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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€éroMm (enepanbHON paboueil mporpamMmbl BocnuTaHus U Konueniuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHBIE IPOIPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO TMOCIE0BATEIBHOCTh U3YUYCHUSI TEM U Pa3/IesioB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LENIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUS OOyYarOUIUXCs CpEACTBAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4 MPOPECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHHUS] CBOUX MHTEIJICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAWMBI I TMPOJOJDKEHHs Oo0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JHWYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHX
nporpaMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro o01ero oopa3zoBaHus Ha yriryOJaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATeILHOCTHBIN MTOIXOI.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJIaM O0yUYESHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabovMX Mporpamm.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENICH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/IOB K TMPENoJaBaHio0 (U3UKH HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTeTbHOM YaCTH COAEPIKaHUS Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3y4aeMbIX XHUMHEH, OuOJIOTrHei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoOWcTBamu. M3ydenuwe ¢usuku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (pu3HuKHN Ha ypOBHE CpPETHETO OOIIEro 00pa30BaHus MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOoOIeMaMHu.

Hoesa npuknaonon nanpasiennocmu. Kypc ¢uszuku yriry0iaEHHOTO YpOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiep:kanusi MPorpaMMebl 1Mo (PU3MKE JTOJKHO OBITh MOCTPOCHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTHKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO MOCJE MEPBOTO M BTOPOTO
MOJIYTOJUM B KaXKIOM M3 3TUX KjaccoB. BTopoil ciocod — 3To uHTerpanus padbor
NPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCSA B Ipoliecce
u3ydeHusi pazzuena (temsl). [Ipu 3ToM mom paboTamu MpakTHKymMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme 1no (¢usnke cUCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpEJCTaBiIeHAa €IMHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBIIAJICHHE OOYYAIOIMIMMHCS YMEHHUSMH TPOBOAWTH TMPSIMBIE M KOCBEHHBIC
U3MEPEHHS], HUCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACISIETCS PEIISHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM N171s1 pacUETHBIX 33/1a4 TPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSTh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJIIOTCSL 3aJlaHus Ha OOBSCHEHHE/TPECKAa3aHuEe TNPOTEKAHHUS (PU3NUECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’KarolIel JKM3HU, TpeOyromue BbIOopa GhHU3NIeCKOn
MOJIEJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecrieueHun o0 y4eOHoro mporecca Kype Gu3uku yriryoJI€HHOTO YPOBHS Ha YPOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000opyT0BaHUE /TSI BHITIOJTHEHNS YKa3aHHBIX B TPOrpaMMe 1Mo (pr3uKe yUeHUIEeCKIX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHCcTpaniMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECIHeurMBaeT IMOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JIEMOHCTpALUA s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcs B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OO0y4alommMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yUYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HallpaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
bu3nYecKUX SIBICHUNW B TPUPOAE M ISl MPUHATUS TPAKTUUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB PEIICHUSI PA3IMYHbBIX 33]1a4 C SBHO 33JJaHHOUN (PU3UIECKOM
MOJIENIbIO, 3ajJlay, MOAPAa3yMEBAIOIIUX CAMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJE€KBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapaKkTepa;

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsl PAa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus yudeOHoro mpeamera «®Dus3mka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIONUMUCS, TIUIAHUPYIOIMIMMH  MPOIOJDKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOpUs B Ipoliecce Mo3HaHus mnpuponabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi jgabopatopueit o ¢usuke. [IpuMepsl usmepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMH Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuE TTyTel, TPACKTOPUA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IMpsAMOM MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXKAY NAJIBHOCTBIO TOJIETA W
HAa4YaJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MueprumaneHble cuctemsl oTcyéta. lIpumHumm
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBas kocMuueckas CKOpOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAEHCTBYIOIIEN TPUIIOKEHHBIX K TEIY CHII C TPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPU JABMKEHUH OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. Ilmedo cuibl.
CrnoxxeHue CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, peMIETUYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPHUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHNE PA0OTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Ccuibl. lloTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTrennmansHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

M3mepenne nMiyiibea Teiia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcust.

Mogenb ueanbHOTrO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCATPHOM Ta3e C IIOCTOSSHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHUHETUUECKON TEOPUM UICTHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapoMeTp, MoTy4YeHHe HaHOMATEPUaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamin4ecKux peueTok.

HabGmronenue u nuccienoBaHue N30IpoIieccoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanne mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsueii U X0JI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PeKOMEHJOBAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3yuenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne n BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcallus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN YHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss 3Heprusa. Kom4uecTBo TEIoThl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENM, MNapoBas TypOuHA,
MOJIy4YEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Croco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO Mpoliecca.



KoMmmnproTepHble MOJEIN TEIIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEeMIEPATyPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHieHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
apooOpa3oBaHUsI.

Haceimiennble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTh OT
00BEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIIECHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMal  pEe3MHOBOro obOpas3ua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, IUANEKTPUKA W MOJYHPOBOJHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsox€anocts  anektpuueckoro  moinsa.  [IpoOuwiii  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snexkTpocTaTuyeckoro noss. Csi3b HANPSHKEHHOCTHU MOJISL M PA3HOCTU
NOTEHIMAIOB JUJISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarensHOe COeMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM SJIEKTPUUYECKOM MOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOKCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIINAJIOB (HanmpsHKEeHMST ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPa YePe3 pe3UCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaJIEIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3akoH OMa 715l TOJTHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHUS METAIJIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPpUYECKUd TOK B AJEKTPOJUTAX. DJIEKTPOJIUTAYECKAS] TUCCOLMALMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE ITPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPBHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenue amexTpoimsa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO HOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TNPOBEPKA NPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yray0naéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C Y4ETOM COAEPKATENBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHW MaTE€MATHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE, MOJENb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIUIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJIApHAs Macca, MOJyueHHE HAHOMAaTepHUaJiOB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. PeppOMArHeTUKY, ITapa- U AMaMarHEeTUKH.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

Kaptnna nuHHMA  MHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnekmpomazHumHuas UHOYKYuU.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBON (METHON) TPyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanue kosneOaHUN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHITbI TOKA B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyxneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWs MpU  PA3TUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepaTop He3aTyXaIOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogeHnue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh pacnpoCTpaHEHUs U JAJIMHA BOJIHBL
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBHS M3MYYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNEeBUACHUSA. Paqnonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEeH CpeIbl.

TexHuyeckue ycTpoWcCTBa U MPAKTUUECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBasl AMATHOCTUKA B TEXHUKE M MEJIUIIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtoienue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny u tudpakinm MEXaHMIeCKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaXKEHHE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroil IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIHOHHON
KapTUHE OT JBYX KOTEPEeHTHbIX HCTOYHMKOB. IIpuMepnl KilacCHYECKHX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYCHHUS HA IBYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Paznesn 6. OCHOBBI CIeIHAJIBHON TEOPHH OTHOCUTEIHLHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus: Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. Qu3zuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normomieHne pOTOHOB pU NEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPTUHU HA IPYTOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonsl perucTpalvy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [IpUMEHMMOCTH 3aKOHOB (U3WUKH JUISI OOBSICHEHHS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbel. UEpHbBIE ABIPHI B Sapax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJIyIIapusi U sIpKUe
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEITHOCTH W3MEPEHU (PHU3NYECKUX BEITUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0néHHoro yposHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHWE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoyeOaTeabHbIE
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAWOIIEH  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoOJE.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoJBUTraTENb SKOOU, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUY 3JIEKTpONepeay, 3JI€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIeCTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpaBIE€HMH B  00Opa30BaTEILHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ’THUECKOTO MTOBEICHNUS;

e CIOCOOHOCTh OLEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMBOTO OYAYILIETO.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BBIOOp Oyaylel Mpoeccuu U peam30BbIBATh COOCTBEHHBIE KU3HEHHBIE
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIBbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOpMyNIUpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh eI AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH Pa0OTy B YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH TIO TOJyYEHHWIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyaJIW3WpOBaTh 3ajady,
BBIIBUTAaTh TUINOTE3y €€ pelIeHus, HaxoguThb AapryMeHTbl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peIlIeHNUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBIATH TIOMUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX H
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEP>KAaHUS B Pa3IMUHBIX (opMaTax c
yu€TOM Ha3HayeHWs WHGOpPMAlUMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKHM U BO BHEYPOUHOUH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyalllii W CMsr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10T0 YjieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIHOCTD B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MIPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTHO COCTABIISITH IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padoThl ¢ YYETOM UMEIOUINXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU AJIs OLUEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMAaTh HAMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTHUYECKOW cdepax AesITeNbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpPOBaHUY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOJIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULBbI, 00JIACTHM) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3aKoHbl HploTOHa, mpuHIMN  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW HSHEpruM,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPaHEHHsI HMILYJbCA W MEXaHWYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBMKCHUS W KOHIICHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOAWHAMMKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI W 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YSl BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOH
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAILHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ naeanbHOro TEmiaoOBOrO JBUTATENS;, JIEKTPUUECKOE MOJE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYIIAS
cuia, CUjia TOKa, HaIpsSKEHHE, MOIIHOCTh TOKA, DJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIBHBIM U MAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBWXEHHE YaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  WM3MEpPEHU, JeJlaTh  BBIBOABI IO  pe3yjibTaTaM
UCCIIEJOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTD ONBITHI 110 IMPOBEPKE MPEIOKEHHON TMIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUIOTE3bI;

co0ro1aTh IpaBuiia 6€30aCHOIO TPY/ia pY MPOBEACHUN UCCIICAOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpaKTUKyMa M  Yy4eOHoO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS 0OOCHOBBIBATH
BbIOOp (u3MuUECKONl Mojenu, OTBeYawlled TpeOOBAHUAM 3aJauH,
MPUMEHATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3NIECKIX
TEOpUH TPU UCTIOJIH30BAHUM MATEMaTHYECKHMX METOJOB pEIICHHs 3aiad,
IPOBOANTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM MOTYYCHHbIX
pE3yJIbTaTOB;

