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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0OydaroIuXcsl.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzydyenne kypca (U3MKU YriayOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 0Oydaromerocsi, B (pOpMUPOBAHUE YMEHUN NPUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakKe 0O0CYXICHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, 1abopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHUCTEMY J1a0OpaTOpHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBOM HHCTPYKIIUH.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIecca UCXOAs U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIIeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
buznyecKoil MOAeNu AJis CUTYalluu IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOE  000pyZoBaHue (OpPMHpPYETCSI B COOTBETCTBUHU C
NPUHIIATIOM MHUHUMAIbHOM JTOCTATOYHOCTH M  OO0ECIeurBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 000OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX paboT
dbopMupyercss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIedrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
M3YUYCHHUIO TPUPOJbI, Pa3BUTUE HUX HMHTEIUICKTyaJbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHETo 00111ero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JI1 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil MoJeNd, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSATEJIPHOTO IIJIAHUPOBAHUS M TPOBEICHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHuoHATBLHON IS TENHHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIeCTepEHYAThle W PEMEHHBIE MEpenayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU NMPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue pABWKEHHS Tenla, OpOIIEHHOrOo Topu3oHTaidbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BHXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIoMyY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn ¢ mMexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca marepuanbHOW TOuku. [IpeacraBieHue O coXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TE€Jla B IPABUTALMOHHOM I10JI€ OJTHOPOJHOTO Il1apa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYyJIgpHO-KuHeTnyeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u pa3Mepel MoJekyd (aromoB). KomnuecTBo BeliecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIUHAMUYECKONH CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHUS BEIMYHUH, OMHCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaXXEHHUE JJIsi BHYTPEHHEW DHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boraucienue padboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUIOEMKOCTH BELIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHUus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl  U3MEHEHUS  BHYTpPEHHEH  SHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (PAa30BbIX MEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuueckue YCTpONCTBA W  TEXHOJOTMYECKHE TPOLECChI:  KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W IOJyIPOBOIHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MoJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSIKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO M JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE IPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHHMYECKOTO 3J€MEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxku 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass npUMeCHas IPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTOp, (HOTOAMOMA, CBETONUOM, TalbBaHWKA, padUHUPOBAHHUE MEAH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME IPOBOAMMOCTH METAJJIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3MUECKUX BEJIINYHH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUS, C6A3AHHbBIE C U3YYUEHUEM MEMOO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIu,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIS, TalIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJ[yUYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCJIE HAHOMATEpUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHUs MmyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd JJ1C caMOMHAYKIMU OT CKOPOCTHU M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIeTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsI MEXaHUYEeCKON sHepruu). BriBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. [lepuon Manmbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIE€OaHUSI.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

WccnenoBanune 3aTyXarmux KoiaeOaHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUIX Tpy3a Ha TIPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumusle Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJ€0aTEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE ANEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XCHHUE, MpeIoMJIEHUEe, HUHTepPepeHuus u
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTpPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEeJIbI.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieib CBEeTOBO/1a.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmrogenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3kcnepumenm, 1ab6opamopusie padomaol, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JIa3epHOTO U3JIYyUEHUS Ha JIBYX IIENSX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPAaTOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICEHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopruie padomuol, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHn4eckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3JIyYCHHsS. BIusHHE pPaguOaKTUBHOCTA Ha >KUBBIC
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SnepHbie cuibl. JledexT maccer sapa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBISIEMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTUYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TEéMHas Marepusi U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopmnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bupa 3Bé3anoro nHeba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama I'amaktuka. [lonoxenune u nBwkenue CosiHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPENTHOCTH U3MEPEHUHN (DU3UICCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMHMCAHHBIX B  TEMAaTHYECKHUX  pasleliaXx «YUYCHUYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, 3HAYEHUE ONMUCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYYHOZ0
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETPHUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTIpeJIeNIeHHE TUIONIAIN TIIOCKUX GUTYp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPA3BYKOBAasl JIMATHOCTMKA B MEIUIIMHE, ONTHUYECKHUE SIBIICHUS B KHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTALIMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIUTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATH C  COLMAJIBHBIMU  WHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJAM, TOCTHKEHHIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€aMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmNbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKHU OCYIECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JI0Ka3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KpHUTEpUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUHN (PUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUT'aTh HOBBIE UJEH, IIPEIaraTh OpPUrHHAIBHBIC TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allli0 M HHTEepIpeTaluio MH(GOPMalUU pa3IudHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € CoOJIoJIeHuEM TpeOOBaHUIl HSProOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJbHYIO (POPMY MPEICTABICHUS U BU3YyaTU3AIIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

NPUHUMATh II€JIM COBMECTHON JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
obsacth (U3UKU U AaCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATh IJIAH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke U1 ypOBHS CpelHero oOmiero oOpa3oBaHusi y OOydYaromuxcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIOIICH CTPEMIICHHE K JOCTHKECHUIO 1IN
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYEHHE OIMMCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKH, POJH (U3UUECKON TEOPHH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH Mojele (U3MYeCKux Tel U
MpoLIeCCOB (SIBJICHUM): WHEpIMaTbHAs CcHCTeMa OTCY€Ta, a0COIIOTHO
TBEPJOE TEJ0, MaTepHalibHasg TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yOpyroe v abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJICIIN ra3a, KUJKOCTU
U TBEPAOTO (KPUCTALTMYECKOT0) Teja, UACalbHbIN ra3, TOUSYHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBIACHATH MEXaHWYECKHE TIPOIIECChl U  SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHHEMATUKU PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3akOHbl HpIOTOHA, TPUHLMUII OTHOCUTEINBHOCTH [ 'amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI paBHOBECHS TBEPAOro Tena), MPU HSTOM  HCHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIYyJbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHBI MOJEKyIsIpHOW (GUBUKUA W
TEPMOJUMHAMUKNA (CBA3b JABJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS M KOHLEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIECTBA CO CpPEIHEH KUHETHYECKOU
HHEPruer TEmIOBOro JBUKEHHUS €ro YacCTHll, CBA3b JIaBJIICHUS WUJEATBHOTO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE



MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHneneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kyiona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMI CYNEPHO3ULUN DIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroga, 3akonsl @apajnes A 3J€KTPoIIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOIb3Yysl BEIUYMHBI:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUMAIbHAS DJHEPIUs, KUHETHYECKas
DHEpPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMHTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoOJI0THAs TeMIlepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BAKYYyME M B JUAJEKTPUKE, IOTECHIHAN JJIEKTPOCTATUYECKOTO MOJI,
Pa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYINAs CHJIa, CHJIA  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI IIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJIICHUIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJEHCAlIMS, TIJIaBJICHUE U KPUCTAJUIN3ALMs, HAIIPABIEHHOCTh
TEIUTONEpPEAAUH, IIEKTPU3ALNS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIMUUHBI OT
IpyroM C  HCHOJIb30BAHMEM  IPSAMBIX  H3MEPEHUH, ITIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yJbTaThl MOIYYEHHOM



3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TPaQUKOB C YYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHHs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHbIE Pe3yibTaThl U JeJaTh BBIBOA O CTaTyce MNPeI0KEHHON
TUIOTE3bI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIIEIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 000PYIOBaHMS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATh  (OPMYJbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJIaThl
¢u3nyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, MPoOBOJIUTh PacYEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh pE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyIolMe NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAaHUS M OOBSICHEHHMS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIb30BAHUH, & TAKKE Pa3syMHOM HCIOJIb30BAHUM JTOCTHKEHUI
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIeCTBA;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCMOJIH30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHHM, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBATh pabOTy T'PYMNIIbI, PAallMOHAJIBHO paclpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il kaacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHA NPUMEHHMOCTH Mojened (QU3MUeckux Ten H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYp, TOHKasl TMH3a, MOJIeJIeil aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH JIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doToapdexra, mnepBbld W BTOPOM mocTydarsl bopa, nOpUHLIHI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASI MHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIHs
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENATh HAMpaBICHUE HWHAYKIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJIA aHalu3a W OOBSACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBATh pPE3yjbTaThbl TMOJYYEHHONW 3aBUCHMOCTU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IOJ[yuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce MpenoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JNEATEIBHOCTH C HCIOIb30BAaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUYECKUX TEOpUM
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrollue NpPUMEHEHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHIKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMIl0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMNIbI B pELICHUE pacCMaTpUBaeMOil MpoOIeMBbl;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acos

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI

Pasnea 1. HAYUHBIA METO/ IIO3HAHUS ITIPUPOIbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 https://m.edsoo.ru/UL1A2F9A3A

Hroro mo pazneny 6

Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/X5E4S6F3R
2.2 Jnnamuka 10 https://m.eds00.ru/Q2M6L.6J9Q
2.3 Craruka TBEpAOro Tela 5 1 https://m.eds00.ru/Q4J1K9G3B
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 https://m.edso0.ru/U303P7Z2K

Hroro mo pazneny 35

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKWUHETUYECKON TEOPUU 15 https://m.edsoo.ru/Z6H5J9S9T
3.2 Tepmonnnamuka. TernnoBble MaIIUHBI 20 https://m.edsoo.ru/NOX208R8F
33 ArperaTtHble cocTOsiHUS BeniecTBa. dDazoBbie 14 1 https://m.edsoo.ru/TAH7E2L 40

