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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3MKe Ha YpOBHE CpeaHero oomero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHHUU U TpeOOBaHW K pe3yibTaTaM OCBOEHUS
OCHOBHOM 0O0Opa3oBarenpHOl mporpamMmsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoM ¢enepaibHON padodeil mporpaMMbl BocnuTaHuss u KoHnenuu
npenojaBanus yueobnoro npenmera «dusuka» B 00pazoBaTEIbHBIX OPraHU3aAUIX
Poccuiickoit ~ @enepanuu,  pealu3ylOIIMX  OCHOBHBIE  00pa30oBaTelIbHbBIC
POTrPaMMBl.

[Iporpamma 1o ¢usuke onpeaensieT 00sI3aTeNbHOE MPEIMETHOE COACPIKAHNE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM U PaA3JIECJIOB
y4eOHOTrO mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaroIIuxcs.
[Iporpamma mno ¢usuke Aa€r mOpencraBieHUE O LENsAX, COAEpKaHUHM, O0OIen
CTpaTeruy OOYy4YeHMs, BOCIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
ydueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢Guzukd yriayOaEHHOTO YpOBHS IO3BOJIET pPEaTM30BaTh
3a/1ayi MPO(PECCUOHATILHON OpPUEHTAIMK, HAIIPABJICHO HA CO3JaHHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
oOyyYaromumcsi, KOTOpPblE HEOOXOAUMBI [JIsi MPOAOJKEHUs OoOpa3oBaHUA B
OpraHu3anuax NpodeccHOHaTLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEUATIBHOCTSIM.

B nporpamme 1o Qusnke ONpenenstoTcs IUIAHUPYEMbIe PE3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriayOnéHHoM  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKH TpeOOBaHMA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarolIMXCsl, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE Ha YpOBHE CpeAHero oOmiero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AEATEILHOCTHBIN MTOAXO/T.

[Iporpamma mo pu3nKe BKIFOYALT:

IUTAaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yriyOoIEHHOM
YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

cojiepKaHue yueOHoro npeamera «Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENSIMU (DU3UKU JJIsI COCTABJICHUSI CBOMX PA00OUUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO WHUIIMATHBY YUYUTEIICH U
MPEAOCTABISET BO3MOKHOCTH JJISI pealii3alyd  Pa3IMYHbIX METOANYECKHUX
MOAXOJ0B K TpernojaBaHvi0 (PU3NKU Ha YTIyOJIEHHOM YpOBHE IIPU YCJIOBUU
coxpaHeHus1 0043aTeNbHON YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX IPHUPOJIbI, BHICTyHas B
KauecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIM BKJIAJ] B CUCTEMY
3HaHHUM 00 oKpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XHUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHommen. Mcmonmp3oBaHWE W AKTHUBHOE
NpuMeHEeHUEe (U3NYECKUX 3HAHUM ONpEeNeNuo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTHUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHHs HOBBIX MaTEpHaJOB C 3aJlaHHbIMU CBOWcTBaMU. M3yueHue
(Gu3MKK BHOCUT OCHOBHOM BKJIal B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa OOydYaroierocsi, B popMUpoBaHUE YMEHUM NPUMEHSATH HAyUHbBIN
METO/I IO3HAHMSI TIPY BHITIOJITHCHUH UMH YICOHBIX HCCIICIOBAHUH.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
P UIel, KOTOPhIE MOKHO paccMaTpUBaTh Kak MPUHIUIIBI €70 TOCTPOESHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPXKUT MaTepual U3 BCEX pa3leiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HeW MaTepual Kypca (HU3UKA
o0ObeAMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoen npuxnaonon nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpEANoiaraeT 3HakKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKUX
MPWIOKEHUN W3YYEHHBIX TEOpuil W 3akoHOB. [Ipum »TOM paccMarpuBarOTCs Ha
YpPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUUYECKHE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea Ixonocuzayuu peanusyercss MNOCPEACTBOM BBEJACHUS DIIEMEHTOB
CONlep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKkke OOCYKIEHUS
po0JIeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUANAX CUCTEMHO-AEATEIbHOCTHOTO nojaxonaa. Jsa ¢usuku peanuszanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTIOIB30BAHUH CAMOCTOSITEIBHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyoIIero ¢akropa ydeOHOro mpoiecca. [ns yrmyOaéHHOTO
YPOBHS — O3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHYECKOrO0 OSKCIIEPHUMEHTA,



BKJIFOYAIOIIETO (PPOHTAJIBHBIE YYCHHUYCCKHE ONBITHI MPU HM3YYCHHUH HOBOTO
MaTtepuaia, JabopaTopHbie paboThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crnocoba peanu3anuyd (U3MUECKOrO0 TMpakTUKyma. B mepBom ciydae
MPaKTUKyM HpoBoAuTcs aubo B kKoHue 10 u 11 kmacco, nubo mocie nepBoro u
BTOPOr0 TOJYrOJud B KaXJIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JabOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu 3Tom mox paboramu
MPAKTUKyMa TTOHUMAETCSI CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@u3Mke cHUCTeMa YUYEHHUYECKOrO HSKCIIEPUMEHTa,
7a00paTOpPHBIX pabOT W MPaKTHKyMma MPEACTaBIICHA €AWHBIM TepedHeM. Brioop
TEMAaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
YYaCTHHKaMU 00pa30BaTEIBHOTO MPoIlecca UCXO0II U3 OCOOEHHOCTEH MOYypPOYHOTO
IUIAaHUPOBAHMUSI W OCHallleHus KaOuHera ¢usuku. [lpu sTOM oOecneunBaercs
OBJIaJICHNE OOYYaIOIUMHKCSI YMCHHUSAMH TMPOBOJUTH TPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, MCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYECKUX BEIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAENAETCA PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM AJis pacd€THRIX 3a/7a4 MPUOPUTETOM SIBISIOTCS 3a7a4M C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MUYECKOW MOJIEIIbIO, TO3BOJISIIOIINE MPUMEHSTh
W3Y4YEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeiia Kypca, TaKk U
WHTETpUPYs MPUMEHECHHUE 3HAHUI W3 pa3HBIX pa3aesioB. J[Is KaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SBIISIFOTCS 3aJjaHUsl Ha OOBSICHEHHUE/TIPEJCKA3aHHe MPOTEKAHUs
(bu3nYecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HH, TpeOyroniue BbIOOpa
(bU3UYECKOM MOJIENH ISl CUTYAIMH NMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIIEUCHHIO YYeOHOTO IIporiecca Kypc (GU3MKH YIrIyOJaE€HHOTO
YPOBHSI HAa YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTre (U3UMKM NOKHO OBITh HEOOXOIUMOE
nabopatopHoe O00OpyJOBaHUE [Jisi BBIMOJHEHHS YKAa3aHHBIX B MporpamMme Mo
($u3NKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT M pabOT MpakTHKyma, a
TaKXe JeMOHCTPAIMOHHOE 000PYI0BAHUE.

JemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B TporpaMMe 10 (DHU3UKE KITIOUYEBBIX JACMOHCTpPAIUNA IS
UCCJICIOBAHMSI  M3YYaeMbIX  SIBICHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMECHEHH.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMHpyeTCs B BUAE TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyéTe



OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcsa. TeMaTH4ecKue KOMIUIEKThI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
W3YUYCHUIO TIPUPOMABI, PA3BUTHE WX HMHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJie TMO3HaHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIHLCKOrO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUE YMEHUN OOBSCHSITH SBJICHUS C UCIIOIb30BaHUEM (DU3NUSCKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JESTENBHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKA K
JanbHEeHIeMy 0Oy4eHHUI0 B 9TOM HaIIPABJICHHH.

JlocTixkeHue 3TUX 1elieid oOecrieunBaeTCsl peleHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHWKY,  MOJEKYSIpHYIO  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKuX SIBICHUN B MPUPOJE W JUIsl TMPUHITHS TPAKTUYCCKUAX DPEIICHUH B
MMOBCEIHEBHOM KM3HHU;

OCBOCGHHME CIIOCOOOB pEIICHUS pPa3UYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuznyeckoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3AaHue
dbuznyeckoil MojJeNu, aJleKBaTHOW YCIOBMSIM 3aJaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

MOHUMaHUE (U3UYECKUX OCHOB U TIPUHIIMIIOB JIEWCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M IPOBEACHHUS
bU3MYECKNX JKCIEPUMEHTOB, aHaIW3a W HUHTEpIpeTanud HHPOpMaIuH,
ONpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3[IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0OBATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH;



pa3BuTHE UHTEpeca K chepam mpodecCUOHAIbLHON AESTEILHOCTH, CBA3aHHOMN
¢ (UBHUKOM.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yrimyOn€éHHBIN YpPOBEHB
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YpPOBHE CpEAHETro OOIIeTo
oOpa3oBaHus BbIOMpaeTcss OOyYarOUUMUCA, [UIAHUPYIOIIMMH MPOAOJIKEHUE
00pa30BaHUS MO CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

Ha uzyuenue ¢pusuku (yriayOnaEHHbI ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 vacoB (5 4acoB B HEAENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE MepeyeHb Ja0OPATOPHBIX M
NPAaKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JEJaeT BBIOOP
NPOBEJCHUS JIa0OpAaTOPHBIX PAOOT M OMBITOB € YYE€TOM HWHAMBHYyaJIbHBIX
0COOEHHOCTEH 00YyUarOIIHUXCS.



COAEPKXAHME OBYUYEHUA
10 KUIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTabHAs Hayka o mpupojae. HayuHsiil MeTo1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUBUUYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
AKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHUTEIIbHA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCOIOTHO TBEPAOE TENO, HAealbHAsl >KUAKOCTb, HACAIbHBIA Ta3, TOYCUHbBIN
3apsn). ['unoreza. @U3NYECKHl 3aKOH, TPAaHULIBI €ro puMeHuMocTu. Ouznueckas
TEOpUsL.

Ponb u mMecTto QUMK B (OPMUPOBAHUU COBPEMEHHON HAyUHON KApTHUHBI
MUpa, B IPAKTUYECKOUN 1€ATETbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKAa M HaNpsHKEHUS B IE€MU IMOCTOSHHOTO TOKAa MpPH
MTOMOIIM aHAJIOTOBBIX U ITU(POBHIX U3MEPUTEIIHHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi dadbopatopued no ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEIMYWH TIPU MTOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIMH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, MX MPOEKUMH HA OCH CUCTEMBbI KOOpPJHHAT.
CnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepUabHOM TOYKH OT BPEMEHHU U UX
rpaduxu.

CBoOogHOe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHus. J[BmkeHHe Tena,
OpOILLIEHHOr0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U X TPaPUKH.



KpuBoimHentHoe  nBukeHue. J[BMKEHHE  MaTepUalbHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi W JUHEHHas ckopocTh. Ilepmom m vactora obOparieHus.
LlenTpocTpeMUTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TaHT€HI[MAIbHOE) U TOJIHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUXKCHHE CHApSAOB, LEMNHbIC, MIECTEPEHYATBIE UM PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBMKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenre ABWKEHHS Teja, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
T€Jla B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI 1abopaTOpUn).

N3ydenne nABWXKEHUSI Tella, OpoOIIeHHOro Topu3oHTalbHO. [IpoBepka
TUIIOTE3bl O TMPAMON MPONOPIUOHAIBHON 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydeHne JBMXKEHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MepHojia oOpalleHus] KOHUYECKOro MasiTHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MHepuumanbHble cucTteMsl oTcyéTa. [IpumHnmn
oTHOcuTeNnbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIECHUE,
MIPUMEPBHI).

Macca Tena. Cuita. [IpyuHIun Cynepro3unuy Cuil.

Bropoit 3akoH HproTOHA 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IOBEPXHOCThIO IUIAHETBI W OT reorpapuueckoid MmUpOThl. JIBHKEeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenus. Cuia cOnpoTHUBIICHHS TMpPU JBUKEHUU Teja B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKECHMUS.

Hasnenue. I'mapocrarndeckoe napienue. Cuita Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUATbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBbHOM CUCTEMBI OTCUETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3yJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHUMOCTH BpPEMEHHU [BUXKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MACCHI.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

N3ydyeHne NBUXKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBUxkeHUs OpyCcKa MO HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 pUIeHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [limedo cumbl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

VYcroitunBoe, HeyCTOHYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKME IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUU.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HccnenoBanne yclIOBUM pPaBHOBECHS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpAaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OMOPBHI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepruanibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYkHW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbIX MOJISX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBICHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHunanbHble W HENMOTEHIMANbHbIE CWIbL. [loTeHUManbHas HHEPrUsl.
[ToTenmmanpHas 3HEprus ynpyro nedopmupoBaHHOM TpykuHbl. [loTeHIMampHas
SHEPIusl Tejla B OJHOPOJHOM IpaBUTAlMOHHOM IMoje. [loTeHnuanbHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO IIapa (BHYTpHU W BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHMSI MEXaHUYECKOW SHEPTUN.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyiuM [ HWICAIBHOM XUJAKOCTH KAaK CJIEICTBUE 3aKOHA
COXpPAHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KOMEP, MTPYKWHHBIM MHCTOJNET, THPOCKON, (PUTYypHOE KaTaHWe Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JIEWCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI yIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3mepeHne uMmimyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBI.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJACICTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TpPEHUSI.

Omnpenenenue pabOThl CWIbI TPEHUS] TPU JBIKCHUHU Tea IO HAaKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mosekyasipuas Gu3nKa 1 TEPMOJAMHAMHKA.

Tema 1. Ochobl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
onbITHOe obocHoBanue. Juddysus. bpoyHoBckoe maBmxenue. Xapakrtep
JBI)KCHUSI W B3aMMOJICHCTBUSI YACTHI[ BellecTBA. MoOJIENM CTPOEHHS Ta3oB,
KUAKOCTEH U TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasmepbl Mosekyn (atomoB). KonuuecTBo BeriecTa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mogenb naealbHOTO ra3a B MOJIEKYJAPHO-KUHETUUYECKON TEOPUU: YACTHUIIBI
rasza JIBMXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJCIbHOM Tra3e C TIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30IMPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPEAHEH  KUHETMYECKOW  DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJEKYJ HACAIbHOrO ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPIUEH MTOCTYNATEIBbHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyuyeHue HaHOMAaTePUaJoB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccienoBaHue U30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre Tpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsUeH 1 XOJIOHOM BOJOM.

N3ydenne H30TEPMHUYECKOrO Tporecca (PEKOMEHIOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CUCTEMBbl. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpol
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHSI BEIWYMH, OMUCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoaumHaMuku. (CamMONpoM3BOJbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mozens uICAUIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUU:
ypaBHeHHE MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
YcnoBus MpUMEHUMOCTH 3TOM MOJENIN: HU3KAs KOHIIEHTpAIlUs YacTHIl, BBICOKHE
TeMneparypsl. BeipaxkeHue Jyisi BHyTPEHHEW 3HEprud OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUYECKUE MTPOIIECCHI.

OnemenTapHas pabota B TepMoArHaMuKe. Beraucienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpruu
TEPMOJIMHAMHYECKOW  CcHUCTeMBbl 0e3  coBepuieHuss pabotel.  KouBekius,
TEIUIONPOBOHOCTbD, U3TyUYECHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tenma. YAelnbHas W MOJSIpHasd
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHas TeIIoTa CropaHus
ToruBa. Pacu€r kommuecTBa TEIUIOTHI Tpu Temronepenade. I[lonsarue o006
aamabaTHOM TIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMHMKW. BHyTpeHHsass »sHeprus. KonnuectBo
TEIUIOTBHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHUYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs afanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeJiaTh TEIIOTY OT 0oJiee XOJOAHOTO Telia K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MTPOIIECCOB.

[TpuHummer gectBus TertoBbix MammH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: XOJOAUIBHUK,
KOHJIUIIMOHEP, JU3EJIbHBIM U KapOHOpaTOpHBIA ABUTraTENM, MapoBas TypOuHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3AUUs «TEIJIOBBIX» OTXOJI0OB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTTMBA JIJIst
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orHuBo.

CpaBHEHME yAEIbHBIX TEIUIOEMKOCTEMN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEN YHEPTUH.

HccnenoBanne aanabaTHOro mporecca.

KomrmbroTepHble MOAENIN TEILUIOBBIX JBUTATEIECH.

Yuenuueckuit skcnepumenm, nadopamopusie padomaol, NPAKMUKYM.

N3Mepenue yaenbHOM TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIIEHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue W KumneHue. YJeiabHas
TEIJI0Ta MapooOpa3oBaHU.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUSI HACBIIMIEHHOTO apa OT TEMIIEPATYpPhI, UX HE3aBUCUMOCTH
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIEPATypPhl KUTIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONUS CBOMCTB
KpuctaiyioB. [lnmaBieHne W KpucTtamm3anus. YJeJdbHas TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmaruun tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Moayns FOwra.
[Tpenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacurpenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK IPUUKUHA
TEIJIOBOT'O paclIMpeHust Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanme 3HEPrun B (ha30BBIX IIEPEX0aaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Koda(ppuimeHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipasie siBienus. JlapieHue noj1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOILIECCHI:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHbBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue npu noHM>XEHHOM JTaBJICHHH.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



KanunnspHsie siBICHUS.

Monenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHuns BIAKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenne manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yebHON TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIICHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jiepopmanmd  pe3suHOBOro obOpasua  oT
MPUIIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. J[Ba Buma
DIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKH, [HUAJIEKTPUKA H  IOJYIPOBOIHHKHU.
DJIEMEHTAPHBIN JJIEKTPUUECKUM 3apsii. 3aKOH COXPAHEHUS AJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaNpPsHKEHHOCTH 3JIEKTPUUECKOro NoJist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHMAaNBbHOCTD 3JIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh MOTEHIMANIOB U
HanpsbkeHue. [loTeHuuanpHass 3HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro 1Mois (Kak OJHOPOJHOro, TaK U
HEOHOPOIHOTO).

[IpuHIMI Cynepno3UINU SJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOM cdepwl. [lome
PaBHOMEPHO 3apsuKeHHOro mo 00bEéMy miapa. Ilose paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JMHUI HaNps>KEHHOCTH O3TUX MOJEH U
SKBUNOTECHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOTHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aPsI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonzeHncarop. DNEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa.

[TapaiutennbHOE coequHEeHUE KOHAEHCATOPOB. [locaenoBarenbHoe coeTMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
AIEKTPOMETP, DJEKTPOCTATHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOTHUKH B 3IEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y EPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psiKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpailieHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHnne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenune pa3HOCTH IIOTEHIMAJIOB (HampsiKEHUs) pu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuili mox.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. cTouHHMKH
toka. Hanpsiokenue U u D1C é.

3akoH OMa [1J1 y4acTKa LeMHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJIHOTO MPOBOAHWKA OT €ro UIMHBI WU IUIONIAAX IOINEPEYHOrO CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuueckux menei. [Ipasuna Kupxroda.



Pabora sanextpuyeckoro Toka. 3akon /[xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOTO0 TOKA. TerioBasi MOIIHOCTb, BbIAEIsiEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJHOW  (3aMKHYTOM) OJJICKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenure Cuiibl TOKa U HaIMPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIpPSKEHUS [UJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAM MOMEPEYHOr0 CEUYEHUS U MaTepuana.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipssimoe uzmepenne IJIC. KopoTkoe 3aMbIKaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0sI coeuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanre CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOoro COMPOTURIIECHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS I JIaMIIbI
HaKaJINBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

NccnenoBanne 3aBucumoctd J/[C raapBaHM4ECKOro 3JEMEHTA OT BPEMEHH
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJIOCAMU HMCTOYHHKA TOKA
OT CHJIbI TOKA B IIEMH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu ¢ paznuyHbIX cCpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTh COINPOTUBIICHUS METAJJIOB OT
Temmnepatrypbl. CBEepXIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas 17} IIpUMECHast IIPOBOAMMOCTD
noJynpoBoiHUKOB. CBoiicTBa p—N-nepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALIMS.
DnekTponus. 3akoHbl Dapajiest AJisl JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIIbHBIM
paspsan. Paznuunele TUIIBI CAMOCTOSATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHL: JHUOA,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajJbBaHUKA, padUHUPOBAHUE MEIH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

3akoHsbI nekTposn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

Habmroienue snexrpomnamnsa.

N3mepenne 3apsiaa OJTHOBAJIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENIbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYMH.
OueHka rpanuil MOrpeuIHOCTEH.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEpPKA MNPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslienax «YUYEHMYECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemuoie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumote3a, (u3MUecKass BeIUYMHA, 3aKOH,



Teopusl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, W3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadbopatopusi.

Mamemamuxka: peunieHne CcucTeMbl ypaBHeHuW. JlunelHas QyHKIHS,
napabona, rurep6osa, ux rpaduku U cBoiicTBa. TpUuroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO.
BekTophl 1 BX TPOEKITMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JBUXKEHUE B KUBOU mpupoje, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHIM3aMsg OMOOPraHMYECKOTrO TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAalTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKUE SIBJICHUS B )KHUBOM MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIyYeHHEe HaHOMATEPHAJIOB, TEIJIOBBIC
CBOMCTBa TBEPABIX TeJl, KUAKOCTEH M ra3oB, *KUIKUE KPUCTAIUIbI, JIEKTPUUECKHUE
CBOMCTBa METAJLJIOB, DJIEKTPOJIUTHYECKAS IUCCOLIMAITHS, TaJIbBAaHUKA, JJICKTPOHHAs
MUKPOCKOTTHSL.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro U JKHJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKIIUU
(KpOHILTEHH, peméTyarble KOHCTPYKIMHU), UCIONIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHKE (THPOCKOII, BOJAOMET W JIPYTHUE), JBUTATEIb BHYTPEHHETO
Cropanmusi, mapoBasi TypOuHa, OBITOBON XOJOMAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
ra30pa3psIHbIE JIAMITBI, TIOJTYIIPOBOTHUKOBBIE TPHOOPHI, TaIbBAHHKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe none. Bektop MarHuTHOM uMHAyKuuu. I[IpuHuomn cynepro3uuuu
MArHUTHBIX TIOJIeH. JIMHUM MarHUTHON WHIYKIWH.

MarnuTHoe 1oJie IPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUEe U MOJYJb. [BHKEHNE 3apsKEHHON YaCTHULIbI
B OJHOPOJITHOM MarHuTHOM Mojie. Padora cuier Jlopenna.

MarnutHoe 1nosne B Bemectse. DeppOMarHeTUKy, rapa- U 1MaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N  TCXHOJOIMYCCKHC HPOLCCChI: IMPHUMCHCHUC

MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MarHuTHOW UHAYKIIMU TIOJISL JJIMHHOTO MPSAMOTO MPOBOJIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTIO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienrie 1BUKEHUS My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUI JNEUCTBUS DJEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanre N€MCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
uHaykuu. OJIC wHAayKuuu. 3aKOH AIEKTPOMAarHuTHOM uHaykuuun Papanes.
Buxpesoe anekrpuueckoe mnose. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJje.

[TpaBuino Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTUBHOCTH B LENU IMOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHAYKINH.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
[eYb, COJICHOU], 3alUTa OT JEKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3eMJIu.

Jemoncmpayuu.

HabGmronenne sBjeHusI 3JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBeHne cCaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKIIMU OT CKOPOCTHM M3MEHEHUS
CHUJIBbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHIYKIIHH.

COopka MoJieH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTuuecKoe ONMHUCAHMUE (3aKOH COXPAHEHMsI MEXaHU4ecKoil sHepruu). BoiBoj
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa 1 ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOM
BEJTUYMHBI C aMIUTUTYIaMH KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUS.

[lepron u dactora kojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTU4ecKoro wmastHuka. [lepuos CBOOOIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatouux konebanusx. Beinyx)aeHHbie konedanus. Pezonanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOQHUSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaGnronenne He3aBUCUMOCTH NEPUOJA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT
aAMILTUTYIBI.

HccnenoBanune 3aTyXamMux KOaeOaHWid U 3aBUCUMOCTH TIEpHUoia CBOOOTHBIX
KOJIEOaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUN Tpy3a Ha MACCHUBHOM TMpYKHUHE C IEJbIO
dhopMupoBaHUs MPEICTABICHUN 00 HACATBHON MOJIENU NPy KUHHOTO MasiTHUKA.

3aKOH COXpAHEHUs SHEPTUU MIPU KOJEOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanne BIHYKACHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, RPAKMUKYM.



N3mepenne mnepuoja CBOOOJHBIX KOJIEOAHWH HUTSAHOIO M MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBMKEHHUS TeJa B XOJI€ KOJIeOaHUIi Ha yIIPYyTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasTHHKE.

HccnenoBanne yObIBaHUS aMIUIUTYIbI 3aTYXAIOIINX KOJIEOaHUI.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTeabHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsija KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHPHOM KOJICOATEIIbHOM KOHTYPE.

3aTtyxaromnme AIEKTPOMArHUTHbIE KoJeOaHusl. Brinyx1eHHbBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemenHbIi TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIMTYJHOE H
JICUCTBYIOIEE 3HAUYCHHE CHJIBl TOKAa W HAMPsDKEHHWS MOpU pasindyHou  (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKa OT BPEMEHH.

CuHycouanbHblii NIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCAaTOp M KaTylika
WHIYKTUBHOCTU B LIENM CUHYCOMJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU MPOU3BOACTBE 3JIeKTpo3Hepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHUYecKre YCTpONCTBA M TEXHOJOTMUECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTponepeiay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOLUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenb 3JIeKTpOMarHuTHOTO T€HEpaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH W KOHJEHCATOP B IEMHU MEPEMEHHOTO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y CTpoicTBO 1 MPUHIIMIT ASUCTBUS TpaHCchOpMaTopa.



Mopens TMHUY DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpPEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYILIKY U PE3UCTOP.

HaGnrogenue 3eKTpoOMarHiTHOIO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE GOIHDL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
nudpakimys.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIOBUS U3TYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnast oprieHTaIs BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  IPEJOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpakims.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUaeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: MY3bIKaIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIBTPa3BYKOBas IMArHOCTHKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauyuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTONIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmionenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIeOaHUH.

HccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MoJspu3anus, udpakius, UHTephepeHITUs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITYUESHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, npaKmuKym.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHS 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
To4euyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBera. llocTpoeHune n3oOpakeHuil B
iockoM 3epkaine. Chepuueckue 3epkaia.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JMH BOJIH NPU NEPEXOJE MOHOXPOMATHUYECKOIO CBETA
4yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jlucnepcusi cBera. COXHBIN cocTaB O€I0OTO CBETA.
LBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUS.

ColOuparomie U pacceuBatomiue JauH3bl. ToHkass nuH3a. DokycHoe
pacCTOsIHE | ONTHYeCKas Cujia TOHKOM JIMH3BL. 3aBUCHMOCTH (DOKYCHOTO
paccTostHUSl TOHKOM c(epruyeckod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
IOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xon nyda, OpOLICANIETO JWH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontudyecko ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontumka. WuTtepdepenius cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HabOmOIEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepnl KIacCMYECKUX
UHTEeP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pem€rka. YCIOBHE HaOII0ICHUS
[VIaBHBIX ~MAaKCMMYMOB T@pH NaJ€HUHM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, QoroamnmapaTr, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAs ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaoMiICHHs CBETA.

HaOnroienrie moJiIHOro BHyTPEHHETr0 OTpakeHus. Mojieiab CBETOBO/IA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaUIeIbHYIO
IJJACTUHY U MIPU3MY.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaGmonenne nuntepdepeHnm crera.

HaOnroienuie 11BE€TOB TOHKUX MIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HaGmonenue nudppakiiniOHHOTO CIEKTpA.

Habnronenue aucnepcuu cBeTa.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmMuKym.

N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyyenue n300pakeHus B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3BI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTEpPEpeHIINN U MOJISIpU3aIUU CBETA.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nuaTepdepeHIINN JIa3ePHOTO U3TYYEHHUS HA JIBYX IIEISX.

Habnroaenue aucriepcum.

Hab6mronenue u uccnenoBanue muppakiimOHHOTO CIIEKTpA.

N3mepeHne IuHbl CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

['panuupl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
YcnoBue npuuUHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JUTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHUS
MTOKOSI.



TexHuyeckre YCTpOMCTBA M TEXHOJOTHMYECKUE IMPOIECChl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIU 3aPSIKEHHBIX YACTHLL.

YyeHn4ueckuit IKCIIepUMEHT, JTab0paTopHbIe PaOO0ThI, MPAKTHKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpagusiM TPEKOB 3aPSKEHHBIX YACTUI B MATHUTHOM T0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3IyUY€HHE (U3TyUYEeHHE aOCOJIIOTHO YEPHOTO Tena).
3akoH cMmenienus: Buna. 'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CtoneroBa. 3akonsl GhoTodddexra. YpaBHeHUE
OunmTenHa aa oroaddexra. «Kpacnas rpannma» horodddekra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBJiCHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaxaroulyro MoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BonHoBbIE cBOMCTBA yacTull. Bonnel ne bpoia. limHa BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKATW3aIlMu ABWXKYIIeWcs dacTuilbl. KopmycKymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTosnemMenT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuot, nPpAKmMuKym.

HccnenoBanne Goropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUIIBI TOKA Y€pEe3 CBETOIUO OT HAIPSHKCHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOeHUsi aroMma. [lnmaHerapHas mojzenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHre (GOTOHOB MpU NEPEXoAe aroma
C OZIHOTO YPOBHSI DHEPIUU HA IPYIroOi.



Bunpl ciektpoB. ClIeKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydeHue cBera. Jlazep.

TexHudeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHEH4YaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HaOmronenue inHeyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEeHHOr0 aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxnonnass monens snapa ['eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
qucio aapa. M30tormsl.

PanunoaktuBHOCTE. Aunb(da-pacmnaa. DNEKTPOHHBIH W TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBoOIICTBa HMOHU3UPYIOLIETO H3Iy4YCHHs. BiusHUE pagMOAKTUBHOCTH Ha >KUBBIE
opranu3Mbl. EctecTBeHHBbIN QoH uznydeHus. Jloaumerpus.

DHeprusl CBsI3W HYKJIOHOB B siape. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBIIEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTMYECKHE aCMHEKTHl Pa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas martepuss U TEMHaA
SHEprus.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4ecKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAHCHas: ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPO(PU3MKH.



Otansl pa3BuTHs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 0OBEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaJUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETHI, UX BHANMOE
JIBUKEHHUE.

Conneunas cucrtema.

Connue. ConHeuHnasi akTuBHOCTh. MicTouHuk sHeprun CostHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J(narpaMma «CeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii [Iyte — nama ['anaktuka. I[lonoxenue u nBuwxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sapax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus: 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH I ONpeieNieHUs MOJI0KEHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO3Be3auss (CEBEpPHOTO MOJMylIapus WU SIPKUE
3BE3MBI.

Habmonennss B Teneckon JIyHbl, IUIaHET, TYMAaHHOCTEH U 3BE3THBIX
CKOIJICHUH.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3Mepenus: (U3NYECKUX BEIUYUH C UCIOIB30BAaHUEM AHAIOTOBBIX
U [IUGPOBBIX UBMEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEHHBIC TTOTPEITHOCTA U3MEPECHUI (DHU3NIECKUX BEITHYNH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HW3MEPEHHMH, HCCIEIOBAaHUM  3aBUCUMOCTEMN
(Gu3MYeCKUX BEIUYMH, NPOBEpKA MNPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMATHYECKUX  pa3leiaX «YUYECHUYECKUU  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O06o0u1ieHne U cucTeMaTU3alus COAEpkKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3nKa U TEPMOJUHAMUKAY, «IJIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTbI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb @u3uku U acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOH,
COLIMATBHON M ATHUYECKOH cepax AeATeIbHOCTH YeIOBEKa, POJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOU,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKOW  (pyHKImit
bu3nUeckoil Teopuu, poiib (U3NIECKON Teopruu B POPMUPOBAHUU TPECTABICHUIN
0 (u3nyecKor KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBIEHUE, HAy4YHbIH (akT, runoresa, (Gu3MUeckas BEIUUYHMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IudpoBas Jadboparopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie d7MeMeHTapHBIX GyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTpeJIeNIeHHE TUIOIIAIN TIIOCKUX PUTYyp U 00bEMa Tell.

Bbuonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUpOJE, KojieOaTelbHbIE
JBWKEHUS B JKUBOM MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIPU NPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHME  OKPYKAIOLIEH  Cpenbl,
yABTPa3BYKOBasg JUArHOCTMKA B MEJWILIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIIETKH, CHEKTPalIbHBINA
aHaam3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJI€KH MarHUTHBIX DY,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOM, reHepaTop MEepeMEHHOro TOKa, MHIYyKIMOHHAs Ieub,
JIMHUU 3JIEKTpoIlepenad, 3JEKTPOABUraTellb, paaap, paauonpUEMHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA, COJTHEYHAsi OaTapesi, CIIyTHUKOBbBIC
MIPUEMHUKHU, AJIEPHAS SHEPTETUKA U YKOJIOTHUECKUE ACTIEKTHI €€ pa3BUTHA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «Duzukan
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHIICKOrO OO0IeCcTBa, PaCIIUMpPEeHUE KU3HEHHOTO
OMbITa W OMbITA JESITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBIICHUU
BOCHUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CcOPMUPOBAHHOCTh TPAXKAAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBIEHWH B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAIBHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW U BOJIOHTEPCKOM IESITEIHHOCTH.

NATPHUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CHOCOOHOCTH OIICHMBATh CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJle B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIETO.

ICTETUYECKOr0 BOCTIMTAHUA:

e DOCTETHMYECKOE OTHOLICHWE K MHPY, BKIKOYAsA OSCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPY/A0BOI0 BOCTIUTAHMS:



WHTEpEC K pPa3IudHbIM chepaM MpoPeCcCHOHAIBHON JASATEIHHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyyIIel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO B
o0nacTi GU3HKU HA TIPOTSHKEHUN BCECH KU3HH.

