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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIIMX  OCHOBHbIE  00Opa30oBaTENIbHbBIC
IPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOT0 MpeaMera C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaronIuxcs.
[TporpamMMa mo ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca (u3uku yriayOJEHHOTO YPOBHS TMO3BOJIAET pPEaU30BaTh
3aJjau MPO(PEeCCHOHANBHON OPUEHTAIMH, HAMPABJICHO Ha CO3JaHUE YCIOBHMM st
MPOSIBJICHHSI CBOUX MHTEIICKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI Il TMPOAOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3KUKO-
TEXHUUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstoTcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHMs: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaAMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKONM OCHOBOWM i pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METalpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIMX
nporpamMmy 10 (U3UKE HA YPOBHE CpeaHero oO0mero oOpa3oBaHus Ha
yI1yONIEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOiaeéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00yUEHHUS;

cozieprkanme yueonoro npeamera «dusmka» mo rogam 00ydeHusI.

[IporpaMma mo ¢u3nke HMeeT NPUMEPHBIM XapakTep M MOXET OBITh
UCII0JIb30BaHA YUYUTEIAMU (DU3UKHU JIsl COCTABIICHUS CBOUX pa00OUMX MPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPENOCTABISIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJXOJOB K MpEenoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YpOBHE NpPU YCIOBUU
coxpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KauecTBe y4eOHOIO MPEJIMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yOIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsT HOBBIX MAaTepUajOB C 3aJaHHbIMM CBOWCTBaMHU. M3yuyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyvaromerocsi, B (pOpMHUpPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (u3uKH Ha ypOBHE CpPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MarTepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopui. BenymuMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHMH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue coJep:kaHusi MPorpaMMsbl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO HA
IPUHLIUINIAX CUCTEMHO-IEATEIbHOCTHOTO noaxonaa. s Gu3uku peamu3anust 3TUX
INPUHLIUIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnaéHHOTO
YPOBHSI — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO 3SKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3anudud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 knaccos, 100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa TTOHHUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mo (Qusuke cuUCTeMa YUYEHHYECKOrO AKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa NpPEICTaBlIEHA €IWHBIM IepedHeM. BuiOop
TEMaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIEcca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKCHHBIX TUITOTE3.

bonbiioe BHUMaHUE yOENSAETCA PEHICHUI0 PACYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM mJia pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjenia Kypca, TaKk M
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s KkadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3NUecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyromue BbiOopa
bu3nYecKoi MOJIENH sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECICUCHHIO yueOHOTO Tpolecca Kype (U3UKUA YTriyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIEeT0 00pa3oBaHUs JOJKEH U3YYaThCS B YCIOBHSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [JIsi BBIMIOJHEHHUS YKa3aHHBIX B MporpamMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCcTpaniMoHHOE  000pyZoBaHHE (OPMHPYETCI B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW ©  MPOIECCOB, JMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHECHHM.

JlaGopatopHoe 00OpyAOBaHHE [UJIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECHeuHMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyecKkue KOMILIEKTHI
1abopatopHOTO O00OpPYAOBAaHUSA JOJDKHBI OBITh TMOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUYEHUsI PUZUKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alomMXcsi K HaydHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

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

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yibTaTa W3yYEHHs] OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JJOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymei
npo(hecCUOHANBHOM  JIeATENBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI ACTPOPU3UKU;

(dbopMHpOBaHE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
bu3nueckux SBICHUI B MPUPOJE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIECHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoOJenM, aJeKBATHOM YCJIOBUSIM 3a/adyd, B TOM YHCIE 3aJa4y
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IPOLECCOB, UX BIHMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M IPOBEACHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTepHpeTanuu  UHbOpMaInH,
ONPEAENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pPe3yJIbTaTa;

CO3JJaHHE YCJIOBUHM ISl Pa3BUTHUS YMEHUN NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON ASSTEIHHOCTH, CBI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEro OOIIEero
oOpa3oBaHusl BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeyeHb JabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaroIIUXCSl.



COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslit MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemiHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (a0OCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUCUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

W3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENH IOCTOSSHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/la4yil MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKIUH Ha OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHON TOUYKM OT BPEMEHU U MX
rpaduKHu.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.



KpuBoimHeHOE  nBMKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m dactora obOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaibHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBWKEHUE CHapsA0B, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeayuH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCUETA, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBH>KCHUSL.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUM C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.

M3y4yeHne HepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MPpU MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanure 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHHs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI 1TabOpaTOpUN ).

N3yyenue nABWKEHHS Tena, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUoO/ia OOpalleHHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MuHeprmaneHbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmMUpOTHl. J[BH>KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuina TpEeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CAI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPH JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bI O HE3aBHUCUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacChl.



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

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro Koddduimenra
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, peIIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl coOXpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHuumaneHass >HEprus.
[ToreHuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpU U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHOM JKHAKOCTH KAK CJEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne 3HepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTU MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY IIYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYIsipHO-KuHeTndeckoi teopun (MKT), wux
ompiTHOE oOocHOBaHme. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTtep
JBW)KEHUS M B3aMMOJCHCTBUS YaCTHUIL] BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH U TBEPIABIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



Mojeneil. Macca u  pasMmepbl Mojekyd (atomoB). KonuyecTBO BeriecTBa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uamepenus. I[llkama
temmneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATHHOTO Ta3a).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddysus sxuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTayuInuecKuX peméeToK.

HabGnronenue u vcciieqoBaHuEe U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMMYECKON CUCTEMBI. BHelHNe 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHHE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpoHU3BOJIbHAS — peNlaKcalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWM:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TEeMIIepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUU OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YCHHE.

KomnuectBo Ttemnotel. TennoéMkocTh Tena. YaelbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTtBa TemoThl mpu Temonepenaye. I[lonsrue o0
aanabaTHOM TIpoIiecce.

IlepBbiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis odHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHU i1 PABHOBECHBIX IPOLECCOB: YEpe3
33JlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHuMIe! qeicTBus TertoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Hemoncmpauyuu.

W3meHeHune TemnepaTypsl IpH aquadaTHyecKOM pacIlIupEHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. McnmapeHue u KureHue. YjeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HaceblllleHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctam3anus. YJIelIbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmmpeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
paciupenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpEeHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEeprun B Pa3oBbIX MEPEX0IaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie spienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM TABJICHUM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUSL.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JDiaekTrpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHMAJIEKTPUKA U  MHOJYIPOBOJAHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

DnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkénHocts  anektpuueckoro  moisd.  IIpoOGueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSHKEHHOCTH TOJIS U PA3HOCTU
NOTEHIIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0bémy Imapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCkOHEUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBHUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIOB.

JuanexTpuku B 3JIEKTPOCTATUYECKOM oJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPHUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apsyKEHHBIX TEJ.

HabGronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsIKEHUs) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyeckKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. MCTOYHUKH
toka. Hanpsikenue U u D1C é&.

3akoH OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX ekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure CUiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coenHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs OUCCOLMALIMS.
Onektponus. 3akonsl apajnes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETBbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpPOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra30pa3psiaHbIe
JaMIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponnsa Papases.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCTIOIb30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEJTUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3MYecKuX BEIUYMH, NPOBEpPKA NPENJIOKEHHbIX THUnore3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIETCSA C YYETOM COAEPKATEIBHBIX MEKIIPEIAMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaprH U TEXHOIOTHH.

Mesicnpeomemmnule nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBAHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, UPPOBas TabopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUSA,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS AUCCOIIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIh30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBHUTaTENb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBOM XOJOIMUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBH>KEHUE 3apsHKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, Mapa- U AMaMarHEeTUKH.



TexHuueckue YCTpOI;'ICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IIPHUMCHCHUC

ITOCTOSTHHBIX MAarHUuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — IOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuia Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKUUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOMU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
I€Yb, COJICHOU], 3alIUTa OT JICKTPU3ALMH TEJl IPU ABWKEHUH B MArHUTHOM T10JIE
3emuu.

Hemoncmpauyuu.

HaOnroienue siBeHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumMoct IOJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHHUE (3aKOH COXPAaHEHUs MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBs3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHUl rpy3a Ha HUTH OT
aMILUTATY/IBI.

HccnenoBanne 3aTyxarmux KoiaeOaHuii 1 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCMBHOM TPYXKHHE C IEIbIO
dbopmupoBaHus NpeACTaBICHUN 00 UaeaIbHON MOJIENIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOAHUSIX TPpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSHOIO M MPYKUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHUS TeJa B XO€ KOJeOaHNl Ha yIIPYyTOM IMO/BECE.

N3yueHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMINX KOJIeOaHUH.

HccnenoBanre BbIHYXICHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsie Konedanusi.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYJOM CHJIbI TOKA B KOJI€0AaTETbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxkeHUi.

WneansHbiii  Tpancopmatop. IlpomsBoiactBo, mnepegaya U MoOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KynbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJICKTPUYECKHIM
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, JTUHUU AJIEKTpOINepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['ereparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnocCiIenoOBaTEIbBHOM COENMHEHWH PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASHCTBUS TpaHCchopmaTopa.