Hepexo/ibl

Hroro mo pazueny 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIe 24 https://m.eds00.ru/S6C0Y3C3D
4.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 24 https://m.edsoo.ru/F9D7M7W3L
4.3 Toxu B pa3muyHBIX Cpeaax 6 https://m.edsoo.ru/C8E3USNON
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51  Ouswueckuit MIPaKTUKYyM 16 16 https://m.eds00.ru/COT5G3P6X
Hroro no pazneny 16
PesepBHOe Bpemst 10 https://m.edsoo.ru/U9A7GON8D
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnesie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MaruutHoe nose 14 https://m.edso0.ru/A900X4T2V
1.2 DNeKTpOMarHuTHAsE HHIYKIUS 13 1 https://m.edsoo.ru/UON2POT6H
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanunueckue KoneOaHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DNEKTPOMAarHUTHBIE KOJICOAHUS 15 https://m.edsoo.ru/H6D3K8DSE
M
2.3 CHATHRCCIME H SHCKIPOMATHITHRE 10 1 https://m.edso0.ru/N209RIH7X
BOJIHBI
2.4 OnTuka 25 1 https://m.eds00.ru/DOC7QIW3B
Hroro no paszneny 60
Pa3aen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 https://m.eds00.ru/F127S2G2K
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yainnu3m 15 https://m.edso0.ru/X1M5H5Z4T
4.2 ®usznka aroma 5 https://m.edsoo.ru/FAK2T423Z
4.3 DU3HKa ATOMHOTO S/1pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/C2GEWEKAA

YaCTHI]



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Hroro mo pazneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 ‘ DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ ‘ https://m.edso0.ru/B3T9DATIN

Hroro no pazneny 12

Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ Du3NYeCKui MPAKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/E9X2G8K5N

Hroro mo pazneny 16

Pa3nea 7. OBOBINAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO COHGp)KaHHfI 1 ofibITa 15 https://m.edsoo.ru/B4E0GIF8D

JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydyenuu kypca pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PezepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J1E

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOTPAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne

n/n

Tema ypoxka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®dusznka — pyHIaMEHTAbHAS HayKa
0 IpupoIe

Hayunblii MeTO O3HAHUS U
METOJTbI UCCIICIOBAHUS (PU3HUSCKUX
SIBIICHUM

DKCIIEPUMEHT U TEOPHS B MPOIIECCe
Mo3HaHusI Mpupoabl. Habmonenne u
SKCTIIEPUMEHT B U3HKE

Crioco6b1 m3MepeHns HU3NIECKUX
BEJINYNH

https://m.edsoo.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7]

https://m.edsoo.ru/X1B7G702U

https://m.edsoo.ru/P7V3L7TOY

AOCOIOTHAs: U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BEITHYUH

MonenupoBanue B ¢puzuke. Poib u
MecTo (pU3MKH B POPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NEeATeIFHOCTH JIFOAeH

Mexanunueckoe nBmwxkeHue. Cucrema
otcyeTa. OTHOCHUTEIBHOCTh
MEXAHNUYECCKOT'O IBUXCHUS. HpﬂMaH
1 oOpaTHas 3a/1a4i MEXaHUKH

https://m.edso0.ru/N2N7U7W7K

https://m.edsoo.ru/D8F5NOUOL

https://m.edso0o0.ru/G4T8GOV6M



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOECKIUU Ha OCH
KoopauHar. Tpaekropus.
ITepememenue. Cxkopocts. Ux
IIPOEKLMHU HA OCH KOOpANHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwxenue. I'papuueckoe onucanue
PaBHOMEPHOTO IPSIMOJIMHEHHOTO
JIBYDKEHUS

https://m.edsoo.ru/P2N8O8G3F

https://m.edsoo.ru/Q1P5M4L7E

10

CrnosxeHue nepeMerieHnii u
ckopocrtei. Pemenue 3agau

https://m.edsoo.ru/D2V5X0U0W

11

12

13

14

HepaBHOMepHOC ABHMOKCHUC.

MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.

[IpssMonuHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOHOTO Na/IeHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS
OT BpEMEHH U UX IpapuKu

JIBr>keHue Tena, OpoIIeHHOr0 MO
YIJIOM K TOPU30HTY

https://m.edsoo.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

https://m.edsoo.ru/K5H8X3Z8N

https://m.edso0.ru/P6B6V2M6S

15

KpuBonuHeliHOE nBUKEHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v JINHEWHAs] CKOPOCTb.
IIepuon u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE

https://m.edso0.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

yCKOpEHHE

16

17

18

KoHnTtponbHas pabota 1o teme
"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
NHepumanbHble CUCTEMBI OTCUETA.
[IpuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. HennepuuanbHbie
CUCTEMBI OTCUETa

Cwiia. PaBHOJIEiCTBYIOILIAS CUJIA.
Bropoii 3akon HetoTona. Macca

https://m.edsoo.ru/P9D8U7B5H

https://m.edsoo.ru/R7TH8K7K9T

https://m.edsoo.ru/W9H405J1M

19

B3anmopericteue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/Y9A4K9I2V

20

21

22

[TpuHIMI CyneprIO3UIIH CHJI.
Pemenue 3aga4y Ha npUMEHEHUE
3akoHOB HproTOHA

3akoH BCEMHUPHOT'O TATOTCHUA.
OKBHUBaJCHTHOCTH FpaBHTaHHOHHOﬁ
u I/IHepTHOﬁ MacCChl

Cuna TsKeCTH M YCKOpEHHe
CBOOOJTHOTO Ma/IEHUS

https://m.edsoo.ru/B2A9S1G2Y

https://m.edso0.ru/K1Z1L0Z1R

https://m.edsoo.ru/G4U505J5N

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/B908S2X5U

24

25

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BUabI cUil
TpeHus. J[BuxeHue B )KUAKOCTH U

https://m.edsoo.ru/W4M4LOE2U

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P

rasze ¢ y4€ToM CHUJIbl COIIPOTUBIICHUS
cpeabl

26

27

28

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

AOCOJIFOTHO TBEPIOE TEIIO.
[TocTymarenbHOE U BpaliaTebHOE
JBIKEHHUE TBEPJIOTO Telia

MoMeHT CUJIbl OTHOCUTENIBLHO OCH
BpalllCHUs. IInedo cunbl

https://m.eds00.ru/O9TOE7L7P

https://m.edsoo.ru/L2Y2V6M9N

https://m.edsoo.ru/M702D3B4Q

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUs PABHOBECHS
TBEpAOro Tena. Buasl paBHOBeCUs

https://m.edsoo.ru/B4N7S6Q8V

30

31

Pemenue 3amau

KonTponbnas pabota no teme
"Tunamuka. CTaTuka TBEpIOTO
Tena"

https://m.edso0.ru/G1W9X9R5K

https://m.edsoo.ru/K7X4D2Z9A

32

HNMnynec MaTepuanbHOM TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
IleHTp Macc CUCTEMBI
MaTrepualbHBIX TOUeK. Teopema o
JBHKEHHUHU LIEHTPA Macc

https://m.edsoo.ru/X2M8A4D1V

33

I/IMHyJ'II)C CHJIbI 1 U3BMCHCHHUC
HUMITYJIbCa TCJIA. 3akoH COXpPAaHCHUA
HUMITYJIbCA. PeaktuBHOE JABHXKCHHUC

https://m.edsoo.ru/H4V2Y1S1N

34

MoMeHT nMIybca MaTepUaAIbHON
touku. IIpencraBnenne o
COXpPaHCHUH MOMCHTA UMITYyJIbCa B

https://m.edso0.ru/NOYOC5X8F



https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

HCHTPAJIbHLIX IMOJIAX

35

36

Penrenue 3amau

Pabora cuiisl Ha MaJIOM U Ha
KOHEYHOM IIEPEMEIICHHH.
I'paduueckoe mpeacTaBICHHE
paboThI CHIIbI. MOIITHOCTH CHJIBI

https://m.edsoo.ru/K8E4E7T8C

https://m.edsoo.ru/J6Y7G1P6U

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KHHETUYECKOU
SHEPrUuu MaTepUaIbHON TOUKU

https://m.edso00.ru/S4J0G3F7F

38

ITorenumaneHble 1
HEMOTEHIMAJIbHbBIC CUJIBI.
ITorenumanesHas 3Heprus. Bropas
KOCMUYECKasi CKOPOCThb

https://m.edsoo.ru/V6DOK4X1K

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs3b pabOTHI HEMOTEHITUATBHBIX
CHJI C U3SMEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHMsI MEXaHUYECKOH
SHEepruu

https://m.edsoo.ru/O4W7V2Q7F

40

Yrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis naeanbHOU
KUJKOCTH

https://m.edsoo.ru/Q7M5M104X

41

42

KonTponbhas pabota no teme

"3aKOHBI COXpPAaHEHHS B MEXaHUKE
PazButue npencrasienuit o

npupojie TerioTel. OCHOBHBIE
nonoxkenuss MKT. luddyzus.

https://m.edsoo.ru/\V5A0M7VOM

https://m.edso0.ru/Z2Z1K6Q9l



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

bpoyHoBcKkoe nBuxkEHUE

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPAbIX TeN. XapaKTep ABUKECHUS

43 . https://m.eds00.ru/B9B2G7L9X
1 B3aUMOJICHCTBUS YaCTHI]
BCIIIECTBA
Macca u pa3Mepbl MOJICKYJT

44 (aromoB). KonnaecTBo BemiecTBa. https://m.edsoo.ru/ESO5UIW7T
[TocTostnuast ABoraapo

45 Temmepatypa. Terosoe https://m.edsoo.ru/A4X5T6H2F
paBHoBecue. [lIkana Ilenbcus

46 Pemenne 3anau https://m.edsoo0.ru/C4K6R9L3P

47 U neanpublii ra3. ['a3oBble 3aKOHBI https://m.edsoo.ru/B507R9S5X

48 ypaBHfHHe Menpeneepa- https://m.edsoo.ru/KOB8I107F
Knaneiipona. Pemenue 3amaq

49 AbcomoTHas Temrieparypa. 3akox https://m.eds00.ru/J8U003U0Q
HanbroHa
W3omporieccsl B uaeaabHOM rase ¢

50 MMOCTOSIHHBIM KOJIMYECTBOM https://m.edso0.ru/U2Z5G1F6C
BEIIIECTBA
I'paduueckoe npencrapnenue

51 U30IPOLIECCOB: U30TEpPMa, U30X0pa, https://m.edsoo.ru/U6J2Y4N1Z
u3obapa

52 OcHoBHoe ypaBHenue MKT https://m.eds00.ru/T4X8T2I7K

53 Pemienne 3agau https://m.edsoo.ru/U4E8L 2771
CBs13b a0COMIOTHON TEMIIEpaTyphl

54 ~ TCPMOMMHAMIIECKOH CHCTEMbI CO https://m.eds00.ru/Y2D7V8V5G

CpPEeIHEY KUHETUYECKON SHEpruen
[IOCTYIIATEJIHOIO TEIJI0BOrO



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

NBIDKEHUS €€ JaCTUIl

55

56

O000111eHNE U CUCTEMATU3 AL
3gaHui 1o teme "Ocuosel MKT"

