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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
OCHOBHOU oOpa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanus U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yOIIMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIEHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBIICHHUSI CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEN Ka)KIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJLKEHHs O00pa3oBaHUs B
opraHu3anusx mnpo(ecCHOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o QusNke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHKCJI€ MMPEAMETHBIE PE3YJIbTATHI 110 ro1aM 00yUeHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3aldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K TMpernojiaBanvio (U3MKU Ha YriayOJd€HHOM YpPOBHE MpH YCIOBUU

COXpaHeHHs 0053aTEIbHOM YacTH COJICPKAHUS Kypca.
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®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHbIN Kype HU3HKN — cCcTeMO0Opa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM ONpEeNeNuiio Xapakrep u OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (opMHUpOBaHHE YMEHHUN MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (u3NyecKux Teopui. BenymuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NpeaIioNaracT HCIOJIb30BaAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpm 3TOoM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEIEHUS HJIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. s Gu3uku peanu3anus 3TUX
NPUHLIKIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkrtopa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMUYECKOTO JSKCIEpPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPHU W3YYCHHUH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIAaroBoil HHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepedHeM. BriGop
TEMaTUKH JJIS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM MOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW W MPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpynOBaHHE MJI YYEHUYECKHX TPAKTHYECKUX pPaboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUrMBaeTCs B pacuére

4



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HUHTEIUIEKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuynBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNd, aJeKBaTHOW YCJIOBUSAM 3ajaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3MYECKX HKCIEPUMEHTOB, aHaldW3a W HUHTEpIpeTanuu HHpOpMaIuH,
ONpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YUWTEIb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Paznen 1. Hay4Hnblii MeTOA NMO3HAHUS IPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslil MeTos1 o3HaHus 1
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBICHUH.

DKCHEPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl m3MepeHusi (U3MYECKUX BEJIMYMH (aHAJIOTOBbIE W IU(pPOBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CoNIOTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (uU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKaA,
abCONIOTHO TBEpAOE TeNlo, HJAeajbHas >KUJIKOCTh, HACAJbHBIA ra3, TOYEUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas
TEOpHs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne cuiibl TOKa M HANmpsDKEHUS B LEMNU TOCTOSHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(ppoBoH nadoparopueil no ¢usuke. [Ipumepsl nzmepeHus
(bu3nYECKUX BETMYHH MIPH MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.



Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a1a4M MEXaHHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBI KOOpPJIHHAT.
CnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTEPUAIBbHON TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majicHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBoimHeiHOE  nBWKEHWE. J[BHKEHHWE  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJOBas WU JUHEWHas CKOpocTh. llepmon u yactora oOpaieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHU4ecKue yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETP,
JBIDKCHUE CHApAJIOB, LIEMHBIC, MIeCTEpEHUAThIe U PEeMEHHBIE Tepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

Cnoco0bI ucclief0BaHNs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpagpieHnue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHHUSI OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO ABUMKEHHUS C LEIbIO ONPEIEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHre yCcKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HaKJIOHHOM IIJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

W3mepenne  ycKOopeHUss  CBOOOJHOTO TaJICHAS (PEKOMEHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1a0OpaTOPUN).

W3yyenue nABWKEHHS Tena, OpOIIEHHOrOo Topu3oHTaldbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKIY HaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH TEepHOJia OOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro napamMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeleicHue,
IPUMEDHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoit 3akoH HproTOoHa 111 MaTepUanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. OKBHBAJIECHTHOCTh TI'PABUTALMOHHONW W
WHEPTHON MAaCCBL.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HAJl TOBEPXHOCTHIO TIUIAHETHI M OT Teorpaduueckoil mupoTel. [IBukeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMXKylerocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKECHUS U CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Tejla B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckre YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenune qBMKEHUS TNl B MHEPITUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WIH IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CHWI C
IIPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIBHON CHCTEME OTCUETA.
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PaBeHCTBO cWil, BOSHMKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

[{eHTpoOexKHbIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepenne paBHOJEHCTBYIONIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka ruIMoOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacCHl.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pe3rHOBOM 00paslie, OT UX AepopMaiuu.

N3ydyeHne NBUKEHUS CUCTEMBI TEJl, CBSI3AHHBIX HUTBIO, IIEPEKUHYTOU Yepe3
NErKuii OJIOK.

N3mepenue koddduiiieHTa TPEHUsI MO BEIWYMHE YIIIOBOro KO3 duimeHTta
3aBUCHMOCTH Frp(N).

HccnenoBanue nBrkeHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTH C TIEPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

W3ydeHne NBUKEHUsS IPy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[lnedo cuibl.
CrnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBus paBHOBECHUSI TBEPAOTO TEIIA.

YcroiunBoe, HeyCTOHYNBOE, O€3pa3TIMIHOE PAaBHOBECHE.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TIaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccenenoBanre yciiOBUM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIEr0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENIA, UMEIOLIETO IUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.

Nmnynbsc MaTepruanibHON TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.
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WMITyibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

MomeHT umnyibca MarepuanbHOM TOukd. [IpencraBieHHE O COXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX HOJISX.

PabGora cunbl Ha MajloM M Ha KOHEYHOM IMepememnieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOUTHOCTb CHUIIBL.

Kunernueckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHIMaIbHBIE W HENOTEHUMANbHbIC CWIBL. lloTeHnManbHas »HEprus.
[loTennmanbHas 3Heprust ynpyro neGopMuUpoBaHHON NpyxuHbl. [loTeHnmanbHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnumansHas 3Heprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE mmapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

Cs3p pabOThl HEMOTEHUUANIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPI'MH CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHNYECKOU SHEPTUN.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHre bepHy/IM U1 MIEaIbHOM JKUIAKOCTH Kak CJEACTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, nPAKMUKyM.

N3mepenne nMiyiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIW JJIEKTPOMOOWJIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.
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CpaBHEHHE W3MEHEHUS TIOTCHIIMATILHON DHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH IBIKCHHH Tella M0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi pu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKEHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YaCTHUI] BelIeCcTBa. MoJelu CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TeN U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3ITHX
Mozeneii. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
[ToctrostnHass ABoranpo.

TemnoBoe paBHOBecue. TemmepaTypa u cmocoobl e€ usmepenus. Illkana
temmneparyp Llenbcus.

Mogens uaealbHOTO ra3a B MOJICKYJISPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
rasza JIBUKYTCS XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoieccsl B
UJCAIbHOM Tra3e C TIOCTOSHHBIM KOJWUYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJICKYJISPHO-KUHETUYECKON TEOPUH UICAIBLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU dHEpruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHUS YacTUI] BELIESCTBRA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauInuecKuX peméToK.

Habmronenue u ncciaenoBaHue U30MpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

HccnenoBanre Tmporecca YCTAaHOBJIEHUSI TEIUIOBOTO PABHOBECUS IIPH
TeII000MeHe MEXKTy Topsiuei U X0JIOAHOM BOJOM.
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N3yueHne H30TEPMUYECKOr0 Ipoiecca (PEeKOMEHJOBAHO MCIOJIb30BAHHE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHUe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHaMuku. (CamMomnpou3BOJbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus mpUMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BHICOKUE
TeMrepaTrypbl. BeipaxkeHue Jyisi BHyTPpEHHEW SHEPTUUd OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DnemeHTapHas pabota B TepMoArHaMuUKe. Berancienue paboTsl mo rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KoHBekius,
TEIUIONPOBOJAHOCTD, H3TyUYCHHE.

KosmuecTtBo TermoTel. TemioéMKOCTh Teja. YAEnbHasT W MOJISIpHasd
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TorMBa. Pacuér konuuecTBa TEIUIOTHI Tpu Temonepenade. l[lonstue 006
aanabaTHOM IIpoIriecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis osHeprus. Komnmdectso
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHS  BHYTPEHHEH  DSHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afauadbara. AGCONIOTHAS TeMIeparypa.

Bropoli 3akOH TEPMOAMHAMUKHA JJII  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIUIOTY OT 00Jiee XOJOAHOTO Tejia K 0ojiee HarpeToMmy 0e3
komriencarmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukn Kapno.
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DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTtesneil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOILIECChl: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHNYECKOTO TOTLTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNBbHBIX TETNIOEMKOCTEHN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue anquabaTHOTO MpoIecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. McmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllleHHbIE W HEHAchIlleHHblE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH M JAaBJIEHUS HACBIIICHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctayuioB. [lnaBieHne W Kpuctasuzanusa. YJeJbHas TemioTa TUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxkarue. Capur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacumpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciiipenue. AHTAapMOHM3M TEIUIOBBIX KOJeOaHUM 4acTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTUM B (pa30BBIX MEPEXOIaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.
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[ToBepxHocTHOE HaTskeHHE. Korh(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmnspasie siBnenus. J{aBieHne no UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TemnmoBoe pacmMpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CwmaunBaHue.

Kanumisipasie aBiIeHUS.

Mopneny HEHPIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN NCIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHUS JIBJIA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa MaccChl MapoB B
MIOMEIICHHH.

N3mepenne ko3 puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCMMOCTH  Jedopmaiiud  pe3suHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3aluss Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKA U MOJYNPOBOAHUKU.
OneMeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOro
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onextpuyeckoe noje. Ero neiictBue Ha 3JEKTPUUYECKUE 3apsibl.

Hampsox€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluawuwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.
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[ToTeHIMABHOCTD 3JEKTPOCTATUYECKOrO MOJIsl. Pa3sHOCTh MOTEHUMAIIOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexkTpocrarnyeckoro noiid. CBsi3b HANPSHKEHHOCTH IMOJS U PA3HOCTU
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMIT CYyNIEPHIO3UIIUY STIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX IMOJEH |
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JnsnexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IIPOHULIAEMOCThH BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHIAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IT0JIE.

TexHu4Yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ ABYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEVUCTBHE KOHIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTtopa OT IUIOIIAaH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, navopamopmsie padomuol, npaKMUKyM.

OneHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
W3JIy4YCHUS CBETONO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.
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Pacnpenenenne pa3sHOCTH MOTEHIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKmMpudecKuil mok.

Cuna Toka. [ToCcTOSIHHBIN TOK.

YcioBust CymeCTBOBAHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanmpsokenue U u D/1C é&.

3akod OMa /U1 ydacTKa MEIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1es1ibHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MaPALICIBHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHUKOB.
Pacuét pa3BeTBn€HHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xxoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COIPOTHUBIECHME HCTOYHMKA TOKa. 3akoH Owma g
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11eru nOCTOSSHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK BJICKTPUUECKON IHEPIHUH.

Hemoncmpauuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHMUS.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA OT HANpSDKEHUS JJII PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Tpsamoe n3mepenue I/]C. KopoTkoe 3amMbIkaHNE TraIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

Crioco6bl coenmnHeHUst UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanne pa3HOCTHM MOTEHUHUAIOB MEXKAY MOJIIOCAMU HCTOYHMKA TOKA
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIICHUS POBOIHUKOB.
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HccenenoBanne 3aBUCMMOCTH CWIBL TOKA OT HAIPSDKEHHST UL JIAMIIBI
HAaKaJIUBaHMUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raabBaHMYECKOro 3JIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHWH.

HccenenoBanre pa3HOCTH NMOTEHIMAIOB MEXIY MOJIOCAMHA MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMU.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

OJIEKTPUYECKAasi  NMPOBOAUMOCTH  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCHMOCTH COIPOTHBIICHUS METAJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CoOcTBeHHass U IIpUMECHAas ITPOBOJAUMOCTH
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOTIIHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papaaes.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHnune 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3HUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.
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Crioco6bl n3MepeHus: PU3NIECKUX BETUUYHMH C UCMOJb30BaHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OneHka rpasul] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(U3MYECKUX BEIUYHMH, NPOBEPKA MPEMIOKEHHBIX T'MIOTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
J1ab0paTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBISIETCSA C YYETOM COAEPKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTE€MaTHUKH, OMOJIOTHUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHUA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pu3Mueckas BEITUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, HSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAENb, H3MEpPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JluHelHas (QyHKIMS,
napaboJia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JABMKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpemsl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, II0JIYyYEHWE HaHOMAaTEepHaJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIBI, JIEKTPHUUECKHUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTHUE), ABUTATEb BHYTPEHHEIO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
MOJIYYEHUS] COBPEMEHHBIX MAaTEepUaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.
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11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Maznumnmnoe none.

B3auMopaelicTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MAarHUTHBIX NOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBjiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunutHoe 1nose B BemecTBe. GeppoMarHeTUKy, rnapa- U JuaMarHeTUKH.

TexHuyeckue YCTpOHMCTBA M TEXHOJOTHYECKUE IIPOIECChl: MPUMEHEHHE

MTOCTOSTHHBIX MAarHuToB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuaa nuHHWA  WMHAYKOWM  MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO MPSIMOT0 TPOBOHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumnbl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Habmroienue nBHKeHus IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccenenoBanye MarHUTHOTO I0JIS1 IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BeKkTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papases.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.
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OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOIMYECKHE MPOUECCH: MHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emun.

Jemoncmpayuu.

HaGmronenue siBfieHust 3J€KTPOMArHUTHOM UHIYKITUH.

Uccnenosanne 3aBucumMoctTd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIIUH.

UccnenoBanne 3apucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHAYKIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUYEeCcKoe ONKMCaHue (3aKOH COXPAHEHHS] MEXaHW4eCcKO sHepruu). BoiBoj
JMHAMUYECKOT'0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOTo U
KMHEMaTU4ECKOTO OTTUCAHUSI.

Amrmiutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoOJIeOAHMIMA
MaTeMaTH4ecKoro wmasTtHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyXeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJI€OaHUS.
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TexHuyeckue yCcTpoucTBa U TEXHOJIOMMYECKHUE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeIbHOTO ABUKCHUS.

HabGnronenne He3aBUCUMOCTH TIEpUOJAa MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyXaromux KoJIeOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

UccnenoBanue kosiebaHUM Tpy3a Ha MACCHUBHOM MpYXHHE C IENbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NIPU KOJIEOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yueHne 3aKOHOB IBUKEHUS TeJla B XOJI€ KOJeOaHU Ha yIpyroM MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOaHUH.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUIMTYJO0M CUJIbI TOKA B KOJI€OATETbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B HUJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaromnme AIIEKTPOMArHUTHHIE KOJIeOaHMsI. BrinyxkeHHbIE
AIIEKTPOMATrHUTHBIE KOJICOAHUSI.