pemath KadyeCTBEHHBIE 3a7aud, TpeOyIolue NpPUMEHEHHUS 3HaHUN U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JIOTHYECKYIO
LENOYKY pacCyKIeHUI C OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTH)KCHHUI
HAayKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMAIHe (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMSIX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyayuien npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBbHOM
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOM TEOpUH — DIIEKTPOJUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopun B (POPMHUPOBAHWHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYecKOW KapTWHBI MHpa B OOIMEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
paznnyaTh yCIOBUS MPUMEHUMOCTH MOJIeeil (PU3MUEeCKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIB3Ys OCHOBHBIE TMOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CHEUAIbEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBblii ¥ BTOPOH ocTynarsl bopa, NpUHLIKIT COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacmnana);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMA 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, »JJIEKTPOABIDKYIIAs CHUJIA, HHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz apa, SHEPTHsl CBSI3U S/1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsA MHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Ju(dpakuus, JOUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
ramMMa-u3iydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIN3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKIWA MAarHUTHOTO MOJIsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOSIINX B 3BE311aX, B 3BE3AHBIX CUCTEMAX, B MEKIATAKTUUECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM MPSAMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl IMOJYYEHHOM 3aBHCHUMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBAHMS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOPHIl
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYECHHBIX
pe3yIabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TpeOyIollhe MNPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOTHI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHIKEHUIM
HAyKH M TEXHOJOTMHA JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jlyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, IPU ATOM HCMOJIH30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTarh B TpYIIE C HMCHOJHEHHWEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AeTENbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHaIbHOM AeATEIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pazznen 1. HAYUHBIV METO/] IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblii MeTOA O3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kumewaruxa 10 1 https://m.eds00.ru/f16b68d7
bubmuorexa [JOK
22 Hlunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEpAOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHbI COXPAHCHIS B MCXaHHKe 0 https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
. bubnmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1 https://m.edsoo.ru/fL6h68d7
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 DUICKTPHHCCKOE H0J1C 24 https://m.edsoo.ru/f16b68d7
N . bubnmoreka [JOK
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
. bubnuorexa [JOK
>1 usiHeCKii MpaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
P 1
CICPBIHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
11 Marnutioe rtone 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 SUCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.eds00.ru/39859¢f1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexanurieckie koneOanis 10 https://m.eds00.ru/39859f1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 25 1
Onrika https://m.eds00.ru/39859¢f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 K - i 1
OPIYCRYIAPHOTBOTHOBOR AyaTHIM > https://m.edso0.ru/39859ef1
bubmuorexa [JOK
4.2 )
fsHica atoma 0 https://m.edso0.ru/39859ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Hroro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
bubmuorexa [JOK
A ) i 1 1
0 HISHHCCIHH HPAKTIEyM 0 6 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmorexa [IOK
P 10
CICPBHOC BpeMt https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOopMUPOBAHUH
COBPEMEHHOI Hay4YHOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU
Y TEXHOJIOTUM, B MPAKTHYECKOU JEATEIbHOCTH JIIOIeH

10.2

Y4YuTBIBaTh TPAaHUIBI NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJIETICH:
MaTepuaibHas TOYKa, WHEpIMalbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJI0, UJICANbHBIN Ta3; MOJEIM CTPOCHHUS ra3oB, >KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIA DJJIEKTPUYECKUH 3apsi] — IpU pPELICHUU
buznyeckux 3ama4y

10.3

Pacno3naBare (Qusmueckue sBiIeHUs (IMPOIECCH) W OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 0 OKPYXKHOCTH, MHEpIMs, B3auMozeicTBue tei; aupdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE XKUIKOCTEN U TBEPABIX TEJ, U3SMEHEHHE
o0bEMa TeJl MpH HarpeBaHUM (OXJAXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIapeHue, KOHJAEHcallus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIIEHUE,
BJIQXKHOCTb BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHuU B
3aKpBITOM COCYZE, CBSI3b MEXJy IapaMeTpaMu COCTOSHUSI Ta3a B
U30IIPOLIECCAX; DIEKTPU3ALUS TeJ, B3aUMOIEHCTBHUE 3apsi/I0B

10.4

OnuceiBaTh ~ MEXaHWUYECKOE  JBW)KEHHE, HUCIHONB3YyS  (U3UYECKHe
BEITMYMHBI: KOOPJAMHATA, MyTh, TMEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cujia, UMITyJIbC TeJla, KHHETUYECKast SHEPTHsl, MOTeHIIUATbHAS
SHEPTHsl, MEXaHUYECKask padoTa, MEXaHUYECKasi MOIITHOCTb; TIPH O CAHUH
MPaBUIILHO TPAKTOBATh (PU3WUYECKHUI CMBICT MCIOIB3YEMbIX BETHMYHMH, UX
0003HaYCHHS] U €AUHHMIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO
(bU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMEI

10.5

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKHE BETMUNHBL: JaBJICHUE ra3a, TEMIIEpaTypa, CPEeTHSS
KHHETHYEeCKass ~ DJHEPrus  XaOTHYECKOTO  JBHKCHHS  MOJICKYII,
CpeIHEKBaJIpaTUyHas CKOPOCTh MOJIEKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTpPEHHSIsI dHEprus, padora raza, kKodh(UIMEHT MOJIE3HOTO ACHCTBUS
TEIUIOBOTO IBUTATEIIS; IPH OMMCAHUY MTPABIIILHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCIIOJIb3yEeMbIX BETTUYHMH, UX 0003HAYCHHS U €AMHUIIBI, HAXOIUTh
(bOpMyIbI, CBS3BIBAIOIINE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE JJIEKTPUYECKHE CBOICTBAa BeLIeCTBA U
JIEKTPUUECKUE SBJIECHUS (IIPOLECCHI), UCIOIb3Yys (PU3NUECKUE BETUUNHBI:
JNEKTPUYECKUN 3apsAll, MIEKTPUYECKOE II0JI€, HAIPSHKEHHOCTH IO,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIPU ONUCAHWM IPABUIBHO
TPAKTOBaTb  (PM3MYECKUH  CMBICI  HUCHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUCHHS U €AMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
($u3MUeCKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHU

AHAIM3UPOBATh  (DU3MYECKHE TPOIECCHl W SIBJICHHUS, HCIIOJIB3YS
(dbu3HYecKre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUpPHOTo TaroteHus, |, Il u
Il 3akoHbl HhrOTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKON SHEPIHH, 3aKOH
COXpPAHCHHS HMITYJIbCA, MPHHIMII CYICPIO3UIUU  CWJI, TPHHIIHII
paBHOTIPaBHUS  WHEPIUAIBHBIX  CHCTEM  OTCUETa;  MOJICKYJISPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpenHEeH KHHETHUYECKON JHEPruu TEIUIOBOTO JBYIKCHHUS MOJIGKYI C
aOCOJIIOTHOW TEeMIIepaTypoid, TEpBbIA 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHsI JJIEKTPHUYECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JIEUCTBHUS MAIllMH, TPHOOPOB U
TEXHHUYECKUX YCTPOWMCTB, pa3iuyaTh yCIOBUS UX 0O€30MacHOro
HCIIOJIb30BAaHUS B IOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMCHTBI IO HCCJIICIOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPECHMU; IIPH
sToM GOpMyIUpOBaTh TMpobieMy (3aJady) W THUIOTE3y Y4YeOHOro
9KCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 MPEAIOKEHHOTO 000py/I0BaHUS,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsTh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMsI U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (DU3UYECKUMH BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh PE3YJIbTAaThl TOJYYCHHOW 3aBUCHUMOCTH
(GU3HYECKUX BEIMYMH B BUAC TAOMUIl W TpaduKOB, JAeNaTh BBIBOIBI 11O
pe3ynbpTaTam MCCIIeIOBAHUS

10.12

CobmoiaTe ipaBuiia 6€30MacHOro TPyAa MPU MPOBEACHUN UCCIICTOBAHHIA
B paMKax y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
MIPOCKTHOH JICATEIILHOCTH C MCIIOJIb30BAaHHEM U3MEPUTEIILHBIX YCTPOWCTB
1 1a00paTopHOTO 000PYIOBAHUS

10.13

Pemate pacuérTHble 3aauM C SBHO 3a/JaHHOW (PU3UUECKOM MOETbIO,
UCTIONB3Ys (pr3MUecKre 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBHUS
3a7jauy BEIOUPATh (PU3HUECKYIO MOAEIb, BBIACIATh (PU3HUECKUE BEINIUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PacCUEThl U
OLIEHUBATh PEATIbHOCTH MOJyYEHHOI'O 3HaUeHHs! (PU3MUECKOM BETMUNHBI




10.14

Pemate KaueCTBEHHbIC 3a/1auu: BBICTpPANBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUH C OMNOpON Ha H3y4eHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Wcnonp3oBarh 1pu  peumieHUMM ~ y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJIS  TOHCKA, CTPYKTYpUPOBaHUS,
UHTEpHpETallid M TPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJSPHOM
UHpOpPMALMY, NOJYYEHHOM M3 pa3IMYHbIX MCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJydyaeMyro HH(pOpMaIuio

10.16

[IpuBoauTh TpUMEpPHl BKIAAa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnons30BaTh TEOPETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOW KU3HH
s obecniedeHust 0€30MacHOCTH MpH oOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPOHUCTBAMU, JJISi COXPAaHEHUS 37J0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY’KaloIlel cpene

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM PAa3JIMYHBIX COLUATIBHBIX DPOJIEH,
IUTAHUPOBATh PabOTy TPYIIILI, PAIlMOHATIBLHO PaCIpeaesaTh 00sS3aHHOCTU
W IUIAaHUPOBATh ACATCIBbHOCTH B HCCTAHAAPTHBLIX CUTyalUAX, aICKBATHO
OLCHMBATb BKJIaJ KaXJA0ro H3 YYaCTHHKOB TPYHIIbI B PCUHICHUC
paccMaTpuBaeMoi pOOIEMBI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOpMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOIHM, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