Monens TUHUY 3JIEKTPOTIEpeIayuu.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3yuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXCHHE, MPEIOMJICHUE, WHTEPHEpPEHIUSI H
U pakiys.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYIKAIOIIEH CPEIbl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3ITyUEHHUS IJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[TpuHIMIIBI paIUOCBA3U U TENEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIBTPa3BYKOBAs JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6mroneHue oTpakeHUs M TIPEJTOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue naTepdepeHnnn n qudpakiui MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yibTpa3ByKa U €ro MpuMeHEHHUE.

HabGnroneHue cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanwe  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
peoMIICHUE, MOJSIpU3aLus, AMPPaKIHs, UHTEpPEepeHIus.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o00paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepudeckol JIMH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOIO
MOKA3aTes MPETOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpPsMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMONEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYecKHUx
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tongapuszanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xo/1a CBETOBBIX IIYYKOB 4YEpe3 ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepeninm cBera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenue nudpakiinoHHON peréTKy.

Habmronenne nudppakiimOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3e€pKajia U JIMH3BI.

[Tonyuenue n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

HaGmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepeHnune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH.

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIHUAIBHONW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYEeCKUH IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tella).
3akoH cMmemienuss Buna. I'mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrHUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIGHME CBeTa Ha  a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlryto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jlnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa 4actuubl. KopmycKymnsipHo-
BOJIHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOILECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

HccnenoBanne ¢hoTope3nucropa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs aToMma. [lnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunpl ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKkym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass moaens sanpa [eiizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3aKkOH pPaANMOAKTUBHOTO pacnaga. PaguMoakTUBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME pAaIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sigpe. SAnepubie cuibl. JledexT maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonsl perucTpalli U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-TritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAs: TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHUINMOC
JIBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTaNbl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHUE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, MJaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil NPAKTHUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3NYECKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01maronee NOBTOPEeHHUeE.



OO0o0uIeHNe 1 cucTeMaTh3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (hU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOW U IMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeamMeTHble CBS3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumnoresa, (PU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOBast 1adopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M MX MPOEKIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Bbuonozus: >nektpuyeckue SBICHUS B JKUBOW MNpUpOAE, KosieOaTeabHbIe
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TPH MPOU3BOJICTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
npUpoJe.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE TMOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUM 3JIEKTpONepeay, 31€KTPOJBUraTelb, pajap, paIuonpHuEMHHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKAa B TEXHHKE,



IPOCKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
PUEMHMKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO O0O0IeCcTBa, PaCIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIJAHCKOM  TO3ULIMH  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHMH B 00pa3oBaTesbHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICMCTBOBATH C  COLUHAIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMHU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OILICHMBATh CUTYAIlMIO W NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUHUBOTO Oy IyIIETO.

3CTETHUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUE K MHPY, BKJIKOYAsA OCTETHKY HAay4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBCHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECCKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYyYHOW JEITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POopMyNnHMpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IMJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBbHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHUIO PAa3INYHBIX METOOB MTO3HAHUS;

BJIQ/ICTh BUAAMH JCSITCILHOCTH TIO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIacTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyalU3WpOBaTh 3a/aaudy,
BBIIBUTAaTh THUIOTE3y €€ pEIIeHUs, HaxoAuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJIaCTh
KHU3HEICITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOrO COJAEPIKAHMS
M3 UCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH MOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PEHICHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJAEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY TPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIICHHE Ha YypokKax (U3UKK M BO BHEYPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOHMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISAITh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATENIBHYIO  JESTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTU
(GU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCITOJIB30BaTh TPHUEMBI pediekcuu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUA IO HX
CHHIKCHUIO;

MIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI TI0
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y 00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aalTUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPU OCYIICCTBICHHHM OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIBTATHI



K koniy oOyuenuss B I0 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITXCSI YMCHHUIA:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOW M OATHYECKOM cdepax JesaTeTbHOCTH
4eJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH MojeNed (QU3MYEeCKUX Tell H
IPOLIECCOB (SIBJICHMI): WHEpLIHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUAKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIA 3apsj,
OTHOPOJHOE JJIEKTPUUECKOE T10JIE;

pas3inyath YyCJIOBUS (TpaHULbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MTOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl W  SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpa3oBaHus ['amuies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HproOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa M MEXaHUYECKOU
DHEPrUH, CBSI3b pabOTHl CUJIbI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI PAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCIHOJIB30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMITyJIbCa U
MEXaHUYECKON SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble modokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW SHEpPruer TEIJIOBOTO IBHWKEHHUS M KOHLEHTPALUEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
JHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knamneipona, TMepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU I3TOM HCIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKYU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAJKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA U JUId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCIOJb3Ys BEIUYUHBI:
NIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CWJIbI, JaBJEHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy TMPYKUHBI, KOJHMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACAJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMIoBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJIS1 TOYEYHOIO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHIHAT >3JEKTPOCTATHYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIKYLIAs CWja, CWIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napauieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE [IB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIHMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bI: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
HCCIIENOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENIbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENIM, OTBeHaroued TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOIUXCS JAHHBIX,
aHANM3UPOBAaTh pPE3yJbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTth KadeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHUMHU MpOLEccaMu, C
HO3ULHI 3KOJOTNYECKON O€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKECHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBA;



NPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ MHpOpManuen (Gpu3nIecKoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS YYEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMALIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIEI0BATELCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PALIMOHAIBHO PaclpeAesiTh ACITEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENBHOCTU IO
CIEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pPe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON W MPOTHOCTUYECKON (GYHKIMN (Pu3ndeckoit Teopuu —
AIIEKTPOIMHAMUKH, CHEIHATBHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
bu3uku, poib (puznyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
¢bu3nyecKkoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUIN O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJele (U3UYECKuX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE JIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHMTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHus, MAaTeMaTHIECKII MasTHUK,
UJCTbHBIA TPY>KUHHBIA MASTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KOJIe0aTeNbHBIN KOHTYp, TOHKasl TMH3a, MOJIeJIeil aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJICJIM CBETA;

pa3nuyath YCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTOIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM LENU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTYyJaThl  CHEIUAJIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
doToapdexra, mnepBbId W BTOpPOM mocTynarsl bopa, nOpUHLMN
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, TOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SA1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJIH, Judpakuus, JIUCHEPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENENATh HAMpaBJICHUE HWHAYKIIMA MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300paKeHUE, CO3JaBAEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalM3a M OOBACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIAJAKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX T, SBOJIONNHA 3BE3 U Beenennoii;
MPOBOJUTh HWCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH



duznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3yibTaThl U JeJaTh BBIBOJ O CTaTyce MpPeJI0KeHHON
TUIIOTE3bI;

OTKCHIBaTh METO/BI IOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUH;
co0Jiro1aTh IpaBujia OE30MaCHOTO TPyJa MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEJOBATENIbCKOM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCcKO MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MoOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NUECKUX TEOpUi
IpU  WCIONB30BAHMUM MAaTEMATUYECKUX METOJOB pEUICHHS 3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/aud, TpeOyloUlue MNPUMEHEHMs] 3HAHUA U3
pa3HBIX pa3aeNnoB Kypca (PU3UKH, a TAKKE WHTETPAIMH 3HAHUN U3 PYTHX
PEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI C OMOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JICSITEIbBHOCTH YEJIOBEKa, CBA3AHHON C (PU3MYECKUMH IpOLIecCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIsl JAJIbHEHIIErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJEPKAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyr0  HMHQOpMAlMI0 U  OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

MPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBLHO PACHPENEIATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaeMO poOIeMbl;

IPOSIBIISATE MOTUBALUIO K Oyayiiel npodhecCUuOHAIbHON AESITeIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIICCKAC KONICOAIS 0 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859f1
2.4 Onrruka 25 1 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajn3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso0o.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edso0o.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
! ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 CniocoObl u3mMepeHus HU3nIecKux | bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOcoIoTHAsI 1 OTHOCUTETbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
Mexanunueckoe aBuxeHue. Cucrema
6 orcuera. OTHOCUTEIIBEHOCTD | bu6nunorexa LIOK
MEXaHU4eCKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKH
Pannyc-BekTop MaTeprallbHON TOUKH,
7 €ro IPOEKLNU Ha OCU KOOPAMHAT. 1 bubmuorexa [IOK
Tpaektopus. [lepememenne. CKOpoCTb. https://m.edsoo.ru/30a108a5
Nx npoekiuu Ha OCU KOOpAUHAT
8 MopnenupoBanue B ¢pusuke. Ponb u 1 bubnmnorexa [JOK




MecTO (GU3HKHU B (DOPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B IIPAaKTUYECKOI IEATETLHOCTH JIIOACH