[lepemeHHBII TOK. MOIIHOCTE TMEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOIEE 3HAUYCHUE CHJIbl TOKA W HANPsKEHUs TpU pa3IudyHoON (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. IlpousBoacTBo, mnepegaya U MOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMpPU MPOU3BOACTBE 3IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl SJIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOMIKX JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOIrO
TOKA.

Pe3oHaHC mnpu MOCIIENIOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoilcTBO U pUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

Nzyuenue tpanchopmaropa.

HccenenoBanyue INEpEMEHHOTO TOKA 4epe3 IIOCIEAOBATEIbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle wu
IIPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpocTpaHEeHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHE, MpesloMJIeHHE, MHTepdepeHIus U
nudpakxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CpoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUs. Painonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.
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TexHUYeCKHue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEeBU30D, aHTeHHA, Tenaedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U IPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGnronenue orpakeHus: M MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepentinu u qudpakiini MEXaHUYECKUX BOJH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHU.

HccnenoBanve  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)kK€HUeE,
pesioMJIeHUE, MoJspu3auus, qudpakuus, UHTephepeHIus.

O6HapyxeHue nH(PpPaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPAHEHHUE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4yeyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb NpesoMileHHs . [10CTOSHCTBO 4acTOTHI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nydeit B mpusme. [ducnepcust cera. CrioxHbId cocTaB 0€l0ro cCBeTa.
IBerT.

[lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenpHbIil yroy MoJIHOrO BHYTPEHHETO
OTpaKEHUS.

CoOuparormie ¥ pacceuBaroniyue JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTHh (POKYCHOIO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM U OTHOCUTEIIBHOTO
MOKa3aTelIs MPEIOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1ABAEMOE JIMH30M.
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Xox ny4a, MPOMIEAIIEro JIMH3Y IOJA MPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3o0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
cOOMpAarOIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas crnocoOHocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenensl NpPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMyMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAaKCUMYMOB TIpH  TMaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[Tonspr3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Habnrogenue noJHoro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBaHre XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIEIbHYIO
IUTACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HabstoieHue 1BETOB TOHKUX MJIEHOK.

Hab6monenune nudpakium ceera.

N3yyenue nuppakinOHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIApOUI0B ISl U3YUYECHHSI MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomeul, RPAKMUKYM.

W3mepenune nokaszaTesns MpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.
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[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHnue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosipu3aliui CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPepeHITNN Ta3epHOTO U3ITyUYeHUS Ha ABYX MIEIISIX.
Habmronenue nucnepcum.

Habmonenue u uccienoBanue n1uppakiimoOHHOTO CIEKTpa.

W3mepeHue JTMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3My4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl

CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJIEHUE
BPEMEHU U COKPAILICHUE JIIMHBI.

OHEPrUsi U UMITYJIbC PEIISITUBUCTCKON YaCTHULIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
IIOKOSI.

TexHHuYecKue YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHII.

YyeHn4yeckui SKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIUIOBOE H3NIyuyeHUE (M3JIydeHHe aOCONIOTHO YEPHOTO Teia).
3akoH cmenienus: Buna. I'mnore3a [1Inanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotordpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oiutamreitna s potodddexra. «Kpacnas rpanuiay potodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkaromrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BosiHoBbIe cBOMcTBA yacTull. BosHbl ne bponns. lnuna BonHb! e bpoisis u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeHcs dactuiibl.  KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crnemnduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.
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TexHHn4eCKHe YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Hemoncmpauyuu.

®doTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHSI  MOJYNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

Hccnenosanne Gporopesucropa.

N3mepenune nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTHU CHJTBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. Quzuka amoma.

OneITEl IO MCCIEAOBAHUIO CTpoeHus atoma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctynatet bopa. M3nyuenue u nornomieHue GOTOHOB MPHU MEPEXOEe aTomMa
C OJIHOTO YPOBHS SHEPTUU HA JPYTOil.

Bunpl criektpoB. ClIEKTp ypOBHEM SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4ueHHe cBeta. Jlasep.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHS.

Yuenuueckuii skcnepumenm, nadbopamopruie padomul, npaKmuKym.

Hab6nrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHOo20 A0pPa U I1EMEHMAPHBIX YACHUY,

Hyxnonnast mogens snapa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.
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3aKOH pPaJAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO HM3Iy4eHHs. BiusHue palMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metoasl perucTpalliy U UCCIEI0BaHUS SJIEMEHTAPHBIX YACTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHAs MOAENb aAPOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnuHcTBO Qusnueckoi KapTUHBI MUpA.

TexHU4eCcKue yCTpOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBI peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanrie TpekoB 4acTHIl (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (UBUKUA IS OOBACHEHHS TPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAAUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3B&3mHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CoHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama ['anaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. UEpHbIE ObIPBI B SApax
raJIaKTHUK.
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Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONPEIEICHUS MOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapus U SPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JIyHbI, TIJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHHM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHH.
OneHka rpaHull MOrpeurHOCTEM.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o01eHne u cucTeMaTH3alusl Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
(bu3nyeckoil Teopuu, poiib GU3MUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpPa B OOILLEM pSAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIEe CBSI3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kjacce
OCYUIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO0068 HAYUHO20
no3nanuA: SIBICHUE, HAy4YHbIH (akT, rumoresa, (pusmyeckas BeTWYMHA, 3aKOH,
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Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHYECKHUE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOpBI M HMX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJIHLHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOM IPUPOJE, DKOJOTHYECKHE PHUCKUM IIPH INPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3BYKOBasi JMArHOCTMKAa B MEJIWLIMHE, OINTUYECKHE SBJIEHUS B JKUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eozpaghua: wmarauTHple mOMIOCA 3€MIIM, 3QJIEKH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JMHUAN J3JEKTpoIepeaad, 3JIEKTPOABUTaTENb, paaap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYarOIINXCsl pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJECUCTBOBaTH C  COLUUAIBHBIMA  WHCTUTyTAaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:
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WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITENHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpPa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHME M OCYIIECTBJICHHE ACHCTBUN B OKpyKalouied cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEUMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.
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BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSAMU U METOJaMU
buznyeckoil HayKu;

BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJIepKaHusl, MPUMEHEHUIO PA3INYHBIX METOAOB MTO3HAHUS;

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yYEOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAuThb AapTyMEHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelLIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUS 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHWS MO0 (U3HKE B TMPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaLUU (PU3HMUECKOTO COAEp KAHUA
U3 HWCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalKu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOPMALUU PaA3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpEACTBa MH(POPMALIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpMalMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.
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KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISATh OOIICHHE Ha Yypokax (GU3UKK W BO BHEYPOUHOU
JeSITEIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDIMKTHBIX CHUTyalluii W cMsr4arhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VH/IMBU1yaJIbHOM paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeeNsaTh posid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYXAaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEIEHHWE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
VUHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  MTO3HABATEIbHYIO  JIESITEILHOCTh B
obsacth (U3UKA U AaCTPOHOMMH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacuMpsiTh paMKd  y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pedieKkcuy sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PHUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHHUS IO HX
CHMKEHMUIO;

MPUHUMATh MOTHBBI W ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESITCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPILICHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWA,  BKIIOYAIONIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTH aIanTHPOBATBCSI K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSIBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIBEHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.
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INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B I0 knacce npenMeTHbIE pPe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M OTUYECKOM cdepax NedaTebHOCTH
4eJioBeKa, POJb U MECTO (DM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (DU3UUYECKON TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE mMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpPUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
OHEPrUHu, CBSI3b Pa0OTHI CHUJIBI C M3MEHEHHEM MEXaHUYECKOW 3Hepruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MAaTEMAaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHUYECKON DHEPrUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HDHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
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SHEPruel TEMJIOBOTO ABMYKEHHUS €TI0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza ¢ KOHLEHTpalUMEeW MOJEKYJI H €ro TeMIepaTypou, YpaBHECHHUE
MenaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUs] PHEPTrMU B TEIUIOBBIX MpoOIeccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHANMM3UPOBATh M OOBSICHATH DJEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)KE€ TMPAKTUYECKH BAXKHBIE COOTHOILICHUS: 3aKOHbI OMa I y4yacTka
Henu W JUid 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl @apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSHDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
SHEprusi ynpyrol paedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrUs WACAIBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TtemioBoro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apshKEHHOro Inapa B
BAKYyME U B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYLIAs CUJa, CWiIa  TOKa,
HaNpsDKEHWE, MOIIMHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOH/JIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBHXKEHHE, TEIJIOBOE JBH)KEHHE YACTHUIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILTM3alsl, HAPABICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;
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IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT
IpYyroi C  HUCIOJIb30BAaHUEM MPSAMBIX  U3MEPEHUW, TpU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHAE TpadUKOB C Yy4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIelaTh BHIBOBI MO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

co0uro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax y4eOHOro DJKCIEpUMEHTa, MPAKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
¢u3znyecKoil MOJeIb0: Ha OCHOBaHMM aHaJlM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAHUM MATEMAaTHUYECKUX METOJIOB
peuieHus 3a1ad, MpoOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh pPE3yNbTaThl M KOPPEKTHPOBATH METOIbl PELICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUWCKUX M 3apyOEkKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3UYECKUMHU MPOILIECCAMHU, C
MO3UIIMHI SKOJIOTHUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
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IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHKEHHIM
HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATh pa3jMyHble CIOcOObl paboThl ¢ MHOpMAIMEd QU3NYECKOro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAyYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUSA
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TpyNIle C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXkJ0I0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAymied npoeccuoHaIbHOM AeATENbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOydenust B 11 knacce mpeIMETHbIE PE3yNbTaThl Ha YTIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHMUMAaTh POJb (U3MKK B SKOHOMHUYECKOW, TEXHOJOTMYECKOMH,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBEKa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOILIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKOM (YHKUUNA (PU3NYECKON Teopuu —
IIEKTPOJUHAMUKH, CIIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOMU
busuky, poib (pusudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHHUIN O
bu3nuecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUN O PUPO/IE;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKHE KOJeOaHusl, MaTeMaTUYECKUI MasTHUK,
UJCANbHBIA MPYKUHHBIA MAasSTHUK, TAPMOHUYECKUE BOJIHBI, HJI€ATbHBIN

38



KoJIe0aTeNbHbBIN KOHTYp, TOHKAas TUH3a, MOJIETIC aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTh yCIOBUS (TpaHUIIbI, OOJACTH) MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaTbl  CHEUUAIbHOM  TEOpPUH
OTHOCUTEIHHOCTH DUHIITEHHA);

aHaAJIN3UPOBATh U OOBSCHATH KBAaHTOBBIE MPOLIECCHI U SIBICHUS, UCIIOJIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBeli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsI0BOIO M MacCOBOT'O YHCENl M DHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIXKYIIAA CHUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHH, SHEPrUsi MArHUTHOTO MOJIs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MUMIYJbC, TOJIHAS DSHEPIHUs,
9HEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIIO U 3apsi Ipa, SHEPTHs CBA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
AIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJH, Judpakuus, JIUCHEPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
saaep, TaMMa-u3iaydeHue saep, (u3nyecKue MNPUHIUIBI CHEKTPAIBLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HalpaBiIeHUE WHIYKIWA MarHUTHOTO MOJIsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOMNOJAralOLIIME ACTPOHOMUYECKUE IOHATHSA, TEOPUH M
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
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OPOUCXOASAIINX B 3BE3/IaX, B 3BE3JHBIX CHCTEMAaX, B MEKTaJaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOIIOLUHU 3BE3/] U BeelleHHO;
IPOBOJAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (DU3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
¢usznyeckux BeMMYUMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOUTH OMBITHI IO MPOBEPKE MPEIONKESHHON TUIIOTE3bI: MIAHUPOBATH
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYE€HHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUMOTE3bI;

OTKCHIBaTh METOBI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MacCHOrO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHajlM3a YCJIOBHS BBIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOTYYEHHBIX
pe3yJIbTaTOB;

pemath KadyeCTBEHHBIE 3a7aud, TpeOyIolue NPUMEHEHHUS 3HaHUN W3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha 3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;
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aHaJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMH MPOILIECCaMU, C
MO3UIINI IKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATIBLHOM
MPUPOAOTIOIH30BAaHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

NPUMEHATH pa3jfyHble crocoObl paboThl ¢ HHpopManuen (GpusnIecKkoro
COJIEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOM WH(MOPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
uHGOpMAIlMK, TOJNYYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMIO W  OICHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Mpolecce
BBITIOJIHEHUS TIPOEKTHBIX U y4eOHO-UCCIIEI0BATEIHCKUX PAbOT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACIpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ Ka)XXJOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

IPOSIBISATE MOTUBALMIO K Oyayiien npodhecCHOHANbHON AESITeIbHOCTH 10
CIICIIMATIbHOCTSIM (U3UKO-TEXHUUECKOTO poduIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne  HaummeHoBaHme
Kontposs  Ilpaktuuec  (umudposbie)
n/ pa3esioB U TeM Bce
HbIE KHe oOpa3oBaTe/ibHbIE
n NMPOrpaMMblI ro
padoThbI padoTbI pecypcbl
Pa3znen 1. HAYYHBIA METO/I IIO3HAHUS ITPUPO/IbI
Haysmsrii meton bu6nmoreka [IOK
1.1 - 6 https://m.edso0.ru/f16
[IO3HAHU IPUPOBI b68d7
Wroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
bubnnoreka IIOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/f16
b68d7
bubnnoreka IIOK
2.2 JlnHamuka 10 https://m.edsoo.ru/f16
b68d7
CraTtuka TBEPIOTO bubmorexa LOK
2.3 P 5 1 https://m.edso0.ru/f16
rena b68d7
3aKOHEI COXpPaHECHUS bubnnorexa LIOK
2.4 P 10 1 https://m.edso0o.ru/f16
B MECXAaHUKEC b68d7
Wroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBEI bu6nuoreka [IOK
3.1  MONeKyIIpHOKHHETH 15 1 https://m.edso00.ru/f16
YECKOU TEOpUHU b68d7
Tepmonuuamuka.Ten bubmorexa LOK
3.2 OBELC MATLIHHET 20 1 https://m.edso0o.ru/f16
b68d7
ArperarHble bubnmnorexka HOK
3.3 COCTOSIHHS BEIIICCTBA. 14 1 https://m.edsoo.ru/f16
®a3oBbIe IEPEXOIBI b68d7
Hroro no paszneny 49