Y4uuThIBaTh I'PAHULBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NIeCKHX 3a1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (IpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (DM3UKH: dJIEKTPUUECKast
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE J1€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMATrHUTHAas MHIYKIMS,
JefICTBME MarHUTHOTO 10JI1 HAa IPOBOAHMK C TOKOM U JIBUXKYILUICS 3aps,
JJIEKTPOMAarHUTHbIE ~ KojJeOaHWss W BOJHBHI, IpsIMOJIMHEITHOE
pacrpocTpaHeHHE CBETa, OTPa)KCHUE, NpeoMIIeHHe, HHTepdhepeHuus,
TU(pakius U NOJIspU3alus CBeTa, AUCIEPCUs CBeTa, (POTOANIEKTPUUECKHUM




addekr (poroaddexT), cBeToBOE TaBIEeHUE, BOBHUKHOBEHUE JTHHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAsI
PaaroaKTHBHOCTh

11.4

OnuchiBaTh U3YyYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKUE, DJIIEKTPUUECKYIO MPOBOAUMOCTh PA3JIMUHBIX Cpel) U
DJIGKTPOMATrHUTHBIC SIBICHHUS (TIPOIECCHI), UCTOIB3Ys (DHU3UYECKHE
BEJIMYMHBI:  DJICKTPUUECKUH  3apsl, CHla TOKa, JJICKTPUUYECKOE
HaIpsOKEHUE, AJICKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO MOJs, cuja Amrepa, cuia
JlopeHnia, WHAYKTUBHOCTb KATYIIKH, DSHEPTUS DIEKTPUYECKOTO H
MarHMTHOTO IMOJICH, TEPHOJ M YacToTa KoyieOaHWi B KoJeOaTeIhrHOM
KOHTYype, 3apsiJ M CWia TOKa B TIPOLECCe TapMOHUYECKHX
AJIGKTPOMArHUTHBIX KoJeOaHuid, (POKYCHOE pacCTOSHHE W ONTHYECKas
CWJIa JIMH3BI, IPU ONKMCAHUU TPABHILHO TPAKTOBATH (DH3UUECCKHUIA CMBICIT
UCIIONB3YEMBIX BEIUYMH, HX O0O3HAueHUs M EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO0 BEIMYUHY C JAPYTUMU
BEJIMUMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIOJB3Ys
(GU3HYECKUE BEIUYHHBI: CKOPOCTh J3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OJHEPrusi M HMIYIbCc (OTOHA, TEPUOJ
MoJTypacmnaja, SHEPTUsl CBA3M aTOMHBIX sJep; MPU OMUCAHUU TPABHIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JTaHHYIO
bu3NYECKYI0 BEIHUMHY C JIPYTUMHU BEIMYHWHAMH, BBIYUCIATH 3HAUCHUE
(U3UIECKON BETMYUHBI

AHanu3upoBaTh  (puU3MUYECKHEe TPOLECChl M SBJCHUS, HCHOJb3Ys
¢u3uyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMma,  3aKOHBI
NIOCJIEZI0BATENBHOIO U NApauIEIbHOTO COENMHEHNUS TPOBOAHUKOB, 3aKOH
xoyns — JleHma, 3akOH OSJEKTPOMarHUTHOW MHAYKIUH, 3aKOH
MNPSIMOJIMHEMHOTO PacHpOCTpaHEHUs! CBETAa, 3aKOHbI OTPAKEHHs CBETa,
3aKOHBI MPEJIOMIIEHUS CBETa, YpaBHeHHE DWHIITeHa Ui hoTorddexTa,
3aKOH COXpAHEHHsl HHEpPruH, 3aKOH COXPaHEHUs HMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHs MacCcOBOTO
qucia, NocTynarsl bopa, 3aKkoH pajnoakTUBHOIO pacraja; MpU 3TOM
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpa)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HHUE BEKTOpAa HHAYKIMM MAarHUTHOTO —IOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONHUCHIBATh M300pa)KEHHE, CO3/aBAEMOEC TIJIOCKUM 3€pPKaJIoM,
TOHKOH JIMH30HU

11.9

BBINONMHATE SKCHEPUMEHTHI 110 MCCIEIOBAHUIO (DU3NYECKUX SIBICHUN H
IPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHMH; MpU
3ToM (QopMmynupoBaTh mpoOiieMy (3a7ady) M THUIOTE3Y Y4eOHOro




HKCIIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHHMS,
MPOBOAUTD ONBIT U OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpPEHHs (PU3MUECKUX BEINYMH;
IpY 3TOM BBIOMpATh ONTHMAJBHBINA CHOCOO M3MEPEHHUsI U HMCIOJIB30BaTh
MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIOJIB30BAHUEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNIbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
TaOJIUIl ¥ TpapUKOB, IeTaTh BEIBOIBI 10 PE3yIbTaTaM UCCIICIOBAHUS

CoOmoath npaBuiia 6€30MacHOro TPy MPH NPOBEJCHNUH UCCIIEIOBAHUH
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOCKTHOW JCSATEIBHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIBbHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amaud C SBHO 3aJaHHON (PU3MUYECKOW MOJEIbIO,
UCTIONB3YS (PU3MUeCcKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3aJ1a4uM BEIOUPATh (U3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBbIe ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UICCKON BEITMUNHBI

Peniate Ka4C€CTBCHHBIC 3agaquu: BBICTpanBaATh JOTHUYCCKHU
HCIIPOTHUBOPCUNBYHO LCIIOYKY paCCY)KL[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMECPHOCTU U (1)I/I3I/ILIGCKI/I€‘ SABJICHUSA

Ucnonp3oBath 1pu  pemieHUMM — y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMHM JJs TOHMCKA, CTPYKTYpUpPOBaHMS,
UHTEpHpeTallid M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TIOMYJSPHOM
UHpOpPMalLlMY, TOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaJM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

OOBSACHATh TNPUHIUIBI JEUCTBUS MAaIlIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIB30BaHUS B
OBCEIHEBHOMN XU3HHU

11.17

[TpuBoauTh THpUMEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS 1O (PU3UKE B TOBCEAHEBHOM KU3HU
uist obecrieyeHus: 0€30MacHOCTH MpH oOpalleHud ¢ mnpubopamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, /ISl COXPAHEHHS 3I0POBBS U COOITIOICHHS
HOPM PKOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpere

Pabortatp B rpynme ¢ BBIIOJHEHHEM Pa3IUYHBIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIPENeNiaTh 00s3aHHOCTH
U TUTAHUPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAILUSX, aJIEKBATHO
OLICHWBATh BKJIAJ KaXJOTO M3 YYAaCTHUKOB TPYNIBl B pEHICHHE
paccMaTpuBaeMoi TPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOIIEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B IMPOLECCE MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponb u w™ecto ¢usuku B GopMUpPOBAHUU
COBPEMEHHOM HAayyHOM KapTUHBl MHpa, B
MPaKTUYECKON JEATEIbHOCTH JIFOIEN

MEXAHUKA

2.11

KMHEMATHKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHA. CucremMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHHe MepeMenieHul u
CJI0KEHHE CKOPOCTEMN

2.1

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSMOJIMHENHOE IBUKCHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs,
IIyTU U IEPEMEILIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHOe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

KpuBonuneiinoe JBHYKEHUE. PaBHOMEpHOE
JIBUKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBas CKOpOCTb, JIMHEHHAsI CKOPOCTh. [lepuon u
yactoTa. LleHTpocTpemMurenbHoe yckopeHue

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE NIEpeAaun




2.2

2.1.7

[Ipaktudyeckue padoTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccienoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyNI0. M3yueHue IBUKEHUS
HIapHKa B BA3KOHM KUAKOCTHU. M3ydeHue nBrKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocutenbHOCTH ['amunes. llepBsiid
3ak0oH Hprorona. lHepuuanbHbIle CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIOo3nu CUJl

Bropoii 3akon HeloToHa /17151 MaTepuaibHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.2.4

3aKkoH BCceMHUpPHOTO TAroTeHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKEHHUS U cuia TpeHus nokos. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHNUS NPH IBUKEHUU TeJa
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTymarensHOe ©  BpalIaTeNbHOE BIDKCHHE
abCoIIIOTHO TBEPOTO TeNa

2.2.8

2.2.9

2.2.10

MOMEHT CHJBI OTHOCHUTEIBHO OCH BpallCHHS.
[Imeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOﬁCTBaZ MNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUS
Opycka Mo HaKJIOHHOW TMJIOCKOCTH TMOJ JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpPMUPYEMOI
NPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

2.3

3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepuaibHBIX  ToYek. Mmmyabc cuimsl U
HN3MCHCHUC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaneHus: ummynbsca B MCO. PeaktuBHoe
JBUKCHHE




2.3.3

Pa6Gora cubl

2.34 MomHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. lloreHnuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIH3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHbIC U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 pabOThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPIHMH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCTPOWCTBA: JBH)KCHHE PaKeT,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Ipaktnueckue  pabotel.  W3ydenuwe  cBsi3u
5310 CKOpOCTEH  Ten Tpu  HEYHpyromMm  yuape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE IBUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.12

3.1.3

3.1.4

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HA OCHOBE
STHUX MOJIEJIEN

Macca  monekyn.  KommuecTBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOHGKynS[pHO-KI/IHeTHLIeCKOfI TEOpHUH HUACAIIBHOTO
rasza

AOcomoTHasT TemrmepaTypa Kak Mepa CpeaHei
KUHETUYECKOU OHCPIrur TCIJIOBOTO JBUIKCHUSA
yactui rasa. [lIkana remneparyp KenbBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneeBa. 3aKkoH
JanproHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30mponecchl B UAEaIbHOM ras3e
C TTOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXJIy IapamMeTpaMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJMHAMUMKNA

321

TepmonnHamuueckas — cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpeHHss
SHEPrusl OJJHOATOMHOIO UEAILHOTO rasa