IKOJOTrH4€CKOTr0 BOCIIMTAHUA::

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0AIBHOTO
XapaKTepa SIKOJOTUYECKUX TTPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE NECUCTBUH B OKPYXalOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEIbHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

IHEHHOCTH HAYYHOT'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3UUECKON HAYKHU;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHUBEPCAJbHBIE YUeOHbIEe AeiicTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyalU3UPOBATh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENEeNATh TCNIN JEATEIPHOCTH, 3a/JaBaTh MapaMeTPbl M KPUTEPUU HX
JOCTHIKEHUS;

BBISIBIIATh  3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCMAaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIBTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA JIEATEILHOCTH;
KOOPJMHUPOBATh M  BBIMNOJHATH PAabOTy B YCJIOBHUSIX peajbHOrO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIaJIETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMH  YYCOHO-WCCIICAOBATEILCKOW W MPOCKTHOM
JESTENBbHOCTH B 007acTH (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOMCKY METOJOB peHieHus 3amad  (PU3n4ecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJCTh BHUJAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUM YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyalM3MpPOBATH 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHWs, HaxXOAUTh AapTryMEHTHl JJiA
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJI€ PEIICHHUS 3aJaddl pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX yCJIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00Opa30BaTEIbHON
JESTEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO OO0JIacCTh
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HaBBIKAMHU MOJydeHHUs WHGOpMannu (PU3MUECKOTO COACpKAHUS
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3alMI0 M HHTEPIpeTanuio UHPOPMAlUU pa3IHnuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpeACTBa HH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW G€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (popmaTax c
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM M BO BHEYPOUYHOMU
NS TENBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CHUTyallMii W CcMsr4artb
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh W HCHOJb30BaTh  INpPEUMyIIecCTBA  KOMaHIHOM U
WHIUBUYaJIbHON pabOTHI;

BbIOUpaTh TEMATHUKy M METO/bl COBMECTHBIX JEHCTBHI C yd4éToM 0OLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATE€ITbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH ILJIaH
JEHUCTBUMN, pacpeiesiTh POJId C YYETOM MHEHUN YYaCTHUKOB, 00CYKIATh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIA/Ja M KaXKJOT0 y4YaCTHMKAa KOMAHJbI B
OOMIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjlaraTb HOBBIE INPOEKTHI, OLEHWUBATH HJEU C IO3WLHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJIECHHUE B PA3IUYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh ITO3HABATEIBHYIO  JIESITENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUIaH PELICHUs PACUETHBIX M Ka4ECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

NABaTh OLICHKY HOBBIM CHUTYalLUsIM;

pacliMpATh paMKH  y4eOHOro TpeaIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BBIOOp, ApPTYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IPYAUIMH B 00IacTH
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CaMOKOHTpOJIL, 3MOHI/IOH3JIBHLIﬁ HHTCIJICKT.



JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJICTh HAaBBIKAMHM  II03HABATEJIIFHOM pedieKCMM KaK OCO3HAHUS
COBEPIIIAEMBIX JICCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUIA;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH i OICHKW CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUKECHHIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTyYMEHTHI JAPYTHX IIPU aAHAJIMN3E PE3YJIHTATOB
NEeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO M MPABO JAPYTUX HA OMIUOKH.

B mporecce mocTHKEHUS JIMYHOCTHBIX PE3YyJIHTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uke Ui ypPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCSI IMOIMOHATBbHBIH WHTEJUICKT, HpPEoIararoInui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM Cepbl, OBITh yBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOITMOHAILHBIM HW3MEHEHUSM M TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIECH CTPEMIICHHE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTBIBAaTh €ro TMPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUSI C JPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBISATH HUHTEpPEC H
paspeiiatb KOHMIUKTHI.

[MTPEMETHBIE PE3VJIbTATBI



K koniy oOyuenus B 10 knacce npeaMeTHbIe pe3ysibTaThl Ha YIIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIN:

MMOHUMATh POJIb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax NesaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOI HAy4YHOW KapTHHE MUpa,
3HaYCHHE OINUCATEIbHOM, CUCTEeMATH3UPYIOUICH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJICKYJIIPHON (PU3MKU M TEPMOIMHAMHUKH, POJIb (DU3UIECKON TEOpPUU B
dbopMHUpOBaHUM MPEACTABICHHUMN O (GU3NIECKOIN KapTUHE MUDPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJNO0, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOJHOE TmMajeHue, aOCONOTHO ympyras gedopmaius, aOCONIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIAKOCTH
1 TBEPAOrO (KPUCTAIIMYECKOTO) Tela, UIeaJbHbIN ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBus (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXaHUYECKUE IPOILIeCChl U  SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMYINbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHSL pPAaBHOBECUS TBEPAOrO Tena), IPU STOM  HCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (DPU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMILyJbca U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKU (CBSI3b JIABJIICHHMS HWJCAIBHOTO Ta3a CcoO cpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO [BMKEHHUS U KOHIEHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
SHEPrUeu TEIUIOBOrO JBUKEHUS €r0 YaCTHUIl, CBA3b JABJIECHUS UIECAJIBbHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKyl M €ro TEeMIEpAaTypol, ypaBHEHUE
MenneneeBa—Knamnelipona, mepBbId 3aKOH TEPMOAMHAMUKHU, 3aKOH



COXpaHEHUsl SHEPIrUM B TEIUIOBBIX MPOLECCAX), MPU ATOM HCHOJIb30BATh
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knanelipona;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPAaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NMPUHLMI CYINEPIO3UIUN IEKTPUUECKUX
IIOJIEN, TP OTOM YyKa3bIBas YCIJIOBHs IPUMEHMMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
Henyd M Uil 3aMKHYTOM JJIEKTPUUYECKOMW Menu, 3akoH Jxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

OMHKCHIBATh (PU3UYECKHUE TPOIECCHl U SIBJICHUS, WMCIOIB3YS BEINYUHBI:
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JIaBJI€HUE, NOTEHUMWAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CWIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHWs, MOIIHOCTD,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmaiu  MOpyKUHBL, KOJIMYECTBO TEIUIOTHI,
abCcoIoTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa uICaJbHOIO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JIBUTATEIIS; DJIEKTPUUECKOE MOJIEC, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CWja, CWiIa  TOKa,
HAaIlIpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJICHCATOpa, CONPOTHBIICHUE YYacTKa LENHU C IOCJIEI0BATEIbHBIM U
napajuiesIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUs  (PUINYECKUX  SIBJICHUIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWIKEHHE YAaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE ABMXEHHE, MU(y3us, HUCTapeHue,
KUIIEHUE W KOHJICHCAIIMS, IJIaBJICHHE U KpUCTAIUIM3alMs, HAlIPaBJIECHHOCTh
TEIUIONEpENaum, JIEKTPU3ALNS TeJl, SKBUIMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MIPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHIE TpadUKOB C Yy4ETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHH, J1eJaTh BHIBOABI MO pe3yabTaTaM
WCCIIEIOBAHMS,

IPOBOANTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NHPU STOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEIBbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJTy4YE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TPy/ia MpU MPOBEICHUN UCCIIEI0BAHUIMA
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJIaHHOM
bu3nyecKoil MONENbI0: HA OCHOBAaHUM aHANIM3a yCIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3aayH,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peleHus 3a/1a4, IPOBOIUTh Pacu€Thl HA OCHOBAaHUHU UMEIOUINXCS JTAHHBIX,
aHANIM3UPOBATh pE3yJbTaThl U KOPPEKTHUPOBATH METONbI PEHIECHUsl C
y4ETOM MOTYUYSHHBIX PE3yIbTATOB;

peliaTth KadeCTBEHHbIE 3a/Jauyd, TPeOyIolMe NPUMEHEHHs] 3HAHWHA U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKXKE UHTErpalud 3HAHUW U3 IPYTUX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
[ENOYKY PacCyKIEHUI C ONMOPOH Ha N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3uYecKue SIBJICHMUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTENbHOCTA 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM MPOIECCaMU, C
MO3UINI SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUH O paIMOHATIHFHOM
IPUPOIOTIONB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAyKd M TEXHOJOTMH Juis JalbHEWIIero pa3BUTHUS YeJIOBEYECKOTrO
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJIEp’KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIOHHBIC
TEXHOJOIMM Il TIOHUCKA, NepepabOTKU U NPEAbsSBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMAIlMK, TMOJNYYCHHON U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAIM3UPOBaTh  MOJIydyaeMyl0  HMH(OpManuo0 U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO  NPHOOPETEeHHs HOBBIX 3HAHUW B  Mpoliecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-HUCCIIeI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMNIIbI, PAlIMOHATIBHO PACTIPEAEIATh IEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalUsX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXJOro W3
Y4aCTHUKOB TPYTIIBI B PELICHUE pacCMaTprUBaeMOil mpoOIeMbl;

NPOSIBIISATE MOTUBALMIO K Oyaylieil mpodeccnoHaabHOM AesITeNbHOCTH 1O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl HAa YIITyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poOJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
GU3MKN B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb ACTPOHOMHH B
NPAKTHUYECKON  JIEATENHHOCTH 4YelloBeKa ¢  JaJbHEUIIeM HaydHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMHMCATEIHHOU, CHCTEMATH3UPYIOLIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKOW (YHKIMA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIECIHAIbHON TEOPUU OTHOCHUTEIbHOCTH, KBAHTOBOM
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
(bU3UYeCcKO KapTHHE MHUPA, MECTO (PM3UIECKON KapTHUHBI MHUpaA B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIECHUI O IPUPO/IE;
paznuyaTh YCJIOBUS NPUMEHUMOCTH Mofeled (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MarHMTHOE MOJIs, TAPMOHUYECKUE KOJICOaHUs, MAaTEeMAaTUYECKUN MAsITHUK,
UJCATbHBIA TPYXUHHBIA MAasTHUK, TAPMOHWYECKHUE BOJIHBI, HICATbHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBaHTOBOW MOJIECJIA CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOJIB30BAHUS YACTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKHU U
CHEUHAIIBHOM  TEOPUHM  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpaHEHUSs
ANIEKTPUYECKOro  3apsiga, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio Jlennma, cBa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM I1ENU CO CKOPOCTHIO
W3MEHEHHMS  CWJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBJICHHUSI, UCTIONB3YSI
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM TmocCTynaaTel bopa, mnpUHIUI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOI'O YMCENl M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3UUECKUE TPOIECChl M SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaINpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATUUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TMOTOK, cujia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUI HMMIYJIbC, IOJIHAS SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBIICHUIA:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIEepCUsi, TOJHOE BHYTPEHHEE OTpa)KEHHUE,
dboroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmaabl
anep, ramMMma-uslydeHue sjuep, (pu3ndeckue MPUHIUIBI CIEKTPaTbLHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl AMnepa u cuiibl JlopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CUCTEMAX, B MEXKIaJlaKTHUUYECKON
cpele; IBIKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pPe3yjbTaThl IMOJYYEHHOW 3aBUCHUMOCTH



(¢u3MUecCKuX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JenaTb  BBIBOABI IO  pe3yjbTaTaMm
HCCJIEI0BAHNS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
[IOJIyYEHHBIE pE3yJbTaThl W JElaTh BBIBOJ O CTaTyce IPEUIOKEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0MI01aTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEICHUU HCCICIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEJIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAO0BaHUS;

pemaTe pacyE€THBIE 3a4a4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHMM aHajW3a YCJOBHS BBIOUpPATH
¢uznueckue MOJENH, OTBEYalollUe TPeOOBAHMUSAM 3aJaud, MPUMEHSATH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU HCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MIPOBOJIUTH PACU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTe KayeCTBEHHbIE 3aJaud, TPeOylolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3lenoB Kypca (U3MKH, a TAaKKE UHTErpaluu 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCyKICHHUI C ONTOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B PA3BUTHE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATENbHOCTH 4YEJIOBEKa, CBA3aHHOW € (PU3NYECKUMH MPOLECCAMU, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAaHIM, a TAKKE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKHd M TEXHOJOTWM [UJId JNAIBHEWIIETO Ppa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3InYHbIe CIIOCOOBI paboThl ¢ MHbOpMaIe (HU3UIECKOTO
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE WH()OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpPepadOTKU W TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJIIPHOU WH(MOPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUU
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(oOpMmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIILHBIE YMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIEIOBATENbCKUX paloT;

paboTaTh B TPYIINE C HCIOJHEHHEM pPa3JIMUHbIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIBI, PAIIMOHATILHO PACIIPEACIIATh IEATeILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIEHWBATH BKJAJ KaXJIOTO W3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBAIIMIO K Oyymiel mpodeccuoHaIbHON MeATeIbHOCTH T10
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasubsie IIpakTuyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcebl
Pasnea 1. HAYUHBIM METO/1 ITIO3HAHUS ITIPUPO/IbI
. bubmmoreka [JOK
11 Hayunslii MeTOA O3HAHUSA IPUPOLBI 6 https://m.edso0.ru/f16b68d7
Wtoro no pazaeny 6
Paznean 2. MEXAHUKA
bubnuoreka [JOK
21 Kimemaritka 10 L https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.2 1
Huramika 0 https://m.edso0.ru/f16b68d7
N but6mmoreka [{JOK
23 CTatiika TEpAOTO Tena > L https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
bubnmoreka [JOK
1 i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 5 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2 T T 2 1
3 epMoArHaMHUKa. T ermioBbie MallIuHbI 0 https://m.edsoo.ru/f16b68d7
3.3 Arperatsble cocTosiHMs BelecTBa. da3oBbie 14 1 bub6mmoreka [IOK
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ePeXo bl https://m.edsoo.ru/f16b68d7
Hroro o pasneny 49
Pa3nen 4. DJIEKTPOJJUHAMUKA
bu6mmorexa [IOK
41 DIEKTpHHLCKOe 10J1e 24 ! https://m.edso0.ru/f16b68d7
. N but6mmoreka [{JOK
4.2 IToCTOSIHHBIN NEKTPUYECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
but6mmoreka [JOK
43 Towt b pastusinbix cpenax 0 https://m.eds00.ru/f16b68d7
Hroro no pazneny 54
Pa3zaen 5. PUBNYECKUMN MPAKTUKYM
. bubnmoreka [JOK
>l DusiecKiit MPAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Utoro no pazneny 16
bu6mmorexa [IOK
PeszepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



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

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aeioB H TeM nudposLIe
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIMHAMUKA
bubmuoreka [JOK
11 Maruttoe none 14 https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
12 DICKTPOMATHHTHAS MY KIHS 13 1 https://m.edsoo.ru/39859ef1
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUA U BOJIHbBI
bu6nuoreka [JOK
21 Mexanmieckne konedannus 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [{OK
2.2 1
DneKTpOMarHuTHBIC KoJIeOaHus 5 httns:/m.edsoo.ru/39859ef1
53 MexaHudecKkre 1 3IeKTPOMATrHUTHBIE 10 1 bubmmorexa [JOK
' BOJIHEI https://m.edso00.ru/39859¢f1
bu6nuorexka [JOK
2.4 2 1
Onika > https://m.eds00.ru/39859¢f1
Uroro mo pazneny 60

Pasea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcHoBrl CTO

Uroro no pazaeny

5

1

bubmnorexa [IOK
https://m.edsoo.ru/39859ef1



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

Pasznea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckysipHO-BOTHOBOM Tyaliu3m 15
4.2 ®dusuka aToma 5
43 ®dwu3nKa aTOMHOTO Spa ¥ 3JICMEHTapHBIX 5
' YaCTHII
Wroro mo pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNIeMEeHTHI aCTPOHOMUU U aCTPODU3UKH 12

Hroro no pazneny 12

Pasznen 6. PU3HUYECKHUN MPAKTUKYM

6.1 Du3NIECKil MPaKTUKYM 16 16

Hroro no pazneny 16

Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMaTuzanus 1 00001IeHE
MIPEIMETHOTO COAEPIKAHUSI U OTIBITA

7.1 ; 15
NesITeIbHOCTH, TPUOOPETEHHOTO MPH
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10

bu6mmorexa [{OK
https://m.edsoo.ru/39859ef1

bubmmorexa [JOK
https://m.edso00.ru/39859¢ef1

bubmmoreka [JOK
https://m.edsoo.ru/39859ef1

Bubnuoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [{OK
https://m.edso0.ru/39859¢ef1

bu6nuorexa [JOK
https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpax pojb U MECTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4HOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIIOIEH

10.2

VY4uuTeIBaTh TpaHHULBl NPUMEHEHUS H3YYEHHBIX (GU3NYECKUX MOJelnei:
MaTepHajabHasi TOUKa, MHEpLHMaIbHAas CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUAKOCTEN U TBEPIABIX TEI,
TOYEUHBIN HJIEKTPUUYECKUIA 3apsi/l — IPU PeLIeHUH PU3NUECKUX 3a/1au

10.3

PacnioznaBath pusnyeckue siBiaeHus (IPOLECCHl) U OOBICHATh X HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMUHETUYECKOH TEOpUU  CTPOEHUS
BEIIECTBA M DJEKTPOJMHAMUKHM: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBWKEHHE, CBOOOJHOE TWaJeHHe Tel, IBI)KEHHE 110
OKpPY>KHOCTH, WHEpUHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Ten
OpU HarpeBaHuM (OXJIaXJEHUHU), TEIJIOBOE pPaBHOBECUE, HCIApEHUE,
KOHJIEHCAllUs, MJIaBJIEeHHE, KPUCTAIUIM3ALKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
HOBBIILIEHHE JIABJICHUS I'a3a PU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEX]ly NapaMeTpaMu COCTOSHUS raza B W30Mpolieccax; 3JIEKTpU3aLus Tell,
B3aMMOJEHCTBHE 3aps 0B