KoHnTtponbHas pabota 1o teme
"OcuHoBsl MKT"

https://m.edsoo.ru/D8P4F8V2U

https://m.edsoo.ru/A6RSM1N4A

57

58

TepmoanHaMuueckas cCUCTEMA.
3aaHue BHEIMHUX ycinoBui g T/1
CUCTEeMbI. BHelHNe 1 BHyTpEeHHUE
napametpsl. [Tapametpst T/1
CUCTEMBI KaK CPEIHUE 3HAYCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano rTepMOguHAMUKH.
Camonpon3sBodbHas penakcauus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/YOC1H8J7N

https://m.edsoo.ru/J219X6K4F

59

Mogenp npeaabHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJIENN

https://m.edsoo.ru/J2W1R8U2X

60

61

62

YpaBHenue Menpeneena-
Kianeiipona u BeIpaskeHue U1
BHYTPEHHEHN YHEPTrUn

Beipaxxenue 11 BHyTpeHHEN
SHEPIUU OJJHOATOMHOI'O UJI€aIbHOTO
rasza. KBazucrarnueckue u
HECTaTUYECKHE MPOIECCHI

OnemeHTapHas paboTa B

TepMoIMHaMuKe. Beruucnenue
paboThI 1o rpaduKy mnporecca Ha

https://m.edso0.ru/Y9K7T909E

https://m.edsoo.ru/Z5E1E3H60Q

https://m.edsoo0.ru/L8B7V8S9F



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F

pV-auarpamme

63

64

65

66

Teruonepenaya kak crocoo
U3MEHEHHS BHYTPEHHEH SHEPTHH
TJ1 cucremsl 6€3 coBepIIeHUs
paboTsl

KOHBCKHI/IH, TEIJIOIIPOBOJHOCTD,
HN3TYy4YCHUC

KonnuecTBO TEMNIOTHI.
TennoéMmkocTh TeIa. Y aeabHas U

MOJISIpHast TEMI0EMKOCTH BEIIECTBA.

Y aenbHas TEIJIOTa CropaHus
TOILJIMBa

Pacuér konnuecTBa TEMIOTHI MTPU
Temionepeaaye

https://m.edsoo.ru/P4V7B5Z7C

https://m.edso0.ru/L4G9S4Y 30

https://m.edsoo.ru/O5L706K8X

https://m.edsoo.ru/KOW3S4V8H

67

68

69

70

[TonsiTie 00 amuabaTHOM mpoIiecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

KonunuecTBo TeminoTe U paboTa Kak
MEpbI U3MEHEHHS BHYTPEHHEN
sHepruu T]] cucremsl

BTopoii 3aKk0OH TepMOIUHAMUKY IS
PaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. Heo6patumoctsb
MPUPOHBIX MTPOLIECCOB

[IpuHIUITBI AERCTBUS TEMIIOBBIX
matuH. KIT/]

https://m.edsoo.ru/K313S5V5I

https://m.edsoo.ru/T8W2L9F8W

https://m.edsoo.ru/SOU9K1D3R

https://m.edso0.ru/C2N3T4D6W

71

72

MakcumansHoe 3nadenue KITJI.
uxn Kapuo

Pemenue 3amau

https://m.edsoo.ru/F6\VV1L5M3S

https://m.edsoo.ru/X315X3I5P



https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P

73

OKOJIOTHYECKHE aCIICKThI
HCIIOJIL30BAaHHS TEIIOBBIX
nBurareneil. TenaoBoe 3arps3HEHHE
OKPY’KAIOIICH CpeIb

https://m.edsoo.ru/U2W6I0Y7Z

74

75

76

Pemenue 3amau

O000111eHrE U cCUCTEMATU3ALMS
3HaHui 1o Teme "TepMoIuHaMUKa.
TerioBrie Mamneb"

KonTponbhas pabota no Teme

"Tepmoaunamuka. TernnoBbie
MAaIITuHE!"

https://m.edsoo.ru/Z8HOD1U1l

https://m.edso0.ru/\W3N1Z24060

https://m.edsoo.ru/R3A4N3V9I

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue u kunenue. Y genbHas
TEIJIOTa MapooOpa3oBaHM

https://m.edsoo.ru/U8J6E6WEN

78

79

HacpliiieHHble 1 HEHACHIIIIEHHbBIE
napbl. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH U J1aBJICHUS
HaCBILIEHHOTO ITapa 0T
TEMIIEPATYPBI, UX HE3aBUCUMOCTD
0T 00BbEMa HACBIILIEHHOTO Tapa.
3aBUCHUMOCTB TEMIIEPATYPBI
KUIIEHUS OT JaBJICHUS B KUAKOCTU

BnaxHnocTts Bo3ayxa. AGcomoTHas
Y OTHOCUTEJIbHAS BIIAXKHOCTh

https://m.edsoo.ru/C7E1V0OP2V

https://m.edsoo.ru/H2R4A4B0OR

80

81

Pemenue 3agau
TBépnoe teno. Kpucramimueckue n

amop(HbIe Tera. AHU30TPONUS
CBOMCTB KpUCTAJIJIOB

https://m.edsoo.ru/R2A2T9NSH

https://m.eds00.ru/T9T5B3 X8V



https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V

82

[InaBnenue u KpucrauM3aLus.
VY nenpHas TEIUIOTA MJIaBJICHUS.
CyOnumarnus

https://m.edsoo.ru/Z00O5N4E4N

83

Jedopmaruu TBEpIOTO TENA.
Pactsokenne u cxxatue. CaBur.
Mogyns FOnra. [Ipegen ynpyrux
nedopmarui

https://m.edsoo.ru/K3E401P7T

84

TennoBoe pacmMpeHne KUIKOCTEN
Y TBEPABIX TeJI. AHTAaPMOHHU3M
TEIUIOBBLIX KoneOaHuit qacTun
BEILIECTBA

https://m.edsoo.ru/X5S8LOD9R

85

86

[IpeoOpa3zoBaHue SHEPTUH B
(a3oBbBIX MEpexoaax

YPaBHeHI/Ie TEII0BOro OangaHca

https://m.eds00.ru/D2C1W2TO0T

https://m.edsoo.ru/H3B3X1C3Z

87

88

89

90

Pemenue 3amau

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie sBnenus. JlaBnenue
MOJ1 UCKPUBJIEHHOM MMOBEPXHOCTHIO
)kunkoctu. Popmyia Jlammaca

O06o0011eHNEe U cUCTeMaTU3aIHs
3HaHMUU 110 TeMe "ArperaTHble
COCTOsIHUSA BelecTBa. Pa3oBble
nepexonpl”

KonTpomnpHas pabota mo Teme
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®Pa30BbIe IEPEXOBI"

https://m.edsoo.ru/L5X2J4N7N

https://m.eds00.ru/G3L1G1K7P

https://m.edso0.ru/E2S6F6H4M

https://m.edsoo.ru/X2N4L7H40Q

91

DneKTpu3anus Ten u eé
MIPOSIBICHUS. DJICKTPUICCKUN 3aps/I.

https://m.edso0.ru/G8KOD9K2K



https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K

JIBa BHJ1a 3IEKTPUUYECKUX 3aPSI0B.
[TpoBOAHUKY, TUINEKTPUKH U
MOJTYPOBOIHUKU

92

DNEeMEHTAPHBINA ANEKTPUUECKUI
3apsd. 3aKOH COXpaHEHUs
HIIEKTPUYECKOr0 3apsaa

https://m.edsoo.ru/X5N5T8120Q

93

94

B3anmoneiicTBue 3apsioB.
Toueunsle 3apsbl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo.ru/A7C8A3B1A

https://m.edsoo.ru/Z5N4C2D9W

95

96

97

98

99

Dnektpuueckoe nose. Ero neiicteue

Ha SJICKTPUUCCKUC 3apsAabl

Hanps>kEHHOCTB 3IIEKTPUUECKOTO
nostst. [IpoOubIi 3apsn. JInaum
HaIPsKEHHOCTU JIEKTPUYECKOT O
noJisi. OHOPOHOE IIEKTPUUECKOE
oJie

IToTeHuanbHOCTh
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocTh moTeHIIMAIIOB B
HaIpsHKeHUE

IToTenunanbpHas OHEPIuAa 3apsaia B
QJICKTPOCTATUYCCKOM IIOJIC.
[ToTennuan QJICKTPOCTATUYICCKOT'O
I1O0JIA

CBs3b HaHpiI)KéHHOCTI/I OJIA U
Pa3HOCTU MMOTCHIUAJIOB IJIA
SJICKTPOCTATUYCCKOI'O ITOJIA

https://m.edso00.ru/G7S6V7S0T

https://m.edsoo.ru/L3B8L4U7S

https://m.eds00.ru/P2S9Z3R2X

https://m.edsoo.ru/N2C1X5X8H

https://m.edsoo.ru/VOA4F8L7L

100

[TpuHIMI cynepno3unun

https://m.eds00.ru/Q900B0A5X



https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X

ANEKTPUYECKHUX TOJEN

101 Pemrenue 3amau https://m.edsoo.ru/I4N4C3B3K
ITone Toueunoro 3apsaa. Ilone

102 /1€ TORCHHOTO 3aps . . https://m.edsoo.ru/X9D6D2A10
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO TIO
00BE apa. IloJyie paBHOMEPHO