Bungr TeIUIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUsA, U3JIy4eHHe. TemnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbIii 3akOH TepMoauHaMUKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padoThI raza

3.25

TeroBble  MammHbl.  [IpUHIMOBI  AEUCTBHS
TeryIoBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TeIUIOBbIX MammuHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TermiaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOGpaTumocThb
IIPOLIECCOB B IpHUpoAe. TeruioBble JBUTATENH.
DKonorudeckue npooIeMbl TETIOIHEPTeTUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHOM
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapooGpa3oBanre u KoHnmeHcanus. Mcnapenune u

3.3.1 KUIICHUE. YAelbHas TEIUIoTa MapooOpa30BaHMUs.
3aBHCUMOCTh TEMIIEPATyPhl KUTICHHUS OT JAaBIICHHUS
3 3 2 A6COHIOTH3.5I )41 OTHOCHUTCIIbHAasA BJIAXKHOCTDH

Bo3ayxa. HacelenHslii map




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

3.34

3.35

[InaBiienne u KpUucTauIM3aus. Y IeJbHas TEIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOUCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJOTUHU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIIaXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

OnekTpuzauus Ten. OJeKTpuueckui 3apsa. [[Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

B3aumopeiictue 3aps10B. 3akoH Kynona

4.1.5

DnekTpuueckoe ToJe. HanpspokéHHoCTb
ANEKTPUYECKOro noiid. [IpuHumI cyneprno3unu.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

IIpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM noJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHeHcaTop. DIIeKTpOEMKOCTD
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIUTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Toka. Cuna
TOKa. I1OCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 17151 yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  gns mONMHOM  (3aMKHYTOM)
aneKTpruecKoi renu. KopoTkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBEpXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MPOBOJIUMOCTh TMOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNIeKTPUUECKUI TOK B 3JEKTPOJIUTAX.
DNEKTPONUTHYECKAsT AUCCOLMAIUA. DIEKTPOIIN3

4.2.12

DneKTpuuecKuii TOK B razax. CaMoCTOSATEIbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Momuus. [1nazma

4.2.13

TexHHuuecKue ycTpocTBa: aMIepMeTp, BOJIBTMETP,
peocrar, HCTOYHHUKN TOKa,
AJIEKTPOHArpEBATEbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPHUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUACTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa UM €ro
BHYTPEHHEro  compoTtuBieHus.  Habmonenue
JJIEKTPOJIU3a

11 KIIACC




Kon
paszjiena

4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OJIEKTPOAMMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S UHAY KW A

43.1

IlocTossHHEIE MAaruuThl. B3aumoneiictBue
HOCTOSHHBIX MarHuTOB

4.3.2

4.3.3

43.4

MaruutHoe noje. BekTop MarHuTHOW UHIYKIIHMH.
IIpunuun cynepno3unyu. JIuHUM MarHUTHOU
AHIYKLIWU. Kaptuna  nuHwmit MarHUTHOU
WHYKIIAY TIOJISI TOCTOSIHHBIX MAarHUTOB

MarnutHoe mose npoBoJHUKa ¢ TOkoM. KapTtuna
JUHUH TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJILIICBOT'O IPOBOJHHUKA, KATYIIKHA C
TokoM. OmeiT  Opcrega.  BzaumopeiictBue
IMPOBOAHUKOB C TOKOM

Cuna Amrnepa, e€ MOAYJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaylb M HalpaBJCHUE.
JIBukeHue 3apsHKeHHOM 4acTUIbI B OJJHOPOTHOM
MarHuTHOM noje. Pabota cumsl Jlopenia

4.3.6
4.3.7

SIBieHUE PIEKTPOMATHUTHON MHIYKIIUHA

IToTok BCKTOpa Mar HUTHOM HHAYKIIUU

4.3.8

OJAC wuHayKuuu. 3aKOH AJIEKTPOMAarHUTHOM
nHaykunn Papanest

4.3.9

4.3.10

Buxpesoe anexrpuueckoe noise. 9/1C nnnykunn
B MPOBOJHUKE, JBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JIE

IIpaBuno Jlenna

4311

4.3.12
4.3.13

NunyktuBHOCTH. SBNeHne camouHaykuuu. 3/1C
CaMOUWHIYKITUN

3Hepr W MAroHuTHOTO ITOJISI KaTYIIKU C TOKOM

DJIEKTPOMArHuTHOE MOJe

4.3.14

Texauueckue YCTPOMCTBA: MMOCTOSIHHBIC
MAarHHUThI, 3JIEKTPOMArHUTHI, JIEKTPOJBUTATEND,
YCKOPHUTEIIH 3JIEMEHTaPHBIX JaCTHII,
WHIYKIIMOHHAS M€Yb

4.3.15

[TpakTuyeckue paboThl. M3ydeHue MarHUTHOTO
IOJIS1 KAaTYIIKH ¢ TOKOM. MccnenoBanue NercTBrs
IIOCTOSIHHOTO MArHWTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHEBIE
KoseOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa u (asza KoreOaHmit

[IpyXuHHBIN MasiTHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHu M.
Kunematnueckoen JAMHAMUYECKOE OIHUCAHHE
K0J1€0aTEeIbHOTO ABM)KEHUS

5.14

IIpeBpamieHue 5SHEpruM NpH TapMOHMYECKHUX
konebanusax. CBs3b aMIUIMTYIBI KOJEOaHWUU
MCXOJHON BEJIMYUHBI C aMILTUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYP. CBoboxHbIe
AJIEKTPOMAarHuTHbIE KoOJeOaHHUS B HJI€aIbHOM
KOJICOATEIbHOM KOHTYpE. AHAJIOTHA MEXIY
MEXaHUYECKUMH u AJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUA OHCPIruMd B HACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BBIHY)KILGHHLIC MEXaHHUYCCKHEC KoJIeOaHusI.
Pe3onanc. Pe3onaHcHas KpuBas. BBIHY)KI[CHHLIC
SJICKTPOMArHUTHBIC KoJIeOaHMsI.

IlepemeHHBII TOK. CunyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTB nepeMeHﬁoro TOKa. AMHJ’II/ITYI[HOC nu
JICUCTBYIOIIEE  3HAYEHUE CHJIBI TOKa H
HaHpH)KeHI/ISI

5.1.10

Tpancopmarop. IlpousBoxacTBo, mnepenada u
norpedieHue JIEKTPUIECKOMN SHEPIUH.
OKOJIOTMYECKUE PUCKH IIpU  NPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUU. KynbTypa
HCITOJIb30BaHUS 3IEKTPOIHEPT U B
[IOBCEHEBHOM KU3HU

5.1.11

TexHuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUUECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

5.1.12

[IpakTuueckue paboTHL. UccnenoBanue
3aBUCHUMOCTH TEpHOa MallbIX KoJieOaHul rpys3a
Ha HUTU OT JUIMHBL HUTU M MacChl Tpys3a.
HccnenoBanue MepeMeHHOrO0 TOKa B LIEMU U3
MOCJIEI0BATENbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U Pe3UcTopa




5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

5.2.3

Mexanunyeckue BOJIHBI, YCIIOBUS
pacupocTpaHEeHusl. [Iepuon. Ckopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIC BOJTHBI

#H##Par###  UuartepbepeHius u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CxkopocTh 3BykKa. ['poMKOCTH 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbBIE BOJIHBIL. Y CJIOBUS U3JIy4EHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B umw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojspusanus,  IUQpaKIus,
uHTepdepenus. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpumeHenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[MpuHIMIBI ~ paguOCBSI3W U TEJIEBUACHHUS.
Panuonokanus. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaloIleH cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[IpsimonuHEHOE pacnpoCTpaHEHUE CBETa B
oJHOpoJHOM cpene. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUs CBETA.
[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKaiie

533

5.34

5.3.5

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbii
YroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucniepcust cBera. CrOXHBIH cocTaB 0enoro
cBerta. IlBer

5.3.6

Colwuparoiye U pacceMBarolue JUH3bI. TOHKas
nuH3a. OKYCHOE pacCTOSIHUE M ONITUYECKas Cuila
TOHKOW JuH3BL. [locTpoeHne u300pakeHUi B
coOuparomMX W  pacceuBalOIIMUX  JIMH3aX.




@opMyI1a TOHKOM JTUH3BIL. Y BEJINYEHUE, 1aBAEMOE
JIMH301

537 [Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOMN

ONTHUKH
HNuTtepdepennus CBeTA. Korepentnsie
538 WCTOYHUKHU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(l)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpaxmus csera. Judpakuumonnas pemérka.
YcnoBue HaOMIOIEHUSI TJIABHBIX MAaKCUMYMOB
OpU MaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonstpusarus cBera

5.3.9

TexHudyeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
5311 ¢doroamnmnapar, IIPOCKIIMOHHBIN amnmapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA,
TU(PaKIMOHHAS PEHIETKA, TTIOISIPOU]]

[TpakTueckue padotel. M3mepeHnue mokaszaTens

5312 IPETOMIICHUS. UccnenoBanue CBOICTB
e n300pakeHui B JINH3aX. Habmronenue

JUACIIEPCUU CBETA
BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynater TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCUTEJLHOCTA DHWHIIITEHHA

6.2 OTHOCHUTEIHLHOCTD OOTHOBPEMCHHOCTH.

3aMe,Z[J'ICHI/Ie BPEMCHU U COKpAIICHUC AJIMHbBI

6.3 DHeprus ¥ UMITYJIC CBOOOTHON YaCTHUIIBI
CBsi3b  Macchl C DJHEprHed H HMMITYJIbCOM

6.4 CBOOOIHOM YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna IlnaHka CBsI3M SHEPruun
711 ¢doToHA € ero 4yacToTOH. DHEPrus W HUMILYIIBC
¢dorona

OtkpeiTHe W wuccienoBanue  (Gorodddekra.