10.4

10.5

10.6

OnuceiBaTh MEXAaHUYECKOE ABMKEHHE, UCIONb3Yys (PU3MUECKUE BEINYHUHBI:
KOOPJAMHATA, IyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITyJIbC ~ TeJla, KHHETHUYECKas DHEPIus, IOTCHLUHUAIbHAs DJHEPIHsd,
MexaHudeckas paboTa, MexaHW4ecKas MOUIHOCTb, TIpU  ONHCAHUHU
NpPaBUIBHO TPAaKTOBAaTh (PM3UUECKUH CMBICH HUCIOJIb3YEMbIX BEIMYHMH, MX
0003HAYeHHUS M EAMHUIIBI, HAXOAWUTh (POPMYIIBI, CBS3BIBAIOIINE ITAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMH BETMYMHAMUA

OmnuceiBaTh M3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBHIC SIBICHHS,
UCTIONB3Ysl (PU3NUECKHE BEIWYMHBI: JaBJICHUE ra3a, TeMIIepaTypa, CPEIHIS
KUHETHYECKast HEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKY,
CpeAHEKBaJIpaTU4yHas  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHeprusi, pabora rasa, KO3(pQUIMEHT IOJIE3HOTO JCUCTBUS
TETJIOBOTO JIBUTATENISl; TIPH ONMCAHWHU TPABUIBHO TPAKTOBATHh (PH3MUECKUIA
CMBICIT MCIOJBb3YEMbIX BEIWYMH, UX O0O03HAYCHUS M CIUHUIBI, HAXOAUTH
(GopMyJIBI, CBS3BIBAIOIINE JaHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AIIEKTPHUYECKHUE SIBICHUS (TIPOLIECCH), UCMONB3YS (H3MUECKUE BEIWIHHBIL:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

JNEKTPUYECKUI  3apsl, DJJIEKTPUUYECKOE II0JIe, HANPSHKEHHOCTh  ITOJIA,
MIOTEHIMAJ, PA3HOCTh IIOTEHLUAJIOB; IIPYU ONKMCAHUM IIPAaBUIBLHO TPAKTOBAThH
(bu3nvecKuil CMBIC UCTONb3YEMbIX BEJIMYHMH, UX 0003HAYECHUS U €IUHMLIBI;
yKa3bpIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMYHMHY C
JpPYTUMU BEITUYMHAMU

aQHAJIM3UPOBATh (PU3UYECKHE MPOIIECCH U SIBICHHUS, UCTIOIB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIMBL 3aKOH BcemupHoro Tsarotenws, |, 11 u Il 3axonHsI
HrroToHa, 3aKOH COXpAaHEHUsS MEXaHWYECKOW IYHEPTHH, 3aKOH COXpPaHEHUS
UMITyJIbCA, TPHUHLUI  CYMEPHO3UIMH  CHJ, MPHUHIUI PaBHOMPABUS
WHEPLUATBHBIX CHCTEM OTCYETa; MOJICKYJISIPHO-KHHETHICCKYIO TEOPHIO
CTPOCHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpEAHEH KHUHETUYECKOM
SHEPrHU TEIUIOBOTO JIBMXKCHHS MOJIGKYJ C aOCOJIFOTHOW TeMIepaTypow,
MEPBBIA  3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAaHEHHUS DSJIECKTPHUECKOTO
3apsaa, 3akoH KynoHa; mpu 3TOM pa3iuuaTh CIOBECHYIO (DOpMYITHpPOBKY
3aKOHA, €r0 MaTEMaTHYECKOe BBIPAKEHUE M YCIOBUS (TpaHUIbI, 007IacTH)
MIPUMEHUMOCTH

OOBSICHATE OCHOBHBIE IMPUHIUIIBI ﬂeﬁCTBHﬂ MalllMH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pas3iiniaTtb YCJIOBUA nx 0€30I1acCHOrO
HCIIOJIB30BAaHU B HOBCGHH@BHOﬁ KHN3HU

BrimonaaTe SKCIICPUMCHTBLI MO HCCICOOBAHHIO (1)I/I3I/I'-I€CKI/IX SIBJIEHUU U
TIPOIIECCOB C UCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dhopmynupoBaTh pobaeMy (3a7a4y) U THIOTE3y y4eOHOTO HKCIIEPUMEHTA,
coOHMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUSs, IIPOBOAUTh OIBIT
1 GOPMYITHPOBATH BHIBObBI

OcymecTBISTh NMPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYHUH;
IpU 3TOM BBIOMpPATh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeH U3MEPEHHI

UccnenoBath  3aBUCUMOCTH  MEXIy (U3NYECKUMHU BEJIUYMHAMU C
WCIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH; MpU OSTOM KOHCTPYHUPOBATh
YCTQHOBKY,  (PMKCHpPOBAaTh  pPE3yJbTaThl  IOJIYYEHHOW  3aBUCUMOCTH
(¢u3nUecKux BEIUYMH B BUAE Tabmul W rpadukoB, JenaTb BBIBOJBI IO
pe3yabTaTaM McCiIeI0OBaHus

CobmroaTh paBuia 0€301aCHOTO TPY/la MPY MPOBEIACHUN UCCIIECIOBAaHUH B
paMkKax  y4eOHOTO  JKCIEPHUMEHTa,  y4eOHO-HCCIIEIOBATEIbCKONH U
MTPOEKTHOM JCSATCILHOCTH C UCTIOJIh30BAHUEM U3MEPHUTEIIBHBIX YCTPOHCTB U
1a60paTOPHOTO 000PYTOBAHUS

Pemate pacu€THble 3aauM C SIBHO 3aJaHHON (DU3UYECKOH MOJECIIBIO,
I/ICHOJII)3y51 (1)I/I3I/I‘-I€CKI/IC 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBEC aHaJIn3a yCJIOBI/ISI
3aga49unu BI)I6I/IpaTB (1)I/ISI/I‘I€CKYIO MOICIb, BBIACIISATH (1)I/ISI/ILIGCKI/I€ BCIINYNHBI
u GopMysbl, HEOOXOAMMBIC ISl €€ pPEIICHHS, MPOBOAWTH PacUYEThl W
OIICHUBAThH PEATHBHOCTD MOJTYUYEHHOTO 3HAUYCHUS (PU3UUECKONM BEIIMUYHNHBI

Pemate KaueCTBEHHBIC 3a/1auu: BBICTpanBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYXJIEHUH C OMOpOH Ha H3YYCHHbIE



10.15

10.16

10.17

10.18

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

3daKOHBbI, 3dKOHOMCPHOCTHU U (bHSH‘IeCKI/Ie SABJICHUA

Ucnonb3oBath  mpu  pemieHUH  y4eOHBIX  33Jad  COBpPEMEHHbIE
MH(OPMALIMOHHbIE  TEXHOJIOTMM  JUIsl  IIOMCKAa, CTPYKTYpUpPOBaHUS,
UHTEpIIpETallud U TPEACTaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJSpHOU
UHQOpPMALIMU, TOJYYEHHOM U3 pa3IMYHBIX HMCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBAThH MOTYYaeMyI0 HH(OPMALIHIO

[IpuBoaUTE pUMEpPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Da3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOUIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonn3oBath TCOPCTUUCCKHUEC 3HAHUA I10 (I)I/ISI/IKC B HOBCCI[HGBHOﬁ KU3HHU
Ui obecriedeHusi 0€30macHOCTM Mpu  oOpallleHud C [pudopamMu U
TEXHHYECKHMH YCTPONCTBAMH, JJIsI COXPAHEHHUS 370POBbS U COOIIOJICHUS
HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPY)KaIOIIeH cperie

PaGorate B Tpymme C BBIIOJHEHHUEM Pa3UYHBIX COIHAIBHBIX pOJICH,
IUTAHUPOBATHh Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACIPEICIATh 00S3aHHOCTH U
IJIAHUPOBATH JICSTEIbHOCTh B HECTAHJAPTHBIX CHUTYAlUSAX, aJCKBAaTHO
OLICHMBAaTh BKJIAJl KaXJIOrO0 U3 YYaCTHUKOB TIpPYNIbl B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha MPUMEPAX POIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B NPAKTHYECKOW [EATEIBbHOCTH JIOJIEH, LIEIOCTHOCTh M
€IMHCTBO (PU3NYCCKON KApTUHBI MUPA

VY4uThIBaTh TpaHULBl NPUMEHEHHS MW3YYEHHBIX (U3NYECKUX MOJelei:
TOYEUHBIN DJJIEKTPUYECKUM 3apsij, slepHas MOJEIb aroMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SiApa MPH peIIeHNH HU3NIECKHUX 3a1a4

PacnioznaBath pusnyeckue siBiaeHuUs (IPOIIECCHI) U OOBICHATh X HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH ¥ KBAaHTOBOW (DU3UKU: BJIEKTpUYECKas
MIPOBOJIUMOCTh, TEILJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCUCTBUS
TOKa, B3aUMOJICHCTBUE MATHUTOB, AJIEKTPOMArHUTHAS MHIYKIUS, IEHCTBUE
MarHuTHOTO TIOJSl HAa TPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsin,
JJIEKTPOMArHUTHEIE KoJIeOaHus u BOJTHBI, MPSIMOJIMHEHOE
pacrpocTpaHeHHe CBEeTa, OTpaXKEHHWe, TpeNoOMIICHHe, HWHTEepPEepeHIIHs,
TUpaKIus U MOJSIpU3alns CBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
adpdexr (poroaddexT), cBeToBOEC NaBIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CHeKTpa  aromMa  BOJOpPOJAA,  €CTECTBEHHAas U  HCKYCCTBEHHas




11.4

paauOaKTUBHOCTDL

OnuceIBaTh HN3YUCHHBIC CBOMCTBA BCIIIECTBa (BJ'IGKTpI/ILIeCKI/Ie, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYID MPOBOAMMOCTh pa3IMYHBIX Cpea) U
JJICKTPOMArHUTHBIE  SIBICHHUS  (IIPOIIECChl), HUCIONB3ysS  (pu3nyeckue
BEJIMUMHBI: DJIEKTPUUECKHI 3apsi, CHlla TOKa, SJIEKTPUUECKOE HANPSKEHUE,
AJIEKTPHUYECKOE CONPOTHBICHHE, pa3HOCTh mnoteHiuanos, JJIC, pabora
TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTUBHOCTb KaTYIIKH, SHEPTUs dJIEKTPUYECKOIO U MAarHUTHOTIO IOJIEH,
MepHoJ ¥ YacToTa KoyieOaHWil B KojeOaTeIbHOM KOHTYype, 3apsa U CHuiia
TOKa B TPOIECCEe TapMOHMYECKUX OJIEKTPOMArHUTHBIX KOJCOaHMIA,
(OKyCHOE pAacCTOSSHHE U OINTHYeCKas CHja JIMH3BI;, MpPH  ONUCAHUHU
NPaBUIBHO TPAaKTOBATh (PU3UYECKUN CMBICT HUCIIOJIB3YEMbIX BEIUYHMH, UX
0003HAYCHHS W CIUHHMIIBI, YKa3bIBaTh (OPMYJIbBI, CBS3BIBAIONINE JTAHHYIO
(hU3MYECKYIO BETMUUHY C APYTUMHU BETMUYUHAMU

115

OnnceiBaTh W3yYEHHBIE KBAaHTOBBIE SIBIICHHS M IIPOLIECCHI, HCIIONb3YS
(u3nyecKkre BEIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JYTMHA BOJIHBI
¥ 4YacTOTa CBETa, SHEPrusi M HMIYJbC (POTOHA, MEPHOA IoJIypacraja,
SHEPIUsl CBA3M ATOMHBIX sJ€p; IPU OIMCAHUU IIPABUIBHO TPAaKTOBAThb
(¢u3nyeckuil CMbIC UCTOJB3YEMbIX BEJIWYHMH, UX 0003HAYEHUS U €IUHMLIBI;
yKa3bpIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMYHMHY C
JIPYTUMH BETMYNHAMH, BEIYUCISATH 3HAYCHHE (PU3NIECKOI BETMUNHBI

11.6

11.7

11.8

11.9

Ananu3upoBaTh GU3NYECKHE IPOLECCH] U SIBJICHHS, UCHIOIb3Ys (PU3HNUECKUe
3aKOHBl ¥ NPHUHLUMINBL: 3akoH OMa, 3aKOHBI IIOCJIENOBAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS POBOJIHUKOB, 3aKoH [[xoyisa — Jlenua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH NPSIMOJMHEWHOIO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YPAaBHEHUE
OiHmrTeiHa ana  ¢otorddekra, 3aKOH COXpAaHEHUS DSHEPruu, 3aKOH
COXPAHEHUs MMITYJIbCa, 3aKOH COXPAaHEHMsI JIEKTPUYECKOTO 3apsjia, 3aKOH
COXpaHEHHs MacCOBOIO 4Mcia, MOCTyslaThl bopa, 3aKOH pajnoaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpAXEHME UM YCJIOBHS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

OHpe,Z[CJ'IHTB HaIllpaBJICHUEC  BCKTOpa HWHAYKIMK  MAarHMuTHOIO  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIBI ﬂopeHua

CtpouTh W ONUCHIBATH H300paKEHHE, CO3AaBACMOE IUIOCKHM 3EpPKaJoM,
TOHKOM JTUH30U

BBITIONMHATE DKCHEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MUECKUX SBICHUHA U
TPOIIECCOB C UCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
(dbopMynupoBath npobremy (3agady) ¥ TUIOTE3y Y4EeOHOTO IKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBAHWS, MPOBOIUTE OIIBIT
1 (hOPMYIIMPOBATH BBHIBOJIBI

11.10

Ocy1iecTBiATh NpsIMbIE U KOCBEHHBbIE M3MEpPEHHs (U3UUYECKUX BEIUYMH;
IPU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIb30BATh



11.11

11.12

11.13

11.14

11.15

HN3BCCTHBIC MCTOABI OLICHKHA HOI’pGH.IHOCTCﬁ I/I3MepeHI/Iﬁ

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIWYUH C HCIOIH30BAHUEM
MPSIMBIX U3MEPCHHMIA;, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHUPOBATH
pe3yabTaThl TIOJYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJC
TabIuUI ¥ TpaUKOB, JIeJaTh BHIBOABI MO Pe3yabTaTaM UCCIIEeI0BaHUs

Cobmro1aTh IpaBuUiIa OE30MACHOTO TPyAA MPU MIPOBEIEHUHU UCCIIEJOBAHUN B
pamMkax  y4eOHOTO  JKCIEpUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW U
MIPOEKTHON JEATENIFHOCTH C UCIIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U
1a00paTOpHOTO 000PYI0BaAHUS

Pemate pacuérHble 3a7a4Ml ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIENBIO,
UCTIONB3ys (PU3UYECKUE 3aKOHBI M MPHUHIIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS
3aJauu BbIOMpaTh GU3NYECKYIO0 MOJIEIb, BBIACIATh (U3NUECKUE BEINUUHBI
u ¢opmyinbl, HEOOXOAUMbIe Al €€ pelleHUs, MPOBOJUTH pacuérbl U
OLIEHUBATh PEATIBLHOCTD MTOJYUYEHHOT O 3HaUeHUs! (PU3MUECKON BEIUUMHBI

Pemars Ka4eCTBEHHBIE 3a/1a4H: BBICTPANBATH JIOTHYECKH
HEMPOTUBOPEUYMBYIO LENOYKY PACCYXKICHHM C ONOpOM Ha H3YyYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

Hcnonp3oBath  mpu  pemieHUH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMH Ui  IOMCKA, CTPYKTYpPHPOBAHUS,
UHTEpPIIPETallUd U MPEACTaBICHUS Y4YyeOHOM U HAy4yHO-TONYJSpHOU
nHpOpMalMY, MOJYYEHHOHM U3 pa3iMyHbIX HCTOYHUKOB; KPUTHUECKHU
aHAJIM3UPOBATh MOTYyYaeMyI0 HH(OPMALINIO

11.16

OOBSICHATh MPHUHIMIBI JIEHCTBUS MAalIUH, NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB;, pa3nuyaTh YCIOBHS HMX O€30IaCHOrO HCIIOJB30BAHHS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBOaUTE IPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAyKH, B OOBSACHEHHE NPOIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTe TeOpeTHUYeCKHE 3HaHUS MO (PU3MKE B IOBCEAHEBHOM JKU3HU
s obecriedeHus Oe30macHOCTH MpU  oOpameHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, Il COXPAHEHUs 370pPOBbSl M COOJIIOIEHUS
HOPM PKOJIOTMUYECKOTO MOBEEHHS B OKPYKAIOILIEN Cpefie

11.19

PaGorare B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PalMOHAIBEHO PACHPEENITh 00sI3aHHOCTH U
TUIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsSX, aJCKBAaTHO
OLICHMBATh BKJAJ KaXIOTO U3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoit mpooIeMbl



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3JIeMEHTHI COEeP:KAHUS
pa3jena  3JieMeHTa

OU3NKA 1 METOAbI HAYYHOI'O [TO3HAHU A

®duzuka — HaykKa O TMpupoue. HaquHe MCTOABbI
1.1 IIO3HAHUWA OKPYXKAIOIICIo MHpaA. Pons OKCIICPUMCHTA
' H TCOpHMHU B HpoHECCC IMO3HAHUA IIPUPOIBL.