103 peMYy I IU) e p BHUM pH https://m.edsoo.ru/B5M8D6D8V
3apsHKEHHON OECKOHEUHOU
ILIOCKOCTH
[IpoBonHMKY B

104 AJIIEKTPOCTATUYECKOM IIOJIE. https://m.eds00.ru/R3G3V2Q5V
VYcnoBue paBHOBECUS 3apsI0B

DT

105 A CKTPHIH 1 TOTYHPOBOHMIKH B https://m.edsoo.ru/E2H2J8B2N
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh https://m.edsoo.ru/X6P8W7EOR
TJIOCKOTO KOH/IEHCATOpa
ITapanmensHOE coe e

107 PAILIEILH JTHEHIE https://m.edsoo0.ru/B5X6R7V3Z
KOHJICHCATOPOB
IT

108 OCIICHOBATEIRHOC COCAMHEHIC https://m.eds00.ru/S8G7NSDSK
KOHJICHCATOPOB
9

109 HEPTITT 3APAHCHHOTO https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCATOpa

110 Pemenne 3amay https://m.edso0.ru/Q8K272602D

111 JBIDKCHHE 3aPAKCHHON HaCTHIIEI B https://m.edsoo.ru/R7S5J7N3R
OJIHOPOJHOM DJIEKTPUIECKOM TIOJIe

112 Pemenne 3amay https://m.edsoo.ru/F8L4D4A4T
O00011IEHNE U cUCTEMATH3A

113 H s https://m.edso0.ru/I0T3J313U

3HAHUH 10 TeMe " DIEeKTPUIECKoe



https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U

mose"

KonTponbhas pabota no teme

114 https://m.edso0.ru/E9O2C915J]
"JnekTpuueckoe mnose"
Cuna toka. [IocTosSTHHBIN TOK.

115 YcnoBus CymecTBOBaHUS https://m.edso00.ru/C9P3V4X1Q
MOCTOSTHHOTO 3JICKTPHYECKOr0 TOKa

116 Herounmia Toxa. Hanpsxettie i https://m.edso00.ru/X2W9F5Q1A
OJ1C

pq7 | 3aKom OMa wii yuactia e https://m.eds00.ru/PEGOMITEX
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBHCHMOCTh COITPOTHUBIICHHS

118 OAHOPOAHOTO NPOBOAHEA OT €10 https://m.eds00.ru/M8S501T4Y
JUTMHBI ¥ IIOMIAIM TOIEPEYHOIO
CeUCHUS

119 ¥ ACIBHOE COMPOTHBICHHE https://m.edsoo.ru/R5L1EO0D5G
BelecTBa. Pemenue 3amau
[TocnenoBarenpHOE, TapaLIEILHOE,

120 CMEIIAHHOE COEeUHEHNE https://m.edso0.ru/I6T2S002K
MIPOBOIHHKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpaBuna https://m.edso0.ru/D9P9Z8LEY
Kupxroga

122 Pemienne 3agau https://m.eds00.ru/T308R7G7V

13~ PaboradieKpiieckoro Toka. https://m.eds00.ru/G2BIY0DIK
3akon J[xoyns —Jlenma

124 Pemienne 3agau https://m.edso0.ru/B6Q0A3R7S

125 MorocTh SIEKTPHYECKOTO TOKa. https://m.edsoo.ru/E3V4R2Z1N

Tennopas MOIIHOCTbD, BBIACIACMA



https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N

Ha pE3uCTOpC

126 Pemenue 3amau https://m.edsoo.ru/A7Y7X9E5T
3J1C €HHEE COIIPO eHue
127 JAC n BryTpeHH HPOTHBIICHH https://m.edso00.ru/ROK4Y6Q3X
HWCTOYHHUKA TOKA
3 O I
128 akon Maumm fromon . https://m.edsoo.ru/S9H7C20Q3V
(3aMKHYTOM ) 2JIEKTPUIECKOH IeTTH
129 Pemenue 3amau https://m.edsoo.ru/O5E7N7X7M
130 MOoOLHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/F7Z7V5E2Z
131 KopoTtkoe 3aMbikaHue https://m.eds00.ru/O9B3P4D4R
Konpgencaro e OCTO oro
132 HHICHCATOP B LETH HOCTOAHHOT https://m.edsoo.ru/G5A4E2A5S
TOKAa
133 Pemenne 3amau https://m.edso0.ru/P6 X4G9E9I
P
134 | cLietie 3aﬂ? o HOTEME _ https://m.edsoo.ru/FOW619G6K
ITOCTOSHHBIN TCKTPUYCCKUN TOK
Pemenue 3agad mo reme
135 " et qun e — https://m.edso0.ru/X0Q4F9C0Z
HOCTO?[HHI)II/I BHGKTpI/I‘IeCKI/II/I TOK
P
136 " CHICHHE Saﬂfq Ho Teve — https://m.edsoo.ru/U5Z2H9W2]
HOCTO?[HHI)II/I BHGKTpI/I‘IeCKI/II/I TOK
O000I11IeHNE U CUCTEMATHU3AIHS
137 3gaHui 110 TeMe "T1oCcTOSHHBIH https://m.edsoo.ru/F4K6G3W3l
JNEKTPUYECKUH TOK"
KourponpsHaast pabora 1o teme
13g | OnTPOTIbHAT prbota niodeme https://m.eds00.ru/KOXBQ4X7X
HOCTOS[HHI)II/I BHGKTqueCKHH TOK
DneKTpudecKas MPOBOANMOCTh
139 Da3JIIHHBIX BELIECTE. https://m.edsoo.ru/U8HIF6V30

DIIeKTPUUECKHUI TOK B METaJJIaX.
CBepxnpoBOIMMOCTb



https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O

140

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3JEKTPOJIMTOB. 3aKOHBI
®dapanest 15 JJIEKTPOIU3a

https://m.edsoo.ru/C7T7U0B3T

141

142

143

DJIEKTPUUYECKHI TOK B ra3ax.
[Inazma

DJIEKTPUUYECKUN TOK B BaKyyMe.
Bakyymubie npu0opbl

DIIEKTPUUYECKUI TOK B
MOJTyIPOBOIHUKAX

https://m.edsoo.ru/O403R6E3A

https://m.edsoo.ru/BSE3FOW1A

https://m.edsoo0.ru/C1K708F1P

144

145

[omynpoBoAHUKOBBIE TIPHOOPHI

Ou3nyecKuil MPakTUKyM 0 TeME
"M3mepeHue cuibl Toka 1
HANPSDKEHUS B LIENH MOCTOSHHOTO
TOKA MPU TOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" uinu "3HaKOMCTBO C

1 poBoi 1abopaTopuei o
duzuke. [Ipumeps! n3mepeHus
(bu3NYECKUX BETUYMH MPU TTOMOIIN
KOMITBIOTEPHBIX JATYUKOB"

https://m.edsoo.ru/HOY2P3Y5Z

https://m.edsoo.ru/A5N5C5X7Z

146

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKEHMS C LIENBIO ONPENETICHUS
MI'HOBEHHOH cKopocTH"

https://m.edsoo.ru/Z1D4N717Y

147

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHus Npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBUKEHUHU 110 HAKJIOHHOM
miockoctu" unu "HcecnenoBanue

https://m.edso00.ru/Z8Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

3aBUCHMOCTH ITyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBHKEHUU"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHus
CBOOOHOTO TaieHus" WU
"N3y4yeHue qBUKEHMS TENa,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso00.ru/G1TOK9D60O

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tela 110
OKPY’KHOCTH C TIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO" WIH
"HccneqoBanue 3aBUCUMOCTH
nepuoaa ooparieHuss KOHHYeCKOro
MasiTHUKA OT €T0 MapaMeTpoB"

https://m.edsoo.ru/P4Q4M9V70

150

151

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mMepeHune paBHOIEHCTBYIOIIEH
CHJIBI ITPU JBMKEHUM OpycKa 1o
HAKJIOHHOM INIOCKOCTH" WJIN
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOH IJIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €T0
macchl"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUI
YOPYTOCTH, BOSHUKAIOIINUX B
MPY>KUHE U PE3UHOBOM 00pasIie, OT
ux nedopmanun" unu "Nzyyenue
JBUKEHUS] CHCTEMBI T€J, CBA3aHHBIX

https://m.edsoo.ru/T9O8A9P5B

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

HUTBIO, IEPEKUHYTOH 4epe3 JIErKUU
6510K"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko uIeHTa TpeHus
110 BEJIMYMHE yTIOBOTO
Kod(duUIMeHTa 3aBUCUMOCTH
Frp(N)" mu "HccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM
koa(urmeHToM TpeHus" nIu
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly ¢ TpeHuem"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBui
paBHOBecHs TBEPIOTO TeJa,
HMMEIOIIETO OCh BpaleHus" win
"KoHcTpyupoBaHue KpOHIITEHHOB U
pacyér cui1 ynpyroctu" wiu
"N3y4yeHne yCTOHYMBOCTU TBEPIOTO
TeJa, UMEIOLIEro IMJI0alb Onopbl"

https://m.edsoo.ru/Q2N1Z9F5F

https://m.edsoo.ru/O5M1B2R0V

154

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepeHune umIiyibca Tena mno
TOPMO3HOMY ITyTH" WK
"M3mMepeHue CUIIBI TATH, CKOPOCTH
MOJIENIN SIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TATH" WK
"CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJa ¢ UMIYJIbCOM CHJIBI" WIIN
"HccnenoBanue coxpaHeHUs

https://m.edso00.ru/S3JOX3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

UMITyJIbCa TIPU YIPYTOM
B3aumojieiicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTUH TeJla 0
TOPMO3HOMY ITyTH"

