro JUIMHBI M CEYCHHUS. YJIEIbHOE COINpPOTHBIICHHUE
|
BemecTa. R =p—
S
3.2.5 A,
E _ TOPOHHUX CHUJT
Ucrounuku Toka. 9JIC uctounuka toka: & = T
BHyTpeHHee CONpOTHBIIEHHE HCTOYHHKA TOKA
3.2.6 |3akoH Oma a1 THOJHOM (3aMKHYTOM) 3JIEKTpUYECKOMN E.r
- gl .
nenu: E = IR +Ir, otkyma | = T R
Y R+r
3.2.7 |IlapamienbHO€ COEIMHEHUE POBOJHUKOB:
1 1 N 1 N
[I=h+L+.,U=U=.., —h p .
Rnapaﬂn Rl R2
[locnenoBarenbHOE COEAMHEHNE IPOBOHUKOB:
U=U+U+.,i=h=..,Ruwecs=Ri +Ra+ ...
3.2.8 PaboTa anekrpuueckoro Toka: A = [Ut.
3akoH Jxoyns - Jlenna: Q = I°Rt.
U 2
2
Ha pesucrope R: Q= A=1°Rt = Ut = —t
3.2.9 AA
MOITHOCTh EKTPHUUECKOro ToKa: "~ — =1U
At At—0
U 2
2
TemnoBast MOIHOCTE, BhAenseMas Ha pesuctope: P =1"R=—=1U |
P — AACT CHUJI _— EI
MoOITHOCTh UCTOYHMKA TOKA: "E ~ - =
At At—0
3.2.10 |CBoOo/HBIE HOCHUTENN 3JIEKTPHUUECKUX 3apsA70B B MPOBOJHHKAX. MeXaHU3MbI

OpOBOAMMOCTU TBCPABIX MCETAJIJIOB, PACTBOPOB MW PACIIJIABOB JJICKTPOJIUTOB,
ra3oB. HOJ'IyrIpOBO,[[HI/IKI/I. HOJIprOBOI(HHKOBBIfI JAUOI
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3.3

MAT'HUTHOE IT1OJIE

3.3.1 MexaHnyeckoe B3auMOJEICTBME MarHuTtoB. MarauutHoe 1osie. Bekrtop
MarHuTHOMH WHAYKIUH. [TpuHIHATT CYIIePIO3HUIINH MarHUTHBIX
noneii: B=B; +B, +...

JIvHUY MHIYKIIMA MAarHUTHOTO ToJiss. KapThHA MMHUA WHIYKIIMA MarHATHOTO
MOJISI TIOJIOCOBOTO U MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB

3.3.2 |OmbiT Opcrena. MarHuTHoe IMoJjie MPOBOJHMKA ¢ TokoMm. Kaprtuna nuHuUi
WHIYKIIMA MarHUTHOTO TOJISl UTMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM

333 Cuna Amriepa, ee HalpaBJICHUE U BEJIMUMHA:

Fo = 1Bl sin O, rge O - yrom MexIy HampaBieHHEM IPOBOJAHHMKA H
BeKTOpOM B

3.34 . F,_=|qluBsina o
Cuna JlopeH11a, ee HanpaBJIeHUE U BeIUUuHa: Frop = |4 ,rne Y - yron
MexIy BektopaMd U u B . JIBIDKEHHE 3apsKeHHON YaCTHUIEI B OJHOPOLHOM
MarHUTHOM TIOJIe

3.4 DJIEKTPOMATHUTHAS UHAYKIWA
34.1 [ToTok BekTOpa MarHUTHOM MHAYKLIMH: ;;1' 1 B
a
®=B,S=BScosa E/

342 SIBnenue anexkrpoMarHuTHOM UHAYKIUU. DC uHAYKIMN
3.4.3 3aKOH 3JIEKTPOMarHuTHOM MHIyKuuu Dapazaes:

AD :

i T, == t

At At—0

3.44 OJ1C uHaAyKUIMH B IPSIMOM IPOBOJHUKE B \H 1 i
JUIMHOM |, MBUXKyIIeMcs co CKOpOCThio U /e
(l) 11 ) B OJTHOPOHOM MarHMTHOM I10Jjie B: /’f 4 4