DKCIepuMEHT B (U3UKe

1 MoaenupoBanue (bU3UIECKUX SIBJICHUU Hu
nporeccoB. Hayunsle rumoressl. ®dusnyeckue
3aKOHBI M Teopuu. [I'paHuLBl NTPUMEHMMOCTH

1.2 ¢u3nveckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Pore u wMecro ¢m3uku B (HopMUpOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHpa, B
MPAKTUYECKOM IeSITETbHOCTH JIIOIeH

2 MEXAHHWKA

##HHPar###KUHEMATHUKA

MexaHndeckoe  JIBUIKEHUE. OTHOCHUTEIBLHOCTD
211 MexaHuyeckoro aBrmkeHms. Cucrema oTcuéra.
Tpaexropus

[lepemenienne, CKOpPOCTh (CpemHsisi  CKOPOCTb,
912 MT'HOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUAIIbHOM

TOYKH, UX MMPOCKIHMKU HA OCHU CUCTCMbI KOOpJAMWHAT.
CrnosxeHue nepemMeieHni U ClI0KeHNe CKOpPOCTeN

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSAMOIMHEWHOE

213 nBwkenne. [paQuku 3aBUCHMOCTH  KOOpIMHAT,
’1 o CKOPOCTH, YCKOPEHHUS, IIyTH W TIE€PEeMEIICHHS

MaTepI/IaJ'II)HOI\/JI TOYKH OT BPEMCHU

CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO
majgeHus

2.14

Kpuonunerinoe JIBI)KEHUE. PaBHOMepHOE
915 JBIDKEHUE MaTepUaIbHOM TOYKH IO OKPY>KHOCTH.
o VYrioBas cKoOpocTh, JMHEHHasT ckopocTh. [lepuon u

gactoTa. LleHTpocTpeMuTenrHoe yCKOpEeHUe
216 TexHu4ecKue yCTpOMCTBA: CHUAOMETP, ABUKCHHUE
o CHapSIIOB, IIEMHBIE U PEMEHHBIE ITEPEIaYH

[Ipaktuyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. HcceienoBaHue COOTHOLIEHUS MEXKIY

2.1.7



2.2

2.3

22.1

2.2.2

MyTSIMH, MPONAEHHBIMU TEJIOM 3a
MOCJIeI0BAaTENbHbIE PaBHbIE MPOMEKYTKH BpPEMEHHU
IIpU PABHOYCKOPEHHOM JBMXEHUU C HavyaJIbHOU
CKOpPOCTBIO, paBHOM HyJI0. M3ydeHune IBUXEHUA
mapuka B BA3KOW JKHAKOCTU. M3ydeHHe NBUKEHHS
Tena, OPOIICHHOTO TOPU30HTAIBHO

#H#Par## JUHAMUKA

[Ipunmun  otHocutensHOCTH ["anmuies.  [lepBerit
3akoH HprotoHa. lHepruanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnun cynepno3unuy cuil

2.2.3

Bropoii 3akon HeroToHa 111 MaTepuaibHOM TOUYKHU B
uHepuuanbHoii cucteme orcuéra (MCO). Tperuit
3aKk0H HbI0TOHA AJ19 MaTepuagbHbIX TOUEK

2.2.4

3akOoH BCeMHUpPHOro TAroteHus. Cuiia TSHKECTH.
[TepBast kocmu4deckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIbKEHUSI M cwiia TpeHus nokos. Koaddunument
TpeHusi. Cuiia CONPOTHBIICHUS TMPHU JABHKEHHM Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

[locrynatensHoe ©  BpalaTelbHOE JIBIKCHHE
aOCOJIIOTHO TBEPAOTO Tea

MOMEHT CHIBI OTHOCHTCILHO OCH BpalCHu.

[ieyo cumel. YcnoBus paBHOBECHUSI TBEPAOrO TEJa B
NncCo

2.2.9

2.2.10

TexHuuecKkue yCTpONCTBA: MOAIIUIIHUKY, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Mpaktuueckre paboTel. M3yueHWe  IBUKCHUS
Opycka Mo HAKJIOHHOW TUIOCKOCTH TOJ ACHCTBHEM
HECKOJIbKMX cwil. MccnenoBanne 3aBUCHUMOCTH CUIT
YOPYTrOCTH, BO3HHKAWIIUX B JaehopMupyemoit
MPYKUHE W PE3MHOBOM 0O0pa3Ile, OT BEIMYUHBI UX
nepopmanuu. VccnenoBanue ycioBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILIEHUS

#iPar###3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmnynbc  maTepuaabHOM  TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYEK. MIMIyIbC CHIIBI U U3MEHEHUE
UMITyJIbCa Tela

3akon coxpanenusi umiyibca B UCO. PeaktuBHOE
JIBUKCHHE

PaGora cuiiet



2.34

2.3.5

MoOmIHOCTE CUJIIBI

Kunernueckass »sHeprus MaTepHalbHOHW  TOYKH.
TeopeMao KHHETHYECKOW SHEPTUH

2.3.6

ITorenumansHas 3Heprud. IloTeHnuanbHas >Heprus
YIpyTo nehOpMUPOBAHHOM TIPYKUHBIL.
[TorennuanbHast SHEPrUs Tena BOIU3U MOBEPXHOCTH
3emun

2.3.7

[loTeHunanpHble U HENOTEHIMANIBHBIE CUIIbL. CBA3b
paboThl HENOTEHUUANbHBIX CHUJI C HW3MEHEHUEM
MEXaHMYECKOM HHEpPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUN

2.3.8

2.3.9

2.3.10

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4ecKkue  yCTpOMCTBA:  JIBH)KCHHE  PAKeT,
BOZOMET, KOIIEP, IPY>KUHHBIA ITUCTOJIET

[Ipaktudeckue padboTsl. M3ydeHue cBS3U CKOPOCTEH
Tel Ipu HeynpyroMm ynape. MccnepoBaHue cBs3u
paboThl CHJIBI C UW3MEHEHHEM MEXaHMYeCKOU
JHEpPIruy Tea

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
HH#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpOyHOBCKOE IBHIKEHHE.
Huddyszus. Xapakrep ABIKEHUS U B3aUMOICHCTBHSA
YaCTUIl BELIECTBA
Mopenu CcTpoeHus ra3oB, JKUIKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJEIEN

313 Macca MOJIEKYII. KonuuecTtBo BELIECTBA.
IloctosiHHas ABoragpo

31 314 TenmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana temneparyp Llenscus
Monens uaeanpHoro rasa. OCHOBHOE YypaBHEHHE

3.15 MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU  HJIEAIBHOTO
rasa
AGcomioTHas TeMmIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JABUKEHUS
yactul rasa. lllkana remneparyp Kenbuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JanpTOHA

318 I"a3oBble 3akoHBI. M30Mpoliecchl B H1ealbHOM Tase C

NMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




3.1.9

n30Xopa, n3odapa

Texaudeckue ycTpoicTBa: TEPMOMETpP, OapoMeTp

3.1.10

[IpakTrueckue paboTel. M3MepeHne Macchl BO3ayxa
B KJIacCHOM KoMmHaTe. MccieqoBaHue 3aBHCHUMOCTH
MEXIYy IapamMeTpaMHd COCTOSIHUSA PAa3pPEKEHHOIrO
rasa

321

3.2.2

OCHOBbI TEPMOJAMHAMMKNU

TepmonnHamMuueckas cucrema. BryTtpennss
SHEprus TePMOAMHAMHUUYECKOM CHCTEMBI U CHOCOOBI
€€ UBMEHEHUS

KomnyectBo Temnotsl W paborta. BHyTpeHHSS
SHEPIUs OJJHOATOMHOIO UAEATBHOTO rasa

3.2.3

Bunsr TEeIIONepeIaun: TEIJIOMPOBOIHOCTbD,
KOHBEKLHUsA, M3IyuyeHue. TemioéMKocTh Tela.
VaenbHasg  TEmIOEMKOCTH  BemlecTBa.  Pacuér
KOJINMYECTBA TCIIJIOTHI HpI/I Tennonepeuaqe

3.2.4
3.2

[lepBeiii 3akoH TepMmoauHaMuKHU. [IpumeHeHue
IIEPBOr0 3aKOHAa TEPMOAMHAMUKH K H30IIPOLIECCaM.
I'paduueckas uHTEpIIpeTays padboThI raza

3.25

3.2.6

TemnoBbie MAalINHEI. [TpunIMTIBI JNIEUCTBUS
TEIUIOBBIX MamuH. IIpeoOpazoBaHusi JHEPruu B
TEIJIOBBIX MammHaxX. Koaddumuent mone3noro
nevicteus (manee — KI1J) termmoBo#t mammuusel. [{ukin
Kapno u ero KIIJI

Btopoit 3akon TepmoauHamMuku. HeoOpatumocTsb
MpoleccoB B npupoae. TemioBble ABUTATENN.
DKOJOTHYECKHE MPOOIeMbl TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuyeckue yCTpOWCTBa: JBUraTellb BHYTPEHHETO
cropaHwusi, ObITOBOM XOJIOIUILHUK, KOHTUIIHOHED

[Ipaktuyeckue pabotbl. M3mepeHue ynenbHOM
TEIJI0EMKOCTH

##HPar###AT'PETATHBIE COCTOSHUA BEHLIECBA. ®A30BbIE

331

3.3
3.3.2

3.3.3

ITEPEXO/IbI

[TapooOpazoBanue u KoHmeHcanus. Mcmapenue u
KUIIEHHE. YJenbHas TeIioTa MnapooOpazoBaHusl.
3aBUCUMOCTh TEMIEPaTypbl KUTIEHUS OT 1aBICHUS

AOCOII0THAs U OTHOCUTENbHAS BJIAXKHOCTh BO3yXa.

Haceiennsiii nap

Teépnoe Tteno. Kpucramnmueckue u amopgHbie
Tena. AHM30TPONMsI CBOWCTB KpucTaylioB. JKuakue
kpuctaiasl. CoBpeMEHHbBIE MaTepHalIbl



IInaBnenne mn KpUucCTaJllIn3aiu. y,I[CJ'ILHaH TCILIOTAa

3.3.4
riaBneHus. CyOnumarus
3.35 YpaBHEHHE TEIUIOBOTO OaaHca
Texuuueckue YCTPOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOIYUECHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuyeckue paboTel. V3MepeHue BIAXHOCTH
BO3yXa
4 SJIEKTPOAMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OnexTpuzanus Tel. OJNEeKTpudeckuidl 3apsan. [lBa
BH/Ia AIEKTPUUECKUX 3aPsI0B
4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U MOJTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
4.1.4 B3aumogeiictBue 3apsanoB. 3akoH Kymnona
DneKTpuyecKoe rnoie. Hanps>x€anocts
415 anekTpuueckoro nons. IlpuHuun cynepno3unuu.
JInauy HanPsHKEHHOCTH DJIEKTPUYECKOTO TOJISt
416 PaGora cui 3JEKTPOCTATUYECKOTO TOJISL.
[Torenuman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOOHMKNM ¥  JMAINEKTPUKH B  IOCTOSHHOM
4.1.7 AIEKTPUIECKOM oJje. Jusnexrpudeckas
MIPOHUIIAEMOCTD
OnextpoémkocTh. KonaeHcartop. DneKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHJIEHCATOopa. ODHEPrusi 3apsHKEHHOTO
KOH/JIEHCATOpa
Texanueckue YCTpOWCTBA: AJIEKTPOCKOIL,
419 ANEKTPOMETP, AIIEKTPOCTATUYECKAS 3aluTa,
3a3eMJIEHUE  DJIEKTPONpUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 HpaKTHtieCKHe paloTHI. N3mepenue
ANEKTPOEMKOCTH KOHJIEHCATOPA
#H#Par#HIIOCTOSTHHBIN DJIEKTPUUYECKHIM TOK. TOKM B PA3JIMUHBIX
CPEJAX
YcnoBus CYILECTBOBaHUS IOCTOSTHHOTO
4.2.1 aJeKTpUIecKoro Toka. Mcrounuku Toka. Cuma Toka.
4.2 [TocTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
423 DneKTpuyeckoe CONPOTHUBIICHUE. VY nenbHOE

COIIPOTUBJICHUC BCIICCTBA




4.2.4

4.2.5

4.2.6

HOCJ’Ie,I[OBaTeJIBHOG, mapajujiCjibHOC, CMCHIAHHOC
COCAUHCHHC ITPOBOJHUKOB

PaGora snextpuueckoro Toka. 3akoH JDkoyms —
Jlenna

MOIHOCTH 3IEKTPUYECKOTIO TOKA

4.2.7

anekTponBwkymas cwia (mamee — DJIC) wm
BHYTpEHHEE COINpPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TS MTOJTHOMN (3aMKHYTOM)
aNeKTprudecKoit renu. KopoTkoe 3aMbIkaHue

4.2.8

4.2.9

4.2.10

DNeKTpOHHAasi MPOBOJUMOCTh TBEPIBIX METAJIOB.
3aBUCHUMOCTh ~ CONPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnekTpuueckuid Tok B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITy4YKOB

[MonmynpoBonaukn. CoOCTBEHHAass W MpPUMECHAs
IIPOBOAMMOCTh IOJYIPOBOAHMKOB. CBolcTBa p-N
niepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DnexTpuuecKuit TOK B JNEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLMALUS. DIEKTPOIIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

Kon
pa3aena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

DJIEKTpUYECKU TOK B ra3ax. CamMOCTOSTEIbHBIA U
HECaMOCTOSITENIbHBIN  pa3psn. PasnuuHble  THIBI
CaMOCTOATENIbHOTO pa3psana. Monuusd. [nazma

TexHu4ecKue ycTpoMCTBa: aMIIepMETpP, BOJBTMETP,
peocTaT, MICTOYHHMKHU TOKA, JICKTPOHArpEBaTEIIbHbIE
puoOpHI, AJIEKTPOOCBETUTENBHBIE npudopsl,
TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIM IHOZ,
TEPMHUCTOPBI u (oTope3ncTopsl,
MIOJIyIIPOBOIHUKOBBIH 1IN0/, TaJIbBaHUKA
[Ipaktnueckue paboThl. l3yueHue cmemaHHOro
COEIMHEHMS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHUBIICHUS. Habmonenue
3JIEKTPOJIN3a

HpOBCpﬂEMbIe IJIEMEHTHBI COACPKAHUSA

SJIEKTPOAMHAMUKA

##HHPartHH#M AT HUTHOE [1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA



5.1

TTocTosHHEIE MAaTrHUTEI. Bs3aumonetictBue

43.1
MTOCTOSTHHBIX MarHUTOB
MarnutHOoe 1nosne. BeKTop MarHUTHOW MHIYKIUU.
43 [Ipunun  cynepno3unuu. JIMHUKM MarHUTHOU
s uHayknuu. KapTrHa MTuHUN MarHUTHON WHIYKIHH
T0JISL TOCTOSTHHBIX MarHUTOB
MaruuTHO€E noJjie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUM TOJNS JUIMHHOTO MPSIMOTO TPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHKA, KATYIIKH C
TOKOM. OneIT Opcrena. B3aumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOTyJib M HalpaBJICHHUE
Cuna Jlopenma, e€ wMoaynb W HampaBICHHE.
4.3.5 JIBrKEeHUE 3apsKEHHOM 4acTUIBl B OJHOPOIHOM
MarHuTHoM noje. Pabota cunsl Jlopenua
4.3.6 SIBneHne IEKTPOMAarHUTHON MHIYKITHH
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIUH
438 OJAC wuHAaykmuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHayKImn Papanes
Buxpesoe anekrpudeckoe nose. JC uHAyKINHA B
4.3.9 MPOBOAHMKE, JBUKYIIEMCS [OCTYHNaTelbHO B
OJTHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
4311 WNunyktuBHOCTh. SIBnenue camomHaykuuu. DJIC
e CaMOMHIyKI[HH
4.3.12 DHeprus MarHUTHOTO MOJISl KaTYLIIKU C TOKOM
4.3.13 DNEeKTPOMArHuTHOE T0JIe
TexHuyeckue ycTpoucTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 3JICKTPOMATHHUTHI, DJICKTPOIBUTATENb, YCKOPUTEITH
JJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[Ipaktnueckue paboTbl. M3ydyeHne MarHuTHOTO
MOJIsl KaTylIIKu ¢ TOKOM. MccienoBanue nercTBUs
4.3.15 MOCTOSITHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SABJICHHUA 3J'IeKTpOMal“HI/ITHOI71
HWHAYKIOUN

KOJIEBAHUA 1 BOJIHBI

##HPartH#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Komnebarennpuast cucrema. CBoOOAHbBIE KOI€OAHUS.