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUIECKOTO
nporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue IUPPOBOI
naboparopun)" unu "Hzyuenue
M30XOPHOTO Mpolecca’ uiu
"N3yuenue nzobapHoro mporiecca"
i "lIpoBepka ypaBHEHUS
cocrosiHus"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepeHue yaenbHoi
ternoéMioctH" vin "cciienoBanue
npolecca OCThIBaHMSI BelecTBa"
i "HccaenoBanue agnadaTHOTO
npouecca" wim "H3ydenune
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KHIIEHUS KUIKOCTEN"

https://m.edsoo.ru/I6C5P7G6C

https://m.edsoo0.ru/J8C7B2W8D

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCIIapeHus KUIAKOCTEN" Uin
"N3mepeHune yaenbpHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HAaCBIIICHHBIX IApOB" MU

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

158

"N3mepenue abCOMIOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKa
MacChl MAPOB B TOMEIIECHUM .
N3mepenne ko3¢ durnrenrta
MOBEPXHOCTHOTO HATSKEHUS

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaGmronenue npeBpalieHus
SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
M3JIy4eHHs CBETOAMOAa" Un
"N3y4yeHue npoTekaHus ToKa B
LeMy, coiepKalie Konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCIIe0BATEILHOM COEIUHEHUU
KOH/IEHCATOpOB"

https://m.edso00.ru/D0Z5T3X7H

159

160

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" HIIH
"N3mMepeHue yaenpHOro
CONPOTHUBIICHUS MPOBOJHUKOB" WU
"HccnenoBaHue 3aBUCHMOCTH CHUJIBI
TOKA OT HAIPSLKEHUS 1J151 JTaMITbl
HakajauBaHus"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HabOmtonenue anektponuza’ uiu
"N3mepenue 3apsa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/Y607B2K7N

https://m.eds00.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temnepatypbl” uian "CHITUE BOJBT-
aMIIEpHOM XapaKTEPUCTUKHU auoaa"

161

PesepBueiit ypok. O000mIeHNE U
cHUCTEeMaTH3allHs 3HAHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/C901M5N6L

162

163

164

PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"lunamuka"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"Crartuka TBEp0ro Tena"

PesepBusiit ypok. O6o0meHue u
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

https://m.edso0.ru/lJ3X7B7Z7Z

https://m.edsoo.ru/W9Z2G3L5U

https://m.edsoo.ru/Y8Z0W2N9C

165

Peseprublit ypok. O60011eHNE U
cucremMaru3anus 3HAHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKUHETUYECKOU
Teopun"

https://m.edsoo.ru/D7Q5Y9Y9E

166

PeseprubIil ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HAaHUH 110 TeME
"Tepmonunamuka. TennoBbie
MalInHb!"

https://m.edsoo.ru/I9N3R20Q4D

167

Peseprubrit ypok. O6001IeHNE U
CHUCTEMaTH3aIus 3HAHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble epexoan"”

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

168

PesepBueiit ypok. O600mIcHNE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"Dnekrpuueckoe nosie"

https://m.edsoo.ru/H8H5W3K5X

169

PesepBueiit ypok. O000mIeHNE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"TlocTOsSHHBIN 31eKTpUYeCKUil TOK"

https://m.edsoo.ru/X8K1U9C2B

170

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMaTH3alus 3HAaHUH 110 TeMe
"Toku B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

https://m.eds00.ru/O2E1T1H4Z



https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi 00pa3oBaTe/IbHbIC pecypChl
padoThI padoThI

B3anMonelcTBie MOCTOSHHBIX

1 MATHUTOB H MPOBOITHIOB ¢ 1 https://m.edsoo.ru/G5G8C2G9D
TOKOM. MarduTHoe II0JI€E.
I'mnote3a Ammepa
BekTop MarHuTHOM MHIYKITHH.
I1

2 pH cynepnuo SHHIH 1 https://m.edsoo.ru/P4Q2U9F4 X
MAarHmuTHBIX ITOJICH. HI/IHI/II/I
MarHUTHOW UHIYKIIHHU
M

3 ATHHTHOC HOIE MPOBOTITa ¢ 1 https://m.edsoo.ru/X4C5V6P3G
tokoM. OnbIT Dpcrena

A .

4 Crna Amnepa, o€ HanpasiieHHe 1 1 https://m.edso0.ru/Q0M4X1X6J
MOJyJIb

5 Pemenne 3amau 1 https://m.edsoo.ru/P3Z0L0O0R
IT A .

6 PHMCHEHHE 3aKoHa AMTEpa 1 https://m.edsoo.ru/D812U2U00
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuia JlopeHiia, e€ HanpaBJICHUE U

7 MOy Tb. JIBIKEHHE 3apshKeHHOM 1 https://m.edsoo.ru/X604U7R8A
YaCTHUIIBI B OHOPOTHOM
MardHUTHOM II0JIE
Pemenne 3amau 1 https://m.edso0.ru/K910C6Q3C

9 PaGora cunel JlopeHniia 1 https://m.edsoo.ru/P7F8TOCS8S

10 Penrenne 3amau 1 https://m.edsoo.ru/D8M2R618Q

11 MaruuTtHoe nose B BEIIECTBE. 1 https://m.edso00.ru/P9M6E0O3R7X



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X

DeppoMarHeTUKH, mnapa- u
JMaMarHeTUKH

OCHOBHBIE CBOWCTBA

12 dbeppomarneTnkoB. [Ipumenenue https://m.eds00.ru/Q3Y8U3H5C
dbeppoMarHeTUKOB
P

13 > CLLICHIE 38T 110 TeMe https://m.eds00.ru/M4OOWSB2A

MaruuTHO€ moJie

P

14 | CHICHHE saAad HO,,TeMe https://m.edso0.ru/R5N210V4X

MarunuTtHoe nosie

SIBneHne 2NEKTPOMArHUTHON

15 nHaykuu. [loTok BekTopa https://m.edso00.ru/\VV9X7S809H
MarHUTHON MHIYKITUU

16 OJ1C unayKImMu https://m.eds00.ru/C7Y3Q5D1F
3 .

17 AKOH SJICKTPOMATHITTHON https://m.edsoo.ru/E9O6Q0S4L
unaykuuu Papanes
B .

18 HXPEBOE SICKIPHACCKOE HOTE https://m.eds00.ru/L9Z2D704]
Toxu dyko
O/J1C MHAYKIMY B IBHKYIIUXCS

19 https://m.edsoo.ru/\W2J812Z4G
MPOBOHHUKAX

20 Pemnrenne 3amau https://m.edso0.ru/J1Q9J0B6A

21 [IpaBuno Jlenua https://m.eds00.ru/K3G3Z5X5D
WuayktuBHOCTh. KaTyika

22 WHIYKTUBHOCTH B LIETIN https://m.edsoo.ru/D6M2P8B2M
MOCTOSTHHOTO TOKa
A .OC

23 BIICHIE CAMOMHAY KA. S]] https://m.eds00.ru/H711COES]
CaMOWHTyKITUT
C)

24 HEPIT MATHITTHOTO oM https://m.eds00.ru/C5L8W1D8Q

KaTyIKH C TOKOM.



https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q

DIIEKTPOMArHuTHOE I0JIe

25

26

Penrenue 3anau

O00011IeHNE U CUCTEMATHU3AIUS
3HAHWUH 10 TEME
"OnexkTpoaguHaMuKa"

https://m.edso0.ru/B8G2R3W3M

https://m.edsoo.ru/F5F1V2D7C

27

KonTtponpHast pabora o Teme
"DnexkTpoauHaMuka"

https://m.edsoo.ru/KOT5M2Y 1S

28

29

30

31

KosebarenbHas cucrema.
CBoOOIHBIEC KOJICOAHUS.
lMapmonnueckue konebanus

Kunemarnueckoe U JUHAMUYECKOE
OIMCAaHUE KOJIEOATENBHBIX
IBIDKECHUN

DHEepreTu4yecKkoe ONnucaHue.
BbIBOJI IMHAMHUECKOTO OMMCAHUS
rapMOHUYECKUX KoJeOaHHH u3 ux
JHEPreTU4ECKOro u
KMHEMAaTU4EeCKOTO OIMCAHHUS

Ammutyaa u gaza kojnebaHui

https://m.edsoo.ru/S8E5SHOKG6F

https://m.edso0.ru/A6S901V4Q

https://m.eds00.ru/0O4S4H7T5X

https://m.edsoo0.ru/TOISC1Y1l

32

[Tepuon u yacTora KosieOaHUH.
[Tepuoa manbrx cBOOOTHBIX
KoneOaHui MaTeMaTHYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX
KoJie0aHui MPy>KMHHOTO MasiTHUKA

https://m.edsoo.ru/U7S4U5V2L

33

34

3aryxaromye KojaeOaHusl.
BrinyxeHHbIe KOeOaHMs.
Pe3onanc

ABTOKOJIEOaH U

https://m.edsoo.ru/I5D3X5G2P

https://m.edsoo.ru/Z3A8VOM2T



https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T

35

Pemenue 3amau

https://m.edsoo.ru/JIW1A1F4P

36

37

38

VYpok-koHpepeHus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpyMEHTax"

O000111eHrE U CUCTEMATU3 AL
3HaHUH o TeMe "MexaHnyecKue
KoJiebanus"