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/eabbded1

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CroxxeHue nepeMereHnii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOpIUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX IpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpusonnueliHoe nBuxkeHue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorera LHOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTtponbHas pabora o Teme bubnworexa LHOK

https://m.edsoo.ru/1242£32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepunanpHble CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cyneprio3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cua ynpyroctH. akok I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOM TOUKH,
1 CHCTEMBbI MaTEpPUAIbHBIX TOUEK. LIeHTp bubnnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMIIYJIbCa B [IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KHHETHUECKON YHEPTUH bubmorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmansuasg sueprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUAIBHBIX CHII C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPTUn
Yupyrue u e € CTOJIKHOBEHUS.
40 vy E]ZI:CHH@ BeyH If }J,IFJII/I IUTSL NeaIbHON bubnuorexa [IOK
P PHY https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U
43 TBEPALIX TeJ. XapaKkTep IBWKCHUSA U bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps://m.cdsoo.ru/1deb2367
43 VYpaBuenue MenaeneeBa-Knanelipona. bubmuoreka [JOK
Pentenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMriepaTypa. 3aKoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
bubnunoreka LIOK
32 Octosroe ypasnenne MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHKECHUS
€€ yacTull
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIIHUX ycioBuil 1t TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTILHAA Pt st TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OHOQTOMHOTO HJICAJIBHOTO Ta3a. bubnuorexa [{OK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [IOK
yip P https://m.edsoo.ru/3d734561
COBepIUIEHHS pabOThI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEN dHEepruu bubamorexa LOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
marmuH. KITJ https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIb30BAHNS TEIJIOBLIX JIBUTrATEIIEH. bu6nmorexa LIOK
TertoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MAaInuHb!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalIUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIleHue. Y nejabHas buGnuorexa [IOK
p ' https://m.edso00.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubamorera LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
ehopMany TBEPIOTO TENA.
Aedop P bubmuorexa [JOK
83 Pactsxenne u cxatue. Casur. Moayib
. https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHMI qacTull BEICCTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexogax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

cHcHie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperaTHble COCTOSTHUS BEIIECTBA bubmorexa [IOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIE NEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN AIEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsia

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTD

97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH bubmmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuaneHas 3Heprus 3apsia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P I a https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. [lone paBHOMEpHO brbmmorexa [TOK

y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJsie. Y CJI0BUE paBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' .
06 Komnencatopa. JNCKTPOSMKOCTS https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsSKEHHOT0 KOHJIEHCATOpa bubmorexa [IOK
p p A p https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Perenue 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0o.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa HOK
v https://m.eds0o.ru/233311b5
AIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https:/m.edso0.ru/0839a1 15
17 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amnau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka HOK
nenei. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁtltfsj?;f:;;gg/lgsslmw
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemere sanax https://m.edsoclfru/676lbef
MOIIHOCTD JEKTPUYECKOTO TOKA.
125 TenmoBas MOIIHOCTB, BeIACIIEMAs Ha bubmmorera OK
https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
126 Pemenme saxa- https://m.edsofru/eb72f024
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuorexa [IOK
WCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
AIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40tb
bubnmnoreka [JOK
129 Pemenmne 3azas https://m.edsogru/3580b679
bubnmnoreka [JOK
130 MomHoCT: MCTOUHMKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546f5632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
A pEH https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3ana
HieHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allis 3HAHUI
137 1o TeMe "[10CTOSHHBIN ITeKTPUUISCKUI bubmorexa [IOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KoHTpoinbHas pabora 1o Teme bubanorexa [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTD
139 aSJ'II/I‘ll:)HBIX BE efTB DNEKTPUUYSCKUMN bubmorera [OK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIiaBax dJIEKTPOJUTOB. 3aKOHBI bubmmorera [OK
P P ‘ https://m.eds00.ru/4b423491
®dapanes s HIEKTPOIU3a
but6moreka [JOK
141 DNEeKTpUYeCKU TOK B razax. [1ma3zma
P https://m.edso0.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edsoo.ru/83622200
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146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaAKOMCTBO C ITU(POBOM
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKJIOHHOW IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3N4eCKul IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHUYECKOIO MasTHHKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IIPH IBHKEHUH OpYCKa M0 HAKIIOHHON
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl"”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pasIe, OT uX
nepopmanun” unu "M3ydenne
JBUKEHHS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOTO KO PHUIMEHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" HIn
"U3y4yeHue IBM>KEHUS Ipy3a Ha Baly C
TpeHuem"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04f4f7
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumojeiicTeun" wiun "M3mepenue
KMHETUYECKON YHEPIUM Tena 1o
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE
1upoBoi 1abopaTopun)" uin
"N3ydyeHue n30XopHOro nporecca’ uium
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctu"
nn "UccnegoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" uwin "Usyuenue
CBOMCTB HACBIIIEHHBIX NTAPOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernieHuun". 3mepenue

K03 pHIeHTa MTOBEPXHOCTHOTO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOAA" UITN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojiepxkanieii KoHjaeHcaTop" uiu
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUHN
KOHJIEHCAaTOpoB"

bubnuorexa [{OK
https://m.edsoo.ru/6bla23b5

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377
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®u3NYecKuil TPAKTUKYM I10 TEME
"UccmenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OTHOBAJIEHTHOIO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE
163 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpIO0ro Tena
PesepBHbIil ypok. O000IIEHNE U
164 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmnorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbL"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepBurblii ypok. O0001I€HIE U
P 7P . bubnuorexa [IOK
168 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CHCTEMaTmZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBubiil ypok. O0001mEHE U
170 CHCTEMaTmZp v 3HaHui 110 Teme "Toku 1 bubnnorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3UYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSSHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHUIBI B OHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cuel Jlopennia 1 nommorexa [

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
CHICHHE 3aAat hitps://m.eds00.ru/93617bd9
MaruuTtHoe mose B BEIISCTBE.
11 DdeppomarueTuky, napa- u bubnmnorexa HOK
pp - 11ap https://m.edsoo.ru/30ff9608
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHnenne bubmorexa HOK
pP P hitps://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
mosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 UH nn. IToTok BekTOopa MarHuTHOMI bubnnorexa [IOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 INC unnycmm https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®Papanes https://m.edsoo.ru/ab6dec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMHY B ABUKYITUXCS bubnnorexa [JOK
NPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
20 P
CHICHHE 3311 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 ITpaBuno Jlenma
paBi i https://m.edsoo.ru/bbc22726
22 WnayktuBHocTh. KaTymika bu6muoreka [JOK




HHIAYKTHBHOCTHU B LECIIH ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SBnenne camounaykuuu. 3/C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petteitte safa https://m.edso0.ru/8869d2b
2% O06o001IeHe U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoIuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
oIHrcaHue KoJebaTenbHbIX ABHKEHUI https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onrcanue. Beion
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHYECKHUX Kose0aHUil U3 UX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OTIFICAHHUS
. bubmuoreka [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOAHHIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHul NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIE0A

BroROICham https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pentenue 3anau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHHUeCKHUe
36 K(?JIGGaHI/IS(Ib BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
konebanus"

18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEIFHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolme 31eKTPOMarHuTHLIE

41 I(OJ'I}:gaHI/ISI Brin >1<p CHHBIE bubnmorexa OK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akon OMa AJis1 2JIEKTPUYECKON LN

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIEE bubnmorexa HOK
e A yrom https://m.edsoo.ru/lcac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH 1IENTN Bubmaorexa ITOK
P H hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH Aat https://m.edsoo.ru/al6836a4
W neanpuulif TpanchopMaTop.
48 IIpousso CTBI; He(be paqa I/Ip Bubmiorexa OK
P A > HEPeAL - https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUU
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA HCHOJ‘IBSO]faHI/IS{p Bubmiorexa IIOK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
HHCHH at https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn Aat https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HaAHUH 110 TeMe "DIIEKTPOMAarduTHELIE bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
Koae0aHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u yaprpa3syk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0o.ru/7380038f
bu6nmoreka [IOK
57 Peme
HICHHe safat https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubanorexa [JOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJeBUIeHNA. Pagnonokamusi. bu6nmorexa LIOK
DONEeKTpOMarHUTHOE 3arps3HeHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIIE Cpebl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSMOIUHENHOTO bubmuoreka [IOK
pacIpoCcTpaHeHUs CBETa https://m.edso0o.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHTEJIbHBIN NTOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xon nmydeit B npuszMe. Jucnepcus
i pu A P bubnunoreka LIOK
68 cBeta. ClIoKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBset
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OITUYCCKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUe
71 U300paKEHU, MOJIYYAEMBIX C bubmotexa HOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak ontnueckas cucreMa bubmmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 OPUMEHUMOCTH FC(I;)MCT H4YeCcKou bubmmorexa HOK
p p https://m.edsoo.ru/cd174al0
ONTHKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HUCIEPCUs CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 WNutepdepentus ceera nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHntHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edsoc%.lru/3061de2b
bubnuorexa [JOK
7 Hpumerienne uirepepenuin https://m.edsogru/6686db08
bubnuoreka [{OK
80 Jludpaicuis ceera https://m.edsogru/l2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo0.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/dS 8c4lla
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonsapusanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/056c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 Konrponbnas pabora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcrnoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMeJIeHre BPEMEHH U COKpaIEHUE
JUIMHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AICOH CMCTIEHI BHHa https:/m.edsoo.ru/1c5£f752
95 TI'unote3a M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHs! hoTorpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
Jlebenena https://m.edso00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpoing u pasmepsl obacTu bubnmorexa HOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIN3ALUH JIBUXKYIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubnmorexa LHOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpHUCTaJljax https://m.edsoo.ru/30dbal 8¢
Crenuduka usMepeHUd B MUKPOMUDE.
104 COO?HS)I_HGHI/IH He];)n € eHéHH(};)CTepr buGnuorexa [IOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE IPadUICCKHX 32724 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckyisspHO- bubmmorera OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroMma. [ImanerapHast Moens aTomMa bubmorexa HOK
' P a hitps://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl1a
11 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Toms!.