7.12
Omneiter A.I'. CtoneroBa. 3akonsl pororddexra




7.2

7.3

7.1.3

VYpaBuenue DifHmreriHa s poTorddexTa.
«Kpacnas rpanuma» porodddexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. JIeOGenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTBa: (b OTO3IEMEHT,
dboTogaTuuk, CoTHEUHAs OaTapesi, CBETOAMO]]

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOJeNlb aTOMa

7.2.2

IToctynatel bopa. M3nydeHue u DoOrioueHue
(OTOHOB IIpH NEPEXOE aTOMa C OAHOI'O YPOBHS
SHEpruu Ha Apyro. Buasl cnektpoB. CroexTp
YPOBHEW SHEPTUU aTOMa BOJAOPOAA

7.2.3

7.24

7.2.5

BosiHoBBIE cBOMiCcTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM yalli3M.
Judpaxnus 31eKTPOHOB Ha KpUCTaLIax
CHOHTaHHOE U BBIHYXK/JEHHOE  M3Jy4Y€HUE.
VYcTpoiicTBO U IPUHIMIT pabOTHI J1a3epa
TexHuueckne  yCTpOMCTBa: CIIEKTpaIbHbIN

aHanmu3  (CHEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTueckue paboTHI. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpBITHE PanvoOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO M3iaydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHus. Bnusuue
paZOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

7.3.3

7.3.4

OTkpbiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsina
sapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacma,. I"amma-n3nyuenue. 3aKoH
palMOaKTUBHOIO pacnaaa

7.3.5

OHeprus CBsI3U HYKJIOHOB B siZIpe. SIiepHbIe CUIIBI.
Jedekt macchl siapa

7.3.6

Anepubie peakunu. JleneHue u CUHTE3 Alep




7.3.7

Snepuslii  peaktop. TepmosimepHBI  CHHTES.
[TpoOGaembl 1 NepCHeKTUBBI A1EPHON SHEPTETUKH.
ODKOJIOTUYECKHE ACHEKTHI SIICPHON YIHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHHUeCKHue yCTPOMCTBA: IO3UMETpP, Kamepa
Bunbcona, siaepHslii peakTop, aToMHas bom0a

[Tpaktuyeckue padothl. McciaemoBaHue TPEKOB
gacTHI] (110 TOTOBBIM (hoTOrpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Besnus, spKUe 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHON TpyNIIbI.
IInaneTsI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11a"eTsl. Masble Testa ColMHEYHOM CUCTEMBI

8.3

8.4

Conname, ¢dorocdepa u atmochepa. ConHeuHas
AKTUBHOCTbH

Uctounuk snepruu CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHUMOCTb, panuyc, TeMIreparypa, ux
B3aMMOCBs3b. /[narpaMma «CneKTpajbHbIN KJ1acc
— CBETUMOCTB. 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATEILHOCTH

Buytpennee ctpoenue 3BE34. CoBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOXKACHUHN U 3BOIIOLUU
CouHIiia ¥ 3B63/1. DTanbl )KU3HU 3BE3

8.7

Mneunslii [1yts — Hama [NaakTuka. CivpaneHas
cTpyktypa [anaktuku, pacnpeneiieHue 3BE3],
ra3a u nelu. [lonoxxenue u nBuxenne ComnHua B
I"anakTuke. ITnockas 151 chepuyeckas
noacucTemsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasakTMKu W KBa3aphbl.
UeEpHbie bIPHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoi. 3akoH
Xab6ma. Pa3beranme ramaktuk. Bo3spacTt wu
panuyc Bcenennoi, teopus bonbiioro B3phiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3JIy4eHUE




MacurrabHast CTPYKTYypa Bcenennoti.
8.10 Meraranaktuka.  Hepeménnbie  mpoOiemsl
ACTPOHOMHH



IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMUpOBaHHOCTh YMEHHI pPACIIO3HABATh (DU3WYCCKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATHUAMU H

BCJIIMYMHAMHU, XapPAKTCPU3YIOILNUMU (1)I/ISI/I‘IGCKI/IG IMpoueCChl

CdopMupoBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHHUKH, MOJICKYJISIPHOM Gu3MKK U TEPMOJMHAMHMKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3indaTh YCIOBUS
(rpaHu1Ibl, 007ACTH) MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapakrep GyHIaMEHTATbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacuéTHbIE 3aJaud C SIBHO
3aJJaHHOM M HEeSIBHO 3aJJaHHOM (PU3MUECKO MOJEIIbIO: HA OCHOBAHUHU
aHaJgu3a yYCJOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTHYEeCKMX METOJOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOyIOIIMEe TPUMEHEHUS 3HAaHUHN U3
pa3HBbIX pa3leioB IIKOJIBHOTO Kypca (U3HKH, a TAaK)Ke WHTErpaluu
3HAHUM W3 JpPYyrux I[PEeIMETOB €CTECTBEHHOHAYyYHOIO IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKIECHUHM C OMOpoll Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




BnageHne — OCHOBHBIMM ~ METOJaMU  HAY4YHOrO  IIO3HAHUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIyYEHHBIE PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEeOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENLCKON  JIEATEIBHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX ~ U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH  YMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; TPEACTABICHUH O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUISl JAIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMYHbBIMM crocobamu paboTel ¢ uHGpopMaluei
(Gu3NYECKOTO COJEp)KaHUs C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHAIW3a U
00BSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasn Kon
eaa/ JjeMe IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
TeM HTA
bl

1 MEXAHHUKA

11 KMHEMATHKA

111 MexaHu4ueckoe JBHXXCHUC. OTHOCHTENHLHOCTD MCXaHHUYCCKOI'O

nerkenna. Cucrema orcyéra

MarepuaibHas TOUKA.

TpaeKTopHa

E& panmyc-eexTop:
Flr)=(xle) ple ) z(e)),
TpaeKTopI,

TIepeMeIleHIIE: /
11.2 ‘Q‘}T:F('@)_‘F('fl):}_'z _‘.,—.1: X
=(Ax, Ay, Az),

]

yTE.
CroxxeHIle [TepeMeleHHit:

N =, +

CkopocTh MaTepuanbHOM TOUKHU:

—7=(v,,0.).

113
CroKeHHe CKOpPOCTell: 0, =0, + 0, -
Brruncinenue nepemMeleHus U MyTu MaTepuanbHON TOYKH IIPU

MPSIMOJIMHEHHOM JIBUXKEHUHU BIOJIb OCH X O TpadUKy 3aBUCHMOCTH
Ux(t)

114




1.1.5

1.1.6

y __AD .
VekopeHIle MaTepHaabHOIT TodIKIL: d = A—L =0/=(a..a,.a,).
f ol T

_Au

m =(v,),". amanorr=o a, = (v, ). a.=(v.);.

v

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
x(t) = xg + Vout

X(t)=x

+v

0X

Ve (t) — Vo, = const

const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE:

at

x(t)=x,+u, t+
v (t)=v, +at
a, = const

U;Tx - U.l‘x = 2&'1_ (Il - Il]

L

HPII JBILKCHINI B OTHOM HAIIPABICHII OVIE S = %

&

Ly

s

I




1.1.7

1.1.8

CBoOoaHoe majieHre. Y CKopeHHue CBOOOTHOTO TaICHHMS.

Vi

Yo o

0 Xo {

JIBukeHue Tena, OpOILIEHHOTO MO YTJIOM 0L K TOPU3OHTY:

[.‘k‘{f} =X, +U,f=x +tU,cosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, +U,sina- I—STT

v (t)=uv, =uv,cosa

v.(t)=v,, +gf=v,sina—gr

=0

o
o
g =-—g=const

X

1

KpuBonunelinoe aBuxenue. J[BmxeHrne MaTepuaaibHOM TOUKH 11O
OKPYKHOCTH.
VYrnoBas U JIMHENHAsA CKOPOCTh TOUKU:

v = wR

R

HpI/I pPaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_21r_2
w= T = TV

2




1.2

2o
. LleHTpOCTpEMUTEIBHOE YCKOPEHHE TOYKH:

v? 2p
a =—=w
nc R

a
uc
R
\'
2

w
2

R

. IlostHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.1.9

1.2.1

1.2.2

Teépnoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE TBEPAOTO
Teaa

JTIMHAMUKA

HNuepumansubie cucteMbl otcuéra. [lepBoiii 3akoH HeroTona. [Tpuniun
OTHOCHUTEIBHOCTH [ anuies

Macca tena. IInmoTHOCTE BelliecTBa:
m

P=7




Cuna. [TpyHuuMn cynepro3uiyuu CUI:
FpaBHoaeﬁCTB = F1 + F2+- -
F
PaBHOJCHCTB
F
1
1.23
+
F
2
+
Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B MCO
Fl = maq
1.24 F
1




Ap = FAt

At
npu

-

F = const

1.2.5

‘Fl?_ F21

Tperuii 3akoH HproTOHA /111 MaTe€pUaIbHbBIX TOYEK:

Fi,=—Fy




=

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHJIBI MPUTAIKCHUA MCKIAY TOUCYHBIMU

MaccaMU paBHBI
mim;

RZ

F=aG




Cuna tsoxectd. LleHTp TshkecTH Tena. 3aBUCHMMOCTH CHIIBI TSDKECTH OT
BBICOTHI N HaJl TOBEPXHOCTHIO TUIaHETHI pagunycom RO:

_ GMm
" T Ro+ )
mg
(R
0
+
h)
2
GMm
Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
1.2.7
—kx
Cuna tpenus. Cyxoe TpeHue.
1.2.8 Cuiia TpeHust CKOJIbKEHUSI:




UN

Cuna TPCHUS ITOKOS:

1.2.9

Ep < uN
F
<
uN
Koaddunment tpenus
[laBienue:
P=%




1.3

CTATUKA

131

1.3.2

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUsA:

IM| = FI, rae | — meyo cuier

4

OTHOCHUTEJIBHO OCH, Tpoxojsmield depe3 Touky O mnepneHIuKyIspHO
PUCYHKY
Hentp macc Tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX TOYEK:

- -

myry + myry+...