OeKTpOMarHUTHbIE KOJICOaHusl.
KonebaTenbHbIil KOHTYD

https://m.edsoo.ru/HOH4S6K4A

https://m.edso0.ru/LOO0D1X9R

https://m.edsoo.ru/B7D6D5C1R

39

®opmyrna Tomcona. CBsi3b
aMIUIMTYAbI 3apsijia KOHJEeHcaTopa
C aMIUIUTYIOM CHJIBI TOKA B
K0J1e0aTEeIbHOM KOHTYpE

https://m.edsoo.ru/K2F8RIL3D

40

41

42

3aKOH COXpaHEHMsI SHEPTUU B
AAeILHOM K0JIe0aTeIbHOM
KOHTYype

3aTyxa}omHe QJICKTPOMArHUTHBIC
KoJIeOaHHS. BI)IHY)KIICHHLIC
SJICKTPOMArduTHBIC KoJICOaHHS

IlepemenHsIit TOK. Pesucrop u
KOH/JIEHCATOP B LIENH IEPEMEHHOI0
TOKa

https://m.edsoo0.ru/O4A0N20Q7R

https://m.edsoo.ru/T4TOM5U9D

https://m.edsoo.ru/E1E4R7V5Y

43

KaTYHIKa HHIAYKTHUBHOCTHU B LCIIN
MEPEMCHHOTO TOKa

https://m.edso0.ru/X6Z015P10

44

45

3akon Oma AJis SJIEKTPUIECKOM
IIETTH IIEPEMEHHOTO TOKa

MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE

https://m.edsoo.ru/Y6I18M8K3U

https://m.edsoo.ru/A7TM2G9T4J



https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J

3HA4YCHUC CUJIBI TOKA U

HaANPSDKEHUS
46 Pe3oHaHC B 2NIeKTpUYECKOH TeTH https://m.edsoo.ru/TIW3T2P9B
47 Pemenue 3amau https://m.edsoo.ru/FOY4J4Z4P
WneanbHblif TpancdopmaTop.
48 Hpomssozctso, nepenata n . https://m.edsoo.ru/Y2Q1A4U8R
OTPEeOIEHUE IEKTPUUECKON
SHEPrUuu
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE JIECKTPOIHEPTHUH.
49 KynbTypa ncnonb3zoBanus https://m.edso00.ru/O6L3K0DOL
AJIEKTPO3HEPIUU B NOBCEIHEBHOM
KU3HU
50 Pemenue 3anau https://m.edsoo.ru/A4X6RAQ4F
51 Pemenue 3amay https://m.edsoo.ru/l4E9R7F2G
O00011eHNEe U CUCTEMATU3ALIS
52 3HaHUN 1O TeMe https://m.edso0.ru/R9Y4Q4B2V
"JJIeKTpOMarHuTHbIE KoieOaHus"
MexaHu4YecKre BOIHBI.
53 XapakTepUCTUKH MEXAHUYECKUX https://m.eds00.ru/Q618ROI7G
BOJIH
54 CBoiicTBa MEXAaHUYECKUX BOJIH https://m.edso0.ru/\V3Y3L1K7I
55 3ByK. XapaKkTepUCTHUKH 3ByKa https://m.edsoo.ru/B9L416H3L
WNHuppasByk u ynbTpa3ByK.
56 [IIymoBoe 3arpsi3HeHnE https://m.edsoo.ru/F8G8O0CIN
OKpYXKaroIeu cpebl
57 Pemenue 3amau https://m.edsoo.ru/0O2D5B1L0H
58 DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/Z1J4J3U2M



https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M

N3nyyenue 351eKTpOMarHuTHBIX
BOJIH

59

60

61

62

OHeprus 31eKTPOMarHUTHBIX
BosIH. CBolicTBa
AIIEKTPOMArHUTHBIX BOJTH

[IIxana 37eKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3MeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHIUTIBI paInOCBS3U U
TeneBuaeHus. Paquookanusi.
DJIEKTPOMArHuTHOE 3arpsi3HEHUE
OKpYXKaroIlei cpebl
KoHTpoinbHas pabota 1o Teme
"Konebanusa v BoaHb"

https://m.edsoo.ru/ASVOF4E7T

https://m.edsoo.ru/L4L9D8C2P

https://m.edsoo.ru/R4T3L4Z6R

https://m.edsoo0.ru/I6T7C3N9G

63

64

65

Caer. 3aKOH MPSIMOJIUHENHOTO
pacIpocTpaHeHHUs CBETa
Pemienue 3a1a4 Ha mpUMeHeHUE
3aKOHa MPSMOJIMHENHOTO
pacrpocTpaHeHHUs CBETa

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKaiio

https://m.edsoo.ru/D0ISC5N8P

https://m.edso0.ru/O9N8Y4X4R

https://m.edso0o0.ru/G3P8G0T2Y

66

[Ipenomnenue cBera.
AOCOIIOTHBIN 1 OTHOCUTEILHBIN

IMMOKa3aTeiib MPCIOMIICHUS. ITonnoe

BHYTPEHHEE OTPaKEHUE.
[IpenenbHblii yroa noaIHOro
BHYTPEHHETO OTPAKEHUS

https://m.edso0.ru/Q91503F2J

67

Pemenue 3aga4 Ha npUMEHEHUE

https://m.edsoo.ru/A6DOF409A



https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A

3aKOHOB OTPAKCHHUA U
IMPECIOMIICHUA CBETA

Xon nydeit B mpusme. ucnepeust

68 ceta. Cl0XHBIN cocTaB 6eI0ro 1 https://m.eds00.ru/Q2P002F4H
cBeta. IlBer

69 Jluizsel. oKycHoE paceTosHie i 1 https://m.eds00.ru/A?B2A5X1H
ONTHUYECKAs CUJIA JTUH3BI
[TocTpoenue nzobpaxeHuii B

70 JIUH3aX U UX CUCTEMaXx. 1 https://m.edsoo.ru/W5Y6A8H3F
YBenuueHue JIUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paKECHHM, MOTy4aeMBbIX C 1 https://m.edsoo.ru/C4S1IH1Y4A
MOMOIIBIO JINH3

72 I'ma3 xak onrtuueckas cucrema 1 https://m.eds00.ru/M8L4Q8H2D
Pemenne 3anayu. [Ipenens

73 IPUMEHUMOCTH I€OMETPUYECKON 1 https://m.edsoo.ru/I5Z7R114B
OTTUKHU

74 (CKOpOCTS CBETA H METOIbI ce 1 https://m.edsoo.ru/E3Y8U6DON
U3MEPCHHUS

75 Hucnepcus ceera https://m.edsoo.ru/\VV418Z3L5R

76 Wutepdepenums ceta https://m.eds00.ru/0O1S4W8X9K
KorepeHTHBIC HCTOYHUKH.

77 VYcenoBus HaOIHOIEHUS 1 https://m.edsoo.ru/K2Z0K9S3U
MaKCHMyMOB 1 MUHUMYMOB

78 Pemienue 3anau 1 https://m.edsoo.ru/R2C2G9L9S

79 [Ipumenenue natepdepeHIum 1 https://m.edso0.ru/B7N6R7PIR

80 Hudpakmus ceTa 1 https://m.eds00.ru/02Q3C4Z8U

81 JndpakmoHHas pemeéTka. 1 https://m.edsoo.ru/Y5X5D1W8P



https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P

VYcioBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB

82

83

Pemenue 3amau

HOHGpe‘IHOCTB CBETOBBIX BOJIH.
Honapmaunﬂ CBE€Ta

https://m.eds00.ru/G8U0S3X8C

https://m.edsoo.ru/L1A1Y8I8I

84
85

Pemenue 3amau

CBeTOBEIC SIBIICHUS B mpupoac

https://m.edsoo.ru/I7U2E3M7K

https://m.edso0.ru/K2T9L2Z0F

86

O00011IEHNE U CUCTEMATHU3AIUS
3ganni mo reme "Onruka"

https://m.edsoo0.ru/C6Y8K3D3D

87

88

89

KoHTpoinbHas pabota 1o Teme
«Onruka»

I'paHUIIBI TPUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH. 3aKOHBI
3JICKTPOIMHAMMKY U TIPHHITUIT
OTHOCHUTEJIBHOCTH

ITocTynaTel cneuaIbHON TEOPUU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/POF9V1I12P

https://m.edso0.ru/G6M2L6T2I

https://m.edsoo.ru/P6 A3C4W2K

90

IIpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoOpa3oBanus
JlopeHna. ¥YcnoBue Npu4NHHOCTH.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHHM U COKPAILLEHUE JITMHBI

https://m.edsoo.ru/I0C7P4P0OY

91

DHeprus U UMIYJIbC
PENSITUBUCTCKON YacTUIIbI

https://m.edsoo.ru/E2W3L5P4N

92

CBs13b Macchl ¢ SJHEPTUEN U
HMITYJIbCOM PEISTUBUCTCKOU
YacTULIBI. DHEPrHsl MOKOs

https://m.edso0.ru/D5Z0N7F8G



https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TeILIOBOE HU3JTy4YCHHUC

https://m.edsoo.ru/B616RIHGE

94 3akoH cMelennsa Buna https://m.edsoo.ru/EIMOB2A0N
r M. II .

95 nmoTesa JIAfKa O KBarTax https://m.edsoo.ru/P115H6J3F
DoToHEI

96 DHeprus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/R6M9PORIV
(o) .0 A.T.

97 OTOIhPeKT. OmprTe! https://m.edso0.ru/G2P8C3J8Z
CroneroBa. 3akonbl (hoTodPdexra
YpaBHeHnue DUHIITEHA 17151

98 dororddekra. "KpacHas rpanumna” https://m.edsoo.ru/C4C3P5U8K
doTtoapdexra

.0 II1. H.

99 Aapnerue cBeta. OMbITEL https://m.eds00.ru/A9EIM7X3N
JleGenena

100 BoHOBEIE CBOWCTBA YaCTHUIL https://m.edsoo.ru/Y8X4J4A9M
Bounnsl e bpoiiid. JInvuHa BoJHbI

Bpoii §]

101 /1€ DPOIIIA M pasMepbl Ovﬂacm https://m.edsoo.ru/E1Y1B5Z7G
JIOKAIIM3aluy JBUKYIIeHCs
YaCTHUIIBI
K i .