PanmoakTuBHOCTH

3aKoH pPaaArOaKTUBHOI'O paciiaaa.

CBolicTBa HOHU3ZUPYIOIIETO
u3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobseMs! ynpaBiisieMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOMN YHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MerTobl perucTpanuu u

WICCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
@DyH/IaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozenb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTanaapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnquncTBo usnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel PasBUTHUA aCTPOHOMUU.

but6mmorekxa [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIECKOIEI bubmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHass acCTpOHOMHMS
Bupg 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneunas cuctema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnuorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTEpUCTUKHU. /[[narpamma bubmmorera [OK
XAPAKTEPHETHIE. AHarp . https://m.eds00.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmorera OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramakTuk. YEpHbIE OLIPHI B bubmmorexa TOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJjakTUK
127 Bcenennas. Pacuupenne BeenenHol. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PenmmnkToBoe N3JIYyUYCHHUEC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTPOHOMUU 1

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" uiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM"

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenue cuibsl Ammiepa" wimn
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" MU
"OrnpeseneHrne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHre HHIYKIIMY BUXPEBOTO
MarHuTHOTO noss"

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHMUTHOTrO reHeparopa’

Du3n4ecKuil IPAKTUKYM 110 TEME 1

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcaec91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neproja CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro Toka
yepes MocaeI0BaTesIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyUIKy U pe3ucrop"”
nn "UccnenoBanue paboThl
HCTOYHUKOB CBETA B LICIHU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JMH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenune pOKyCHOTO pacCTOSTHUS
paccenBarOUX JIUH3"

Du3n4eCKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUIl B MArHUTHOM T10J1e)"

Ou3nyecKuil MPakTUKYM 0 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA Y€pEe3 CBETOAMO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pexEeHHOr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
win "M3yuenue nornomieHus 6eta-
qacTHUI] aJITIOMUHUEM"

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

. . bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUYECKO# chepax
JIeITCIIHHOCTH YeI0OBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3UKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnyeckoit Teopuu B
dbopMUpOBaHUU TIPENICTABICHUI O
148 (du3nyecKoil KapTUHE MHUpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTH3aIHs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTr3aIus
N " bubnunorexa LIOK
152 3HaHUU 1o Teme "CTaThuKa TBEp0TO

Tena"

https://m.edsoo.ru/3ccad482e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALMS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui o Teme "TepMoauHaMUKa. Bubmiorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIMHBI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3AINS
157 3HaHUN 110 TeMe "DIIEKTPUUECKOoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O0001IeHNE U CUCTEMATH3AIINS B LOK
N HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS but6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHNE 1
161 CHUCTEMAaTH3alUs 3HAaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS] WHTYKIIHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK
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CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

https://m.edsoo.ru/d6310bfd

bubnunoreka LIOK
https://m.edsoo.ru/5e¢2bb83d

164

PesepBHeiit ypok. O600ICHHE U
cucreMaru3sanus 3HAHUH 110 TEME

"MexaHH4eCcKHe U QJICKTPOMArHUTHLIC

BOJIHEI"

bubnunoreka LIOK
https://m.edsoo.ru/96a7a2dd

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"OnTuka"

bubnunoreka LIOK
https://m.edsoo.ru/52ad1603

166

167

168

PesepBHeIit ypok. O000IICHHE 1

CUCTCMaTHu3aluuAa 3H3.HI/II71 I10 TCMC
"OcHoBer CTO"

PesepBHslit ypok. O6001IeHNE U
cUCTEeMaTH3allHs 3HAHUH 10 TeMe

"KopmyckynsipHO-BOIHOBOM ayayin3m"

PesepBHeiit ypok. O6001IeHNE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"duznka aroma"

bubnuoreka [{OK
https://m.edsoo.ru/5beclc65

bu6nmorexa LIOK
https://m.edsoo.ru/f7¢59d38

bubmmoreka IIOK
https://m.edsoo.ru/1f511654

169

Peseprubiil ypok. O600111eHIE U
CHCTEeMAaTU3alys 3HaHUH 110 TeME
"®u3nKa aTOMHOTO sApa U
3JIEeMEHTapHbIX YyacTull"

but6mmoreka [IOK
https://m.edsoo.ru/905c¢5ce0

170

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3aIHs 3HAaHUH 110 TEMe
"OnemeHThl acTpOPU3UKH"

but6mmoreka [IOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTH TpPaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIEeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, aDCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra3oB, JKUIKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUECKHUM 3apsijl — IPH pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢usndeckue sBiIeHUs (TIPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBM)KEHHE, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHMM (OXJIQXKJIEHHH), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPHU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b
MeXly apaMeTpaMM COCTOSIHUS ra3a B M30Ipolieccax; 3JIEKTpU3alus Tell,
B3aMMO/ICVCTBUE 3apsAI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYHMHBI:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTEHUWaJIbHAs JHEPIUs,
MexaHuyeckas paboTa, MeXaHHWYecKas MOUIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYWH, HUX
0003HaYeHHs] W €IUHUIBI, HaXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3uUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIEC SIBIICHUSA,
UCIIONB3YS (hM3MUECKHUEe BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHeprusi, pabora rasa, KOX(QQHUIMEHT IOJE3HOrO JECHCTBUS
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3HUECKUE BETUUYHUHBI:




10.7

ANEKTPUUECKUN  3apsill, SJICKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYECKU CMBICIT HCTIONIb3YyEMbIX BEJIUYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NIECKUE
3aKOHbl M TMPUHIMUIBL: 3aK0H BceMupHoro tsrotenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHUs MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIYJbCa, TMPUHIMI CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIE€ 3aKOHbI, CBA3b CPEAHEH KUHETUYECKOU
OHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypowu,
MEpBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIIbI, 007IaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCJIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (DM3MUYECKUX SIBICHUNH U
mponecCcoB € UCIOJb30BAHUEM MIPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/JI; IIpru 5TOM
dbopmynupoBath pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJIMPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsMbIE M KOCBEHHbIE M3MEpEHHs! (PU3MUECKUX BEIUYMH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYHMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3ylbTaThl  TOJYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEIWMYMH B BHJE TAaOMUI[ U TpapuKOB, Ne€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeTIOBAHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCIICTOBAHHHI B
pamMkKax  y4eOHOTO  OKCIEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pematp pacué€rHble 3aauyu C SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4 BBIOUPATh (U3NYECKYIO MOJIENb, BBIACIATh (PU3NUCCKUE BEITMUUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO 1IETIOYKY pACCYXJACHHI C ONOpod Ha HM3y4YECHHbIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpPIPETAllUM U TPEACTABICHUS Y4YeOHOM U HAy4yHO-NONYJSpPHOU
uHpOpMaLMK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(GOPMAIIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3HMKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss OE301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMHu H
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBITIOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACIATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHWBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpooIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHUIBI MPUMEHEHUS H3YYEHHBIX (PU3NUYECKUX MOJeIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsf, sAepHas MOJENb aroMa, HYKJIOHHas
MO/JIeIb aTOMHOTO sI/Ipa MPpH pelIeHNH (PU3NIECKHUX 3a1a4

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, SJCKTPOMAarHUTHAS WHIYKIUS, EHCTBHAE
MarHUTHOIO IIOJsl Ha MPOBOJAHMK C TOKOM W JBIXKYLIUICS 3apsn,
3JIEKTPOMarHUTHbIE KoJIe0aHUs u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTpaXXeHWe, IpesloMIeHue, HHTepdepeHuus,
IuQpakuus U MOJIIpU3alus CBETa, AUCIEPCUsl CBETa, (POTOIICKTPUUESCKUN
apdekr (PporodaddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaAMOAKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3JIMYHBIX CpeA) u
AIIEKTPOMArHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YyS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3aps]], CHIIa TOKA, SJEKTPHUECKOE HANPSKEHNUE,
AJIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cwia JlopeHia,
UHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJCKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W cuja
TOKAa B TIPOIlECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOSHHE U ONTHUYECKas Ccuja JIMH3BI; TMPU  ONHUCAHUU
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMbBIX BCIWYHUH, HUX
0003HAUeHHsI W EIUHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
(bu3HYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEPTUsl CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI;
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEITUYHMHY C
OPYTMMH BETUYMHAMU, BEIYUCISITH 3HAU€HHE (PU3NUECKOM BETUIMHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOLIECCHI U ABICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W NPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BaTENbHOIO U
NapajyIeIbHOTO COEAVHEHUs IPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLHNHU, 3aKOH INPSMOJIMHEHHOTO pacipOCTPaHEHHS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHUE
OiHmreitHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnoOaKTHBHOIO
pacnaza; Mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXeHHWE M ycjoBHs  (TpaHMIbI,  0OIacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIIMM  MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C MCIOIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBISITh NpsIMblE M KOCBEHHbIE M3MEpPEHHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKHUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )41
1ab0paToOpHOTO 000PYIOBAHUS