Paszpnen 4. JIEKTPOINMHAMUKA

4.1

DIIEKTPUUECKOE TT0JIE

24 1

bubmuorexa [JOK
https://m.edsoo.ru/f16
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OIIbITa

COJICpKaHUS U

NeSITeIbHOCTH,
pUOOPETEHHOTO
NIPU U3yYCHHUH
Kypca pU3HKH
10 — 11 xnaccos

IIPEAMETHOTO 9efl

Hroro no pazaeny 15
bubnmoreka [IOK

PezepBHOE Bpemst 10 https://m.eds00.ru/3985
9efl

OBIIEE

KOJIMYECTBO

YACOB I1O 170 4 16

I[MTPOT'PAMME

HHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI10 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

JleMoHCTpUpOBaTh Ha IpUMEpax poidb M MeCTO (U3UKH B
(OpMUPOBAHUM COBPEMEHHOM HAyyHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOW TEXHHKU M TEXHOJOTUH, B NMPAKTUYECKON NEATEIBHOCTH
Iroaen

10.2

YuuTheiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJIETICH:
MarepuajbHasi TOYKa, HWHEpPIMAJIbHAs CHCTeMa OTcuYéTa, aOCOIIOTHO
TBEPAOE TENO, UICATBHBIA ra3; MOJAEIU CTPOCHUS Ta30B, KUIKOCTEH H
TBEPABIX TEJI, TOYEYHBIM DOJIEKTPUYECKUM 3apsii — IpPU PELICHUU
buznuecKkux 3aaa4

10.3

Pacnio3znaBate (¢u3nueckue sBICHUS (IIpolecchl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUu
CTpOEHHMSI  BellecTBa U JJEKTPOAMHAMUKH:  paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE MaieHHUE Tell,
JBMDKEHHUE 0 OKPY)KHOCTH, UHEpLUs, B3auMoAencTBre Teir; auddysus,
OpOYHOBCKOE JBM)KEHUE, CTPOCHHME IKMIKOCTeH U TBEPABIX Tel,
U3MEHeHHe o0b&Ma TeNl MpH HarpeBaHuu (OXJIAXKIEHUM), TEIJIOBOE
paBHOBecHe, HCIapeHHe, KOHJAEHCAlus, IJIaBJI€HHE, KpUCTaUIM3allus,
KHUIIEHHE, BJIQXHOCTh BO3/yXa, IMOBBIIICHHWE JaBJIEHUS raza MpU €ro
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HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKY ITapaMEeTPaMH COCTOSHUS
rasa B M30IPOLECCAX; DJIEKTPU3ALUsA TEII, B3AUMOICHUCTBUE 3aps10B

OnuceiBaTh  MEXaHMYECKOE JIBIDKEHUE, HCIONb3yd  (usmdyeckue
BEJIMYUHBL: KOOpAMHATa, MYyThb, MEPEMEUICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, Cuia, MMIYJIbC Tejla, KHUHETUYecKass dHeprus,
NOTEHIMAJbHAsE JHEPTus, MeXaHudeckas paboTa, MeXxaHHYecKas
MOIITHOCTh; NPU OMHMCAaHUH MPABMIIBHO TPAKTOBATH (PU3UUYECKHUIA CMBICI
UCTIOJNB3yEeMbIX BEIMYMH, HX O0003HAUYeHUS W €AWHUIBI, HAXOAUTh
(GbopMyIibl, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU

10.5

10.6

OnuceiBaTh U3y4EHHBIE TEIJIOBBIE CBOMCTBA TE€J U TEIUIOBHIE SIBJICHUS,
UCTONB3ysd (U3MUYECKUEe BENUYMHBL: JIaBJICHUWE Tasa, TEeMIIeparypa,
CpelHssl KUHETUYEeCKas SHEprusi XaoTUYECKOro JIBUJKEHUS MOJIEKYI,
CPEIHEKBaApaTU4HAsl CKOPOCTb MOJIEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTpEHHSIs dHeprus, padoTa raza, kodh(UIHEeHT MOIe3HOTo JIeHCTBHS
TEIUIOBOTO  JBUTATENs; IPU ONUCAHUU [PABUIBHO TpPaKTOBATh
(bu3nuecKuii CMBICT HCIONb3YeMbIX BEIUYMH, WX O0O3HAueHUs U
eIMHUIIBI, HAaXOIUTHh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (PH3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIIMUYMHAM

OnuceiBaTh M3y4YEHHBIE 3JEKTPUUYECKHE CBOWCTBA BEIIECTBA U
JNEeKTpUYEeCKUue  sBIEHUS  (TpoIecchl), HCMONb3ysd  (PUINYECKUE
BEJIMYUHBI: 3IEKTPUYECKUI 3apsn, 3IEKTPUUYECKOE noie,
HanpspKEHHOCTh  IMOJISI, IOTEHLHMAal, pa3HOCTb IOTEHLMAJIOB; IpHU
OINMCAaHWH TPABHIBHO TPAKTOBATH (PU3MUYECKUI CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYeHMs] M EAMHMIIBI; YKa3blBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME TAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYMHAMU

10.7

10.8

10.9

aHAJTM3UpPOBaTh (PU3MUECKUE TPOLECChl U  SABICHHS, HCHOJIb3YA
(u3nyecKre 3aKOHbI U MIPUHIIMIIBL: 3aKOH BCEMUPHOTO TArotenus, I, Il u
III 3akoHbI HBIOTOHA, 3aKOH COXPAaHEHMSI MEXaHUYECKOM YHEPTUH, 3aKOH
COXpaHEHUs WMIYyJbCa, MPUHLUI CYNEPHO3ULHUH CWJI, [PHUHIMII
PaBHOIIpaBUsA  MHEPLHUAIBHBIX CHCTEM  OTCUYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpPEIHEH KHUHETUYECKOM DJHEPrUU TEIUIOBOIO JBWKEHHUS MOJIEKYI C
aOCONIOTHON TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHs DJIEKTPUUECKOTO 3apsaa, 3akoH Kyiona; npu 3ToM
pasnuyarh CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

OOBSACHATH OCHOBHBIC TPUHIHAIIBI JeNCcTBUSA MalllvH, HpI/I60pOB u
TCEXHUYCCKUX YCTpOﬁCTB; pas3jiniyatb  YCJIOBUA  HUX 0e30I1acHOro
HCIIOJIBb30BaHUS B IIOBCEIHEBHOM KU3HU

BemonasaTh OKCIICPUMCHTBI IO HMCCJIICIOBAHUTIO (1)I/IBI/I‘ICCKI/IX SIBIICHUI U
MMponecCoB C HCIIOJIB30BAHUCM IPSAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ; npu
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sToM (QopmynaupoBaTh mpoOiemy (3agady) W THUIOTE3y Y4eOHOTO
HKCHEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHHUS,
MIPOBOMTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

10.11

10.12

10.13

10.14

10.15

10.16

Ocy1mecTBIATh NpsIMble U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIHYUH;
IIPU 3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHUsS! U UCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBHCHMOCTH  MEXIY (PU3NYCCKUMHU BEIMYMHAMHU C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpPOBATh pPe3yJbTaThl IMOJIYYCHHOH 3aBUCHUMOCTH
(U3MYECKUX BEIMYMH B BUJIC TaOIUI] U rpaduKOB, JeIaTh BBHIBOJBI IO
pe3ylibTaTaM HCCIeI0BAHUS

Cobmoate  mpaBuia  0€30MacHOrO  Tpyda IMpH  [POBEIECHUU
UCCIIEIOBAaHUM B  paMKax yd4eOHOro OKCIEPUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKOM U TMPOEKTHOHN JeATEeIbHOCTH C HUCIHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000OPYAOBAHUS

Pemate pacuérHple 3amauu C SIBHO 3aJaHHON (PU3HUYECKON MOJEIbBIO,
UCIONB3Ysl (PU3MYECKHe 3aKOHbI W MPHUHIMIIBI; HAa OCHOBE aHaln3a
yCIIOBUS 33]]a4l BBIOMPATh (PU3MUECKYIO0 MOJIETb, BBIIEIATH (PU3NUECKUE
BEJTMYUHBI U (OPMYIIbI, HEOOXOAMMBIE Ui €€ peIIeHHs], MPOBOIUTH
pacuéThl U OLIEHUBATH PEATHHOCTh MOTYYCHHOTO 3HAYCHUS (PH3UIECKOM
BCJIINYUHBI

Pemarsn Ka4CCTBCHHEIC 3aJa4u: BBICTPAUBATDb JJOTN4YCCKHU
HCIIPOTUBOPCUUBYHO HCIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha H3YUYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTh MpH  pelIeHUH  y4yeOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUpPOBAaHHUS,
UMHTEpOpETallud M TpEICTaBlIeHUs] Y4eOHOW M Hay4HO-IIOMYJISIPHON
uHpOpMalUY, IMOJYYEHHON W3 Ppa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTY4aeMYyI0 HH(OPMALIHIO

[IpuBoANTE TpUMEpPBHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLECCOB OKPY>KAIOLIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TeopeTHdyeckrue 3HAaHUA MO (U3MKE B IOBCEIHEBHOM
KU3HU 171 obecriedeHust 0e30MacHOCTU IpU 00palleHuy ¢ mpudopaMu u
TEXHUYECKMMH  YCTPOWCTBAaMH, [UIl COXPAaHEHMs  3J0pOBbI H
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollei cpene

10.18

PaGorare B rpymnme ¢ BBINOJTHEHHEM pA3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPyNIbl,  pPALUOHAIBHO  paclpeaessTh
00s3aHHOCTM W  IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHAAPTHBIX
CUTyallusX, aJ€KBATHO OLIEHWBAThb BKJAJ KaXJOr0 H3 YYaCTHHUKOB
TPYIIIBI B PELIEHUE paccMaTpUBaeMOil MpooieMbl
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11 KJTACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06pa30BaTeJ’leOﬁ NnmporpaMmal CpeaHETO0 06mer0 06pa30BaHI/Iﬂ

JleMoHCTpHUpOBaTh HAa MpPUMEPAX POJIb H MECTO (U3UKH B
(hOpMUPOBAaHUH COBPEMEHHOW HAyYHOW KApTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKU U TEXHOJOTHM, B NMPAKTUYECKOW JEATEIBbHOCTH
JOJIEH, eTIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUPa

11.2

11.3

11.4

115

VY4uTBIBaTh I'PaHULBI IPUMEHEHHsI M3YYEHHBIX (DU3MUYECKHX MOJENEH:
TOYEUYHBIN AJIEKTPUYECKUN 3apsijl, sACpHas MOJEIb aToMa, HYKJIOHHAas
MO/IEJIb AaTOMHOTO Sipa MPH peIIeHNH (PU3NIecKux 3a1a4

Pacnio3naBate Qusnueckue sBiaeHUs (TPOIECCh) M OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJICKTPOJMHAMHKM W  KBAaHTOBOH  (DU3UKU:
AJIEKTPUYECKAsl TMPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEHCTBUS TOKa, B3aMMOJICHCTBHC MarHMTOB,
JJNIEKTPOMArHUTHAsT WHAYKIHS, JEHCTBUE MArHUTHOIO TOJS Ha
MPOBOAHUK C TOKOM W JBWKYIIMICS 3apsjl, SJIEKTPOMarHUTHBIC
KojeOaHuss M BOJHBIL, MPSAMOJIMHEHHOE pacHpOCTPAaHEHUE CBETa,
OTpa)KeHHE, IPeIOMIICHUE, NHTEPDEPEHIUS, TUPPAKIIUS U TOISPU3ALIHSI
cBeTa, nucrepcus cmeta, (poroanekrpuueckuit 3pdexr (pororddexr),
CBETOBOC JaBJiCHHE, BO3HHUKHOBEHUE JIMHEWYATOrO CIEKTpa aroma
BOJIOPOJ1a, €CTECTBEHHAS M UCKYCCTBEHHASI PAJIMOAKTHBHOCTD

OnuceiBaTh  WM3y4YEHHBIE  CBOMCTBA  BemIecTBa  (RJIEKTPUYECKHE,
MarHuTHBIE, ONTHYECKHUE, AIEKTPUUYECKYIO MPOBOAUMOCTD Pa3IUUYHBIX
cpel) ¢ DIEKTPOMAarHUTHBIE sBIEHUS  (TPOIECCHI), HCIONb3YS
¢dbuznuecKkue  BENWYUHBL:  DIEKTPUYECKHM  3apsa, Cuia  TOKa,
AIEKTPUUECKOE HAMPSIKEHHE, FIEKTPUUYECKOE COMTPOTUBIICHHUE, PA3HOCTh
notenimanos, JJC, pabora Toka, MHIYKIIMSA MAarHUTHOTO TIOJISA, CHUJIA
Awmmepa, cuna JlopeHIla, HWHIYKTUBHOCTb  KAaTYIIKH, OSHEPIHs
AIEKTPUYECKOTO U MAarHUTHOTO TOJIeH, TMEPHUOJ] U YacToTa KoyseOaHuil B
KoJieOaTeIbHOM  KOHType, 3aps] M Ccujla TOKa B  Mpolecce
TapMOHHYECKHUX DJIEKTPOMAarHUTHBIX KoJeOaHu, OKYCHOE paccTOsSHUE
U ONTUYECKas CHWJIA JIMH3bI, NPH ONHCAHUM NPABWIBHO TPAKTOBATh
(bu3MUYeCKU CMBICT HCIONb3YeMbIX BETHYMH, UX OOO3HAYeHHS W
€IMHHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE NAaHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEIIMUYNHAMHA

OnuceiBaTh HU3YUCHHBIC KBAHTOBLIC SABJICHUA U HNPOLCCCHI, UCIIOJb3Ys
(I)I/ISI/ILICCKI/IG BCJIMYHHBI: CKOPOCTH J3JICKTPOMATIHUTHBIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OJHCPrusd U HMIIYJIIbBC (I)OTOHa, nepuon
nojrypaciiaga, SHEprusa CBA3W aTOMHBIX AJICp; IPHU ONMMCAHUU ITPAaBUIJIbBHO
TPAKTOBATb (1)H31/I‘—I€CKI/II\/'I CMBICJI  UCIIOJIB3YEMBIX BCJIIMYHH, ux
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0003HAYCHHS ¥ CTUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYUHY C JAPYTUMH BEIIMYMHAMH, BBIYMCIISTH 3HAUCHHUEC
(U3HYECKON BETUIMHBI