/
|Ei| = BIUCOS“, rae & - yrosn Mexy BektopoM B u Hopmansio N k
TLIOCKOCTH, B KOTOpoii neskar Bexktopsl | n Usecmu | LB u 0 1L B,
TO |E|| == BIU
3.4.5 |IlpaBuio Jlenna
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3.4.6

o

NHAYKTUBHOCTB: L=— umd=LIL

I 2

Al

Camounaykius. IJIC caMOMHAYKIIH: Es=-L E =-LlI,
At—0

3.4.7

2
LI
DHeprust MArHUTHOTO TI0JIs1 KaTymku ¢ Tokom: W, = ——

2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

3.5.1

Konebarenbublit kKoHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE
Kosie0aHUs B UACAIBHOM KOJe0aTeIbHOM KOHTYpE: v L

0 (t) = Gya SIN (0L + @y )
1 (t) =0, = 00, cos (ot + ¢y ) =1,,.cos(ot+q,)

T =2nJLC 0=
®opmyna Tomcona: | =41 , OTKyJa T \/E .

CBsi3p aMIUIMTYZABI 3apsiia KOHJEHcATopa C aMIUIMTYAON CHIIBI TOKa MpH
CBOOOJHBIX AJIEKTPOMATHUTHBIX KOJEOAaHUSX B HACATHHOM KOJIeOaTeIbHOM

max

koHType: Omax =

352

3aKoH COXpaHCHU SHEPTHUU B UACATIBHOM KoJie0aTeIbHOM KOHTYpPC:

cu® LI> cu? _  LI?
+ = = =const .
2 2 2 2

3.53

BLIHY)K,HGHHLIG QJICKTPOMAruuTHLBIC KoJyieOanus. Pesonanc

3.5.4

[Tepemennsiii Tok. [Ipon3BoacTBO, mepenadya U MOTPeOICHUE ANEKTPUUECKOM
SHEPruun

3.5.5

CBolicTBa QJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpUCHTAllUsd BCKTOPOB B

AIIEKTPOMArHUTHOM BoJiHe B Bakyyme: E 1. B 1. C

3.5.6

[Ikana 37eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 371eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE pPACIPOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. TodedHbIN
ncroynuk. JIyu csera

81




3.6.2

3aKoHbI OTpakeHus ceera. O =P B
a

A aad

3.6.3

[Toctpoenue n300paskeHuil B IUIOCKOM 3epKalie

3.6.4

3aKOHbI IPEJIOMJIICHUS CBETA.

Ipenomuenne ceera: NSIN0=N, sinf}
AOGCOIOTHBIN MMOKa3aTelb NPEIOMIICHHUS:

n, u

OTHOCHTENLHBIA IOKA3aTeNh MMpECIOMIICHUA: nOTH -

n v
XoJ 1ydel B Ipu3Me.
CooTHOLIEHHE YacTOT W COOTHOLIEHHWE JUIMH BOJH NPU NEPEXO0]e

MOHOXPOMAaTHYECKOI'O CBETa Yepe3 IpaHully pasjiesia IByX ONTHYECKUX CPel:

Vi =V, nl}\’l = nzxz

3.6.5

[TosiHOE BHYTpEHHEE OTpAKEHUE.
IIpenensHBIi  Yyroa MOJHOTO BHYTPEHHETO My<hny L)
OTPaXKCHUS:

: 1 n,
sina,,, =—=-—*=
nl

OTH

3.6.6

Co6npa10ume " paCcCCUBArOMIUC JIMH3HGI. Tonkas nuH3a. (DOKYCHOC pacCcTosIHHUE

1

F

1 ONITHYECKAs CHJIa TOHKOM JIUH3BI: D=

3.6.7

. . ~
dopmyna TOHKOM JIMH3bI: d

1 1 1
- - H
4+ —=
d f F- r

yBeJ’II/I‘ICHI/Ie, JaBacMoc€ JIMH301: f

=
—h
&
<

B cirydae pacceuBaromiei JIMH3LL:

F:£=m<l
H d
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3.6.8

Xoa Jyda, IPOLIEAIIEr0 JUH3Y I0J IPOU3BOJbHBIM YIJIOM K €€ IJIaBHOU
ontuueckoil ocu. IlocTpoeHne u300pakeHUN TOYKM U OTpe3Ka NpsMOU B
COOMpAIOLINX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMaX

3.6.9

®dortoannapaT Kak onTHYECKUi mpudop. I'na3 kak ontudeckas cucrema

3.6.10

WNurtepdepenus cBera. KorepeHTHBIC HCTOYHHWKH. YCIOBHS HAOIIOICHUS
MakCHMyMOB W MHHHMYMOB B WHTEP(EPCHIMOHHONW KapTHHE OT JBYX
cUH(pa3HBIX KOTCPEHTHBIX HCTOYHUKOB:

A
MakCHMYMSI - A = zmg ,m=0,+/-1,+-2,+/-3, ...,

A
MHHEMYMSI - A = (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus cseta. udpaknuonnas pemerka. Y cioBrue HaOI0IeHUS TJIaBHBIX
MaKCHUMYMOB ITPH HOPMaJIbHOM MTaJI€HUH MOHOXPOMAaTHYECKOTO CBETA C JITUHOM

BOJIHBI A Ha PEIIETKY C MeproaoMm d:

dsing, =mA m=0,+/-1,+-2,+-3, ..

3.6.12

Jucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJTHOBOM JTY AJIM3M

4.1.1

I'unote3a M. ITnanka o kBauTax. ®opmyna Ilnanka: E = hv

4.1.2

hc

®doToHBI. DHEpTH POTOHA: E=hv= 7 = pc.

Wmnynsc gporona: P = c

4.1.3

®otoaddext. OnbiTel A.I'. CroneroBa. 3akonsl poTorddexra

4.14

YpaBHenue DitHiTeitHa 15 poTodddexra:

E(pOTOHa = ABBIXOZ[& + Exun max,

hc hc 2
= Aamxo,ua = hV =7 E = mUmaX =eU

- T D Kp > TKmHmMax 2 3an
Kp

rae E(borona = hV

4.1.5

I[aBJ'IeHI/Ie CBCTa. Z[aBJ'IeHI/IC CBETAa Ha MMOJIHOCTHIO OTPAKAIOIIYIO ITOBEPXHOCTH U
Ha MMOJIHOCTHIO MOTJIOIIAOITYHO ITOBECPXHOCTDH

4.2

OU3NKA ATOMA
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4.2.1

[InanerapHas Mozeb aToMa

422

[octynarsr bopa. U3ny4yenue u nornouieane GoTOHOB MPH MEPEXOIE aTroma C
OJIHOTO YPOBHsI SHEPIUH Ha IPYyrou:

_he

hv =|E, —E,|

mn
mn

4.2.3

JInHenyaTple CIEKTPBI.

CrexTp ypoBHEH SHEPTUU aTOMa BOJOPOJIA:

-13,6 3B
n :T,n=1,2,3,

E

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnast monens simpa I'eiizenbepra - MBanenko. 3apsig sigpa. MaccoBoe
yucio sanapa. M3oromnsl

4.3.2

PamnoakTuBHOCTE.
A A4 4

Anbba-pacmam: 7 X =z, Y +,He,
bera-pacnan.

i1 B- AX 0. Y+ e+
DnekTpoHHbIH P-PaCHag: ; X —7,, 48t Ve,

o B_ AX A Y + 0 5
[osurponnslii P-pacnan: ; X —7, 48+ Ve,

l'amMmma-uznydyenue

433

t
3aKoH paJMOaKTUBHOTO pacmana: N (t) =N, 2T

t
[Tycth m - Macca paguoakTUBHOTO BelecTBa. Toraa m (t) =m, 2T

4.3.4

SnepHblie peakiuu. JleneHune u CUHTE3 SAep
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