Pemate pacuérHple 3aaud C SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCJIOBUS
3aJa4M BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3HMUECKUE BETUYHHBI
U (QopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelICHHS, MPOBOAWTH PAcu€Thl U
OIICHUBATH PEATLHOCTH IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUMUBYHO LCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(GOPMAIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIpPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISpPHOU
uH(pOpMallUK, TOJTYYCHHOH W3 pa3IUYHbIX HWCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH TTOJIyHaeMyr0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB;, pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU

11.17

[IpuBonTH MpUMeEpHI BKJIa/1a POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecriedyeHust 0e30macHOCTH TMpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3IUYHBIX COIMAIBHBIX pOJIEH,
MJIaHUPOBATh PadOTy TPYMIIBI, PAMOHATHHO PACHIPENCTATh 00I3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBAaTHO
OLCHMBATh BKJIaJ KaXJA0ro W3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUHM B IIpolleCC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TeOopuu. ['paHMLIBI TPUMEHUMOCTH
¢busznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI  MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.1.1

##H#ParHH#KITHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCU CHCTEMBI KOOPIMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IEepeMeIIeHUsS
MaTepUaJlbHOU TOYKU OT BPEMEHU

2.1.5

CBoboaHoe majienne. Y CKopeHrne CBOOOTHOTO
HageHus

Kpusonnneiinoe JIBUYKEHUE. PaBHOMEpHOE
JBUKCHHE MaTEPUAIIBHOM TOYKU II0 OKPYKHOCTH.
VYrioBas CKOpOCTb, JUHENHAsA CKOPOCTh. Ilepuon u
yactoTa. LleHTpocTpeMHUTEIPHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIE IIepeJadu

2.1.7

[Ipaktuueckue paboTel. M3mepeHne MrHOBEHHOU
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3yueHue ABHIKEHHS
IIapuKa B BS3KOW JKHIKOCTU. V3ydeHne ABHIKCHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMTHAMUKA

2.2.1

222

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIIO3UINU CUJT

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia COpOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

227

2.2.8

229

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumel. YcnoBus paBHOBECHUS TBEPAOIO TEJa B
HUCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTHU MO AeHCTBHEM
HECKOJBKUX cHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAIIUX B JaedopMupyeMoit
NpYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHAIbHBIX TOYEK. VIMITYJIbC CHUJIBI U UBMEHEHHE
MMITyJIbCa Tella
232 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

233

Pabora cuiier




234

MOIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUHU

[TorennmanpHas >Heprus. [loTeHManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHH&J’IBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHCPIrun CHUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tela

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOANHAMUKA
###Par##H#OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens upeanbHOoro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomoTHasE Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKON SHEPruyM  TEIUIOBOTO  JIBUKEHUS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301ponecchl B naeanbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHUYeCcKue yCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMmoguHamuyeckas cucTeMa. Buytpennsis
SHEPTUsl TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HICAJIBHOI'O I'a3a

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUNIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl raza

3.2.5

Teniosrie MAaIIIUTHBI. [TpunHIUTIBI JIIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi >HEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevictus (nanee — KI1J1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIIIOIHEPTETUKH

TexHHuecKkue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

3.3.1

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTAa Hap006pa30BaHH5{.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

332

AOComOTHAS ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3/TyXa.
Haceliennslii nap

3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHU30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
KpucTtayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne M KpUCTaUIM3aLMsA. Y J€IbHAS TEMJIOTA

3.34
riassenus. Cyomumanus
3.35 YpaBHeHUe TEIIOBOTO OanaHca
TexHnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TOTYyYCHUS
COBpPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
#H##HPart## I JIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
BH/JIA JICKTPUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DneKTpuyecKoe Toue. Hanpsoxk€HHOCTb
4.1.5 anexkrpudeckoro mnond. [lpuHnun cynepno3unuu.
JIuHuK HanpsKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pabora CUII AIEKTPOCTATUUECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJe. JuanekTpuyeckas
MIPOHUIIAEMOCTD
OnektpoéMkocTs. KoHaeHcaTtop. DIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsyKEHHOTO
KOH/JIEHCAaTOpa
Texanueckue YCTpOMCTBA: AJIEKTPOCKOT,
419 AIEKTPOMETP, ANEKTPOCTaTUYECKAs 3alluTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTHrieCKHe paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHAEHcAaTopa
###Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcenoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toka.
4.2 ITocTosiHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma jy1s ydacTka Lenu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA




424

HOCJICIIOB&TGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCINMHCHHUEC ITPOBOAHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

MontHoCTb QJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiaBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

OJNEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMceCHasd

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEeKTpOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpOMCTBA: aMIIEPMETpP, BOJBTMETP,
peocTar, MCTOYHUKU TOKA, DJIEKTPOHAIPEBATEIIbHBIC
npuOopHI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYYMHBIH JHOJ,
TEPMHUCTOPHI u (bOoTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3aena
4

Koanposepsiemoro

3JIEMEHTA

[IpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEZIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCTOYHMKA TOKa H  €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenune
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COIEPIKAHUS

OJIEKTPOAMMTHAMUKA

4.3

###PartH#HMAT'HUTHOE I1O0JIE. OJIEKTPOMATI'HUTHAA MHYKIA




IlocTossHHEIE MAarHuThbl. B3aumonaelictBue

4.3.1 HOCTOSTHHBIX MATHUTOB
MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIIUH.
439 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUW TOJs JJIMHHOTO MPSIMOro IPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJIb U HalPaBJICHUE
Cuna Jlopenua, e€ Monaylb U HampaBIcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBneHre ANeKTPOMArHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykiun Oapajes
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunykTtuBHOCTE. fIBNeHne camowHAykiuu. 2J[C
o CaMOUWHIYKITUU
4.3.12 DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM
4.3.13 DNIEeKTpOMarHuTHOE T0JIe
TexHUYecKrne yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 DJIEKTPOMArHUTBI, DJIEKTPOABUIATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUII, HMHIYKIIMOHHAS TIeYh
[IpakTueckne paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. VMccrnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHU A 1 BOJIHBI
###PartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOIHBIE KOJeOaHUS.
5.1 5.1.1 ["apmonnueckne konebanus. Ilepwon, dacrora,
aMIIuTya 1 (hasza KoneOaHuit
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen  AMHAMUYECKOE  ONMCAHUE
K0J1e0aTEeIbHOTO ABMKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBf3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOW BEIWYHMHBI C aMIUITUTYaMU KoJjeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICAUIHHOM
KoJIe0aTeIbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU u AJIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.7

5.1.8

3akoH COXPAaHCHUA OHEPIrun B nacaJlbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€eHHBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BrIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMIANIBHBIN NTEPEMEHHBII
TOK.

5.1.9

5.1.10

MolHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIIEKTPUYECKOU JHEPIUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B IOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIepeaayd

IIpakTueckue paboThI. Hccenenosanne
3aBHCUMOCTH ME€PHO/Ia MaJlbIX KoJeOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COCAMHEHHBIX KOHJEHCATOPa,
KaTYIIKH U PE3UCTOpa

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb
pacrpocTpaHeHHs U JyIMHa BOJIHBL. [lonepeunbie u
MMPpOAOJBbHBIC BOJIHBI
500 ###Part##  Unartepdepenmus wu  audpaxmus

MEXaHHUYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
tToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSL HM3JIY4EHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTalys
BeKTOpOB E, B 1 v B 21€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAayKEHUE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpakuus,
unTepdpepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. lIpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paguoCBsI3u u TEJIEBUICHUS.

Panuonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesnedoH, CBU-neun

53

5.3.1

###Par#H##OIITUKA

[IpsMonMHEHOE  pacmlpocTpaHEeHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKalie

533

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB Ge10ro cBeTa.