T
e my +my+...







B oHOpOAHOM TTOJIE TSXKECTH

(g = const)

const)

HOCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCECTU

133

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0

11:3 +F,+...=0
HHHP
artH 3axoH [Tackans
1.34
HHP JlaBneHwne B )xuAKOCTH, Tokosmeicsa B ICO:
ar#i p =Dpo+pgh

1.3.5




pgh

HHHP
artH
1.3.6

3akoH Apxumena:

>
>

FApX = _PBbITeCH

€CJI TEJO M KUIKOoCTh nokogrcs B UCO, To




1.4

HHHP
ar##
14.1

pgV

BbI
TEC

VcnoBue ninaBaHus TEa

FApx = ngBbITeCH

3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynbc MmaTepuanbHON TOYKHU:

- -

p=mv




HHHP
artHt
1.4.2

NMmnynbc cuctemsl Tei:

- - -

p=p1+p2t..




HHHP
artHt
14.3

A(

3aK0OH U3MCHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B 1CO

Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHemHAt+- i




1BH
(G118

At

2BH
emr

At

B UCO , ecitm

Ap = A(p1 + p2+...




, €CITH

1BH
(S118

d -

FlBHeI.LIH + FZBHeU.IH+- ..=0




2BH
[Sii

PeakTnBHOE IBMKEHIE

H#HHHHP
ar#
144

1.4.5

At

F
V{z:%.:x~

Pabora cuiibl Ha MajTloM NEpEeMCIICHUN:

Az|ﬁ'|-|ﬂf‘|-c&5 a=F, Ax

=
=
el

MoIHOCTE CHJIBI:
€CJIH 3a BpeMs
At




paboTa CHITbI U3MEHSIETCS Ha , TO MOIIIHOCTD CHJIBI
uy: |
P=— =F-p-cost
'&I Ar—s)

1.4.6

Kunernueckas sHeprusi MaTepuaibHONW TOYKH:
mv?  p?
Eun = =

2 2m




1.4.7

3aKOH U3MEHEHHUS KHHETHYCCKOW YHEPTUU CHCTEMbI MaTEPHAIbHBIX
toyek: B UCO AExun = Al + A2 + ...

ITorennmanbpHas OHCPI'UA:

JJIA ITIOTCHIIUAJIBHBIX CUJI

A12 = E1110Te1-1u - EZHOTGHH_Z AEHOTeHu

Lot
eHIl

2nor
eHIl

AE

ot
SHI[




[ToTeHnuanpHas SHEPTHUs MAaTEPUATHLHON TOUYKH B OJTHOPOIHOM TI0JIe
TSDKECTH

EHOTeHu = mgh

noT
€HII

mgh

[TorennuansHast 3HEprus yrnpyro aeopMUpOBaHHOIO Teja:

kx?
EHOTeHu = T

ToT
CHIY




1.4.8

3aK0H U3MEHEHUSA U COXpPaHCHUA MEXaHUYECKOU OHECpPIUu:
Euex = Exun * Enorerm.
B IHCO AE,ex = Agcex HETIOTeHII. CHI
B IICO AE,;ex = 0, eCIH Agcex senoresn can = 0

1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

l'apmonnueckue kosnebaHUS MaTepUAIbHON TOYKH. AMIUIMTYAAa U
¢a3za xonebanuil. Kunemarnyeckoe onucanue:
x(1) = Asin( @r +o, ).
U (5) =x.
a(H=(v,),=—a'x(d) =a, +0'x=0,
IZIe X - CMEILEHUE U3 PAaBHOBECHSL.
JlMHaMu4ecKoe ONHUCaHHe:

ma, = —kx,
X

ma

—kx,

rae

ma

. OTO 3HAYUT, YTO




—kx.

DHEpPreTU4YecKoe OmnucaHue (3aKOH COXPAHEHUS MEXaHUYEeCKOM

SHEPTHH):

-

n.U‘JrE_nqm_kd _

2 2 2 2

CBs13p aMIUIUTYZbl KOJIEOAHMM CMEUIEHHs] MAaTepUaIbHOM TOYKHU C

aMIUTUTYIaMU KoJie0aHul e€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

[lepron u yacToTa KoneOaHmii:

r-2r_1

] v

[Teproa ManbIx cBOOOAHBIX KOJIEOAHUI MATEMATHUYECKOTO MasiTHUKA:

i
1.5.2 T=1m |-
g
[lepuon cBOGOIHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!
m
T'=2m,|—
k
153 Boinyxxnennsie konebanus. Pezonanc. PezonancHas kpuast
Ilonepeunsle U npoaosbHEIE BOIHBL. CKOPOCTh PaclpoOCTPaHEHUS U
JUIHA BOJIHBI:
v
154 A=yl =—
v




WuTepdepennys u audpaxiust BOIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA

2.1.1

Mogenu crpoeHuss rasoB, XuUIAKocTed W TBEpAbIX Ten. Ilycts
TepMOAMHAMUYECKass cucteMa (Teno) cocTouT u3 N OJMHAKOBBIX
MOJIEKYJI. Torna KoJIM4ecTBO BElIeCTBa
_ N _m
v Ny B u




rac

—quciao ABorajapo, M — macca CUCTEMBI (Tena),

u
— MOJISIpHAsI Macca BEIIeCTBa

u

2.1.2 TennoBoe ABUYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumoaeiicTBre yacTHIL BEIIECTBA
2.14 Huddysus. BpoyHoBckoe nBUKEHHE
2.15 Monens uneansaoro raza 8 MKT
CBsA3bp MEXIy MAaBJICHUEM M CpPEIHEH KHUHETHYECKOW SHeprueu
2.1.6 MOCTYNATEILHOTO TETUIOBOTO JIBIXKEHUS MOJIEKYJ HICATHHOTO ras3a

(ocnoBHOE ypaBHeHue MKT):




p= mnnuz—zn {.m”v: —zn £
3 3 1 2 3
rae MO — macca OfHON MOJIEKYJIbI,
N
n=—
|4

- KOHLCHTpausd MOJICKYJI

2.1.7 AoOcomoTHas Temmieparypa: T =t+273K

CBs13p TemmepaTypel raza co CpelHed KHHETHYECKOW »sHeprueit

MIOCTYIATEIBHOTO TEIJIOBOTO JBUKEHUSI €T0 MOJIEKYIL:

{ 2
218 r_=|M | iy
L2 2

2.19 VYpaBuenue p = nkT
2.11

Mogens uaeaabHOIro ra3a B TCPMOANHAMUKE:




VpaeaeHHe MeH e neeBa — KianeHpoHa
BeIpakeHHe U1 BHYTPeHHEH JHePIHH

Vpapnenile MeHjueneeBa — KiamneiipoHa (IpHMeHIIMEIE

3AIIICI):

pV=""RT =vRT =NkT, p=PRL

K K

BripakeHne 1A BHYTPeHHEIl 3HepI 0HOaTOMHOTO Hilea
raza ([IpIMeHIIMEIe (POPMET 3aIIICH):

3

U=3vrRr=2mkr =321
2 2

3
—RT =ve, T=—pV
2 vt TP

2.11

3aKkoH I[aJ'IBTOHa JJI JaBJICHUSA CMCCH Pa3pCiKCHHBIX Ia30B!:

P =01 +p2+




2.11

M3omporeccsl B pa3pexEHHOM a3e ¢ IMOCTOSIHHBIM YHCIIOM MOJIEKYJ
N (¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA V):
n3zorepma (T = const): pV = const

nzoxopa (V = const):

1%
— = const
T cons

const

nzobapa (p = const):

N <

= const

const




I'paduueckoe npeacraneHue m3omnporecco Ha pV-, pT-u VT-
JarpamMmMax.

OObeIMHEHHBIN Ia30BbIIA 3aKOH:

pV ;
T = cons

const

I ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaceimmeHnsble 1 HEHACHIIIEHHBIS Maphl. KauecTBeHHas 3aBUCUMOCTh

2;1 IUIOTHOCTU M AABJICHUS HACBIINICHHOI'O IIapa OT TEMIICpATypbl, UX
HE3aBHCHUMOCTh OT 00BhEMa HACKIIIEHHOTO Mapa
Bnaxnocts Bo3ayXa.
OTHOocHTEeNnbHAS BIAXKHOCTD:
¢ — pnapa(T) _ pnapa(T)
pHaCbILLIHapa (T) - pHacmLunapa(T)
211 )
4 =

HACHIIIIIT
apa




M

= © s ®©

M

HACBILIIT
apa

= S R ®©

M

M




2.2

2.1.1

N3MeHeHne arperatHbIX COCTOSIHUM BELIECTBA: MCHApPEHHUE U

5 KOHJICHCAIIHS, KUTICHUE JKUKOCTH
21.1 H3meHeHne arperaTHpIX COCTOSSHMM BEIECTBA: IUIABJICHHE U
6 KpUCTAILTU3AIUS
2.1.1
. [IpeoOpazoBanue 3uepruu B (pa30BbIX Mepexo1ax
TEPMOJANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpennss sHeprus
223 Temmonepenaua kak crnocod W3MEHEHHsS BHYTpEHHEH sHepruu 0e3
o coBepieHust paboTbl. KOHBEKIHS, TETIONPOBOAHOCTD, H3TyUCHHE
KonuyecTBo TEIIoOTHI.
VY nenpHas TEMIOEMKOCTD BEIIECTBA C:
Q = cmAT
2.2.4
Q
CMAT
VY aenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
2.2.5 VY nenbHas TermoTa miasiaeHus A Q = Am.
VY aenbHas TETUIOTa cropaHus Tormea (: Q = gm
DnemMeHTapHas padoTa B TEPMOJAMHAMHUKE:
A =pAV
A
2.2.6 -
pAV
Brruucnenue padoTsl 1o rpaduky mporecca Ha pV-nuarpamme
[TepBbIii 3aKOH TEPMOANHAMUKH :
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7