11.6

11.7

AnanusupoBaTh (u3MuUecKHe TpolecCchl U ABICHMS, HCIIOJIb3Ys
¢usnyeckue  3aKOHBl M NpUHOUOBL  3akoH  Owma,  3aKOHBI
IIOCJIEZI0BATEIBHOIO U NAPAJUIEIBHOIO COEAMHEHUS TPOBOJHUKOB, 3aKOH
Jxoyna — JleHua, 3aKOH DJJIEKTPOMArHUTHOW MHAYKUMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHeHue DifHiTelHa 1 porodddekra,
3aKOH COXPaHEHMsI 3HEPruM, 3aKOH COXPAHEHUS HUMIIYJIbCa, 3aKOH
COXPAHEHMs 3JIEKTPUUYECKOro 3apsia, 3aKOH COXPAHEHHS MAacCOBOIO
yucia, NOocTynaTtel bopa, 3aKkOoH pagMoOakTHUBHOIO pachaja; MpU 3TOM
pasiauyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAXEHHUE U YCJIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

OHpeI[eJ'IHTB HaIllpaBJICHUEC BCKTOpAa MHWHAYKIHUU MArHUTHOI'O IIOJIA
IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa Hn CHUJIBIL HopeHua

11.8

CrpouTh U ONUCHIBATH U300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM,
TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAaHUIO (DU3NYCCKHUX SBJICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPECHHMU; IIPU
aToM (QopmynaupoBaTh mpodiemy (3agady) W THIOTE3y Y4eOHOTO
HKCIEPUMEHTa, COOMPaTh YCTaHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHHUS,
MIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BBIBOIBI

11.10

11.11

11.12

11.13

11.14

Ocy1ecTBIATh NPSAMbIE U KOCBEHHbBIE U3MEPEHUSI (PU3NUECKUX BEJTUUNH;
IIPU 3TOM BBIOMpATh ONTUMANIBHBIN CIOCO0 U3MEPEHUS U UCIOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (U3MYECKHUX BEIUYUH C HCHOJIb30BAHHUEM
NpSMBIX ~ U3MEPEHMM; TMpU OTOM  KOHCTPYHMpPOBaTb  yCTaHOBKY,
(uKcUpoBaTh pE3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJAE TaONMIl U rpapuKoOB, AeNaTh BbIBOJBI 10 pe3yjabTaTaM
HCCIIEA0BaHUSA

Cobmoate  mpaBwiia  0€30MacHOTO  Tpyda TMpH  MPOBEICHUU
WCCIEIOBAaHUM B  paMKax yd4eOHOro OKCIEepUMEHTa, y4eOHO-
HCCIIEIOBATENILCKOW M TMPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYy10BaHUS

Pemarp pacuérHbie 3amadv ¢ SBHO 3aJaHHOW (U3UYECKOW MOMAEIBIO,
UCTONB3Ysl (pU3MYEecKHe 3aKOHBI W TPHUHIIMIBI; HAa OCHOBE aHalM3a
YCIIOBUS 33]]a4M BBIOMPATh (PU3MUECKYIO0 MOJIETh, BBIIEIATh (PU3NUECKUE
BEIMYUHBI U (POpMyIbI, HEOOXOAMMBIE IJisi €€ pEeIICHUs, MPOBOIUTH
pacy€Thl ¥ OLIEHUBATh PEATLHOCTH MOJYUYSHHOTO 3HAUYCHUS (PU3HMUECKOU
BEJIMYHHBI

Pemiats Ka4C€CTBCHHLIC 3aJadu: BLICTpanBAaTh JOTHUYCCKHU
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11.15

11.16

11.17

HEMPOTUBOPEUUBYIO IEMOYKY PACCYKJICHHM C OMOpOil Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SBICHUS

Hcnonp3oBaTe NpU  pelIeHUH  y4deOHBIX  3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOIMM JJs IOHUCKA, CTPYKTYpHpPOBAHU,
MHTEPOpPETAllMd ¥ TPEACTaBICHUS Y4eOHOW M HAayYHO-TIOMYJISIPHON
uHbOpMALUY, TOJYYCHHOH W3 Pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OPMAIHIO

OOBSCHITh TPHUHIMIBI JEHCTBHUS MAIIMH, MPUOOPOB W TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YyCIOBUS HMX OE30IacHOTO HCIOJb30BaHUS B
MOBCEIHEBHOM KHU3HH

[IpuBoauTE TIpUMEPHI BKJIAJa POCCHHUCKUX M 3apyOEKHBIX YUYEHBIX-

(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TEOPETUYSCKUE 3HAHHUS TIO (PU3UKE B IOBCEIHECBHOMN
YKU3HH 7151 oOecriedeHust 0€30IMacHOCTH MPpU oOpaIeHuu ¢ mpudopamMu u
TEXHUYCCKMMHU  YCTPOWMCTBAMHM, Ui  COXPAaHEHHUS  370pPOBbs U
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cperie

11.19

Paborare B rpynme C BBINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IUIAaHUpOBaTh ~ pabOTy  TIpyNIbl,  pPaLMOHAIBHO  PAclpeaeisiTh
00s3aHHOCTM W IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHAAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OLICHMBATh BKJAJ KaXXJOr0 W3 YYaCTHUKOB
TPYMIbL B peLICHHE paccMaTprUBaeMoil mpoOIemMbl

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pasaena

Konx nposepsiemoro

IIpoBepsiemblie 3JieMeHTHI CO/IePKAHUS

3JI€MEHTA

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

®dusuka — Hayka o npuponae. Hayunbele meTonsl
MIO3HAHU OKPY’KaIOILEro Mupa. Pounb
DKCIEPUMEHTAa U TEOPUM B INPOILECCE MO3HAHUSA

11

HPUPOIBL. DKCIEPUMEHT B (PU3HKE

MognenupoBanue  Qu3MUeCKMX  SBICHUH U
nporieccoB. Hayunbsle rumnoressl. Pusnueckue
3aKOHBl M TEOpUH. ['paHUIBI NPUMEHUMOCTH
1.2 ¢u3nueckux 3aKOHOB. [IpUHIMII COOTBETCTBUS.
Ponb u wmectro ¢usuku B QopMHUpOBaHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MuUpa, B

MPAKTUYECKON JeATETLHOCTH JIFOIeH
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2.1

2.2

MEXAHHUKA
KMHEMATHKA

211

Mexannueckoe JBukeHHE. OTHOCHUTENBHOCTh
MeXaHu4yeckoro apmxkeHus. Cucrema otcuéra.
Tpaexropus

212

[lepemenienne, CKOpOCTh (CpenHsAsl CKOPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepUaJIbHOM TOYKHM, KX IIPOCKLIMU Ha OCH
cuctembl KoopauHat. CloXeHHe NepeMelieHu u
CJIO’KEHHE CKOPOCTEMN

2.13

PaBHoMepHOE 51 PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBHXKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU WU IEPEMEIIEHUs MAaTepUaIbHOM TOYKH OT
BPEMEHHU

214

2.15

2.1.6

CBoOonHOe majeHue. Y CKOpeHrne CBOOOHOTO
maaCHUuA

KpuBonuneiitnoe  IBUXKEHHE. PaBHOMepHOE
JIBUKEHHE MaTepUaIbHOW TOYKHU MO OKPYKHOCTH.
VYrnoBasi CKOpPOCTh, JIMHEWHas ckopocTh. [lepuon
u yacrota. LleHTpocTpeMuTenbHOE YyCKOpEHHE

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTpP, ABUIKCHUC
CHapAa0B, LICIIHBIC 1 pEMCHHBIC IICPCAaun

2.1.7

[TpakTueckue pabotel. M3MepeHne MrHOBEHHOMN
ckopoctd. MccienoBaHnue COOTHOLICHHS MEXIY
MyTIAMH, MIPONICHHBIMU TEJIOM 3a
[IOCJIEI0BATEIIbHBIE paBHBIE IIPOMEXYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
HaYyaJIbHOW CKOPOCTBIO, paBHOU Hymo. M3y4yenue
JIBIKCHMSI IIapuKa B BS3KOM  KUAKOCTH.
W3ydyeHue  nBWXKEHUS ~ Tena,  OpOILIEHHOTO
TOPHU30HTAIBHO

JTIMHAMUKA

221

IIpunnun otHOcurensHOCTH ['anmmnes. IlepBbii
3akoH HsroroHa. HMHepuuaneHble  CHCTEMBI
oTcyéTa

2.2.2

2.2.3

Macca Tena. Cuna. [IpuHIun cyneprno3unuu cuil

Bropoii 3akoH HplooTOHa Ui MaTepHaIbHON
TOYKH B MHepHuansHOi cucteme otcuéra (MCO).
Tperuii 3akoH HproTOHA 18 MarepHalIbHBIX
TOYEK
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2.3

224

2.25

3aKoH BCEMHUpHOTo TAroTeHus. Cuiia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUsS
CKOJIBXXCHUA u CHJIa TPCHUA IIOKOA.
Kos¢ppunment tpenus. Cuita cConpoTHBICHUS TPU
JIBIDKCHUU TEJa B KHJIKOCTH WM Ta3e

2.2.7

2.2.8

2.2.9

[ToctymaTensHO€ W BpallaTelIbHOC JBUKCHUE
a0COIOTHO TBEPIOTO Tela

MoOMEHT cuIbl OTHOCHUTENIBHO OCH BpAIIEHUS.
IIneqo cwibl. YcnoBus paBHOBECUS TBEPIOTO
tena B UCO

TexHuueckue YCTpOﬁCTBaI INOAIINITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

3AKOHb

[Ipaktuueckue paboTel. WM3ydeHuwe ABUKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH MOJ JeHCTBHEM
HECKOJbKMX cwi. McciaenoBaHue 3aBUCUMOCTH
cui YIOPYIrOCTH, BO3HHMKAOIIHUX B
nebopMUpyeMOil  MpyKHUHE U PE3UHOBOM
oOpaslie, OT BeMMYUMHBI UX JedopMaluu.
HccenenoBanue yciloBUM paBHOBECUS TBEPIOTO
TeJa, UMEIOIIEro OCh BpalleHUs

I COXPAHEHN B MEXAHUKE

231

NMiyneCc  MaTepHabHOM  TOYKHM,  CHCTEMBI
MaTepuanbHBIX TO4YeK. HMmmynsc cuibl U
MN3MEHEHHE UMITyJIbCa Tella

2.3.2

2.3.3

3akoH  coxpaHenuss umnyiasca B MCO.
PeakTuBHOE ABUXKEHUE

Pabora cuiiet

234

2.35

2.3.6

MOoOIIHOCTD CHJIBI

Kunernueckas OHEPIusia MaTepHaﬂLHOﬁ TOYKH.
TeopeMao KHHETHYECKOM OHCPIrun

ITorenumanbHas DHEprus. [TorenunanpHas
SHEprus ynpyro JehOpMHUPOBAHHON NpPY>KUHBI.
IlorenuumanpHas SHEpIus Tena BOJIM3H
MIOBEPXHOCTU 3€MJIU

2.3.7

HOTGHHI/IaIII)HI)Ie N HCIIOTCHIOUAJIBbHBIC  CHIIBI.
CBs13b pa6OTBI HEMMOTCHIMAJIBbHBIX CHIJI C
W3MEHEHHEM MEXaHHYEeCKOM OHCPTUU CHUCTCMbI
Tel. 3aKOH COXpPaHCHUA MEXaHUYEeCKOMH OHCPIrun

2.3.8

VYapyrue u Heynpyrue CTOJIKHOBEHUS
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239 TexHudyeckue YCTPOMCTBA: JBMXKCHHE pPAakeT,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktnueckue  pabotel.  M3ydenwe  cBs3uM
5310 CKOPOCTEM  Tel  HpU  HEYOpPYyroM  yzaape.
HccnenoBanne  cBs3M  pabOTBl  CHJIBI  C
M3MEHEHHUEM MEXaHUYECKOM dHEpruu Teia
3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHI

3.11

3.1.2

3.1.3

OcHOBHBIE HIOJIOKECHMUSI MOJIEKYJISIPHO-
KHHETHYECKOW Teopuu. bpoyHOBckoe IBHXKEHHE.
Huddysus. Xapakrep JIBYDKEHUS u
B3aMMOJIEHCTBYSI YACTHI] BELLIECTBA

Mogenu cTpoeHus: ra3oB, XHUAKOCTEH U TBEPIBIX
TeJ U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE
3THUX MOJEIEN

Macca  monexkyn.  KoaudectBo — BewiecTsa.
[TocrosiHHas ABoraapo

3.14

31 3.15

3.1.6

TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus
Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KUHETHUECKON TEOpUH HCaIbHOTO
rasa

AOcomoTHas TemrmepaTypa Kak Mepa cpenHei
KMHETUYECKOW DSHEPIUM TEIJIOBOTO JIBUKEHUS
yactun rasa. [llxana remneparyp KenpBrna

3.1.7

VpaBuenne Knaneiipona — MennaeneeBa. 3akoH
HanbroHa

3.18

3.1.9

['azoBbie 3akoHBI. M30mporiecchl B HjaealbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYECTBOM BCHICCTBA:
u30TepMa, U30X0pa, n300apa

TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTueckue paboTel. M3mepeHue macchbl
BO3/lyXa B KJAcCHOM KoMHare. HMccimenoBanue
3aBHCHUMOCTH MEXJy IlapaMeTpamMH COCTOSHUS
pa3peKEeHHOT0 raza

39 3.21

3.2.2

OCHOBbI TEPMOJMHAMUKN

TepmonuHaMuyeckas  CUCTeMa.  BHyTpeHHss
SHEPIrUs  TEPMOJMHAMHYECKOW  CHUCTEMBI U
CIIOCOOBI €€ U3MEHEHHNS

KosnmyectBo Temnotel u paboTta. BHyTpeHHss
SHEPTHUs OJTHOATOMHOTO UCaTBHOTO ra3a
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3.2.3