5.1.1 lNapmonnueckne konebanms. Ilepwon, wacTora,
amIuuTyzaa u ¢gasza koneGaHun
5.1.2 [IpyxuHHBIN MagITHUK. MaTeMaTHYECKUI MasSTHUK



5.2

5.1.3

5.1.4

5.15

5.1.6

5.1.7

5.18

5.1.9

5.1.10

5.1.11

5.1.12

YpaBHeHnue TapMOHUYECKHX Kosie0aHui.
Kunematnueckoen  AMHAMUYECKOE  OMHCAHUE
K0J1e0aTeIbHOTO ABMKECHUS

[IpeBpamienre SHEpruM MNpU T'aPMOHUYECKUX
konebaHusax. CBA3b  aMIUIUTYAbl  KoJeOaHUit
HCXOJIHOM BEIMYMHBI C aMIUIUTyAaMu KoJjeOaHHH
€€ CKOpPOCTU U YCKOPEHUS

KonebaTenpHbIi KOHTYD. CBoOopanbIe
OJICKTPOMArdHuTHBIC KojebaHust B nacaJlbHOM
KoJIe0aTelbHOM  KOHTYpe. AHAIIOTHUS  MEXKIy
MEXaHUYECKUMHU u ANEKTPOMATrHUTHBIMH
kosnebanusamu. ®opmyna Tomcona

3aKkoH COXpaHCHUA  OSHEPTHUU B nacaJbHOM
KoJie0aTeIbHOM KOHTYpC

BriHyXcHHBIE MEXaHUYECKHUE KoJIeOaHusI.
Pesonanc. Pe3onancHas KpuBas. BbIHyXIIEHHBIE
JIEKTPOMArHUTHbIE KOJIEOaHMsL.

[lepemennsblil Tok. CUHYCOMIaNbHBIN IEPEMEHHBIN
TOK.

MomHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS
Tpaunchopmarop. IIpowsBoacTBo, Tnepenava
norpebdaeHue AIEKTPUYECKON SHEPTHH.
DKOJIOTHYECKHE  PUCKA  TPH  MPOU3BOJACTBE
BJIEKTPUYECKON SHEPIrUH. Kynerypa
WCIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCEIHEBHOM
KU3HU

Texnuueckue YCTpOICTBA: cericmorpad,
ANEKTPUYECKUI1 3BOHOK, TMHUH 3JIEKTponepead

[IpakTnueckue paboTHL. UccnenoBanue
3aBHCHMOCTH M€pHo/ia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJMHBL HHUTH W MacChl TIpysa.
HccnenoBanne mnepeMeHHOTO TOKa B LEMU U3
MIOCJIEZIOBATENBHO COEOUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U pe3ucTopa

#H##Partt#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

5.2.2

Mexanuyeckue BOJIHBI, YCIIOBHSI
pacnpocTpaHeHHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U JjMHa BOJIHBL. [lonepeynbie u
MPOAOJIbHBIE BOJHBI

#H##Par###  WuatepdepeHmus wu - audpaxus
MEXaHHYECKUX BOJH



5.3

5.2.3

524

525

5.2.6

5.2.7

5.2.8

531

5.3.2

5.3.3

5.34

3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

DNEeKTPOMArHUTHBIC BOJHBL. Y CIIOBUS U3ITYUYECHUSI
AJNIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BekTopoB E, B u v B anekTpoMarHuTHON BOJIHE B
BaKyyMe

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH: OTpa)KE€HUE,
MIPEJIOMJIIEHUE, MOJISIpU3aLus, mudpaxius,
untepdepeniusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

[IIkana sgeKTpOMarHUTHBIX BOJH. lIpuMmeneHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpuHuummbI paanocBszu u TEJEBUCHHUS.
Panuonokamusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKpY>Karollei cpeapbl

TexHudeckue YCTpOMCTBA: MY3bIKaJbHbIC
WHCTPYMEHTBI, YyJIbTPa3ByKOBasi AUArHOCTUKAa B
TEXHUKE W MEIULHHE, pajap, paauolpUEMHUK,
TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neup
##HPar###OIITUKA

[IpssMonuHENHOE  PACHpPOCTPAHEHUE CBETa B
oaHopoaHou cpexe. JIyd cBeta

OtpaxeHnue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHHi B TNIOCKOM 3epKajie
[Ipenomiienne cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCOJFOTHBIN MMOKa3aTeNh MPETOMICHHS

[lonHoe BHyTpeHHee oTpaxenue. lIpenenbHbIin
YT'OJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

5.3.6

Hucnepcus ceeta. ClnoxHbBINA cocTaB 0€I0ro cBeTa.
IIBer

Cobuparone U pacceuBaroliue TUH3bL. ToOHKas
JnrH3a. DOKYCHOE pacCTOSIHUE W ONTUYECKas CHIIa
TOHKOM muH3bL. [locTpoenue wu300pakeHuil B
COOMPAIIUX U pacceuBarONMX JuH3ax. Dopmyra
TOHKOH JUH3BI. Y BeIIMYCHHE, TaBAEMOE JTUH30M

5.3.7

5.3.8

[Ipenensr MPUMEHUMOCTH reOMETPUYECKOMN
ONTHUKHU

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
Ycnous HaOJII0ICHUS MaKCHUMYMOB u
MUHHMYMOB B HUHTE€PQEPEHIIMOHHON KapTHHE OT
IBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHUKOB



Hudpakmus csera. JudpakuuoHHas peméTka.
YcnoBue HaOMIOEHUS TIaBHBIX MAKCUMYMOB TIPH
MaJ€HUd  MOHOXPOMATHYECKOTO  CBeTa  Ha

5.3.9

T(QPAKIIUOHHYIO PEIIETKY
5.3.10 [Honsipuzanus cera

Texauueckue YCTpOMCTBA: OYKHU, ayna,
5311 doroanmnapar, HPOEKIMOHHBIH arnmapar,
e MHKPOCKOII, ~ TEJIECKOI, BOJIOKOHHAS  OITHKA,

T paKIMOHHAs PEeIIETKA, MOISPOH

[Ipaktuyeckne paboTsl. M3mepenue mnokazarens
5312 MIPEIOMJICHUS. Hccnenosanue CBOICTB
e u3o0paxkenuii B nuH3ax. Habmonenue qucnepcuu

CBeTa
BJIEMEHTAI CIIELTUAJILHOM TEOPUU OTHOCUTEJILHOCTHU

r PaHHUIIbL MMPUMCHUMOCTH KJIaCCUYeCKOM
MCXaHHUKH. HOCTy.]'IaTBI TCOPUU OTHOCHUTCIIbHOCTHU!
HWHBApUAHTHOCTL MOAYJId CKOpPOCTH CBCTa B

6.1

BaKyyMe, MIPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA
6 6.2 OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH.
' 3aMensIeHHE BPEMEHU U COKpAIIEHUE JUTUHBI
6.3 DHEprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBsa3p Macchl € DHEPrUed MW UMITYJIbCOM
6.4 CBOOOJHON YacTHIIbl. DHEPrusl MOKOsI CBOOOIHOM

JaCTHUIIBI
7 KBAHTOBAS ®N31KA

#iH#Par###3JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyna I[limanka CBs3M SHEpPruu

7.1.1 ¢oToHa € ero yacTOTOH. DHEPrusi U HUMILYJIbC
¢doToHa
7192 OTtkpeiTHe U uccaeaopanue horoddpdexra. OnbITH
A.T'. CroneroBa. 3akoHbl poTo3(PPexra
rl 713 VYpaBHenue OiHIuTeitHa a8 QoTorddexTa.
«KpacHas rpanuna» porodrpdexra
7.1.4 JaBnenue cera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XHUMHUYECKOE JICVCTBUE CBETA
716 TexHuueckue yCTpOMCTBA: (boTO37IeMEHT,
¢doronaTuuK, CoNHEYHas OaTtapes, CBETOAHO/
CTPOEHUE ATOMA
70 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHUS aToMma. [limanerapHas

MOJCJIb aTOMa



ITocrynatel bopa. WM3nydyeHue u morJounieHue
(OTOHOB TpU HEepexoje aToMa C OJHOTO YPOBHS
9HEpruu Ha Apyrod. Buasl cnektpoB. Cnektp
YPOBHEW dHEPIUM aTOMa BOJIOPOAA

7.2.2

BousiHOoBBIE CcBOMcTBA yactul. Bomnel ae bpons.
7.2.3 KopnyckymsipHo-BotHOBOM fyanusm. J(udpakmus
ANEKTPOHOB Ha KPUCTAJLIAX

CrioHTaHHOE n BBIHYKICHHOC H3JIYUCHHUC.

7.2.4 .
YcTpoiicTBO 1 pUHLIKIT paboTHI Jlazepa

795 TexHuyeckue yCTpOWCTBA: CHEKTPAJIbHBIA aHAIN3
o (cHeKTpOCKOII), J1a3ep, KBAHTOBLIM KOMITLIOTED

796 [IpakTuueckue paboTHL. Hab6mronenue
o JIMHEHYATOrO CIIEKTPa

7.3

ATOMHOE A1PO

731 Metonabl HaOIIOICHUS u perucrpanuu

OJICMCHTAPHBIX YaCTUI]

OtkpeiTre paguoaktuBHOCTH. OnbITel Pe3epdopaa
[0 ONpEAENICHUI0 COCTaBa  PaJUOAKTUBHOTO

7.3.2 n3nydenus. CpoiictBa anbga-, Oera-, ramma-
u3Iy4YeHus. BausHue paqnoakTHBHOCTH Ha JKUBbIE
OpTaHU3MBI

OtkpbiTHE TPOTOHA MW HeWTpoHa. HykinonHas
7.3.3 Mozens siapa leiizenOepra — MBaneHnko. 3apsin
sapa. MaccoBoe uncio sapa. M3otonsl
Anbda-pacnian. DJEKTPOHHBIA U TMO3UTPOHHBIN
7.3.4 OeTa-pacma. lNamma-usnydenue. 3akoH
paAMOaKTUBHOTO pacmaja

735 DHeprusi CBSA3U HYKJIOHOB B sJipe. SIIepHbBIE CUIIBI.
o Jledext Macchl sapa

7.3.6 SAnepusble peakuuu. [leneHne u cCUHTE3 A1Ep

Snepupiin  peaktop. TepMOsSIEpHBIA  CHUHTE3.
7.3.7 [TpoGseMbl U TIEPCTIIEKTUBHI SICPHON SHEPTETUKH.
DKOJIOTHYECKUE aCIEKThI AICPHONU YHEPTETUKU

738 DneMeHTapHble 4YacThilbl. OTKpBITHE MO3UTPOHA.
e DyHIaMeHTaIbHBIE B3aUMOIEHCTBHS

TexHuueckue yCTpOMCTBA: JIO3UMETp, Kamepa

7.3.9
Bunnbcona, simepHbIii peakTop, aToMHas Oomba

7310 [Ipaktrueckue pabotel. McciaenoBanwe TPEKOB
o yactull (110 roToBBIM (oTorpadusim)
OJIEMEHTBI ACTPO®U3UKHN

8.1 Bun 3Bé3qHoro Heba. Co3Be3nusi, sipkue 3BE3bI,



8.2

8.3

IUTAHETHI, X BUIUMOE JBHKEHHE
Conneynas cucrema. [lnaHeTbl 3eMHOM TpyYIIIBL.
HHaHeTBI-FI/IFaHTI)I n ux CHYTHI/IKI/I, KapJ'H/IKOBI)Ie
mnaHeTsl. Mansie Tena CoJIHEYHOM CHCTEMEBI

Connane, ¢orocdhepa m armochepa. CormHedHAS
AKTUBHOCTH

8.4

8.5

Hctounuk sHepruu CosiHIla U 3BE311

3BE3/1bI, WX OCHOBHBIC XapPaKTCPUCTUKH: Macca,
CBETHUMOCTb, panuyc, TeMneparypa, 1504
B3aUMOCBs3b. [[narpaMma «CeKTpaJIbHBIN KJ1acc —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
IOCIICAOBATECIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ans 3BE3/I rJIaBHOM
MOCJIEI0OBAaTEILHOCTH

8.6

8.7

8.8

8.9

8.10

#iH##Par####BuyTpeHHee CTpOECHHUE 3BE3.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKICHUH
u sBomtounu CoJHIA U 3BE3/. DTaIlbl )KU3HU 3BE3]]

Mueunbiii [lyte — Hama [Nanaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacrpeaenaeHue 3BE3 1, raza
n nbui. llonoxenne w nBuxkenune CoslHIA B
lanaktuke. [1nockas u cheprueckas MoaACUCTEMBI
l'anakTukun

Tunbl ranakTuk. PaguoranakTMkd | KBas3apsbl.
UEpHbie AbIPHI B A/Ipax TaIaKTUK

Bcenennas. Pacmmpenne Bcenennoil.  3akoH
Xab0ma. Pa3beranue ranaktuk. Bo3pact u panuyc
Bcenennoit, Teopust bonbmoro B3psiBa. Monens
«ropsiuer Beenennoi». PenukToBoe usinydeHue

MacmraGHast CTpPYKTypa Bcenennoit.

MeraranakTuka. Hepeménnsie po0JIEMBI
aCTPOHOMHUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon

NpoBepPsieMOro
TpedoBaHMS

1

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CpeHEro 0011ero
oOpa3oBaHus

C(I)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ pacno3HaBaTb (I)I/I3I/I‘-ICCKI/IG SBJICHUA

(HpOI_ICCCBI) 1 OOBSACHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJIararomuMun (I)I/I3I/I‘{CCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU PU3NYECKUE MPOIIECCHI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM bu3uKu " TEPMOJIMHAMHUKH,
AJIEKTPOJAMHAMUKY, KBAHTOBOW (DM3MKHM U aHAnM3a W OOBSICHEHUS
SBIICHUH MHUKPOMHpa, MaKpOMHpa W MeTraMupa, pa3inyaTh YCIOBHS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (DU3UIYECKUX 3aKOHOB, TOHUMATh
BCeoOIMi XapakTep (hyHIAMEHTaIbHBIX 3aKOHOB M OIPAaHHYCHHOCTH
WCIIONIb30BAaHUSI YACTHBIX 3aKOHOB, aHAJIM3HPOBATh (DHU3MUECKHE
MPOLIECChl,  HMCIONB3ysl  OCHOBHBIE  TOJOXEHHS, 3aKOHBI W

3aKOHOMCPHOCTHU

C(I)OpMI/IpOBaHHOCTL YMCHHUA pasjindyaTbh YCIOBUSA TIPHUMCHUMOCTHU

Mojeneil PU3NIECKUX TN U MPOIECCOB (SIBICHUIN)

ChopmupoBaHHOCT, YMEHHUsSI peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJIaHHOM W HESIBHO 3aJ]aHHOW (PU3MUYECKOW MOJENIbIO: HA OCHOBAaHUU
aHajM3a YCJIOBHs BBIOMpaTh (HU3UYECKUE MOJCIH, OTBEUYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTbl  (U3UYECKUX  TEOpUH  TPU  HUCIOJIH30BAHUHU
MaTEeMaTHYECKUX METOJOB pEeUIeHHs 3a7ad, MPOBOAMTH PacuéThl Ha
OCHOBaHMHU HUMCIHOIIUXCA OaHHBIX, aHaJ'II/ISI/IpOBaTI) peBy.]'IBTaTBI nu
KOppeKTI/IpOBaTB METOAbI pCHIeHI/ISI C y‘{éTOM HOJ'IyLIeHHBIX

pe3yabTaToOB

Pemarp xadyecTBeHHBIE 3a7aud, TPEOyrOIIMe MPUMEHEHHs 3HAHUN U3
pasHBIX PAa3/AENOB IMIKOJIBHOTO Kypca (PU3MKH, a TakKe HHTEeTpaliu
3HaHUW W3 JPYIHMX TMPEJAMETOB €CTECTBEHHOHAy4YHOIO IIMKIJIA:
BBICTPAMBATh JIOTHYECKYIO LIEMOYKY PAacCCyXJACHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I€ SABJICHUA



Bnanenue OCHOBHBIMH MeTOaMH1 Hay4HOTO MO3HAHUS,
UCIONB3YEMBIMU B (U3UKE: TMPOBOJIUTH TNPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CcHoco0
W3MEPEHHSI U HWCIONB3Ysl U3BECTHBIE METOMABI OIEHKH MOTPEIIHOCTEH
W3MEPEHHM, TPOBOAUTH HCCIICIOBAHHE 3aBHUCHUMOCTEH (PU3HMUECKUX
BeIMYMH C HCIOJB30BAaHMEM TMPSIMBIX U3MEPEHHH, OOBICHATH
MOJTy4YEHHBIE PE3yJbTaThl, UCIONb3Yysd (HU3HUECKUE TEOPHH, 3aKOHBI U
MOHSITUS, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuia 0€30MacHOTo Tpyaa
MIPH TPOBEICHUU UCCIICIOBAaHUIN B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEeIOBATEIbCKOH  JESITEIbHOCTH C  HCIOJIb30BaHHEM
IU(GPOBBIX  HM3MEPUTENBHBIX  yCTPOWCTB W J1aDOpaTOpPHOIO

o0opyaoBaHUs

ChopmupoBaHHOCT, ~ YMEHHH  aHaAIW3UpOBaTh M OILICHUBATH
MOCJIE/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOM C (PU3UYECKUMH MPOLIECCAMH, C MO3ULUN IKOJOTHYECKON
0C30I1aCHOCTH; npeAcTaBICHUI 0 paurMoHaIbLHOM
NPUPOAOINONIBb30BAHUHM, a  TakKe€  Pa3yMHOM  HCIOJb30BaHUH
JOCTHKEHUM HAayKM W TEXHOJOTMH [ JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEUECKOro 00IIeCTBa