AU

(O]




(O]

Anuabara;

Q12 = 0= A1, = (U, — Uy) = AUy,




AU

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mporeccs
[Tpunnune! gerictBus TernoBbix MamuH. KIT/:
2.2.9 B B o
MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
2.2.1 Ir__ —-T
max"[‘l:ﬂw :u:l—rﬂ
0 Tiary Ty
YpaBHEeHHE TEIIOBOTO OanaHca:
Q1 + Q2 + Q3+= 0
Q
2.2.1 *
1
Q
+




3.1

SJIEKTPOAMHAMUKA
OJIEKTPUYECKOE IIOJIE

DnekTpu3aius Teql U e€ MpOsBICHUs. DJIEKTpUUYeCKUi 3apsan. J[Ba

311 BHJA 3apsAa. OJEMEHTapHbIM JJIEKTPUYECKHM 3apsi. 3akoH
COXPAHEHHUS IEKTPUUYECKOTrO 3apsia
B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJJHOPOJHOM BEILIECTBE C IU3JIEKTPUUECKON TPOHULIAEMOCTHIO
€
3.1.2
q B l q - {_?1
F=k|1|_lh‘= .|1|_|"
& 4meg, 17
3.1.3 Onexrpudeckoe noie. Ero neifictBre Ha SIeKTpHUUECKUE 3apsiabl
Hanpsyk€HHOCTB JIEKTPUYECKOTO MOJISA:
) F
Qupo6usrit
3.1.4




npod

HBII

IIoneToqequro3apﬂna:




OOAHOPOJHOC IIOJIC:

>

FE = const.

const.

KapTunbl 1uHui HanpsHKEHHOCTH ATUX TTOJICH

IToTeHnmanbHOCTh QJICKTPOCTATHYCCKOI'O IT10JIA.

Pa3HOCTB IIOTCHOHAJIOB U HaHpﬂ)I(eHI/IGI
A1z = q(d1 — ¢2) = —qAp = qU.

315 d@




—QA¢
qu.

IloTenumanbpHas OHEPIU 3apsaja B 3JICKTPOCTATUYCCKOM I10JIC:

W =q¢
Y
q¢
A=—AW
:
—AW

HOTGHHI/I&J’I QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_K
q




3.1.6

CBsi3p  HanpsHKEHHOCTUM MOJSI U Pa3HOCTU IMOTEHLHUAIOB  JUIS

OJTHOPOJHOTrO 3JIeKTpocTaTrueckoro mojs: U = Ed

[TpuHIUIT CYynepno3uIIuU AIEKTPUUECKUX TTOJIECH:

- - -

E:E1+E2+...,¢ :¢1+¢2+...




+
[IpoBOIHUKY B 3JE€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0
E
3.1.7
0
, BHYTPH U Ha MOBEPXHOCTH MIPOBOJIHUKA @ = CONSt
318 JIMdnekTpuku B 3JIEKTpPOCTaTHMYeCKOM 1mose. JluanekTpuueckas

3.1.9

NMPOHUIACMOCTb BCIICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U




DNeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa:

£&yS
=——=2¢(y

d

&e

eC

3.11

HapaJIJ'ICJIBHOC COCAMHCHUC KOHACHCATOPOB:

q =ql+qZ+...,U1 = U2 =---JCnapaJm_C1+C2+---

o]




nap
an




IlocnegoBarenbHOE COCAUHEHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz =Gz = — =t ot
nocna




- U s




3.11

DHeprust 3apsHKEeHHOTO KOHIEHCAaTopa:

_qU_CUZ_q2

Y 2

2C




co

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cwnia Toka:




7=2q
ITocrosgunsii Tok: | = const

Jlnst mocrosinHOrO TOKa = |t

Ycaopus CYHICCTBOBAHUA BJICKTPUUICCKOT'O TOKA.

3.2.2
Hanpspxkenne U u DJ1C E
3akon Oma 111 ydacTKa Lenu:
/= U
"R
I
3.2.3
DNEeKTPUYECKOe COMPOTUBIICHHE. 3aBUCHUMOCTb  COMPOTHBIICHHS
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JJIUHBI M CEUEHHUs. Y JIeJIbHOE
COTIPOTHUBIICHNE BEIIIECTBA.
R l
R
3.24




Ucrounuku Toka. 9/]C uctouHuka ToKa:

ACTOpOHHI/IXCI/IJI

E =
q

3.25

A

CTOPOHHUXCH
I

BryTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3akoH Oma Ju1s TOJIHOM (3aMKHYTOM) anekTpuuecko nenu: E = IR +

Ir, oTkyna

3.2.6




3.2.7

[TapannensHoe coeIMHEHNE TPOBOAHHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

R napasi Ry R,

map

=—+—+.




HOCJ‘IGI[OBaTeJ'IBHOG COCOAUHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=.,
RI'IOCJI == Rl + R2+ .

4 a6 n o=




Pa6ota snexrpuueckoro toka: A = |Ut.
3akon Jlxoyns — Jlenmna:
Q = I?Rt

3.2.8
Rt

Ha pesucrope

U2
R:Q=A=12Rt=lUt=Ft




MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

AAd
P=—0 =IU

LY, Ar—d
TermoBast MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

b

2. LF
329 PZI‘RZ_ZHJ
L. R
MoIHOCTh HCTOYHHKA TOKA!
Ad
CT. CEOT _
E = ~ =EI
Ar—s()
3.2.1 CBOOOJHBIE HOCHTENU SJIEKTPUYECKHUX 3apsiioB B TPOBOJIHHKAX.
0 MexaHu3mMbl TPOBOAUMOCTH TBEPABIX METAJNIOB, PAacTBOPOB U




3.3

331

pacIiaBoB JIEKTPOJIUTOB, ra3os. [TonynpoBOIHUKH.

[TonynpoBOAHUKOBBIN AKOT
MAT'HUTHOE I1OJIE

Mexannueckoe B3aUMOJEHCTBHE MArHUTOB. MarHuTHoOe IIOJIE.
Bexrop maruutHON MHAYKIMH. [IpyuHIMI Cyniepno3uiuy MarHUTHBIX

OJIEH:

- - -

B = Bl +Bz+...




JluHnn MHAYKOMKA MarHuTHOro mnoiist. KapTuHa JIMHUN WHIYKIWA
MAarHMTHOTO IIOJIS ITOJIOCOBOTO M TOJKOBOOOPA3HOTO IOCTOSITHHBIX

MarHuToB

OmneiT Opcrena. MaruutHoe mnosie NnpoBoJHMKa ¢ TokoM. Kapruhna
3.3.2 JVMHUHA MHAYKIUU MarHUTHOTO I10JIs JUIMHHOTO MIPSIMOTO MPOBOJHUKA

1 3aMKHYTOT'O KOJIBIICBOI'O MPOBOAHHMKA, KATYIIIKU C TOKOM

Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina

F
3.3.3

IBlsina

, TJIe 0L — YTroJ MEXIy HalpaBJICHUEM TPOBOJHUKA U BEKTOPOM

B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina

F

3.34

[qlvBsina




3.4

IJI€ 0. — YTOJl MEX]ly BEKTOpaMu

1

. I[BI/DKGHI/IG 3ap$DKeHHOI\/JI YaCTHLbl B OATHOPOJHOM MAarHuTHOM IT0JIC

OJIEKTPOMATHUTHAA MHYKIA

[ToTok BeKTOpa MarHUTHOM MHIYKLIUU:
® = B,S = BScosa

o
B
34.1
S
BScosa
7 B
4
G2
3.4.2 SIBnenue anekTpoMarHuTHOM nHAYKIMK. DJ]C nHayKIMK




3.4.3

34.4

)

3aKoH 371eKTpoMaruuTHoi nuaykuu dapanes:

AD

E:__

v A

A=

i

N .

DJ1C uHIYKIUU B IPSIMOM IPOBOJHUKE UTHHO# |, MBHOKyIIeMes co

CKOPOCTBIO

w10

B OTHOPOAHOM MArHvuTHOM IIOJIC B:

| E; |I= Blvcosa




Blvcosa

, TJIe 0. — YyTOJI MeXay BeKTopoM B u Hopmalibio

n

K IIJIOCKOCTH, B KOTOPOH Jie)kKaT BEKTOPbI

>
>

lnv

; €CIIH




1
B
, U
v
TO
| E; |= Blv
|E
[
Blv
345 [IpaBuiio Jlenna
NHAYKTUBHOCTS:
L )
I
3.4.6
L




3.4.7

, uma @ = LI
Camounnykuus. IIC caMOMHAYKITNH:

AT
Eﬂ:—L—L =-II
Aty

3Hepr1/1;1 MAarauMTHOI'O ITOJIAI KaTyIIKU € TOKOM:
LI?

WL_Z




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

351

Konebarenbublit KoHTYp. CBOOOIHBIE 37I€KTPOMArHUTHbIE KOJeOaHus

B UACAJIbHOM KOJICGaTeJIBHOM KOHTpr:
[ q(1) =g, sin( ot +@,)

]I['r:] =q;=mjmms['r:m+q}ﬂ:] =] __ cos(af +q,)

®opmyna Tomcona:

T = 2nVLC
T
21
LC
, OTKyz1a
21 1
w=—==—
T ILC
w
T




LC

CBs3b AMIUIMTYBI 3apsaa KOHACHCATOpa C aMHHHTYﬂOﬁ CHJIBI TOKa
npu CBO6OJIHI)IX SJICKTPOMArHuTHBIX KOJICOAHHSIX B nacaJIbHOM
KoJIe0aTeIbHOM KOHTYpC:
gma:r. =

L)

3aKOH COXpaHEHUs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE:

3.5.2
353 BoinykaeHHbIe 27IeKTpOMarHUTHbIE KosiebaHus. Pesonanc
Ilepemennsiit Tok. IIpomsBoacTBo, mepeaaya u MHOTpediieHUE
3JEKTPUUIECKON IHEPTUN
354 . . . )
cus LIT CU" Lr-
+ = mE = =X — const.
2 2 2 2
355 CpolicTBa AJEKTPOMAarHUTHBIX BOJIH. B3aumHas  opueHTauus

BCKTOPOB B BHGKTpOMaFHHTHOfI BOJIHC B BaAKyyM¢€:




E1lBlc

IIkama QJICKTPOMArHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMATrHUTHBIX

3.5.6
BOJIH B TEXHHKE U OBITY
3.6 OIITUKA
36.1 [IpssMonuHENHOE pacHpOCTpPaHEHHE CBETa B OJHOPOJHOM cpene.
o Toueunslii uctouHuk. Jlyu cBera
3aKOHbBI OTPa’KEHHUs CBETA.
a=pf
a
3.6.2

olp

YOI eed




3.6.3 [TocTpoenne n300paKeHHH B IIIOCKOM 3epKajie

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomiuenue ceera:

nysina = n,sinf.

sina

sinp.