Buner TEIUIonepe ayu: TEIUIOIIPOBOJHOCTD,
KOHBEKLUsA, U3JIydeHHE. TernoéMKOCTh Tela.
VaenpHas TEIUIOEMKOCTh BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeave

3.24

IlepBbiii 3akoH TepMoauHamMuku. IIpumenenue
IIEPBOTO 3aKOHa TEPMOAMHAMUKHU K
u3onpoueccaM. ['papuueckas HHTEpIpeTALUSL
paboThI raza

3.2.5

TeroBble  MamuHbl.  [IpuHIMOBL  JEHCTBUA
TEIUIOBBIX MamuH. [IpeoOpazoBaHusi SHEPruu B
TerIoBbIX MarmuHax. Koadduiment mone3Horo
neiictBus (nanee — KIIZ) TeruioBoil MalIvHBIL
[uxn Kapuo u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoii 3akoH TepmoanHamuku. HeobpatumocTs
MpoueccoB B mpupone. TennoBble BUTATENH.
DKOJIOTHYECKUE TTPOOIEMbI TEIIJIOIHEPTETUKU
TexHuueckne YCTpOMCTBA: JIBATATEIh
BHYTPEHHETO CropaHwusi, OBITOBON XOJOAUJIHHUK,
KOHIUITMOHEP

[TpakTueckue paboTel. M3mepeHue yaenbHON
TEIMIOEMKOCTHU

3.3

AI'PEI'ATHBIE COCT

3.3.1

3.3.2

OSHUMA BEHIECBA. ®A30BbBIE [IEPEXO/IbI

[TapooOpa3oBanue u kKoHaeHcanus. Mcnapenue u
KUIIeHHEe. YIelbHas TeIioTa MmapooOpazoBaHUsI.
3aBUCUMOCTh  TEMIIEpaTypbl  KUIEHUS  OT
JTaBJICHUS

AOcomoTHasT M OTHOCUTENbHas  BIAXKHOCTh
Bo3ayxa. Hacelennslii nap

3.3.3

TBépnoe Teno. Kpucrammuueckue u amopdHbIe
Tena. AHM30TpONHMsS  CBOWCTB  KPHCTaJUIOB.
Kunxne xpucramisl. CoBpeMEHHbIE MaTEPHAIIBI

3.34

3.35

[ImaBienne ®W  KpucTam3anusa. Y AeibHas
TeruioTa miasiaeHus. Cyonumanus

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHudyeckne  ycTpOWCTBa:  TUTPOMETp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH
MIOJIy4eHUSI COBPEMEHHBIX MAaTepHajioB, B TOM
YKCJIE HAHOMATEePHUaJIOB, U HAHOTEXHOJIOTUH

3.3.7

[TpakTueckue pabotbl. M3mepeHue BIaXXKHOCTHU
BO3yXa
SJIEKTPOAMHAMUKA
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4.1

4.2

OJIEKTPOCTATHUKA

DJeKTpu3anus Tell. DJIeKTpudYecKkui 3apsan. JlBa

411 BUJIA DIIEKTPUYECKUX 3aPSI0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 BzaumopeiictBue 3apsaoB. 3akon Kynona
DJIEKTPUYECKOE novie. HanpsiokénnocTthb
4.1.5 ANEKTPUYECKOro Mnojs. [IpuHIMn cynepno3uuum.
JInHuy HanPsKEHHOCTH DIIEKTPUYECKOTO OIS
416 PaGora cuim  2IEKTPOCTAaTUYECKOrO  MOJIS.
o [MoTennmain. Pa3HoCTh MOTEHIIMAIOB
[TpoBOAHWKN © JUAJIEKTPUKH B IOCTOSHHOM
4.1.7 ANEKTPUIECCKOM ToJie. Jusnexrtpudeckas
MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOIO  KOHJEHCATopa.
DHeprus 3apsKEHHOr0 KOHJEHCcaTopa
Texnuueckue yCTpOICTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP,  DJEKTPOCTaTHYeCKas  3allluTa,
o 3a3eMJIEHHE  DIIEKTPONPHUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHWHBIN IIPUHTED
4110 [Ipaktuueckue paboTHI. H3mepenne

BHGKTpOéMKOCTI/I KOHJACHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEIAX
YcnoBust CYIIECTBOBAHUS MIOCTOSTHHOTO
421 anekTpudyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpsoxenne. 3akon Oma 115 ygacTka Lienu
423 DJEeKTpUYecKoe  CONMPOTHBICHHE. Y AETbHOE
o CONPOTHUBIIEHHE BEIECTBA
424 [TocnenoBarenbHOE, MapauIeTbHOE, CMEIIaHHOE
o COEeIMHEHHE TTPOBOIHUKOB
495 Pabota snexTpuueckoro Toka. 3akoH J[xoyns —
o Jlenna
4.2.6 MOUIHOCTB JEKTPUIECKOTO TOKA
anekTponaBkymas cuna (manee — DIJC) u
427 BHYTPCHHEE CONPOTHBIICHHE HCTOYHHKA TOKa.

3akoH Oma s monHOW  (3aMKHYTOR)
anekTpuyeckoil nenu. Koporkoe 3ambikaHne
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4.2.8

ONeKTpOHHasl IPOBOAMMOCTb TBEPBIX METAJUIOB.
3aBUCUMOCTb  CONPOTHUBIIEHHS METAUIOB  OT
Temneparypbl. CBEpXIIPOBOANMOCTh

4.2.9

4.2.10

DJeKTpuueckuid TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MyYKOB

[TonynpoBonuuku. CoOCTBeHHass W MpUMeECHas

MIPOBOAMMOCTh MOJYNPOBOJHUKOB. CBOMCTBA p-N
nepexoza. [lomynpoBoaHKOBbIE TPUOOPHI

4211

DNEKTPUYECKHA TOK B INEKTPOJIUTAX.
DIEKTPOIUTHYECKAS JUCCOLMAIIMS. DIEKTPOIIN3

4.2.12

4.2.13

DneKkTpuueckuil Tok B razax. CaMOCTOATENbHbIN
U HECAMOCTOSITENIbHBIN pa3psia. Paznudnble THUIbI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuueckue yCTpOICTBA: amIepmerp,
BOJITMETP, peocrar, UCTOYHUKHU TOKa,
AJIEKTPOHArPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE NPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS], BaKYyMHBIM U0, TEPMUCTOPHI
u (oTOpe3uCTOphl, MOTYNPOBOAHUKOBBIA JTHOI,
rajbBaHHUKa

4.2.14

11 KITACC

Kon Koanposepsiemoro
pas3aesia  3JieMeHTa

[Ipaktuyeckue paboThl. M3ydyeHue CMENIaHHOTO
COCIMHEHUS PE3UCTOPOB.

U3smepenne JOJIC uUCTOYHMKA TOKa M €ro
BHYTpEHHEro  compotuBiieHus.  HaOmronenue
JJIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA
431 IlocTostHHplE ~ MarHWTHL.  B3aumonencTBue
ITOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe — mosne.  Bexkrop ~— MarHuTHOR
uHaykuuu. Ilpunnun cynepnosunuu. Jluaun
4.3.2 MarHuTHoi  uHAykuuu. KaprtuHa — auHMMA

MarHuTHOMN HUHAYKIUHA I10JI4A IIOCTOSHHBIX
MAarHuToOB
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MarautHOE 1OJ€ TNPOBOAHUKA C  TOKOM.
Kaptuna nuHMiA 10AS UIMHHOTO MPSAMOTO

4.3.3 IPOBOJAHMKA M  3aMKHYTOI'O  KOJBLEBOI'O
MIPOBOJHMKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena.
B3aumopeiicTBue npoBOIHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHUE
Cuna Jlopenua, e€ Moayidb W HallpaBJICHUE.
435 [BuxxeHune 3apsKEHHOU YaCTHULbI B
h OJIHOPOJAHOM MarHuTHOM moje. PabGora cuiibl
Jlopenua
4.3.6 SIBreHre ANeKTPOMArHUTHON WHIYKITUU
4.3.7 IToTok BekTOpa MArHUTHOM MHIAYKLIHUHU
438 OJC wuHaykuuu. 3aKOH 3JIEKTPOMarHUTHOU
o uaaykuun Gapanes
BuxpeBoe  anmektpuueckoe  moae.  OJIC
439 WHAYKIUA B  TNPOBOAHHWKE,  JBMKYIIEMCS
h MOCTYNAaTeNbHO B OJHOPOJHOM MAarHUTHOM
nosne
4.3.10 [IpaBumno Jlenna
4311 NHayKTUBHOCTh.  SIBJ€HHE  CaMOMHIYKIHH.
e DJIC caMOMHIYKLUH
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKHU ¢ TOKOM
4.3.13 DNEeKTPOMArHuTHOE I0JIE
TexHuueckue yCTpOICTBA: MOCTOSTHHBIE
43.14 MarHHTHI, YIEKTPOMATrHUTHI, JIEKTPOBUTATENb,
A YCKOPUTENH 3JIEMEHTaPHBIX YacTHIl,
WHAYKIIMOHHAS TIeYb
[TpakTueckue pabotbl. M3yueHre MarHuTHOTO
monisi Karymku ¢ TokoM. VccrnenoBaHue
4.3.15 JENCTBUS TOCTOSHHOTO MAarHuTa Ha paMKy C

TOKOM. HccnenoBanue SABJICHUSA
BHGKTPOMaFHHTHOﬁ HHAYKIOHUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Komnebarennpuas CHCTEMA. CBoOogHbBIE
511 KoJIeOaHusI. 'apmonnueckue  KojeOaHMs.
£ 1 [lepuon, wacrora, ammuTyaa u  ¢asa
Kosie0aHui
519 [IpyxxuHHBIE ~ MasATHHK.  MareMaTH4ecKuil
MasiTHUK
513 VYpaBHeHHe FapMOHHYECKHUX KoJeOaHuH.
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5.2

5.14

5.15

5.16

Kunemarnueckoen IUHAMHYECKOE OIMCAHUE
KOJIE0ATEIBHOTO ABMKEHUS

[IpeBpamieHrie PHEPrHU IMPH TAPMOHUYECKUX
koneOanusx. CBsi3b aMIUTUTYIbl KOJeOaHMi
HCXO[[HOﬁ BCJIIMYHHBI C AaMIUIMTyAaMHU
KoJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

KomnebarenpHbIi KOHTYD. CBo0OogHbBIE
AJICKTPOMArHUTHBIC KOJeOaHUS B HICAIBLHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusamu. @opmyna Tomcona

3aKkoH COXpAaHCHUA OHEPTHUHM B HACAJTIbHOM
KoJIe0aTeIbHOM KOHTYpC

5.1.7

BeIHYX/ICHHBIE ~ MEXaHHYECKHE  KOJIeOaHUsI.
Pe3onanc. Pe3onancHas kpusas. BeiHyX1eHHBIE
AICKTPOMAarHUTHBIE KOJIeOaHMS.

5.18

5.1.9

5.1.10

5.1.11

IlepemeHHBII TOK. CuHycouanbHbIN
IIEPEMEHHBIN TOK.

MOIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE
U JEUCTBYIOLIEE 3HAYEHHE CHJIBI TOKa U
HaINpsHKEHUS

Tpanchopmarop. IlpousBoacTBo, mnepegava u
noTpebaeHne AJIEKTPUYECKOMN SHEPIuu.
DKOJIOTUUECKHE PHUCKA TMpPU MPOU3BOJCTBE
ANEKTPUUECKON JHEPIUU. KynbTypa
HCIIOJIE30BaHUS 3JIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HHU

TexHuueckue YCTpOMCTBA: ceifcmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

[TpakTiueckue paboTHI. HccnenoBanue
3aBHCUMOCTH TIepHoJia MaJlbIX KoJIeOaHu# rpy3a
Ha HHUTU OT JJMHBI HUTH U MAacChl TIpys3a.
HccnenoBanue NepeMEHHOrO TOKAa B LIENIH U3
MIOCJIEZ0BATEIBHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U pE3UcTopa

MEXAHNWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexannueckue BOJTHBI, YCIIOBUS

521 pacIpoCTpaHEeHHS. [epuon. CkopocTb

o pacIpoCcTpaHeHus u JUTMHA BOJIHBIL.
[Torrepeynblie U IPOIOITEHBIC BOTHBI

5.2.2 Wutepdepentyst u audpaxiuss MeXaHUIeCKUX
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5.3

5.2.3

BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

5.24

DJIeKTPOMarHuTHhIC BOJIHBI. VYcnoBus
U3IIYy4CHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenramus BexktopoB E, B u v B
AIIEKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CaoiicTBa DJIEKTPOMAarHUTHBIX BOJIH:
OTpaXXCHUE,  INPEIOMIIEHHE,  IOJSpU3aINs,
Iudpakuus, UHTEepEpEHITHS. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[Ixana 3;meKTpOMarHuTHLIX BOJIH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHuuMnBl  pagvoCBs3U U TEJIEBUICHUS.
Pannonokanus. DIIEKTPOMarHuTHOE
3arpA3HEHUE OKPYKAOLIEH CPe/Ibl

TexHuueckue  ycTpoiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B
TEXHUKE W MEAMIIMHE, pajap, paaIuonpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup

OIITHUKA

531

5.3.2

[IpssMonuHENHOE PpACIPOCTPAHEHUE CBETAa B
oaHopoaHou cpene. JIyd cBeta

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHi B IUIOCKOM 3epKalie

5.3.3

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

534

5.35

ITotHOoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcusi cera. CHoXHBIH cocTaB 0Oemoro
cperta. [lBer

5.3.6

5.3.7

Colwuparomue U paccenBaronye JuH3bl. TOHKast
nuH3a. DOKyCHOE pacCTOSHUE M ONTHYECKas
cuiia TOHKOM iuH3bI. [TocTpoenue n3obpaxenuit
B COOMpAalOIIMX M PACCEHBAIOIIUX JIMH3AX.
@opMysia  TOHKOM  JIMH3BL.  YBEIUYCHHE,
JaBaeMoe JIUH30H

[Ipenensl  OPUMEHUMOCTH  T€OMETPUYECKOMN
OITUKH

5.3.8

HNuTtepdepentus CBETa. Korepentnsie
HCTOYHHKH. YcaoBust HaOIIOIEHUS
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MaKCUMYyMOB 51 MUHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTHMHE  OT  JABYX
CHH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB

HMudpaxus cera. dudpakiuonHas peméTka.
VYcnoBue HaOMOIEHUS TJIABHBIX MaKCHMYMOB

539 OpU MAJCHAH MOHOXPOMATHYECKOrO CBETa Ha
TU(PPAKINOHHYIO PEIIETKY
5.3.10 [Tomstpusarus cBera
TexHuyeckue  yCTpOMCTBA:  OYKM,  JIyIla,
5311 ¢doroamnmapar, POCKIIMOHHBII ammapar,
A MHKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
nrdpakroHHas pemeTKa, MoIsIpon.]
[TpakTudeckue paboTsl. M3mepenune mokaszares
5312 PEJIOMIICHUSI. HccnenoBanue CBOWCTB

HU300pakKeHUI B JINH3aX. HaOmronenune
JIUCIICPCUH CBETa

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_IBI IMPUMCHUMOCTHU KJ1aCCUYECKOM
MCXAaHHUKH. HOCTy.]'IaTLI TCOPUU

6.1 OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOMYJIS
CKOpOCTM  CB€Ta B  BaKyyme, MPHUHIUI
OTHOCHUTEJIbHOCTH DUHIITEHHA
0 6.2 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.
' 3amMensieHre BPEMEHU M COKpAILleHNE JITTUHbI
6.3 DHeprusi ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
CBsi3b Macchl C DJHEpPrUed U UMILYJIbCOM
6.4 CBOOOAHOM  YacTULBl.  OJHEprusi  IMOKOs
CBOOOJHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN
@®otonsl. dopmyna Ilnanka cBs3u DdHEpPruu
7.11 ¢doToHA C ero 4acTOTOW. DHEpPrus U HUMIYIbC
dboToHa
OtkpbiTHE U ucciefoBaHue (oTodpdekra.
7.1.2
OmnsiTel A.T'. CroneroBa. 3akoHbl poTodpdhexra
1 213 VpaBHenue ODitHmreliHa Uit poTodpdekTa.
o «KpacHas rpanuna» porodddexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa
7.15 XHUMHYECKOE JIEHCTBUE CBETA
716 TexHuueckue  ycTpoiicTBa:  (DOTODIIEMEHT,

dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

60



7.2

7.2.1

71.2.2

CTPOEHUME ATOMA

Mopenb aroma Tomcona. Onbiter Pesepdopna
10 UCCJIEIOBAHUIO CTPOCHUS aToMa.
[TnanerapHast Mozesb aToMa

[Tocrynatel bopa. M3nydeHwe W MOMJIOLICHUE
(GbOTOHOB IpHU MEpPEXoie aToMa C OJHOTO YPOBHSA
sHepruu Ha apyrou. Buawl criektpoB. CriekTp
YpOBHEH HEPrUU aToMa BOAOPOIa

7.2.3

BonnoBrle cBouicTtBa 4yacthl. BoiHbBI g€
bponnsa. KoprnycKyinssipHO-BOJIHOBOM yallu3M.
Judpakius 2JIeKTpOHOB Ha KpUCTaLIax

7.24

7.2.5

7.2.6

CnonTanHoe n BBIHYXICHHOC H3JTy4YCHHUC.
YCTpoHCTBO M TPUHIIMAIT PAOOTHI Jiazepa

TexHuuyeckue  yCTPOWCTBA:  CHEKTPaJbHBIH
aHanu3 (CHEeKTPOCKOM), Jla3ep, KBAHTOBBIM
KOMITBIOTED

[IpakTHueckue paboTHI. Hab6monenue
JMHEWYaTOro CreKTpa

7.3

7.3.1

7.3.2

7.3.3

ATOMHOE A1PO

Mertobl HaOIIOICHUS U perucTpanuu
AJIEMEHTAPHBIX YaCTHUII

OTKpbITHE palrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompemeneHHr0  cocTaBa
paanoakTUBHOTO M3nydeHus. ColicTBa anbda-,
Oera-, raMmMma-u3Jy4eHHusl. Bnusuaue
PaAOAKTUBHOCTHU HA )KUBbIE OPTaHU3MBbI

OTtkpeiTHEe TpoTOHAa M HeWTpoHa. HykioHHas
mozenb spa Ieitzendepra — MBanenko. 3apsia
anpa. MaccoBoe yucino siapa. M3oromnst

7.3.4

Anbda-pacniaz. DIEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacrnas. ["amma-u3nyuenue. 3aKoH
PaInoaKTUBHOTO pacrajia

7.3.5

7.3.6

DOHeprusi CBsI3W HYKJIOHOB B sizpe. SlnepHbie
cuibl. Jledext mMaccel sapa

ﬂl[epHBIe pCaKkmuu. ILCJ'ICHI/IC " CUHTC3 SAJCP

7.3.7

SAnepubii  peaktop. TepMosaepHBIA CHHTES.
[TpoGnembr 51 MIEPCIEKTUBBI AIEpHOU
SHEPTreTUKHU. DKOJIOTMYECKHE ACHEKThI SIEPHOMI
JHEPIreTUKU

7.3.8

OneMeHTapHbIe YaCTHULIBI. OTtkpsITHE

IIO3UTPOHA. @yHTaMEHTAJIbHbIE
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7.3.9

B3aUMOJIEVCTBUS

TexHuueckue ycTpoWCTBa: TO3UMETP, Kamepa
Bunscona, sigepHblif peaktop, arToMmHas 6omOa

7.3.10

[Tpaktuyeckue pabotbl. MccienoBanue TPEKoOB
qacTuIl (110 TOTOBBIM (poTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHor0 HeGa. Co3Be3nus, IpKue 3BE3HI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucrema. [1naHeTsl 3eMHO TpyIIIBI.
[1naHeThI-rTUraHThl U UX CITYTHUKH, KAPIUKOBBIE
mwia"eTsl. Majbie Tena CoIHEYHOH CUCTEMBI

8.3

8.4

Comnre, ¢otochepa u armochepa. ConHeunas
AKTUBHOCTh

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETHUMOCTb,  PAaJMyC, TeMIeparypa,  HX
B3aUMOCBA3b.  JluarpamMMa  «CIEKTpaJbHBII
KJIaCC — CBETHMOCTBbY». 3BE31bl TIJIaBHOU
IIOCJIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBH) I 3BE3] IJIABHOM
IIOCJIE0BATENbHOCTH

Buyrpennee crpoenue 3BE3n. CoBpeMeHHbIE

MIPEACTABICHHS O MPOUCXOXKIACHUHN 1 3BOJIIOIIH
CouHIia ¥ 3BE311. DTamnbl )KU3HU 3BE3

8.7

Mneunstii  Ilyte —  Hama  ['anakrTuka.
CnupanbHast CTPYKTypa lNanakTukwy,
pacupeneneHue  3BE34, raza M IBUIN.
ITonoxxenne u npukenue ConHua B ['anmakTuke.
[Tnockass u  cdepuyeckas  MOACUCTEMBI
lNanaktukn

8.8

Tunbl ranakTuk. PaguoraliakTUKd W KBa3apsbl.
UeEpHbie IbIpHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoit. 3akoH
Xab6na. Pasberanue ramaktuk. Bospact u
paauyc Bcenennoii, Teopust bonpmioro B3pbIBa.
Mogens «ropsueir Bcenennoit». PenukToBoe
U3ITy4yeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Mertaranaktuka.  Hepeménnsle  mpoOiieMsl
aCTPOHOMHUH
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa3oBaTe/IbHON MPOrpaMMBbl CpeIHEero
o0mero odpasoBanus

CdopmupoBaHHOCTh YMEHUH pacrno3HaBaTh (U3NYECKUE SBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnagenue ocHoBomoJararoniamMu (1)I/I3I/I‘IeCKI/IMI/I IIOHATHUAMHN H

BCIIMYNHAMU, XapaAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUPOBAaHHOCTh YMEHHI MPHUMEHSATh 3aKOHBI KJIACCUYECKOM
MEXaHWKH,  MOJICKYJSIpHOH  (QH3MKM W TCPMOJMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (DM3HMKU ISl aHAIHM3a U OOBSICHCHHUS
SIBIICHUI MUKPOMHpPA, MAKPOMHUPA M METaMHpPa, Pa3jinyaTh YCIOBUS
(rpanunbl, 00JaCTH) TPUMEHHUMOCTH (U3HYECKHX 3aKOHOB,
MMOHUMATh BCEOOIIMIA XapakTep (QYHIAMEHTAIBHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aHAM3UPOBaTh (U3NYECKHE TIPOIIECCHI, HCIOJb3ysS OCHOBHBIC

ITOJIOKCHU S, 3aKOHBI U 3dKOHOMCPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHHA pasjindaTh YCJIOBUSA HNPHUMCECHHUMOCTHU

Mojieneil PU3NYECKUX Tel U MPOIECCOB (SBIECHUIN)

ChopMupoBaHHOCTb YMEHMS pelaTh pacu€THHIE 3a/a4d C SIBHO
3aJaHHOM M HESIBHO 33JaHHON (U3MYECKOMl MoJenblo: Ha
OCHOBAaHMHMU aHajlIn3a YCJIOBUA BBI6I/IpaTI> (1)I/I3I/I‘I€CKI/IC MOJICIIH,
OTBEYaIOIMe TPeOOBAHUAM 3a7a4uH, IPUMEHSITh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3MUECKUX TEOpUH  IpH
HCIIOJIb30BAHMMU  MATEMATUUYCCKHUX MCTOAOB PCIICHHUA  3a4a4,
IIpOBOAUTH pvaéTI)I Ha OCHOBaHHMHN HUMCIOIIUXCA  JaHHBIX,
aHAJIN3UPOBATh PE3YIbTAThl 1 KOPPEKTUPOBATH METOBI PELICHHUS C

Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB

Pemarp kadecTBeHHbBIE 3a/laud, TPEOYIOIINE MPUMEHEHUs 3HAHHA
W3 pa3HbIX pa3[eNoB MIKOJBHOTO Kypca (U3MKH, a TaKxke
VWHTETPAMM 3HAHUW U3 JAPYIHX MPEAMETOB €CTECTBEHHOHAYYHOT'O
[IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKICHUMN C OMOPOH

Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bI/IBI/I‘-ICCKI/Ie SABJICHUSA
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BnageHne  OCHOBHBIMM ~ METOJAaMM  HAy4yHOro  IIO3HAHUS,
WCIOJIb3YeMbIMH B (U3MKE: MPOBOAUTH MpPsIMbIE M KOCBEHHBIC
n3MepeHus: (PU3MUECKUX BEJIUYUH, BBIOMpPAsl ONTUMANIbHBIN crioco0
U3MEpPEHUsT U UCHOJb3yS  U3BECTHBIE  METOABl  OLEHKHU
MOrPEMTHOCTEN WU3MEPEHNUM, MPOBOAUTH HCCIIENOBAHUE
3aBUCUMOCTEH (hU3MUECKUX BEIMYMH C HCIIOJIb30BAHUEM MPSIMBIX
U3MepeHuil, OOBSACHATH IMOJIyYCHHbIE pE3yJbTaTbl, HCIOJb3Ys
¢usnyeckue TEOpUH, 3aKOHBI M TOHATUS, M JeNaTh BBIBOJIBI,
coOmogath mpaBwia 0€30macHOro Tpyda IMpH  HPOBEICHUH
HCCIIEIOBAaHUM B paMkKax Y4eOHOro OHKCHEpUMEHTa U ydeOHO-
HCCIIEIOBATENLCKON JIESTENIbHOCTH C MCIOJIb30BaHUEM IU(POBHIX

MU3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000pYy10BaHUS

ChopmupoBaHHOCTE YMEHUH  aHAIM3UPOBATh U OLIEHUBATH
MOCIICACTBUSL  OBITOBOM H  TPOM3BOACTBCHHON JCSATCILHOCTH
YEJIOBEKa, CBSA3aHHOW ¢ (PU3MYECKMMM MpOIECCaMHu, C TO3UIUH
9KOJIOTUYECKON O€30IMMacHOCTH; MPEJCTaBICHUN O pPaMOHAILHOM
MPUPOAONOJIb30BAHUHN, a TAaKXKE Pa3yMHOM HCIOJIb30BAHUU
JOCTMKEHUN HAyKW W TEXHOJIOTMWA Uil JAJIbHEHIIEro pPa3BUTHS

YCJIIOBCYCCKOI'O O6H_I6CTBa

10

OBnageHne pa3IUYHBIMH criocobamMu paboThl ¢ HMHPOpMAaLUEH
(U3MUECKOTO COJEpKaHHS C HCIOJIb30BAHHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJyyaeMol HH(OpMaluu

ChopmupoBaHHOCTh yMEHUW MPUMEHSATH OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKUE TOHATUSA, TEOPUM W 3aKOHBI JJISI aHaln3a |
00BbsACHeHUS (PU3UYECKUX MTPOIIECCOB, MPOUCXOIANTNX Ha 3BE3aX, B
3BE3HBIX CHUCTEMAX, B MEKIaJaKTUYECKOW Ccpene; ABHKECHUS

HeOeCHBIX TeJ, IBOJIIONNH 3BE311 U Beemennon

HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 1O ®PU3UKE
Kon Kon
pasaena/r JJjieme IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
eMBI HTa
1 MEXAHUKA
11 KMHEMATHKA
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111

1.1.2

MexaHnueckoe

JABMOKCHUC. OTHOCUTEIIHHOCTD

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

Eé& pammyc-BekTop:
7(t)=(x{z) e ) =(r)),
TpaeKTopIId,

TepeMemIeHIIe:

AF =F(ty)—F(t) =1 -1, =
= (Ax, Ay, Az),

IyTE.

Cl10:KeHIE NTepeMelIeHHIL:

N =0,

TpaeKTOpHE

1.13

CKopocTh MaTepuaibHON TOUKHU:

b=— =F'=[Ul_.u1_.u__].

At ’

v o=— =X, aHAJNOTUYHO v, =YV, U.=Z,.