[BeT

5.3.6

Cobuparonue U pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUYCHHUE, JaBaeMOE JTNH301

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUUYECKON
ONTHUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOIr01eHUS MaKCHUMYMOB 51
MUHHMYMOB B HMHTEP(QEPEHIIMOHHON KapTHUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHUKOB




HMudpakuust cBera. dudpakuuonHas peméerka.
YcnoBue HaOMIOICHHS TIABHBIX MAaKCHMYMOB ITPH

539 NajeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKa,
TUu(dpaKIUOHHAS PEIETKA, TIOTSPOUT
[Tpaktueckue pabotbl. M3mepeHue mnoka3aTens
53.12 MIPETIOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHU B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

3Hepr W U UMITYJIBC CBO60ﬂHOfI HaCTHUIIbI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJHON YacTUIbl. DHEPIusi MOKOsi CBOOOMHOMN
YaCTULIBI

7.1

KBAHTOBAS ®U3MKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonsl. Dopmyna I[lmanka CBSI3M SHEpPruum
¢oToHa ¢ ero 4acToToW. DHEpPrusi W HMILYJIbC
dboTtoHa

OtxkpeiTHE U UccnenoBanue Gotorpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa a8 QoToddpdekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue ceera. OnbitTel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue YCTpOICTBA: (hoTodEeMEHT,
dboTomaTuuK, CONMHEUHAas OaTapesi, CBETOIHO]T

7.2

CTPOEHUME ATOMA

7.2.1

Mopnenb aroma Tomcona. OnbiTel Pezepdopnaa mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [1nanerapHas
MO/IeJIb aToMa




7.2.2

IToctynarel bopa. HM3nyuenue u moryonicHue
(GbOTOHOB MpU MEpexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha nApyro. Bunbl cnektpoB. CrekTp
YpOBHEH HEPrUU aToMa BOAOPOIa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. Bonubl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CnonTanHoe u BBIHYKACHHOC H3JTy4YCHHUC.
YCTpoiCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHU4ecKne yCTpOMCTBA: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBI KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS 5 pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HyknoHnHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO paciaja

DHeprus CBs3M HYKJIOHOB B sifjpe. SaepHbie CUIIbL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUe U CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

AnepHbii  peaktop. TepMoOsIepHBI  CHUHTE3.
[TpoGrieMbl U MEePCHEKTUBBI SACPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI IAEPHON SHEPTETUKHU

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
dyHaaMeHTaIbHbIE B3aUMOJEHCTBUSA
TexHUYecKkne YyCTpOMCTBA: JO3UMETp, Kamepa
Bunbcona, siaepHblii peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotel. MccnemoBanme TpPEKOB
yacTull (1o roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHOM TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTsl. Mansie Tena CoTHEUHOU CUCTEMBbI

Comnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIepaTypa, 1504
B3aMMOCBs3b. [lnarpamMmmMa «CneKTpajbHbIA KJIACcC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSL 3BE3] [JIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

#H#Part#H##BHyTpeHHee CTpOCHUE 3BE3.
CoBpeMeHHBIE MPEJICTABICHUS O MPOUCXOKIACHUHI
u sBoiroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii Ilyre — nama ['anaktuka. CnupanbHas
CcTpyKTypa ['anakTuku, pacnpeneneHue 3BE3 I, ra3a
u ek, llonmoxxenne u napwxkenune ConHLA B
INanaktuke. [Tnockas u chepuueckas MoaCUCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHbIe ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paanyc
Bcenennoit, teopus bosbmoro B3psiBa. Moneib
«ropsiuei Beenennoii». PenukroBoe usirydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MerarajiakTuka. Hepeménneie pobIeMBbl
aCTPOHOMHUH



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

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3WUECKUE SIBIICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3dKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3MKHM JUIS aHAIM3a U OOBSICHEHUS
SIBJIGHUH MHUKpPOMHpa, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHUS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl, ~ HMCMOJb3ysl  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (hM3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaTrhl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, IMPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONTUXCS JaHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolIMe MPUMEHEHHs] 3HAHUN U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIuu
6 3HaHUM W3 JPYyTUX I[PEIMETOB  ECTECTBEHHOHAy4YHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bianenue OCHOBHBIMU METOAAMU Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
M3MEPEHUSI U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3YSd (DU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia OE30MacCHOTO Tpyaa
IpU MPOBEACHUHU HCCIECIOBAHUN B PaMKax Y4eOHOIO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEICKOM  JIESITEIbHOCTH  C  MCIOJIb30BAHUEM
UMGPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
[PUPOJIONOIB30BaHUM, A  TakKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHMOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHUST (U3MUECKUX MPOIECCOB, MPOUCXOIAINIMX Ha 3BE37aX, B
3BE3JHBIX CHUCTEMAX, B MEXKTAIAKTUYECKOM CpeAe; JABUIKECHHS

HeOECHBIX TEJI, DBOIIOLUY 3BE€311 1 Beenennon




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaeJa/T IIpoBepsieMblii 31eMeHT cOepPKAHUSA
JJ1eMeHTa
eMbl

1 MEXAHUKA
1.1 KNMHEMATUKA

111 Mexaau4deckoe JABHIKXCHUC. OTHOCHTENIHLHOCTh

MCXaHHUYCCKOI'O ABMXKCHMA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

Iy TE.
CnosxeHIle IlepeMelleHHIT:

Ay =+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v, =— =X,. aHaIOINYHO v, =Y, U.=Z/
At o :

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncnenue nepemenieHus U MyTH MaTepUuaibHON TOUKU

IpY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBHCHUMOCTH Vy(t)

- . AD ~,
YCKDPEHIIE MAaTEPHATBHOII TOYKIL: a = —L =u =
t—30

At
1.1.4
Au, , .
a, = =(v,),", aHamorHO a, =(v, ', a.=(v.)
At t ] ler T =7
Ar—0
PaBHOMepHOC HpﬂMOHHHeﬁHOC JABHKCHUC:
x(t) = xg + Voxt
x(1)
0
+
1.1.5

ox

Uy (t) — vg, = const

0




Ox

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JABHXKXCHUC!

at

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

U;.T - L’l.l‘.'r = 2'{"1 [Il _Il]

U e
ITpIr ABIDKEHINI B OHOM HAIpPABIEHIH IyTh § = 1

e

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHUSL.

Vi

Q Xo ";—

JIBukeHwne Tena, OpPOIIEHHOTO O] YITIOM 0L K TOPU30HTY:




() =x,+U, t=x +U,cosa-f

1 gt :

V(@) =y, Ut + 2 =3'ﬁ+uﬂ5inu-r—%

v (t)=uv, =uv,cosa
v (t)=v,, +gr=y,sino— g

g,=0
g, =—g= const

KpuBonunerinoe npuxenue. [[BikeHue MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Ipu paBHOMEPHOM JABUKEHHH TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2w




2o
. LleHTpOCTpEMUTETHHOE YCKOPCHHUE TOYKH:

e = 5 = w?R

1c

R
. [lomHOE yCKOpEHHE MaTepruamTbHON TOUYKHU

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

1.1.9
JIBMKEHUE TBEPJIOTO TENA
1.2 JMHAMUKA
191 Nuepumnaneubie  cucteMbl  orcuéra. [lepBblil  3aKOH

Hprorona. [Ipuniun otHocuTensHOoCTH ["anunes

1.2.2

Macca tena. ITIOTHOCTE BeliecTBa:




©
I
<I3

Cuna. [IpuHiun cyneprno3uuuu CUiL:

-

FpaBHoaeﬁCTB =F+ Rt

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetotona: 115 marepuanbHoit Touku B UCO

>
-

F1 = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
£, Fy,
125 Tperuii 3akoH HproTOHA 11711 MaTepUaibHbIX TOYEK:
Fi; = —Fy
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21

1.2.6

3akoH BCEMHUPHOI'0 TATOTCHUA: CUJIbBI NPUTANKCHUSA MCKAY

TOYEUYHBIMUA MAaCCAMU PaBHBI
mim,

F=6—5




Cuma TsHKeCTH. HeHTp TSDKECTH Teja. 3aBUCHUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h Haa TIIOBCPXHOCTHIO IIJIAHCTHI

panuycom RO:
_ GMm
" T R+

mg

(R
0

+
h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus: CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cwta TpeHus TTOKOS:
Ep, < uN

P

IA




Koadduruent tpenns

JlaBnenwue:
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CHIIBl OTHOCUTEIBEHO OCH BpPAIICHHUS:
M| = Fl, re | — medo cuist
F
1.3.1
F
OTHOCUTEIBHO  OCH, Tmpoxonsmer dvepe3 Touky O
NEePIEeHIUKYISIPHO PUCYHKY
1.3.2 [enTp Macc tena. LleHTp Macc cuctemMsl MaTepUaIbHBIX




TOYCK:

.M.