102 OPTYCKYJIAPHOBOTHOBOU https://m.edsoo.ru/N4B0X9Y8Z
Ty alTu3M

103 Jlngpaxuus >IEKTPOHOS Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaIIax
Crneuuduxa usmepeHuii B

104 Mukpomupe. COOTHOLLIEHUS https://m.eds00.ru/I0Z9S9A0W
HeonpenenénHoctei I'elizendepra

105 Pemenue rpadudecknx 3agaq https://m.edsoo.ru/P2D8Y5T3M

106 Pemienne pacu€THbIX 33124 https://m.edsoo.ru/ROF6H2Z2I
K 0 :

107 OHTPOIIHAT paboTa IO TeMaM https://m.eds00.ru/O5W1R8T8)

"Ocnossl CTO",



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J

"KopnyckyisipHO-BOIHOBOMN
Jyanuszm"

108

109

OIBITHI 110 UCCIIEIOBAHUIO
crpoeHus aroMa. Ilnanerapnas
Mojieh atoma Pesepdopaa

ITocrynatel bopa

https://m.edso00.ru/N2S2T204T

https://m.edsoo.ru/\V9D9IK7GOM

110

Buasi ciektpoB. CriekTp ypoBHE#
SHEPruU aToMa BOJIOPOAa

https://m.edsoo0.ru/S6H905N3V

111

112

CIIoHTaHHOE H BBIHYKACHHOC
N3ITYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/P4C1J804M

https://m.edsoo.ru/D9P9J8B1K

113

Hyxiionnas mozens sipa
I'eitzen6epra-lBanenko. 3apsa u
MaccoBO€ YHCIIO sapa. M30TomsblL.
PagunoaktuBHOCTH

https://m.edsoo.ru/I8J6 K7E5N

114

3aKoH paJIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
n3inydeHus. Bnusaue
pPaIuoOaKTUBHOCTU Ha KUBBIE
opranusmsl. Jlosumerpus

https://m.edsoo.ru/U2W1K6N5N

115

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cunbl. Jledekt Macch
anpa. SlnepHsie peakuuu. SnepHeie
peakTopsl. [IpoGiembr
YIPaBISIEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS SAEPHOU SHEPTETUKHU

https://m.edso0.ru/14021100J

116

Meroasl perucTpannuy u

https://m.edsoo.ru/H7W5I12M8U



https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U

117

118

MCCJIEI0BAHMS DJIEMEHTAPHBIX
yacTtull. ®yH1aMeHTaJIbHbIE
B3aUMOJICUCTBUSI. bapnoHsl,
ME30HBI U JIENTOHEI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-TiitooHHast MOJIeb
aJpOHOB

®du3uKa 3a npeaeaaMmu
CrangaptHoit Mmoaenu. TémHuas
Marepusi U TEMHas SHEPTHSL.
EnuHCTBO (DM3n4ecKoil KapTHHBI
Mupa

OTanbl pa3BUTHS aCTPOHOMUU.
3HayeHHUEe aCTPOHOMUH

https://m.edsoo0.ru/Z2Q9U3C6Y

https://m.edsoo.ru/NOR8I1G1M

119

[IpuMeHuMOCTh 3aKOHOB (PU3UKU
JUIsL 0OOBSICHEHUSI IPUPO,IBI

KOCMHYECKHX 00BbEKTOB. MeTo/1bI
ACTPOHOMMYECKHX HCCIeI0BaHUN

https://m.edsoo.ru/I7Q8F6Q6Y

120

CoBpeMeHHbBIE ONITHYECKHE
TEJIECKOTIBI, PaIMOTEIECKOTIHI,
BHeaTMoc(epHas aCTpOHOMHUS

https://m.edso0.ru/C4X0Q6Y0OW

121

122

123

Bup 3é3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUITAHETHI, UX
BUIMMOE JIBIKEHNE

Conneunas cucteMa. CojHIIE.
ConneyHast akTUBHOCTb.
Ucrounnk sneprun ConHia u
3BE3]

3BE3bI, X OCHOBHEIE

https://m.edso0.ru/N1Z1T9V9IK

https://m.edsoo.ru/D6X4E3L1E

https://m.edsoo.ru/E2H6U8P20



https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O

XapakTepUCTUKHU. [luarpamMmma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

124

125

126

127

128

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

BuyTpennee crpoenue 3BE371.
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXO0XKICHUU U SBOJIIOLUU
Connna ¥ 3B&37. DTaIlbl JKU3HHA
3BE3/1

Muieunsiii [1yTe — Hama
I'anaktuka. TUNbI rajakTHK.
UeEpHble ABIPHI B sApaX TaTAKTHK

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xa66ma.
Teopus bosnbuioro B3peiBa.
PenukroBoe uznyueHue

MacmrabHasi CTpyKTypa
Bcenennoii. MeTtaranaktuka

https://m.edsoo0.ru/S5HOM6S0V

https://m.edsoo.ru/M3M5Y0C8W

https://m.edsoo.ru/E5SDOC5F6B

https://m.edso0.ru/O9R8WIY1Y

https://m.edsoo.ru/Q4F3H3L4K

129

130

Hepeménnpie nmpobiembl
aCTPOHOMUHU

Du3n4eCKUu IPAKTUKYM I10 TEME
"HccneqoBaHue MarHUTHOTO TTIOJIST
MMOCTOSTHHBIX MarHuTOB" MIN
"HcceqoBanre CBOMCTB
dbeppoMarueTUKoB" UiIu
"HccnenoBaHue aeiiCTBUS
MOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM"

https://m.edso0.ru/O6N5D0X7M

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W

131

132

133

134

135

Pu3n4eCKu IPAKTUKYM 110 TEME
"U3mepenue cuibsl Amriepa’ uinu
"N3y4yeHue 3aBUCUMOCTH CHUJIbI
Awmrnepa OT cuiibl TOKa'" W
"OnpeneneHue MarHuTHOM
WHIYKIUWA Ha OCHOBE U3MEPEHUs
cuibl Ammnepa"

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUA
3JIEKTPOMAarHUTHOM MHAYKUIUN"
uin "OnpeneneHue HHAYKIIUN
BHUXPEBOI'0 MarHUTHOTO MOJs"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccneqoBaHue ABJICHUA
camounaykiuun" win "Coopka
MOJIEJIN 3JIEKTPOMArHUTHOTO
reHeparopa"

Du3n4eCKUu IPAKTUKYM I10 TEME
"N3mepenue nepuojia CBOOOIHBIX
KOJIEOAHUN HUTSHOTO U
NPYXUHHOTO MasiTHUKOB"

Du3HYeCKU IPAKTUKYM I10 TEME

"IIpeoOpa3oBaHue SHEPTUM B
IPYKUHHOM MasiTHUKE"

https://m.edsoo.ru/\V7S7N9F2P

https://m.edsoo.ru/P2L3A0D3N

https://m.edsoo.ru/\V4AN3VOD9A

https://m.edsoo.ru/TSU7R4X6L

https://m.edsoo0.ru/G6J5Z1B2E

136

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKA Y€pe3 MOCIIEN0BATENBHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIlIKy U pe3ucTop” wim

https://m.edsoo.ru/D3P8AO0X6N



https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

"HccnenoBanue paboOThI
MCTOYHUKOB CBETAa B LIETIH
MEPEMEHHOTO TOKa"

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

DuU3nyeCcKui MPaAKTUKYM 110 TEME
"N3mepeHue nokasarens
MPEJIOMJICHUS CTEKJIa" WIH
"IlonyueHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia u
JTUH3bL"

https://m.edsoo.ru/H4K414MOK

139

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PACCTOSIHUS OT
BellecTBa (Ha MPUMEpPE KUIKUX
nuH3)" uin "U3Mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroIIuX JINH3"

https://m.edsoo.ru/H4C3S0K5V

140

Pu3n4ecKuil NPAKTUKYM 110 TEME
"Habmonenue nudpakimm,
UHTEepEPEHIMU U TONIApU3aLUU
ceera"

https://m.edsoo.ru/N3M1B5H4B

141

Pu3n4ecKuil TPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbca U
SHEPrUuU PEISATUBUCTCKUX YACTHII
(mo ¢oTorpagusim TpeKoB
3apsHKEHHBIX YacTUI] B MArHUTHOM
nose)"

https://m.edsoo.ru/FO9D5M5H2E



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E

142

143

144

145

Pu3n4eCKu IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka
Ha OCHOBE MCCJIEJOBAHUS
doTtodrddexra" nam
"HccneqoBaHue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccnenoBanue crieKkTpa
pa3pekeHHOr0 aTOMapHOTO
BOJIOPO/Ia U U3MEPEHUE
noctostHHOM Punbepra”

Ou3nyecKuil MPakTUKYM 0 TEME
"HccnenoBanue paguoakTUBHOTO
¢doHa C UCTIOJIBL30BAaHUEM
nosumerpa" uinn "Uzydyenue
IIOTJIOIIEHUS OeTa-4acTHIl
amoMuHueM"

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaOmronenust 3B€31HOT0 HEOA
HEBOOPYKEHHBIM I'TIa30M C
WCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Momayapus
U sipKue 3BE3/1b1" WU
"HabGmtonenus B Teneckorn JIyHbI,
MJIaHET, TYMAHHOCTEH U 3BE3HBIX

https://m.edso0o.ru/B6Y1T9C2U

https://m.edsoo.ru/T5SN0J9D6N

https://m.edso0.ru/Q2D701P3J

https://m.edsoo.ru/NOXOMOW1P



https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

cKoruieHuin"