CrokeHHe CKOpPOCTell: 0, =0, + 0, -

Brluncnenue nepeMemeHys 1 IyTu MaTepualbHOW TOUKU

IIpu HpﬂMOJ’IHHCﬁHOM JBMXXCHHUH BAOJIb OCH X IIO Fpa(bI/IKy

3aBUCUMOCTH V(1)

114

115

. _ _AD _,
VexopeHHe MaTepHaIbHOIl TOUKIL d = —L =5/=(a,.a,.a,).
t—0

AL Jao

: =(v,),". aganorr4HO a, = (v, ]r: a.=(v.)"

At

PaBHOMepHOC HpHMOHHHeﬁHOC JABHKCHHC!

xX(t) = xg + Vpyt

Vx(t)

— Vox = const

1.16

PaBHOYCKOpeHHOC l'IpSIMOJ'II/IHCI\/'IHOe JABMKCHUC!
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a,
x(f)=x,+u,t +——

v (t)=uv, +at
a, = const

>l >l

2 2 _ A~ -

Ly — Y, =24, ['\'2 "’1]

[
VU

HPII IBILKEHINI B OITHOM HAIIPaBISHHH IIVIE S =

-

CBoOoniHOE majieHne. Y CKOpeHHe CBOOOIHOTO TTaJICHHUS.

Vi

Mo o

(0] Xo (

I[BI/I)KeHI/Ie TCIa, 6pOH_IeHHOFO noxa yriiom o K ropu3oHTY:

117 [_1‘(?}:_1'# +Uyt =3 +U,coso.-f

-
i

e ,
1,1'{?} =V, T Ut +& Vi + Uysina - -2
2 2
v (t)=uv, =v,cosa
v.(t)=v,, +gt=v,5mma—gr

=0
=—g=const

g g

.
KpuBonunerinoe npuxenue. [[BiskeHne MaTepuaibHON
TOYKH 10 OKPY>KHOCTH.

YrnoBas v JIMHENHAs CKOPOCTh TOUKU:
v = wR
V=wR
1.1.8 IIpu paBHOMEPHOM IBHKEHUHU TOYKHU IO OKPYKHOCTH
2T

=—=2mv
w = T

. LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKU:

e = 5 = w?R

[TonHoe yckopeHre MaTepuaibHON TOUKHU

119 TBépnoe Teno. [locTynarensHoe U BpanaTesIbHOE JBUKEHNE

TBEPAOIO TENA
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1.2

TMHAMUKA

121

1.2.2

WNuepuuanpHblie cuctemsl oTcuéra. [lepsoiii 3akoH HproToHa.

[Tpuniun otHocuTenbHOCTH ["anunes

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHiun cyneprno3uunu Cui:

>

FpaBHOAeﬁCTB = Fl + F2+- -

1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroToHa: 1y MarepuansHoit Touku B ICO

-
-

Fi = may
Ap = FAt

>

F = const

———
‘FIE FEI

Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

-

Fip = —Fp

3akoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI IPUTAKCHUA MCKIAY

TOYCUYHBIMU MAaCCaMH PaBHBI

Cujia TSOKECTH. HCHTp TSOKECTH Tela. 3aBHCUMOCTDH CHIIBI
TSDKECTH OT BBICOTBI h Haa TIMOBCPXHOCTBIO IIJIAHCTHI

paaumycom RO:
GMm

"9 = R + h)?

1.2.7

1.2.8

Cwita ynpyrocrtu. 3akoH I'yka:

Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJIbXEHUS:

Fsz.uN
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1.3

Cuna TpeHus nokos:

Koadduuuent tpenuns

[aBienue:
1.2.9 L

CTATHUKA

—

F

MOMEHT CUJIbl OTHOCUTEIBLHO OCH BpalllCHUA:

131 IM| = Fl1, rae 1 — mie4o cuist

>

F

OTHOCUTEJIbHO  OCH, TNpPOXOAsIIed  Yepe3  TOUKY
NEPIEHIUKYJIPHO PUCYHKY
[lenTp Macc tena. LleHTp Macc cucTemMbl MaTepUaIbHBIX

TOYCK:

B myr, + myry+...
1.32 M+ Mg+

B onHOpOAHOM TOJIE TSIKECTH
(g = const)

HOCHTP MACC TCJIa COBIAAACT C €0 HEHTPOM TAKECTU

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
133 [My+M, +...=0
1?‘1 +F,+...=0
134 3akoH [lackans

JlaBnenue B xuskocTu, nokosmeiics B MCO:

135 p =Dpo +pgh

3akoH Apxumena:
1.3.6 * -

FApx = _PBbITeCH
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€CJIM TEJIO U KUAKOCTh nokosATca B UCO, To

FApx = ngBbITeCH

VYcioBue iaBaHus TEN

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMiynsc MmaTepuabHON TOYKU:

14.1 > >
p=mv

I/IMHYJ'IBC CUCTEMBI TCII:

14.2 - -
p=pt+pt..

3aKOH U3MEHECHUS U COXpPaHCHUA UMITYJIbCA:

B MCO
Ap = A(pl + D2 +.. ) = FlBHELHHAt + FZBHELHHAt+' .-
B UCO , eciu
1.4.3 - - -
Ap = A(py +p+...) =0
, €CCJIIN

FlBHeLuH + FZBHeLLIH+' ..=0

PeakTtuBHOE NBMKEHUE

F
~a?:(x‘

Pabota cuibl Ha MajlOM NEpPEMEILEHUN:

1.4.4

;1=|F'|-|ﬁf'|-c05 a=F, -Ax

<\a~/§.

D
MOITHOCTb CHUJIBL;

145 ecyu 3a BpeMsi At paboTa cuIbl U3MEHsIETCS Ha , TO

MOIITHOCTH CHIJIbI

p=24
At

=F-p-cosa

Ar—

1.4.6
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Kunernyeckas 3Heprusi MaTepuaabHON TOUKH:

. mv?  p?
KUH — 2 - Zm
3aKOH U3MEHEHHUSI KHHETUYECKOW SHEPTUU CUCTEMBI

MatepuanbHbix Todek: B MICO AEkun = A1 + A2 + ..

1.5

1.4.7

[ToreHManbHas 3HEprus:
JUISl TOTEHLIMAJIBHBIX CHJI

A12 = ElrmTeHu - EZHOTEHLL_: AE1'10Te1-1u

HOTCHHI/IELTIBHEUI OHEPIusa MaTepHaHBHOﬁ TOYKH B
OIHOPOJHOM II0JIC TSAKCCTHU!

EHOTeHu =mg h

[ToreHuuanbHas SHEPTUs ynpyro 1ehopMUPOBAHHOTO Tela:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUSI U COXPAHCHUSI MEXaHUYECKOW SHEPTHHU:
Eiex = B + Emmm-.
B IICO AE,ex = Agcex senoresu. can
B IICO AE,ex = 0, eCNH Ascex menoresm cax = 0

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

151

['apmonnueckne  kosneGaHUS ~ MaTepUAIBHON  TOUKH.
Ammuntyna u ¢asza  konebanuil. Kunemarnueckoe
OINMCAHUE:!

x(f) = Asin( @t +o,).

v(f)=x/.

a(f)=(v,), =) =a +o'x=0,
IZI€ X - CMEILEHHUE U3 PABHOBECHS.

JlnHamMuyecKkoe OnucaHue:

ma, = —kx,
k = mw?
. 9TO 3HAYHT, YTO
E, = —kx
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OHepreTuyeckoe ONMCaHNE (3akoH COXpaHEHUs

MEXaHUYECKOI SHEprun):

CBs3b aMIUTUTY/IbI KOJCOAHWI CMEIICHUS MaTepuaaIbHON
TOYKM C aMIUIMTyAaMu KojeOaHuid e€ CKOpoCcTH |

YCKOpPEHUSI:

Upee =04, @ =04

[Tepuon n yactoTa KoneOaHU:

r=*t_1
0 v

[Tepron manmbeix CBOOOJHBIX KOJIEOAHWH MAaTEeMAaTHYECKOTO

MasiTHUKA!
152 \{,T
T'=2m |—
g
[Tepuroza cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MAasiTHUKA:
m
T'=2m |—
Ik
153 Beinyxaennslie konebanus. Pezonanc. PesonancHas kpubas
[lonepeunsie  u  mpojosibHble  BOJHBL.  CKOpOCTh
pacnpoCTpaHEHUs U JUIMHA BOJIHBI:
154 A= T = v
v
WnTepdepenius u qudpaxuus BOJIH
155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©®U3UKA
Mogenu cTpoeHus Ta30B, KUAKOCTEN U TBEPABIX Tell. [IycTh
TepMOJMHAMHUYECKass cuctemMa (Teao) coctour u3 N
211 OJINHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA

N m
vV=—=—
Ny
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rae Ny —uuciio ABOrajipo, m — macca CUCTeMBI (Tena),

U — MOJIsIpHasd Macca BEIICCTBA

2.1.2 TennoBoe TBM)KEHHUE aTOMOB M MOJICKYJT BEIIIECTBA
2.1.3 BsaumMozeiicTBie yacTuIl BelecTsa

2.1.4 Huddy3us. bpoyHoBckoe 1BHKEHHE

215 Mozxens uneansaoro raza 8 MKT

CBa3b MEXIy JAaBICHHEM U CpEeAHEH KUHETHUYECKOH
SHEPrUel MOCTYNaTeIbHOrO TEIUIOBOTO JIBUKEHUS MOJEKYII

uaeanbHoOro rasa (ocHoBHoe ypasuenune MKT):

- 2 {mp 22—
p=-mjw =—n-| — =—MN-£.
3 3 L2 3

2.1.6

rae m0 — macca OJJHON MOJIEKYJIbL,

Tl=v

- KOHIICHTPALUS MOJICKYIT
2.1.7 AbGcomotHas Temneparypa: T =t +273K

CBs13b TEMIICpATypbl Ta3a COo CpCI[HCﬁ KHHETHYCCKOU

BHGPFHCfI IMMOCTYIATCJIIbHOI'O  TCIIJIOBOIr'0 JBHKCHHUA €TI0

218 MOJIEKYII:
I 2
Emzim""‘ﬂ =Ek]‘"
2 ) 2

2.19 Vpasuenue p = nkT

21.10 Mopens uaeaabHOTO T'a3a B TEPMOIAUHAMUKE:
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| VpaBrerse Merrereesa — Kianeipora
| BeIpavkeHHe 19 BHYTPEHHEH SHEPIHH
VpaBHeHne MeHeneeBa — KnaneiipoHa (mpumeH
3aMIICI):
pRT

pV=%RT = vRT = NkT, p=t-

BripakeHle /1114 BHYTpPeHHeil 3Hepriil 0JHOATOMHO]
raza (IIpIMeHIIMEle (POPMEI 3aIIcH):
3 im

U==vRT =£NRT =——RT=vc, T= iprIF"
2 2 2 2

2.1.11

3aKkoH ,Z[aJII)TOHa AJIg JaBJICHUA CMCCU Pa3pCKCHHBIX I'a30B:

p=p+p2t..

2.1.12

N3onporeccel B pa3peKeHHOM ras3e ¢ MOCTOSHHBIM YUCIOM
MOJICKYJI N (C IIOCTOSAHHBIM KOJIMYECCTBOM BE€UIICCTBA V)I
uzorepma (T = const): pV = const ,

uzoxopa (V = const):

p
— = const
T

u3obapa (p = const):

v = t

T = cons
I'paduaeckoe npencrapieHne U30MpoieccoB Ha pV-, pPT-u
VT- nuarpamMmax.

OO0BbeaMHEHHBIA ra30BbIi 3aKOH:

pvV .
T = cons

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

HaCI)III_[eHHBIe N HCHACBIIICHHBIC IIapbI. KauecTtBenHas

3aBUCUMOCTD INIOTHOCTH U JABJICHUS HACBIIICHHOI'O I1apa OT
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TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMA HACHIILIEHHOTO
napa
BnaxxHocTs Bo3ayxa.

OTHOCHTEIbHAS BIIAXKHOCTD:

21.14 P Prapa(T)
P i@ Praconsaapa D)
M3MeHeHune arperaTHbIX COCTOSIHHM BEIIecTBa: UCIapeHUue U
aL1s KOHJICHCAIIUS, KUTICHUE KUIKOCTH
5 N3MeHeHue arperaTHbIX COCTOSIHUM BEILIECTBA: TJIABJICHUE U
116 KpHUCTAILTU3auUs
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEX0Oaax
2.2 TEPMOJNHAMUNKA
221 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BHyTpeHnHss sHEprus
Terutoniepeaya Kak crmoco0 W3MEHEHUS BHYTPEHHEH
2.2.3 sHeprun  Oe3  comepumieHuss — pabotel.  KoHBekius,
TEIUIOTPOBOAHOCTb, U3TYYCHUE
KosmnuecTBo TEMNOTHI.
224 VY nenpHas TEMIIOEMKOCTH BEILECTBA C:
Q = cmAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VnenapHas TerioTa miasiacHus A: Q = Am.
VY aenpHas TemIOTa cropaHus Tormsa q: Q = gm
DnemMeHTapHasi paboTa B TEPMOJMHAMUKE:
A = pAV
2.2.6
Breruncnenne pabotel mo rpaduky mporecca Ha pV-
JUarpamme
[IepBbIil 3aKOH TEPMOTMHAMUKH:
Q12 = AUz + Ay, = (U, — Uy) + Ay
2.2.7
Anuabara:
Q12 = 0= A1, = (U; — Up) =AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumble nporiecchbl
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3.1

2.2.9

[Ipunnune! aeictBus Teriossix MamuH. KITI;
o

o, g,

XHarp ZHaTD ZHarp

'r'|=

2.2.10

MakcumanbHoe 3Hauenue KII. [{ukin Kapno:
Ty — Taon 1 T,

T T,

HiTp HATD

Max N = Nyywy =

2.2.11

YpaBHeHHE TEIUIOBOTO OallaHca:
Ql + QZ + Q3+: 0

SJIEKTPOAMHAMUKA
OJIEKTPUYECKOE IIOJIE

3.11

Onektpuzanusi Tel U €€ NPOSABICHUS. OJNEKTPUUYECKUI
3apsa. JIBa Buma 3apsga. DIeMEHTapHBIN AJIEKTPUYECKUil

3apsan. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

3.1.3

3.14

3.15

BsaumopeiictBue 3aps10B. Toueunsie 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BELIECTBE C AUDICKTPUIECKON

MMPpOHUIACMOCTBIO &

F=k|q1|-}f]2= 1 _|‘?1|"‘?:

£ dmeg, 17

Onektpuueckoe mnose. Ero pgelictBue Ha 3JIEKTpUYECKUE
3apsabl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

i F

qnpo6HbIﬁ

ITone ToyeuHnoro 3apsa:

OIHOPOJHOC IT0JIC:

>

E = const.