10

OBnageHne pa3mTUYHBIMH crocobamMu  paboTel ¢ HH(OpMaruen
(U3NUECKOTO  COJCpXaHUS C  HCIOJB30BAaHHMEM  COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUH; Pa3BUTUE YMEHUH KPHUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIIOJIATarOIINe
ACTPOHOMHUYECKUE TIOHSATHS, TEOPUM U 3aKOHBI IS aHajuu3a W
00BsCHEHHs] (PU3UUYECKHX TPOIIECCOB, MPOUCXOMSINUX Ha 3BE3MaX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKOM Cpelne; JIBUIKEHHUS

HeOECHBIX TeJI, YBOJIOLIMY 3BE311 1 Beenennoi



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA

EI'D 11O ®U3UKE
Kon
Kon .
pazaena/ IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
3JIEMEHTA
TEMbI
1 MEXAHUWKA
11 KNHEMATHUKA
111 Mexannueckoe JABHXXCHUC. OTHOCHUTEILHOCTD
o MEXaHUYECKOI'O ABNKCHUS. Cucrema oTcuéra
MaTCpI/IaJIBHaH TOYKa.
G |
Eé& pammyc-Bekrop:
Ft)=(xlr) We)2(2)),
TPaeKTOPILA,
HIepeMeIIeHIE:
1.1.2 e - - =
Ar=r(t))-r(t)=r,-1n=
= (Av, Ay, Az),
IIYTh.
CroxeHHe epeMelleHHI:
A =0 + A,
CkopocTh MaTepUaIbHOW TOYKHU:
_ AF _,
L =— =}‘r ={L,}1,.U1,.U_].
AT [y g o
Ax . '
1.1.3 v =— =X,. aHANOTWYHO v, =),, U.=Z
t—=0

=y -

At

CIoxeHIe CKopocTell: 0, =0, + 0, -

Brruucnenue NEepeMCIICHUS U ITyTU MaTepHaHbHOﬁ

TOYKHU IIPpU HpSIMOJIHHCﬁHOM JBUXKCHUU BJOJIb OCH X 11O



rpaduky 3aBrcumoctH Vx(t)

. . ApD
YCKD[}EHIIE MaTepHAaIBEHOII TOTIKIL a = —L =
=0

At
114
Auv, ,
a = =(v,),". aHAIOTIYHO a, = (v, |". a. =(
Af |y ! T
PaBHOMepHOC HpHMOHHHeﬁHOC ABUKCHUC:
x(t) = xg + Voxt
X(t)
0
+
115

[0)¢

Ve (t) — vgx = const




1.1.6

1.1.7

(t)

0x

const

PaBHOYCKOpeHHOC HpHMOHHHeﬁHoe JBHXXCHHUC!:

x(t)=x,+ U, a*+—ﬂr='r
- 0 0x ~

v (t)=uvu, +at

a,. = const

¥
HPII JBILKEHIII B OTHOM HAIIPaBJIeHHII IIVIE S = —

CBoOotHOE MajieHue. Y CKOpeHHe CBOOOHOTO TTaACHHMS.

Vi

Yo o

0 Xo ‘('.r

JIBukeHwue Tena, OpOIIEHHOTO O] YTJIOM ¢ K TOPU30HTY:




1.1.8

X)) =x, U, t=x +U,:,c05:1-r

gt . ot

)=, TU It —3'ﬂ+vﬂ5mu-r—7

v.(f)=v,, +g 1=y,sino— g

g.=0
g =—g= const

i
e
{u (f)=u, =u,cosa
{

Kpuonunerinoe nmxenue. [[BrokeHue MaTepruaibHOMN
TOYKH IO OKPYKHOCTH.
VYrnoBas v JIMHETHAA CKOPOCTh TOYKHU:

v = wR

wR

IIpu paBHOMEPHOM JABUKEHHH TOUKH MO OKPYKHOCTH
2T

=—=2
w T v

2




2o
. LleHTpOoCTpEeMUTEIIBHOE YCKOPEHHUE TOUKH:

ye = 5 = w?R

1c

R
. [lomHOE yCKOpEeHHEe MaTepUaIbHON TOYKH

TBépnoe teno. [loctynarensHoe U BpalaTeabHOE

1.1.9
JIBUKEHUE TBEPAOTO Tena
1.2 JANHAMUKA
121 HNuepumaneubie  cucrtembl  oTcu€rta. IlepBbiii  3akoH

1.2.2

Hprorona. [Ipunnun otHocuTensHOCTH ["anunes

Macca Tena. IIToTHOCTE BeliecTBa:



A

©
I
<I3

1.2.3

Cuna. [IpuHIMn cynepno3uuuu CUi:

PaBHOJCHCTB

>

Fp

aBHOJIEHCTB — E + F+..




1.2.4

Bropoit 3akoH HproroHna: misg MarepuasbHONM TOYKH B
NCo

>
-

F1 = ma1




Ap = FAt

1.2.5

A

p

F
At
npu

F = const

F

const
-
Flz Fy

Tpetuii 3akoH HproTOHA i1 MaTe€pUaIbHBIX TOUECK:




1.2.6

Fip = —Fp

12

21

3akoH BCEMHPHOI'0 TATOTCHUA:

MEX]1y TOYECYHBIMHA MacCaMu paBHBI
m;m;

F=G—

CHIJIbI

IIPUTKCHU S




Cuia TSKECTH. HeHTp TSDKECTH TeJIa. 3aBUCUMOCTE CHIIBI
TSIOKECTU OT BBICOTHI h Haa MTOBCPXHOCTBIO IIJIAHCTHI
paguycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm



Cwua ynpyroctu. 3akoH ['yka:
F, = —kx

F
1.2.7 "
—kx
Cuna tpenus. Cyxoe TpeHuUe.
Cuia TpeHUs CKOJIbKEHHS:
E, = uN
F
™
128 -
uN
Cuiia TpeHust TOKOSI:
FEp < uN

Y




IA

uUN

Koadunment tpenus

1.2.9

[aBienue:

©

1.3

CTATHUKA

13.1

—

F
MOMEHT CUJIBI OTHOCUTEIBHO OCH BpalllCHUA:

IM| = FI, rme | — mne4o cuist

-

F




OTHOCUTEIIFHO ~ OCHM, Tpoxojsmed uyepes Touky O
HNEPIEHANKYIISIPHO PUCYHKY

L[eHTp MacceC TJia. L[eHTp MacCC CUCTEMbI MATCPHAJIbHBIX

TOYECK:
Q mir +m27"2+...
M =
my; + my+...
r
.M
1.3.2
m
1
+
m
2
+




B OOHOPOJHOM II0JIE€ TAKCCTU

(g = const)




const)
HEHTP MACC TCJIa COBIIAAACT C €TI0 HCHTPOM TAKCCTH

VYcnosus paBHoBecust TBEpaoro tena B UCO:

[M,+ M, +...=0

1.3.3 .
|F+Fy+...=0
HHHPar##
3akoH [lackans
#1.3.4
JaBnenue B xuakocTu, nokosiueiics 8 UCO:
P =Po + pgh
HitPar#t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = _PBbITeCH
HHHPar#H
#1.3.6




Apx

P
BBITECH
€CJIH TEJIO M KUAKOCTh IokoaTcs B UCO, To
FApX = P9 Vorirecn
F
Apx
pgVv

BBITCCH

VYcioBue m1aBaHus TEN

1.4

H#iHtPar#t#
#1.4.1

3AKOHBI COXPAHEHNMA B MEXAHUKE

I/IMHYJIBC MaTCpI/IaJIBHOﬁ TOYKU:

p=mv




H#HPar##
#1.4.2

HNmnynbe cuctemsl TE:

P =01 +p2+




H#Par#t#
#1.4.3

3aKOH U3MEHEHUS M COXPAHEHHSI UMITYJIhCa:
B 1CO

- -

Ap = A(pl + p2+' . ) = FlBHeI.LIHAt + FZBHeLHHAt+' -

A(




1BHeIIH

At

2BHEIIH

At

B ICO , eciiu




Ap = A(py +pp+...) =0




, €CITH

- -

FlBHeLL[H + FZBHeum"‘- ..=0

1 BHEIIH

2BHELIH

PeakTuBHOE OBUKEHHUE

F
P ari# w:fi(_
Ar x

#1.4.4

PaGora cuibl Ha MalToM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf|-c&5 a=F, - Ax




1.45

1.4.6

Ty

a

—

()]
MoITHOCTE CHIIBI:

€CJIH 32 BpeMsi
At

At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTH CHUJIbI
Ad
P=— =F-vu-cosu
ﬁf Ar—

Kunernueckas sHeprust MaTepHaaIbHON TOYKH:

muv?

EKI/IH -

KUH

mv

p2

2 2m




1.4.7

2m

3aK0H U3MEHECHUS KHHETHYECKOU OHEPIUU CUCTEMBI

MarepuanbHbIX Touek: B UCO AExkun = Al + A2 + ...

IToTrenmuanpHas QHCPIUA:

JUIA MOTCHIIUAJIbHBIX CHUJI

12

lmoTenIy

2n0TeHI

Ay = Ell‘lOTeHL[ - EZHOTeHu_= AEHOTeHL[




AE

TIOTEHI{

[ToreHumanpHast SHEPTUsI MATEPUAIILHON TOYKH B
OJTHOPOJHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
IIOTCHI
mgh
[ToreHuunanbHast 3HEprus ynpyro 1eGopMrUpoBaHHOTO
Tea:
kx?
EHOTeHu = T
E

TIOTCHIT



kx

3aKOH U3MEHEHUS U COXPAHECHHSI MEXaHUYECKON

SHEPIruu:
Euex = B + Emmx—m-
B IICO AE,ex = Agcex menorenn. cun
B IICO AE,x =0, eCI Agcex menorenn. cax = 0

1.4.8

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

INapmonnyeckne KoysieOaHUSA MaTepUATbHOW  TOYKH.
Avmutyga u  ¢dasza konebanmit. KunemaTuueckoe
OIMCaHue:

x(f) = Asin| of + 9, ).

v (5) =x.

a(f)=(v,), =—e'x(f) =a +0'x=0,
/1€ X - CMEIIEHNE U3 PAaBHOBECHS.
JlnHamMu4ecKoe ONKcaHue:

ma, = —kx,
151
ma

—kx,
rae



1.5.2

maw

. DTO 3HAYUT, YTO

—kx.

BHCPFCTI/I‘IGCKOC OIIMCaHHC (SaKOH COXpaHCHUA

MEXaHUYECKON YHEPTUN):

CBsI3b aMILTUTY/IBI KOJICOAHUN CMEIIEHHUSI MaTepHaIbHON
TOYKH C aMIUIUTyJaMHM KoJieOaHuH e€ CKOpOCTH U

YCKOPEHHUS:

Upee =04, @ =04

[Tepuon 1 yacToTa KoJeOaHUI:

2 1

T = o /= -

IR
[lepuon MaJbIX CBOOOIHBIX KoseOaHui

MAaTEMAaTHUYCCKOI'O MassTHHUKA:

IF=2=mn i

£
[Teproa cBOOOIHBIX KOJI€OaHHM NPYKUHHOTO MAsITHUKA:



2.1

1.5.3

154

1.55

211

1
T=2n|—

ik

Boinyxxnennsle kosiebanus. Pezonanc. Pe3oHaHcHas
KpHBast
[Tonepeunsle u  mpomonbHble  BONHBL.  CKOpPOCTH

pacrpOCTpaHEHHUs U JIJINHA BOJIHBL:

v
A=vT =—
v

WNurtepdepentus u qudpakius BOJIH

3Byk. CKOpOCTb 3BYyKa

MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKYJISIPHA ST ®U3UKA

Mopenn cTpoeHHs Ta30B, )KMAKOCTEW M TBEPIBIX TeEIl.

HYCTL TCpMOAUHAMHNYICCKAA CUCTCMaA (TGHO) COCTOUT U3

N oguHakoBBIX MOJIeKyd. Torma KoJIu4ecTBO BEIIeCTBA
N m
vV==—=—
Ny



rac

— 9ucio ABoraapo, M — Macca CUCTEMEI (Tena),




u
— MOJISIPHAs Macca BEIIeCTBa
212 TennoBoe IBUXKEHHE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsaumoelicTBre 4acTHIL BEIIECTBA
214 Huddysus. BpoyHoBCcKOe ABMKEHHE
215 Mozens uneanpHoro rasa 8 MKT

CBA3b MEXAYy [aBJICHWEM M CpEOHEd KHUHETUYECKOU
SHEpPruer IMOCTYNATEIbHOTO  TEIJIOBOTO  JIBHKEHUSA

MOJIEKYJI HeanbHOro ra3a (ocHoBHOE ypaBHeHHe MKT):

p—lm,nu:—ln if-m"”ﬂ: _2nz
3 0 31 2 3000
rre MO — macca 0JJHOM MOJIEKYJIbI,
N
n=—
%4
n
2.16 -
\Y
N
- KOHIICHTPALIUs MOJIEKYIT
2.1.7 AoOcomrotHas Temmieparypa: T =t+273K
CB4a3b TeMIlepaTypbl Ta3a CO CpeAHEH KUHETHYECKOU
2.1.8 SHEpPrueil MOoCTyNaTeabHOro0 TEIJIOBOTO ABM)KEHUS €ro

MOJICKYJI:



()
b |

2.19

2.1.10

2.1.11

VYpasuenue p = nkT

Mogens naeaabHOro ra3a B TCPMOJAUHAMUKE:

(Vpaprerme Merreeera — Kiareifpona
| BeIpeuKeHHE U1 BHYTPeHHEH SHEPIHH

VpapneHne MeHueneera — KiameiipoHa (IIpmHM

3arncia);

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

H H

BripaskeHie (U1 BHYTPeHHeIl SHePII 0IH0aToM
raza (IIpIMeHIIMEIe (DOPMEI 3alIICH):

U=2vRT=2NiT =2 RT =ve T=2 p¥
2 2 21 veoo2

3akoH JlasbTOHA 1Sl JABJICHUSI CMECH Pa3pEKEHHBIX

Ta30B:

p=p+p+..




2.1.12

W3omporiecchl B pa3peKEHHOM Ta3e C MOCTOSHHBIM
grcaioM Mosiekyl N (¢ MOCTOSHHBIM —KOJIMYE€CTBOM
BEIIIeCTBA V):

nzorepma (T = const): pV = const

uzoxopa (V = const):

P
== t
T cons

const

k)

n3obapa (p = const):

= const

N <



const

I'padmueckoe npeacrasieHue uzomnpoueccos Ha pV-, pT- u
VT- nuarpammax.

OO0BbeIMHEHHBI Fa30BbII 3aK0H:

pV .
T = cons

pVv

const

JJIA TIOCTOSAHHOI'O KOJTMYECTBA BCIIICCTBA V.

HaCBIIJ_IeHHbIe W HCHACBIIICHHBIC IIapbI. KauecTBennas

3aBUCUMOCTb IINIOTHOCTH H JaBJICHHWA HACBIIICHHOI'O

2.1.13
napa OT TeMIlepaTypbl, UX HE3aBUCHMOCTb OT 00BEMa
HACBIILEHHOT' 0 Tapa
BrnaxxnocTts Bo3yxa.

2.1.14

OTHOCHUTENBHAS BIaXKHOCTD:




Pnapa (T)

Prapa (T)

¢_

HaChIIIIapa

M

napa

M

HaChIIIapa

M

mapa

B pHacmmnapa(T) B pHacmmnapa(T)




2.2

M

W3menenne  arperaTHbIX  COCTOSIHUM — BELIECTBA:

2115 UCTIapeHUe ¥ KOHJICHCAIHS, KUTICHHE XKHUJIKOCTH
2116 N3menenne arperaTHbIxX COCTOSIHUU BEIIICCTBA;
o TUTaBJIEHUE M KPUCTAJUIN3AIINS
2.1.17 [IpeobpazoBanue sHEepruu B (ha30BBIX IEpexogax
TEPMOJUHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMITEpaTypa
2.2.2 BHyTpeHnHss sHeprus
Temonepenaya kak crnocod HM3MEHEHHs] BHYTpPEHHEU
2.2.3 Hepruun 0Oe3  coBepuieHuss pabotel.  KonHBekiwus,
TEIJIONPOBOAHOCTb, U3TYYCHUE
KonudecTBO TEMIOTHI.
Y enpHas TEIIO0EMKOCTH BeIleCTBa C:
Q = cmAT
224 0
CMAT
VnenwpHas Terora napoodpazoanus L: Q = Lm.
2.2.5 VnenapHas TemioTa miasiacHus A Q = Am.
VY aenpHas TemioTa cropanus Tormaa (: Q = gm
DOnemMeHTapHas paboTa B TEpMOJAMHAMHUKE:
A =pAV
2.2.6

pAV



Boruncnenune pabotsl mo rpaduky mpouecca Ha pV-

IrarpaMmme

IlepBbIil 3aKOH TEPMOJAVMHAMUKH:

Q12 = AUyz + Aqp = (U — Uy) + Ag,

12

AU

12

227 A

12

(U



(U

12
Anmabara:

Q12 =0= Ay, = (U; — Uy) = AUy,
12
0
—
12




AU

12

Bropoit  3akoH  TepmoamHamuku.  HeoOpaTumsbie

2.2.8

MIPOLECCHI

ITpuniune! gerictBus TernoBbix MamuH. KIT/:

_'_]:'A'aamt =*-H-'!I‘P_|*-XEHI| |Qxcm|
MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno:
T — T, T
2.2.10 Maxm =My, = ————— =12
Taars -
YpaBHeHHE TEIUIOBOTO OanaHca:
Q1 +0Q2+0Q3+...=0
Q

1

2.2.11




Q
3
+
0
3 SJIEKTPOAMMTHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpu3anus Tel U €€ MNPOSBICHMS. DJIEKTPUUYECKHUM
311 3apsan. JIBa Buaa 3apsiga. JIeMeHTapHBIA dJICKTPUUYECKHMA
3aps/. 3aKOH COXpaHEHUS SJIEKTPUUECKOro 3apsaa
B3aumoneiictBue 3apsnoB. Toueunsle 3apsaapl. 3aKOH
Kymnona:
B OJIHOPOJHOM BEIIECTBE C AUIJIEKTPUUECKOMN
MIPOHUIIAEMOCTHIO
€
3.1.2
e
T 1 e
poilablel 1 lalle
" 4mes, 1
313 OnekTpuueckoe mnojie. Ero neiicTBue Ha 3JIEKTpUUYECKHE
o 3apsibl
Hanpspk€HHOCTD 31EKTPUYECKOTO MO
3.1.4 N F

Qupo6usrit



TpOOHbII

[Tose Toueunoro 3apsiaa:

q
Er=kr—2




OIHOPOJHOC ITOJIC!