B OIHOPOJHOM ITOJIC TAKECTU

(g = const)




const)
IIEHTP MacC TeJia COBIAJIACT C €ro IIEHTPOM THKECTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:

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

1.3.3 - -
|+ Fy+...=0
#HHPar#H#
3akoH [Tackansa
1.3.4

JlaBneHnue B xxuagkocTH, rmokosmeiicsa B UCO:

p =po + pgh
p
#H##Par#i# P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Baprrecn
F
#H##Par###
1.3.6

Apx




BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgv

BBITCCH

YcnoBue miaBaHus Ten

1.4

3AKOHbI COXPAHEHN A B MEXAHUKE

HHHPar#H#
1.4.1

Nmnynbc maTepuaabHONW TOYKH:

p=mv




I/IMHYJ'IBC CUCTCMBI TCJI:

p=p+pt+..

p

p

HHHPariHH !
142

+




HH#Par##H#
1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt'l'- -

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ecniu

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




, €CITN

- >

FlBHELLIH + FZBHemH+- i




1BHEIIH

2BHENH

0
PeaKTI/IBHOC ABUXCHHUC
F
H#Pari AT I
1.4.4 PaboTa cuIibl Ha MaJlOM MEPEMEIIECHUH:
‘{=|ﬁ'|-|ﬁf|-c&5 a=F, -Ax
@
1.4.5 b

MOIIHOCTh CHIIBI:

€CITH 32 BpeMsl




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—sl

=F-vu-coso

1.4.6

Kunernueckas sHEprus MaTepuaibHON TOYKH:

E}CI/IH =

KWH

my

2m

mv

2

2 p2

T 2m




1.4.7

3aK0OH U3MCHCHHS KHHETHYSCKOM OHCPIUU CUCTEMbL

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

[ToreHManbHas 3HEprus:
JUISl TOTEHLIMAJIBHBIX CHJT

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmoreHIg

210TeHI

AE

MOTEHI]




[ToreHmanbHas SHEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EHOTeHu = mgh

IIOTEHIL

mgh

[TorennuanbHas SHEPIrUs ynpyro 1eopMUPOBaAHHOTO
Tea:

kx?
EHOTeHu = T

TOTEHI]




1.5

1.4.8

1.5.1

3aKOH N3MCHCHUS U COXpaHeHI/IH MeXﬂHH‘IeCKOﬁ 3HeprI/II/I:
Fiex = B + Emre:—m,

B IICO AE,;x = Ascex HEMOTeHI. CEs
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

MEXAHNWYECKUE KOJIEFAHIMA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUANBHONW  TOYKH.
Ammumatyna u Qaza  konebanmii. KuHemartmueckoe
OIMCaHUeE:

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
TJI€ X - CMEIIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHUCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHUs MaTephuallbHOU
TOYKM C aMIUIUTyJaMu KoJjieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

U =04, a__ =04

[Tepuoxa u yactoTa KoneOAHMIA:

r=2r_1
3] Vv

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMT MaTeMaTHYECKOIrO

MassiTHHUKaA.
1.5.2 i
T=2xm |—
g
[Tepuon cBOGOIHBIX KOIEOaHUN TPY>KUHHOTO MasTHUKA!
m
T=2n T
153 Bomyxaennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
KpHUBast
Ilonepeunsle ¥ mpopoibHble  BOJHBL.  CKOpoOCTh
pacrpoCTpaHEHUs U IJIMHA BOJIHBIL:
1.54

v
A=vl =—
v




Wntepdepenuys u audpaxiyst BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJIAAPHASA ®U3UKA

2.1.1

Mogenu CTpOE€HHS Ta30B, KUAKOCTEH M TBEPIBIX TEII.
[Tycth TepMoauHamMuueckasi cucreMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Torga KOJu4ecTBO BEIIECTBA
N m
vV==—=—
Ny




rae

— 9rciio ABOTaIpo, m — Macca CUCTEMBI (Tena),

7
2
— MOJISIpHAas Macca BeIIecTBa
2.1.2 TermoBoe NBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 Bs3auMoeiicTBuE YacTUI] BENIECTBA
2.14 Huddysus. bpoyHoBckoe IBHKEHHE
2.1.5 Monpens uneanpaoro raza B MKT

216 CBs3b MEXIy JOaBICHHUEM M CPEeAHEH KHUHETUYECKOU
3Hepmeﬁ HOCTyHaTGJIBHOI‘ (0] TCIIJIOBOI'O JOBUXKCHUA




MOJIEKYJI HeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

1 s 2 (mp*) 2. —
p=—myw =—n-| — =—MN-&,.
3 312 3

- KOHIIEHTPAIIUS MOJICKYJT

2.1.7 AbcomotHas Temneparypa: T =t +273K
CBa3p TeMmeparypbl ra3a CcO CpeOHEM KHHETHYEeCKOU
SHEpPrueil MOCTYNaTeNbHOIO TEIUIOBOTO JIBHJKEHUS €ro
MOJIEKYJIL:
2. 1 .8 Il" m: 3
& =|—— |==kT
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeHe1eeBa — KianeHpoHa
BrepaykeHHe U1 BHYTPeHHEH SHEPTHH

Vpaenerne Menueneera — KuaneiipoHa (IpHMeH

3AIIICH):

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

K K

BripaieHue U1 BHYTPeHHeIl 3HepPIHI 0HOATOMHO]
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH I[aJ'IBTOHa I JaBJICHUS CMCCHU PA3PCIKCHHBIX T'd30B:

P =D +p2+

!




2.1.12

N3onpoueccsl B pa3peKEHHOM I'a3e ¢ MOCTOSHHBIM YHCIOM
MoJieKyn N (C IOCTOSHHBIM KOJINYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const ,

uzoxopa (V = const):

p
- = t
T cons

T

p

const

u3obapa (p = const):
v = t
T = cons

const




I'padmaeckoe npeacrapaeHue n3onpoieccos Ha pV-, pT- u
VT- quarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:

pV ;
T = cons

pV

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIMICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TemmepaTypbl, WX HE3aBHUCHUMOCTh OT 0O0BEMaA
HACBILEHHOI0 1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTENbHAs BIAXKHOCTD:
¢ _ pnapa (T) _ pnapa(T)
- pHaCbuunapa(T) - pHaCbILunapa(T)
¢
2.1.14 =

P

HAChIIapa




(T)

(M

)

(M

napa

HacChIIapa

napa

M3menenue arperatHblx COCTOSHUM

BCIICCTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMs, KUTIEHUE JKUIKOCTU

5116 N3MeHeHue arperaTHbIX COCTOSSHUM BEIIECTBA: IJIABJICHUE
o Y KpUCTaJUIU3aIus

2.1.17 [TpeoOpaszoBanue YHEPrUM B (Pa30BBIX MEPEX0oaax




22

TEPMOJNHAMMKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

222

BHyTpenHsis sHeprus

223

Termonepenaya Kak Ccrmoco0 M3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHHs  paboTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
YenpHast TEIIIOEMKOCTD BEIIECTBA C:
Q = cmAT

cmAT

225

VY aenpHas TeruioTa napoodpazoBanus L: Q = Lm.
VaenwHas Temnora miaaBiesHus A: Q = Am.

VY aenpHas TemioTa CTOopaHuA TOIUIMBA (: Q =gm

2.2.6

2.2.7

OnemeHTapHas paboTa B TEpMOUHAMUKE:
A =pAV

pPAV

Beruucnenne pabotel mo rpaduky mporecca Ha pV-

quarpamme

I1epBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUjy + Ayp = (Uy — Uyp) + Aqy

12




AU

w

12

12

12

Anmabara:

Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

w

AU

12

228

Bropoii 3akon TepmonuHaMuku. HeoOpaTuMble mpoIiecco




[Tpuniune! aeiictBus TemaoBbix mMamuH. KIT;

B Aaamr _ QH;I-P _|Qxcu'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
T —T,.. T
2.2.10 max N = Ny = —0 =] —Zon
Taars Tary
YpaBHeHHe TEII0BOro OanaHca:
Q1 +Q;+0Q3+...=0

1

+

2
2.2.11

+




OJIEKTPOJMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

ONeKTpu3anus Teldl U €€ MPOSIBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JEKTPUYECKUN

3apsi. 3akoH COXpPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPOJ/JIHOM BEILIECTBE C JTUIICKTPUICCKOM

MMPOHUITACMOCTBIO

F=k|q1|-|?: — 1 |{?1|1?J

g1 dmeg,  1°

3.1.3

3.14

OnekTpuueckoe mose. Ero neiictBue Ha 3IEKTPUYECKUE
3apsi bl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHBIH




[Tone Toueunoro 3apsna:

q
Er B k 1‘_2
.
k
r
2
q
OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunb! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.1.5

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHocTh NOTEHIMATIOB U HANPSKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

qU.

HOTeHLII/IaJIbHaH OHCPIrusa 3apsiga B J3JICKTPOCTATHYCCKOM

I10JIC:




-AW

ITorenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

o=V
T q
¢
q
%

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMMOTCHIUATIOB JJIA

OJHOPOHOTO 3ekTpocTarnueckoro nojsi: U = Ed

3.1.6

IIpuHIUII CyNIEPIIO3UIIUH DIIEKTPUYECKUX TOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







3.1.7

3.1.8

3.1.9

HpOBOI[HI/IKI/I B DJICKTPOCTATUUCCKOM II0JIC.
YcnoBue PaBHOBCCHUS 3apsAJ0B: BHYTPU IIPOBOAHHKA

Et=0

0
, BHYTPH U Ha MOBEPXHOCTH MIPOBOJIHUKA ( = CONst

Jusnexktpuku B AEKTPOCTATUYECKOM
JusnexkTpudeckasi IPOHULIAEMOCTD BEIIECTBA €

Konnencarop. DneKTpoéMKOCTh KOHICHCATOPA!

q
C=—
U

II0JIC.




eC

DJIEKTPOEMKOCTH IIJIOCKOI0 KOHEHCATOPa:
£€pS

=g T

&€

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ ="')Cnapaﬂn_C1+C2+-'-




apaun




IlocaemoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+.