KapTuns! 1MHMNA HaIPsKEHHOCTH ATHX ITOJIEN

IToTeHuIMAIbHOCTH QJICKTPOCTATUYCCKOT'O ITOJIA.
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Pa3HOCTh MOTEHIMATIOB U HAIIPSKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

HOTGHLII/IaJIBHaH SHEprud 3apsaia B 3IBJICKTPOCTATHYCCKOM

I10JIC.
W =q¢
A=—AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

¢_K
q

CBs13b HaHpH)KéHHOCTI/I IIOJIA M PAa3HOCTH MOTCHIUAIOB IJIA

OJHOPOIHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYNCPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

- - -

3.1.6 E=E +E+...,0 =y + pp+...

[TpOBOJHUKH B 3JI€KTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

1.7
3 Et=0

, BHYTPHU U HAa TOBCPXHOCTHU NPOBOJAHHUKA P = const

318 JusnexTpuku B IIEKTPOCTATUUECKOM noJe.
JusnexTpuyeckas MPOHUIIAEMOCTh BEIIECTBA €

Konnencarop. DnekTpo€MKOCTb KOH/IEHCATOpA:!
q
C=—
U
3.1.9 OneKTPOEMKOCTh TNIOCKOT0 KOHJIEHCATOpa:
€08

=g~

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB!:

q = CI1+CI2+---:U1 = UZ :---:Cnapann_C1+CZ+---

3.1.10 [TocienoBarenbHOE COCTUHEHUE KOHIECHCATOPOB:
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3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCATopa:
qu CU? q?

We=5=="=3¢c

3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

3.2.1

3.2.2

Cua Toka:

[TocrosiunbIM TOK: [ = const
Jns mocrossHHOTO TOKA q = It

VY cnoBuUS CyIecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenue U u OJIC E

3.2.3

3.24

3.25

3akon OMa 1Ji yyacTKa Lenu:
I U
"R
OnekTpudeckoe COIIPOTHUBIICHUE. 3aBHCUMOCTH

COIIPOTUBJICHUA OAHOPOAHOI'O IIPOBOJHUKA OT €ro AJIWHBI U

ceucHHs. Y JCIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R:,DE

Ucrounnku Toka. 3J]C ucTtouHmKa ToKa:
_ ACTOpOHHHXCMn

E =
q

BHyTpeHHee conpoTUBIIEHNE HCTOYHUKA TOKA

3.2.6

3.2.7

3akoH OMa ISl TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON LEMH:

E=1IR + Ir, oTkyna

E.r
= R

[TapajutenpHOE COEIMHEHNE TPOBOJIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—..
Rnapaml Rl RZ
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HOCJIGIIOBaTeJILHOG COCINHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RHOCJ'[ = R1 + R2+...

3.2.8

Pabota snexkrpuueckoro toka: A = [Ut.
3akoH J[>xoyins — Jlenna:
Q =I°Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

3.29

3.2.10

MOUHOCTB 3JEKTPUUECKOTO TOKA!
Ad
P=— =1IU
At Ar—s0
TerutoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

., P
P=FPR=—=JU
R

MoIIHOCTh UICTOYHHKA TOKA:

CBO6OI[HH€ HOCUTCIIN QJICKTPHUICCKUX 3apsA 0B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOANMOCTHU TBépI[I)IX
MCTAJIJIOB, pACTBOPOB H PACIIIABOB 3JICKTPOJIMTOB, T'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0

3.3

MATHUTHOE IT1OJIE

3.3.1

MexaHndeckoe B3aWMMOJCHCTBHE MArHUTOB. MaramTHOE
nose.  Bekrop  marHuTHOM — wHAyKnuu.  IIpuHnun

CYNEPIIO3UIIMN MarHUTHBIX IOJICH:

B = Bl + Bz + -
Jlvaun WMHAYKOMA MarHutHoro mnojis. KapTtuHa nuHMA
WHIYKIUU MAarHUTHOT'O OJIA IOJIOCOBOTO u

HO}IKOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB

3.3.2

OmnbiT Dpcrena. MarHuTHoe MOJj€ MPOBOJHMKA C TOKOM.

KapTI/IHa JIMHUH WHAYKIOUA MArivuTHOTO IOJIA JJIIMHHOI'O
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npsaMoro IMPpOBOAHUKA u 3aMKHYTOT'O KOJIbIIEBOI'O

IMPpOBOAHHKA, KaTyIIKKX C TOKOM

Cuna AMrmepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina
3.3.3
, TII€ 0L — yTOJI MEXly HalpaBJIE€HUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYNHA:
Frop =1 q | vBsina
3.34
JIBrKEHME 3apsHKEHHOM 4YacTHUIBI B OJHOPOJHOM MAarHMTHOM
noJe
3.4 OJIEKTPOMATHUTHAA MHYKIUA
IToTok BEKTOpa MArHUTHOW MHAYKIIUH:
® = B,,S = BScosa
34.1
3.4.2 SIBnenue anexTpoMarHuTHOM uHAYKIMKU. DJC HHIYyKIMH
3aKOoH AeKTpoMarHuTHoM nHaykuuu dapajes:
AD
3.4.3 E=—— :_(Di'
Ar A=
3.4.4 S/1C uHAYKIMHK B IPSMOM IIPOBOJHUKE JUTMHOM |,

>

JIBUKYIIIEMCSI CO CKOPOCTBIO v
wll
B OJTHOPOJIHOM MarHUTHOM IoJje B:
| E; |I= Blvcosa
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3.5

, TJIe 0. — YyTOJI MeX1y BEeKTOpoM B 1 HOpMmanbeio n K

-
-

IJIOCKOCTH, B KOTOPOH1 JIeXKaT BEKTOPHI [Uv

- -
>

;ecod 1 L B,u vTo
| E; |I= Blv

345 [IpaBuno Jlenua

NHIyKTUBHOCTD:

L_q>
T

346 >wm®=LL
Camounnykuus. IC caMOMHAYKITNU:

A
E,.J:—L—L =L,
Aty

3HepI‘I/I$[ MAargmuTHOTI O I10JIA KaTyHIKI/I C TOKOM.:
3.4.7 LI?

W__
L=

SJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHBI

Konebarenbubiif koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B UJI€ATbHOM KOJIeOaTeIbHOM KOHTYpE:
[ (1) =Q gy sin( 08 +0p)

]fff] =g, =0, cos( ot + @) =I__ cos(et +q)

3.5.1
®opmyita TomcoHna:
T =2nVLC
, OTKyZla
21 1
= =
T VIC

CB43bp aMIUIUTYABI 3apslla KOHJEHCATOpa C aMIUTATYIO0M
CHJIBI TOKA MPU CBOOOIHBIX dJIEKTPOMArHUTHBIX KOJIeOaHUIX

B HACaJIbHOM KoJIe0aTeIbHOM KOHTYpC€:
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3.6

Do = —

£}

3.5.2

3aKkoH COXpPaHCHUA DHCPIruru B HACAIIBHOM KoJie0aTeIbHOM

KOHTYPE.

3.5.3

BbIHYXI€HHBIE 3JIEKTPOMarHuTHBIE Kosiebanus. Pesonanc

3.54

ITepemennslii Tok. [IpousBonacTBO, nepeaaya U noTpedaecHNe

AIIEKTPUYECKON SHEPTUI

cuU*t LI Ul LI*
+ = e = T — const.
2 2 2 2

3.5.5

3.5.6

3.6.1

CpoiicTBa QJICKTPOMArHMTHBIX BOJIH. Bzanmuas OpHUCHTalUA

BCKTOpPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYYyMC:

- -
-

ElBlc

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA

[IpsimonuHeitHOE pacmnpocTpaHEeHHE CBETa B OJHOPOIHOMN

cpene. TodyeuHblil UCTOYHUK. JIyd cBeTa

3.6.2

3aKOHBI OTPa’KEHUs CBETA.

a=p

ol

S

3.6.3

[Toctpoenune n300paxeHuii B IOCKOM 3epKaje

3.6.4

3aKOHBI IPEJTOMIICHUS CBETA.
ITpenomiienue cBera:

nqsina = n,sinf.

AOCOIIOTHBIN TTOKa3aTellb OpCIOMIICHUA:
Cc

Nagec = v

OTHOCUTENBHBIN NMOKA3aTENb IPETOMIICHUS:
Ny 1

nOTH
1 V2
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n

Xox J1y4eil B Ipu3Me.
1"1 = 1"2 N H].}']. = HJ}'J
CooTHOIIEHHE YacTOT M COOTHOILIEHUE JUIMH BOJH IIpU

nepexoac MOHOXpOMATHYCCKOI0 CBETa UYCPE3 TIpaHULY

paszzeina AByX ONTUYECKUX CPENL:

ny<n, ny
Uy ”1
3.6.5
ITosmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHblid yro MOJIHOTO BHYTPEHHETO OTPayKEHUSI:
. 1 Ny
Sinay, = ——=—
Norn n
CoOuparomiue W pacceuBarouIve JWH3BL. TOHKas JUH3a.
DOKyCHOE PacCTOSTHUE U ONTHYECKAsl CUJla TOHKOW JIMH3bI:
3.6.6 1
D=—
F
dopmyiia TOHKOHN JTUH3BI:
1 4 1 1
d f F
3.6.7

YBenuuenue, 1aBaeMoe TUH30M:

h 1f1
Il=—=—
H d
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F\ h
f

k3

B ciyuae paccenBaroiieil JIMH3bI:

1
D0 = F =—-0,
D
- h 1f 1
H d
3.6.8
XoJ Jyda, IpOoLIEeALIero JUH3Y 0]l HIPOU3BOJIBHBIM YIJIOM K
e€ rmaBHOM omntuueckoil ocu. IlocTtpoeHue nzo0paxeHUit
TOYKU M OTpe3Ka MPsIMON B COOMPAIOIIUX U PACCEUBAIOIINX
JIMH3aX U UX CHCTEMax
36.9 dotoannapar Kak onTuueckuil mpubop. [naz  kak
ONTHYECKasl CUCTEMA
WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOIroAeHUs MaKCHUMYMOB U MUHHMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHHE OT JBYX CHUH(]Aa3HBIX
KOT'€pEHTHBIX NCTOYHHUKOB:
3.6. y
MaKCIIMYMBI — A=2m ; m=0,+1.£2 +£3 ..,
e
vl
MITHIIMYMEI — A= 2m+l,]:, m=0,t1,£2 £3 .
i
Hudpaxnus ceera. Judpakunonnas pemérka. YcioBue
HaOJIOZIEHUsT TJAaBHBIX MAaKCUMYMOB TIIpH HOPMaJIbHOM
MaJIeHU MOHOXPOMAaTUYECKOTO CBETA C JIJTMHON BOJHBI A Ha
3.6.11 .
peméTky ¢ nepuoaom d:
dsing,, = mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera

83



KBAHTOBAS ®U3NKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.2

4.3

411

4.1.2

413

I'mnore3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®dotonbl. DHEprus GoToHa:

E=h _he_
=hv =—=pc

Nmmynbe ¢oToHa:

hv
c

®ororpdexr.  Omwitet A.I. CromeroBa.  3aKOHBI

dororddekra

414

4.1.5

421

4.2.2

4.2.3

YpasHenue DitHinTeitHa 1151 poTodddekra:

Eporona = ABBIXOJA + Elyumas

hc
E(l)OTOHa =hv = 7'

hc

Ly

ABbeoua = hv}cp =

2
MV~ max

Expumax = 2 = eUzyy

JlaBneHue cBerta.
JlaBiieHne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYI0 TOBEPXHOCTh

Y Ha IIOJIHOCTBIO MOMIOLIAIOIIYIO IIOBEPXHOCTh
OU3NKA ATOMA
IInanerapnas moxens aroma

[Toctynatsr bopa. M3ny4yenue u norsouieHrne GOTOHOB MpU
Hepexozie aToMa C OJTHOTO YPOBHS SHEPTUU Ha JPYTOu:

hv =£=

MR

E,—E

L

Y

JInHenyaTpie CIEKTPBI.

CnekTp ypOBHEHN 3HEPTUU aToMa BOJOPOIA:

_ —1363B

i

E

"

, =123 _.
n

OU3NKA ATOMHOI'O AIPA
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431 Hyknonnas monens sinpa I'eitsenOepra — MBanenko. 3apsn
o anpa. MaccoBoe uucio siapa. M3oTornsl
PannoakTHBHOCTG.
Anbda-pacnan;
A A4 4
-X—>5Y+ ,He
bera-pacnan.
DIIeKTPOHHBIN B-pacnan;
43.2 N N 0
X Y+ je+v,
[To3uTpoHHBIA B-pacnan:
A A 0=, .,
sX—=75Y + j€ TV,
I'amma-n3nydenue
3aKOH paJIM0aKTUBHOIO pacnajia:
-t
N(t) = Ny * 2T
4.3.3
[TycTh m — Macca paiMoOakTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 Snepuble peakuuu. JleneHne u CUHTE3 SAEp

MaTepuajibHO-TeXHHYeCKas 0a3a yueOHOro nmpouecca, 00opyioBanme, B
TOM YHCJIe IPUOOpPETEHHOE HA CPeACTBA I'PAHTA:

- [Tanens naTepakTHBHAs Baikal

- Mo6wibHBIN 1a00paTOPHO-IEMOHCTPAIIMOHHBIN KOMITIEKC /TSl y4eOHOU
IPAKTUYECKON U MPOEKTHOMN JACSATEIBHOCTHU IO (PUBUKE

- Pecypchpiii Habop "Cucrema ynpaBieHHsl MAKETOM OMOHUYECKON PYKH
- KoHcTpyKkTOp nporpaMMupyeMbix MoOJI€TIEN HHKEHEPHBIX CUCTEM.
«KubeprexHnyeckue CuCTeMbl»

- KoHcTpykTop nporpaMMupyeMbix MoJieJIel HHKEHEPHBIX CUCTEM.
PacmvpenHslii
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