-

E = const.

const.

KapTunel TMHUN HaNpsHKEHHOCTH ATUX TOJICH

IToTeHIMaILHOCTH QJICKTPOCTATUYICCKOI'O I1OJIA.

Pa3HOoCTh MOTEHIIMATIOB U HANPSHKEHUE:
Az = q(Pp1 — P2) = —qAd = qU.

12

3.15

q(¢



qu.

IToTenuuanpHas OHEPIusd 3apdaa B 3JICKTPOCTATUYCCKOM

I10JIC.
W =q¢p
W
q¢
A=—AW
A
AW

HOTeHI_II/IaJI QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_ﬂ
T q



CBs13b HaHpﬂ)KéHHOCTI/I oJis1 1 pa3sHoOCTU IMOTCHLMAJIOB

JUTSE OTHOPOJIHOT'O 3JIeKTpocTaTHueckoro mojsi: U = Ed

3.1.6

[IpuHUMn cyneprno3uuuu 3JeKTPUUECKUX TOJIEH:

- - -

E:E1+E2+,¢):¢1+¢2+




1
+
2
+
IIpoBOIHUKY B IIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPU IIPOBOJHUKA
Et=0
E
3.1.7
1
0
, BHYTPU ¥ Ha ITIOBEPXHOCTHU IIPOBOJHHUKA (p = CONSt
318 Jwusnexrpukn B 9JICKTPOCTATHYCCKOM noJue.

I[I/IBJ'IGKTpI/I‘-IeCKa}I MPOHUIACMOCTDb BCHICCTBA &



Konpencarop. DneKTpo€MKOCTh KOHIEHCATOPA:
q

==
U

DIIEKTPOEMKOCTD IIJIOCKOTO KOHEHCATOpa:
£g9S

319 C= T = SCO

&&




3.1.10

eC

HapannenLHoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =---'Cnapa11J1_Cl+CZ+---




napami

IlocnegoBaTenbHOE COSAMHEHIE KOHACHCATOPOB:

1 1 1
U=U1+U2---;‘I1=CI2=---,C =C—1+C—2+...
moca




TIoct




OHeprus 3apsHKEHHOr0 KOHZIEHCaTopa:

_qUu _CcU* ¢*
3.1.11 wo=L ==L




qu

Cu

2C




3.2

3.2.1

3.2.2

3AKOHBI ITIOCTOSAHHOI'O TOKA
Cuiia Toka:
1=
At |y o
[TocTostHubIif TOK: | = const
Jnst mocrosiHHOTO TOKA ( = |t

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsioxenune U u DJIC E

3.2.3

3.24

3akon Oma i yyacTKa LeMu:

I=—
R

SHCKTpI/I‘IeCKOC COIIPOTHUBJICHUC. 3aBHCHMOCTD
COIIPOTUBJICHHUA OJAHOPOAHOI0 IMpPOBOJHHUKA OT Cro

JJIHNHBI 1 CCUCHM. Y,I[CJ'IBHOC COIIPOTUBJICHHUC BCUICCTBA.

l



Hctounuku Toka. 9J1C ucTouyHnKa TOKa:

ACTO]JOHHI/IXCI/IJI

E =
q

q
3.25
A
CTOPOHHUXCHUIT
BHyTpeHHEe CONPOTHBIICHHE UCTOYHUKA TOKA
3.2.6 3akon Oma JuIsi TIOJMHOW (3aMKHYTOMN) DJICKTPUUYCCKOM

nenu: E = IR + Ir, orkyna



Rr

[TapamiensHoe COeTMHEHUE TIPOBOTHUKOB:

I=11+12+..,Ul=U2=.,
1 1 1

Rnapann

3.2.7

mapat




[TocnenoBarenpHOE COENMHEHNE IPOBOIHUKOB:
U=uUl+Uz+.,11=12=.,




3.2.8

Rt

RHOCJI = R1 + R2+ -

T1oCn

Pa6oTa snekrpuueckoro Toka: A = UL,
3akoH J[xoyns — Jlenna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=7t



3.2.9

MOIIHOCTE QJICKTPHUYCCKOI'O TOKA:

Ad .
P=— =JU
Af |, 50
TeroBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:
.U
P=I’R=—=]U
R

MouHocTh UCTOYHHUKA TOKA:




3.3

3.2.10

33.1

METEH:I'[

At At

CBoOOAHBIE HOCHUTENM 3JIEKTPUUYECKUX 3apsiioB B
IIPOBOJHUKAX. MexXaHu3Mbl IPOBOAUMOCTH TBEPIBIX
METaJUIOB, PaCTBOPOB U PACILUIABOB JJIEKTPOJIUTOB, I'a30B.

ITonynpoBoHuKH. [10ynpOBOAHUKOBEIN JUOT
MAT'HUTHOE ITOJIE

MexaHnyeckoe B3aMMOJEHCTBHE MarHUTOB. MarHutHoe
nose. Bekrop wmarmuTtHOW ~HMHAyKuMH. [IpuHIMnD

Cynepno3nuuu MarauTHBIX MOJIEH:

- - -

B = Bl +Bz+



3.3.2

3.3.3

JIlvann wHOyKIUMU marHuTHoro nosis. KapTuHa nuHMi
WHIYKIMA  MAarHUTHOrO  MOJs  TOJIOCOBOTO M

HO)IKOB006p A3HOI'o IMOCTOSHHBIX MarHuToB

OneiT DpcTena. MarHuTHoOe 1oJie MPOBOJHHUKA C TOKOM.
KapTuHa JTuHMM MHAYKIMU MarHUTHOTO IOJIA JJIMHHOTO
npaMoro nMmnpoBOAHMKa W 3aMKHYTOI'O  KOJBLCBOI'O

IMPOBOAHUKA, KATYHIKHU C TOKOM

Cuna Amnepa, e€ HalpaBJIeHUE U BEJINYUHA!

F4 = IBlsina

IBIsino.
, TJIE 0 — YTOJI MEX/1y HalpaBICHUEM IMPOBOIHUKA U
BEKTOPOM

1

3.34

Cuna JlopeHa, e€ HalpaBJIeHUE U BEJINYUHA:

Fnop =l q | vBsina



Jlop

| gl vBsina

IJIe 0. — YTOJI MEXy BEKTOpaMHU

>

v

JIBrokeHue 3apsOKeHHOM  4acTullbl B
MATHUTHOM IT0JIE

OJTHOPOJTHOM

3.4

34.1

OJIEKTPOMATHUTHAA UHAYKIOUA

IToTok BeKTOpa MarHUTHOM MHIIYKIIUU:

® = B, S = BScosa




BScosa
B

7
4
G2

3.4.2 SIBnenue anexkTpoMaruuTHON MHAYKIMU. DJ1C nHIYyKINN

3aKOH 3JIEKTpOMarHuTHOM nHaykuu dapases:

AD
M -r
Af—)
Lt
/ \d u’f i
!
O/1C MHAYKIUU B IPSMOM TPOBOTHHUKE JUTUHOM |,
JBIDKYIIEMCS] CO CKOPOCTBIO
v
v
344
(vli)
(
v



)

B OJJHOPOJHOM MarHWTHOM TioJie B:
| E; 1= Blvcosa

Blvcosa

, TJIe 0. — YTOJl MeXIy BEKTOpoM B 1 HopMainbio

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLbI

-
-

lnv




; €CIIH

TO

| E; |= Blv




345

3.4.6

Blv

IIpaBuno Jlenna

WHIyKTUBHOCTB:
L= 0}
T
L
|
D
, i @ = LI

Camounnykuus. JIC caMOMHAYKITUH:

AT
Eg=—L—L =-II
Aty

3.4.7

3Hepr1/151 MAaramMTHOTIO ITOJIA KaTyIlIKU C TOKOM:

LI?
M=




3.5

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHU A 1 BOJIHbBI

3.5.1

2

KomnebarenpHbIit KOHTYD. CB00OOIHEIE
AJIEKTPOMATrHUTHBIC Koebanus B AACATLHOM

KoJieOaTeTbHOM KOHTYDE:
[4() = Gunysin{ 0t +)

Ifffﬁl =q, = @, cos( @t + @y ) =1 cos( et +@y)
®opmyna Tomcona:

T =2nVLC

LC

, OTKyJ1ia




21 1
wnw=—=—
T LC
w
T
27
LC
1

CBs13p aMIUIMTYABI 3apsifa KOHJEHcATOpa C aMILIUTY0M
CWJIBI TOKa TpU CBOOOJHBIX  DJIEKTPOMATHUTHBIX
KOJIeOaHUSIX B UJCATBHOM KOJIe0aTeTbHOM KOHTYpE:

Im

gm:—
L6}



3.6

3.5.2

3.5.3

354

3.55

3.5.6

3akoH COXpPAaHCHUA SHEPTUn B nacajibHOM

KOJIe0ATEIIbHOM KOHTYPE:

BLIHy)K)IeHHBIe QJICKTPOMArHUTHBIC KOJIeOaHHS.

Pesonanc
Ilepemennbii  tok. IlpousBoacTtBo, mepenaya u
noTpedIeHUE dIEKTPHUUECKON SJHEPTUU
cu® LI’ cu’__ LI’
+ = R = TR — const.
2 2 2 2

CpolicTBa  DBJEKTPOMArHUTHBIX  BOJH.  B3aumHas

OpucHTalusd BCKTOPOB B BHCKTPOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1lBlc

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

9JICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I)ITy

OIITHUKA



[TpsimonuHENHOE pacpOCTpPaHEHUE CBETA B OJJHOPOJHOM

3.6.1
cpene. TodeuHblit UCTOYHUK. JIyd cBeTa
3aKOHBI OTPAKEHUS CBETA.
a=p
a
3.6.2
alp
T77777 77777
3.6.3 [TocTpoenne n300pakeHuii B IIIOCKOM 3epKae
3aKOHBI IPEJIOMIIEHHSI CBETA.
IIpenominenne ceera:
nysina = n,sinf.
n
1
sino
3.6.4
n
2
sinp.

AOCOIOTHBIN [TOKa3aTeNb PEIOMIICHHUS:

C
Nasc = ;



abc

OTHOCUTENBHBIN MMOKAa3aTENb MPETOMICHUS:
np, 1

nOTH
1 V2

OTH




Xox J1ydeil B ipusMe.
Vi=Va, Ay =Mk,
CooTHOIIEHNE YacTOT M COOTHOIIEHUE JJIMH BOJIH IIPU

Nnepexoa€ MOHOXPOMATHUYCCKOr'0 CBETa 4YC€pPE3 TpaHULy

paszena AByX ONTHYECKUX CPE/I:

3.6.5




n,<n, ny

[TonHOE BHYTpEHHEE OTpaXKEHHUE.

HpCHeHLHLIﬁ YroJi IMOJIHOT'O BHYTPEHHETO OTPAKCHUSA:

. 1 n;
Sinay, = =—
nOTH ny

Sina

OTH




3.6.6

3.6.7

CoOuparonye U pacceuBarolie JUH3bI. TOHKAas JIMH3A.

®DOKyCHOE pacCTOSTHUE U ONTHYECKash Cujia TOHKOU

JIUH3BIL:
D= 1
F
D
F
1
®opmyiia TOHKOM JIMH3bI:
1 4 1 1
d f F




YBenuuenue, JaBaeMoe JIUH30M:

h |f1
'=w="a




| fl

d T+

AN

F\ h

f

e

B ciyuae paccenBaroniei JMH3bI:

1
D0 = F =—0,
D

3.6.8






3.6.9

3.6.

3.6.11

| fl

Xox my4a, NpOIIEIIETO JHUH3Y IOJ IPOU3BOJIBHBIM
yrioM K €€ riaaBHOM onrtudeckod ocu. I[loctpoenue
U300paKEeHUI TOYKU U OTpe3Ka MPsIMOM B COOMPAIOIINX

" paCCCUBAIOIHNX JIMH3aX U UX CUCTEMAX

doroanmapaT Kak ONTHYECKHH mpubop. [ma3 kak

OIITHYCCKasA CUCTCMaA

WNurepdepeniius cBera. KorepeHTHbIE  MCTOYHHUKH.
VYcnoBus HaOMOJEHUS MAaKCUMyMOB UM MHHMMYMOB B
UHTep()EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX

KOICpCHTHBIX UCTOYHUKOB:

A
MAaKCIIMYMBT — A=2m—, m=0,£1.£2.£3

£

I+

2, %

A
MITHIMYMBI — A=(2m+1)-, m=0,%1

&

Hudpaxuus ceera. udpaxuuonHas pemérka. YciioBue
HaOJIIO/IEHUST TJIaBHBIX MaKCUMYMOB IIPH HOPMAaJbHOM
NaIeHU MOHOXPOMAaTHYECKOI0 CBETa C JJIMHOM BOJHBI A

Ha peuéTky ¢ nepuojom d:

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

Lia



dsing

3.6.12 Hucniepcus cera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnore3za M. Ilnanka o kBanTax. @opmyna I[lnanka: E =
hv
®doToHbl. DHEprus GoToHa:
E=hv= E = pc
A
4.1.2



pc

hv

hc

Nmnynbe potona:




hv

413 ®oroaddexr. Ombitet  A.I.  CronmetoBa. 3aKOHBI
o dororddekra
VYpaBuenue DitHmreitHa s hotodrddekra:
EC])OTOHa = ABbixoAa + Euumax,
(dotona
4.1.4 _
ABbIXOMIa

+

KHHMAXxX




hv

rae,

hc
E¢0T0Ha =hv = 1
(dorona
hv
A
hc
hc
Agtixoma = thp = 1.
Kp
BbIXOJ1a

Kp




Kp

hc

KHHMax

mv

max

E KuHmax

2
MV~ max

2

= eU3ar[




4.1.5

eU

3amn

JlaBneHue cBeTa.
JaBnenue cBeTa Ha  MOJHOCTBIO  OTPaKAIOUIYIO
MOBEPXHOCTh W  HA  TOJHOCTHIO  IOTJIOIIAIOIIYIO

MMOBEPXHOCTH

4.2

OU3NKA ATOMA

421

4.2.2

[Imanerapnas Mmozmenb aroma

[octynater bopa. M3nydenue u norjouieHue (HOTOHOB

MpU TIEpPeXoJe aToMa C OJHOTO YPOBHS JHEPrUU Ha

JIpYroW:

hv =h—c=

TR n

E,—E

™

“mn

4.2.3

4.3

43.1

4.3.2

JIuneiiyaTeie CIEKTPBI.

CHCKTp ypOBHCﬁ OHEPIruv atoMa BOAOpoJa:

—13,63B
p _ 13638

"

, n=1,23 ..

1

OU3NKA ATOMHOT O SAJ1PA

Hyxnonnass monens siapa [eiizenOepra — HMBaneHko.
3apsin aapa. MaccoBoe uucino sigpa. M3oTomnsl
PamnoakTuBHOCTE.

Anbda-pacma;



SX—53Y+ JHe

bera-pacnan.

DJeKTpOHHBIN B-pacna;

A A 0 -

X7 Y + je+v,
[TozutponHslii B-pacman:

A A 0

s X—=0Y + Jé+ v,

IM'amma-u3nydyenue

3aKoH paJIMOaKTUBHOTO pacraja:

-t
N(t) = Ny % 2T

N(t)

4.3.3 2

[Iycts M — Macca paguoakTUBHOIO BellecTBa. Toraa




-t
m(t) =mgy* 2T

m(t)

434 SAnepHsble peakuun. [lenenne u cuHTE3 A1€Ep