T1oCiI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 "

qU




cU

2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuiia Toka:
7=2q
3.2.1 At |50
ITocrosiaHbIM TOK: | = const
Jnst mocrosHHOTO TOKA q = It
329 VYcnoBus cymecTBOBaHUS 3JIEKTPUUYECKOTO TOKA.
o Hampsokenne U u OJIC E
3akon OMa 1J1s yyacTKa Lenu:
U
I=—
323 R




324

3.2.5

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC.

3aBUCUMOCTE

COIIPOTUBJICHUA OJHOPOAHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTUBJICHHC BCIUICCTBA.

l
R=p§

Ucrounnku Toka. J]C ucTtouHmKa ToKa:

E =

ACTOpOHHI/IXCI/lJI

q




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHUC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTu:

E =IR + Ir, oTkyna




Hapanneanoe COCAMHCHHUEC ITPOBOJHUKOB!
I=11+12+..,Ul1=02=...,
1 _ 1.1
Rnapa}m Rl RZ -
R
napaun
1
3.2.7 =
R
1
1
+
R




HOCJ‘IeJIOBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=U1+02+..,11=12=..,
Rl'[OCJI = R1 + R2+...

nocia




3.2.8

Rt

Pab6ora anexrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — JleHna:
Q =I*Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

Ad
P=— =IU

At Ar—)
TerutoBast MOILIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

p=rr=L -
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

3.3.1

CBO6OI[HH€ HOCHUTCIIN QJICKTPHUICCKUX 3apsAa0B B
IMPOBOJHUKAX. MexaHnu3Mbl IIpOBOAMMOCTHU TBépI[I)IX
MCTAJIJIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auUMOJEUCTBUE MarHuTOB. MarHuTHOE
nose. Bekrop  marnuTHOM — MHaykumu.  IIpuHnun

CYNEPIIO3UIMN MAarHUTHBIX TOJICH:

B = Bl +Bz+




JInaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUU
HHIAYKIOHUN Mar"guTHOI'O I1O0JIA ITOJIOCOBOTO u

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOr'O IOJd JJIMHHOTO

332
OpSMOTO  TPOBOJHMKA W 3aMKHYTOTO  KOJBIIEBOTO
MPOBOJIHUKA, KATYILIKH C TOKOM
Cunia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
333
IBlsino

, TJI€ 0. — yTrOJI MKy HAIPaBJICHUEM IIPOBOAHUKA U BEKTOPOM




334

1

Cuna JlopeHua, e€ HarpaBJIeHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T€ 0. — YTroJI MEXKIY BEKTOpaAMH

-

v

+

. IBm>xeHne 3apsHKeHHOM YacTUIIBI B OJJHOPOJHOM MarHUTHOM
oJie

3.4

OJIEKTPOMATHUTHAA MHYKINA




3.4.1

IToTok BCKTOpa MarHUTHOM WHAYKIWHA:

® =B, S = BScosa

BScosa

B

i
4
G2

34.2

SIBnenue anekTpoMarHuTHOM MHAYKIMK. DJ1C HHayKIMK

343

344

3aKOoH AeKTpoMarHuTHoM nHaykuuu dapajes:

AD

E = =@

A

»*'\3
\% v N
%‘ !

O/1C nHAYKIMH B IPSIMOM ITPOBOJHUKE JAJIUHOM I,

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;ﬁ)

)

B OJTHOPOJHOM MAarHMTHOM IoJe B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — yToJI MeX1y BEeKTopoM B 1 Hopmalibio

K IINIOCKOCTH, B KOTOpOI71 JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= d
I
L
1
3.4.6
D
, umu © = LI
Camounnykuus. IC caMOMHAYKINU:
AT
BT
Af—0
DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM:
34.7 _ LI 2

W, = —
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UJ€ATHHOM KOJIeOaTeTbHOM KOHTYpE:
[9(1) = Gumesin{ ot + )

11[?:] =g, =g, cos( ot +@y ) =1, cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2w

LC
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353

354

3.5.5

CBs13b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTy,Z[Oﬁ
CHIJIbI TOKa npu CBO6OI[HLIX SJICKTPOMArHUTHBIX

KoJIeOaHUIX B nacaJIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
6

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpE:

BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIC Kosiebanus. Pesonanc
Ilepemennbii  TOk.  IlpomsBomcrtBo, mepemada u
noTpeliIeHue 3IEKTPUIECKON SHeprun
2 2 r2 2
CcU N Lr _ CU” . _ Lr__
2 2 2 2

CaoiicTBa AIIEKTPOMATrHUTHBIX BOJIH. Bzaumuas

= const.

opucHTalusl BEKTOPOB B 3JIeKTp0MaFHPITH01>i BOJIHC B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[IIxana

OJICKTPOMAarouTHBIX BOJIH.

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

OIITHUKA

[Ipumenenue

[IpsamonnHeiHOE pacpoCTpaHEHHE CBETa B OJHOPOJIHOU

cpene. TodyeuHbli UCTOYHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=f

olp

S

[TocTpoenune n300paxeHuii B IOCKOM 3epKae

3aKOHBI IPEJTOMIICHUS CBETA.

IIpenomnenue ceera:

sino.

sinf.

nysina = n,sinf.




AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:
c

Nasc = ;

abc

OTHOCUTENBHBIN MMOKA3aTENb NPETOMICHHUS:
n, M

nOTH
1 VU2

OTH




Xox 1y4ei B Ipu3Me.
Vi=Va, Ay =Mk,
CoOTHOIIEHHE YacTOT U COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa Yepe3 TpaHUIly

pasjena IByX ONTHYECKUX CPe:




h,<n ny

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH nq

Sina

3.6.5 n




CoOuparomue W paccewBaroOIUe JUH3BL. TOHKas JHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAs CHUJIa TOHKOM JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOH JTUH3BI:
1 N 1 1
d f F
3.6.7




VBenuueHue, JapaeMoe JIMH30M:

h |fl
P="="a




d T

A5\

F\ h

f

A

B ciyuae paccenBaronieit JIMH3HIL:

3.6.8

1
DO0=F =—0,
DO







Xoa iay4a, IPOLIEALIETO JIMH3Y MO POU3BOJIBHBIM YIIIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue nzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak onTudeckuit mpubop. I[maz  kak

OIITHUYCCKaA CUCTEMA

WUntepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHUKH.
VYcnoBust HaOMIOJEHHUS MAaKCUMyMOB M MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(a3HbIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBEI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Hudpakuus cpera. JudpaxkiuonHas pemeérka. YcioBue
HaOJIO/IEHUsI TJIABHBIX MaKCHMYMOB IIpH HOpPMaJbHOM
najieHul MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJIHBI A

Ha petéTKy ¢ nepruojaom d:

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

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['unore3za M. ITnanka o kBanTax. ®opmyna [lnanka: E = hv
®oToHbl. JHEprus GOTOHA:
E=hv= he _
=hv=—=pc
E
4.1.2




hc

pc

Nmnynsce ¢poToHa:

=

hv




4.1.3

4.1.4

®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreliHa i GoToddexTa:

E¢0T0Ha = ABbIxoJa + Eyyymax

¢doToHa

ABBIXOJa
+

KHHmax

rae,

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hvxp = 2
Kp
BBIXOJIA

Kp




Kp

he

Exuumax =

KWHmax

my

max

2
MV max _ U
2 =e 3an




4.2

43

eU

3an

4.1.5

4.2.1

JlaBlieHHE CBeTA.
JlaBienne  cBeta  Ha  IOJHOCTBIO  OTPaXKaroIIyIO
MOBEPXHOCTh M HA  MOJHOCTHK  IOIVIOHIAKOUIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIb aTOMa

422

[Toctrynatel bopa. 3nyuenue u noriouieHne GoTOHOB MpU
Nepexo/ie aToMa C OJJHOTO YPOBHS DHEPTHH HA JPYroil:

hv, = he =|E, -E

mn .

m
Y

423

4.3.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEH SHEPIrUU aToMa BOAOPOJA:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa ['eiizendepra — MiBanenko. 3apsin

sapa. MaccoBoe 4H1ciIo AApa. H3oTomsl

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7X—> Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnai;

A A 0~
s X—= Y+ je+v,




[To3uTtponHsI B-pacnan:
A A 0=
sX—= Y + jE+ v,

I'amma-uznydenue

433

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N()

HYCTL m — Macca paaAruOaKTUBHOTO BCIICCTBA. Torma

-t
m(t) =mgy*2T

m(1)




-t

434

Hz[epHHe pCaKknuu. I[CJ'ICHI/IC " CUHTC3 SAJCPp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka; 11 knacc. yrmybnennoe o0yuenne KacesanoB B.A. OOmiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://uchi.ru/

https://resh.edu.ru/

https://m.edsoo.ru
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