3.6.4 AOCOIIOTHBIN IIOKA3aTelb PETOMIICHHUS:
c

Nasc = v




OTHOCHUTENBHBIN TTOKA3aTENb MPEIOMIICHUS
n, M

n =
OTH n1 vz




Xon myuel B IpuU3Me.
V1=V, Ml =M,
CooTHOIIEHNE YacTOT W COOTHOINEHHE JUIMH BOJH TpPHU TIepexoje

MOHOXPOMATHUYCCKOI'0  CBCTA YEpC3 TpaHUlly pasgcia IABYX

OINITHUYCCKUX CPCI:

3.6.5

ny<ny ny

[TonHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHBIM yro MOJHOTO BHYTPEHHETO OTPAKEHUS:

. 1 Ny
Sinay, = =—
Norn ny

Sinao.




36.8 Colwuparonue W pacceuBaroniiue JUH3bI. ToHKas JmH3a. DOKyCHOE

PACCTOAHHUC U ONITUYCCKAA CUJIa TOHKOM JIMH3HI:




| =

3.6.7

®opmyiia TOHKOH JIMH3bI:

Q|
| =
1| =




VBenuuenue, 1aBaeMoe JIMH30M:
h

H

IS
T d




d #Tv

A"

F\ h

f

o

B clIydac pacceI/IBanmeﬁ JIMH3BI:

1
D F=—=0,
0= DO

3.6.8




If|

Xoxa nyda, MPOILIEAIIErO JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€

IJIaBHOW omnTuueckord ocu. [locTpoeHne wu300pakeHW TOUYKH |




OTpe3Ka MPsSMON B COOMpAIOIIMX W PACCEHMBAIOIIMX JIMH3aX U HUX

cUCTeMax
36.9 @doroanmapaT Kak onTudeckuit mpubop. [ma3 kak onTuueckas
o cucrema
Wntepdepennust  cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBHSA
HaOJII0/IeHUsT MAaKCUMYMOB W MHUHHUMYMOB B HHTEP(EpEeHIIMOHHON
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB:
A
3.6. MAKCIIMYMBI — A=2m=, m=0,£1,£2,+3 |
v
MITHIIMYMET — .-l*-.=l{2m+l_]:, m=0,+1,+2 +3 .
Hudpakmus ceera. JudpaknronHas pemeTka. Y cJIoBre HaOII0ICHUS
TJIaBHBIX MaKCHMYMOB npu HOPMaJIbHOM naJicHuu
MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJIHBI A Ha pPEHmETKY C
nepuozom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
dsing
3.6.1
1 —_
mA,
m
0,
+/
1,
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3.6.1
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4.1.2

HI/ICHepCI/IH CBCTa

KBAHTOBAA ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
I'unote3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv

®oronbl. JHeprus GoToHa:

E=h _he
=hv=—=pc

pc

Nmmynse dpoToHa:




©
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®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHbl hoTorhdexra

414

VYpaBuenue DitHmreiHa 1151 hoTodddekra:

Eporona = Abixofa + Eyyumax,

¢doTona

ABbIXOda
+

KHMHMax

rae ,

E¢0T0Ha =

ho

TOH

hv = —,




ABbIXOAa = thp =

BBI
Xon

hv

hc

p-




Evyumax =

E
KHHMax
2
mv
m
ax
eU

2
mv-max

2

= eUzyy




415

[laBiieHue cBera.
JlaBneHue cBeTa Ha IMOJHOCTBIO OTPAXXKAIOUIYI0 MOBEPXHOCTh U Ha

MMOJIHOCTBIO ITOTJIOIIAOIITY0 ITOBECPXHOCTDH

4.2

OU3NKA ATOMA

4.3

4.2.1

IInanerapnas monens aroma

4.2.2

4.2.3

[locrynatel bopa. M3nydyenue u nornouienue (GOTOHOB IpU MEPEXOIE
aToMa ¢ OJJHOI'O YPOBHS SHEPIUHU HA JPYTOM:

he
mRr -~
Y

hv =|E, -E

™ |

JInnenyaTple CIIEKTPBI.

CHCKTp ypOBHCfI OHEPIrur aToMa BOAOpOJa:

—13,69B
E, =22 4-123 .

n*

OU3NKA ATOMHOI'O APA

43.1

4.3.2

Hyxnonnass moxens snpa [eitsenOepra — MBanenko. 3apsia siapa.

Maccosoe uncio siapa. M3oTomnst

PannoakTUBHOCTE.

Anbda-pacnan:
A A4 1
X—>>,Y+ ;He

bera-pacna.

DneKTpOHHBIN B-pacnan:

A A [ J—
7 X—= Y+ je+v,

[TosutponusIit B-pacnan;
A A Oz, .,
XY + €+ v,

l'amma-uznyuenue

4.3.3

3akoH PaaArOaKTUBHOIO pacrajga:




-t

N(®)

[TycTe M — Macca painoakTUBHOTO BeniecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




4.3.4

SnepHsle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Msakume I'.f. ®usmka.l0 kmacc: YueOHUK 1751 0O0IC00pa30BATEIbHBIX
yupexieHnii ba3zoBbiit u yriyoneHusiii ypopau / .51, Mskume, b.b. byxogies,
H.H.Cotckuii ; mog pen.H.A. IlapdentseBoii. —8-e uzn. — M.: IIpocBemenue, 2021.
2. Msaxume I'.5. ®usmka.ll xmacc: YueOHUK s 001€00pa3oBaTEIbHBIX
yupexieHnii ba3zoBbiit u yriyoneHusiii ypopau / .51, Mskumes, b.b. byxogies,
B.M. Yapyrun ; nox pea.H.A. [TapdpentreBoit. —9-e u3a. — M.: [Ipocsemienue, 2021.
3. ®wmsuka. Kojebanus m Bomnbl, 11 ximacc/ Msakumes .51, CunsxoB A.3.,
OOmiecTBO ¢ OrpaHWYeHHONM OTBETCTBEHHOCTHIO «JIPO®DAY»; AximoHEpHOE
00111eCTBO «3narenbCcTBO «IIpocBenienue»
4. Ousuka. Mexannka, 10 xmacc/ Maxumes I'.51., CuaakoB A.3., O0mecTBo ¢
OrpaHM4eHHONM  OTBEeTCTBEHHOCThIO  «/IPODA»; AxumonepHoe o0O0I1IECTBO
«3maTensCcTBO «IIpocsemienre»
5. ®uszuka. MonekynsapHas usuka. Tepmoannamuka, 10 kmace/ Mskumes 1741,
CunsikoB A.3., OOmecTBO € OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/JPODAN;
AKIIMOHEpPHOE 00111ecTBO «3narenbcTBO «IIpocBenienue»
6. ®usnka. Onruka. KBantoBas ¢usuka, 11 knacc/ Mskumes I'.., CuasikoB A.3.,
OOmiecTBO ¢ OrpaHWYeHHONM OTBETCTBEHHOCTBIO «JIPODAY»; AxuumoHepHOE
00111eCTBO «3naTenscTBO «IIpocsemienue»
7. ®wusmka. DnexrpoauHamuka, 10-11 kmaccel/ Mskumes I'.., Cunskop A.3.,
OOmiecTBO ¢ OrpaHWYeHHONM OTBETCTBEHHOCTBIO «JPO®DAY»; AxumoHepHOE
obmectBo «M3aatenbctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. A.I1. PeimkxeBuu. COopuuk 3a1a4 no ¢usuke. 10 — 11 kimace. — M.: [Ipoda, 2006.
2. JL.II. bakanuna, B.E. benonyukun, C.M. Ko3en. CoopHuk 3anau no gusuke. 10
— 11 KJ1acc. M. [IpocBenienue, 2003
3. Coopnuk 3amad no ¢puszuke 10-11 ki./coct. I'.H. Crenanosa.- M.: [Ipocseiienue,
2003.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHblI U PECYPCbI CETH
UHTEPHET

1.http://school-collection.edu.ru

2.http://fcior.edu.ru/

3.http:/iwww.fizika.ru/

4.http:/lexperiment.edu.ru/

5.http://fiz.1september.ru/

6.http://somit.ru/

7.http://www.umsolver.com/rus/math.htm

8.KommnsrorepHas npoektHas cpena «Kupast puzmka»



9. MWurepaktuBnbii Kypc «®uzuka 7-11 xmaccery , OO0 «Dusukon»
10. «Meamatreka 1o  ¢usuke», OO0 «Kupunn wu  Medoauit»
11. «Ypoku bu3uKny, 000 «Knpnn 151 Medoaunii»
12. IIporpammuo-meTomuyeckuii koMmimieke «Harmsmuas  dusmka», BI]
«Kommeke»

13. DnexTpoHHBIC YPOKH U TecThl «Dusuka B mkose», 3A0 «lIpocBemenne-Menua
14. «OtkpoiTas pusnka 2.6» OO0 «DPU3UKOH»

15. https://sdamgia.ru/
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