146

O000111eHrE U cCUCTEMATU3ALMS
3Hanuil. Pose ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyesaoBeKa

https://m.edsoo.ru/T7S7TU5A9F

147

O06o00mIeHre U cucTeMaTHU3aIs
3HaHuil. Posb 1 MecTo ¢pu3uku u
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

https://m.edsoo.ru/D3X0E9J8F

148

O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Poss ¢pusndeckoii Teopun
B ()OPMHUPOBAHUH TIPEACTABICHUI
0 (hM3UYECKON KapTUHE MHUPA,
MecTO (PU3HUECKON KapTUHBI MUpa
B 00I1IEM Py COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeJCTaBIeHUN 0 IPUPOE

https://m.edsoo0.ru/09Z3W6E2M

149

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 1o teme "Kunemaruka"

https://m.edso00.ru/S0X9P3D3B

150

151

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 1o teme "Kunemaruka"

O06o0mIeHre U cucTeMaTH3aIus
3HaHui o teme "JluHamuka"

https://m.edsoo.ru/A3P8X2K5G

https://m.edsoo.ru/X2C7H4U4X

152

O00011eHNEe U CUCTEMATU3ALMS
3gagui 110 teme "CraTnka
TBepaoro tena'

https://m.edsoo.ru/T7D1M4U7C



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C

153

O00011IeHNE U CUCTEMATHU3AIHS
3HaHUH o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKE"

https://m.edsoo.ru/W1J3TOD8O

154

O00011IeHIE U CHCTEMATHU3AIINS
3HaHUH 110 TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun"

https://m.edsoo.ru/F3F6A8Q5I

155

156

157

158

O00011IEHNE U CUCTEMATHU3AIUS
3HaHu# 1o Teme ""TepMoMHaMuKa.
TemmoBeie MamMHbL"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUM Mo Teme "ArperatHbie
cocTosHUS BemecTBa. Pa3oBbIe
nepexonr"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUU MO TeMe "DIeKTpUYecKoe
mmone"

O000I1IIeHNE U CUCTEMATU3AIHS
3gaHui 1o TeMe "I1oCcTOIHHBIH
JNEKTPUYECKUH TOK"

https://m.eds00.ru/T1C9Z6Y9J

https://m.edsoo.ru/Y9J8J3B9G

https://m.edsoo.ru/P3V2N4G70Q

https://m.edsoo.ru/R1IE6M5LOT

159

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 110 Teme "Toku B
pa3nuyHbIX cpenax”

https://m.edsoo.ru/H1K3Q20Q4W

160

161

O00011eHNEe U CUCTEMATU3ALIS
3HaHUU o TeMe "MarduTHoe
noJie"

PesepBHsiit ypok. O0001IeHuE U
cUCTeMaTH3allHs 3HAaHUH 10 TeMe

https://m.edsoo.ru/W5D2V6S7W

https://m.edsoo.ru/B3F7O5C1F



https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

"JJIeKTpOMarHuTHasE MHIYKIUs"

162

163

164

PesepBHbIil ypok. O6001IeHNE 1
CUCTeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHuueckue KoyebaHus"

PesepBHbIil ypok. O6001IeHNE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME

"DJIeKTpOMarHuTHbIE KoJieOaHus'

PesepBusiit ypok. O6o0meHue u
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"MexaHHYEeCKHE U
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/E1Y1A2HIL

https://m.edsoo.ru/F8S9P7F8V

https://m.edsoo.ru/I7TR6C5M4A

165

PesepBHeIit ypok. O000IICHNE U
cUCcTeMaTH3aIlMs 3HAHUH 110 TeMe
"OnTuka"

https://m.edsoo.ru/M4W5I5R8V

166

PesepBHeIit ypok. O000IICHNE U
cucremMaru3anus 3HAHHUHU 110 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/\VV9Z5U6P9N

167

168

169

PesepBusiit ypok. O6o01IeHue U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"KopnyckyisipHO-BOIHOBOM
Tyanu3m"”

PesepBusiit ypok. O6001IeHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
"®duszuka aroma"

PesepBHrlit ypok. O000mIeHHE U
CHCTEMAaTH3alus 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO SApa U
3JIeMEHTapHbIX YyacTul'"

https://m.edso0.ru/0O2U5X7K40

https://m.edsoo.ru/U1Q9R3S8P

https://m.edsoo.ru/BOY1C2P30Q



https://m.edsoo.ru/E1Y1A2H9L
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTH TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHHS I'a30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJAWHAMUKHM: pPABHOMEPHOE U PAaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUE 00bEMa Ten
OpU HarpeBaHuu (OXJIQXKJEHHM), TEMJIOBOE pAaBHOBECHE, HCIAPEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBA3b
MEXy IapaMeTpaMH COCTOSTHHS raza B M30NPOLECCax; dIEKTPU3ALUs Tell,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIONb3YsI (PU3NUECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHUWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPaKTOBaTh (PM3MUYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, UX
0003HAaYeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3NUECKyI0 BETUUMHY C IPYTHMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHONB3YS (hU3MUECKHEe BETMUYMHBIL: JaBJICHHUE rasa, Temieparypa, CpeaHss
KUHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JABHUTraTeNsl; MPU OMMCAHUN MPABUIBHO TPAKTOBATH (PU3NYECKUN
CMBICJI UCHOJBb3YyEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMyIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAM

OnucelBaTh  M3YyYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLECCHI), UCHOb3YsI (U3NUECKUE BEIUYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMYJIbl, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axonbI
HploTOHA, 3aKOH COXpaHEHHUsS MEXaHWYECKOW DHEPIHMH, 3aKOH COXPAHCHUS
UMIYJIbCA, TMPUHIMUI  CYNEPHO3UIMK  CHJI, TPUHIMI  PaBHOIPABHS
WHEPIHUATBHBIX CHUCTEM OTCYETa; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBId  3aKOH TEPMOJUHAMHUKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pa3iaudarh CIOBECHYIO (DOpPMYIUpPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIIOBHS (TPaHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHUUIBI JEHCTBUS MallUMH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBaTh podiaeMy (3a7a4y) U TUIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh  pe3yJbTaThl  MOMYyUYEHHOW  3aBUCHUMOCTHU
bU3MYEeCKUX BEIMYMH B BHJE TaOIUI] U TpaduKOB, JIeJaTh BBIBOIBI I10
pe3yabTaTaM UCCae0BaHUs

CobmoiaTh mpaBmiia 0€30MacHOrO TPy/aa MpU MPOBEICHUN UCCIICTOBAHHHN B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYTOBAHUS

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PHU3UUECKIE BEIUYUHBI
U QopMyIbl, HEOOXOAMMBIE JUIsi €€ pelIeHUs, MPOBOJUTH pacuéThl W
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

Pemars Ka4eCTBECHHbIE 3a7a4H: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM UM  HAy4yHO-TIONYJIIPHOU
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
AHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss 0€30MACHOCTH TpH  oOpamieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAILHO PAaCHpPEACIsaTh 00SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW NEATEIBHOCTU JIIOACH, LEIOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

VYuuThiBaTh TpaHUILIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUYECKUX MOJEINeH:
TOYEYHBIM JIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HM3UKH: DIICKTPUYECKAs
POBOUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS MHIYKIUS, ICHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIINEKTPHUCCKUN
abdekt (PporodrddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  CCTeCTBEHHAas M  HWCKyCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYICCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (U3UUECKUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHJIYKTUBHOCTh KATYIIKH, SHEPTHS 3JCKTPUYECKOTO U MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKA B TIPOIECCE TapMOHMUYECKHX JJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JUH3bI; [P ONUCAHHUH
IMMpaBUJIbBHO TPAKTOBATb q)H3HqCCKHﬁ CMBICJI HCIIOJIb3YEMBIX BCIIMYMWH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
du3nUecKue BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPH OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAUCHHUS U €IUHULIBI;
yKa3bIlBaTh (POpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIHYUHY C
JIPYTMMH BETUYMHAMHU, BEIUUCIISITH 3HAUeHUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUs NTPOBOJHUKOB, 3aKoH Jlxxoyns — JleHna, 3aKoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCla, MOCTYNaThl bopa, 3aKOH pajgrOaKTHUBHOIO
pacnaja; IpuU 3TOM pa3iavyaTh CIOBECHYH0 (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO1acTh)
NPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa HWHAYKIMM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

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

11.9

BrimmonuaTe OKCIICPUMCHTBI IIO0 HCCICAOBAHHIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponeCcCOB C UCITOJB30BAHUEM ITPAMBIX H KOCBCHHBIX HSMCPCHHﬁ; IIpHu 5TOM
dbopmynupoBaTh podaeMy (3a1a4y) ¥ THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OIBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

11.10

OcymiecTBISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH (U3MYECKHUX BEIMYMH B BHJIE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aauM BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH  JUIi  TIOUCKa, CTPYKTYpPUpPOBaHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Y4eOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TOJTYYCHHOH W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBonTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (PU3UKE B MOBCEAHEBHOM XKU3HU
st obecrieyeHust 0Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IS COXPAaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUsaAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunsle meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpuHM B IIpollecce IMO3HAHUSA IPUPOMBIL.
OKcrepuMeHT B pusuke

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TeOopuW. ['paHuLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
MPAKTUYECKOU JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KMHEMATHUKA

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH HW IEepeMEIICHUs
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe maienne. Y CKopeHne CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuuyeckue YCTpOﬁCTBaI CIIMAOMECTP, ABUIKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTueckue paboTel. M3mMepeHne MIHOBEHHOM
ckopocTH. HMccnenoBaHne COOTHOLIEHUS MEXITY




2.2

2.3

My TSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
IIapUKa B BS3KOW JKHIKOCTU. M3ydeHHe ABHIKCHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

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

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil

2.2.3

Bropoii 3akoH HproTOHA [U11 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBICHUS TPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[ToctynaTensHOE W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCo

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJBKMX CHJI. McciaenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHbBI COXPAHEHUA B MEXAHUKE

2.3.1

2.3.2

2.3.3

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. VIMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe
JBUKECHHE

PabGora cunel




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLIUAJIBHBIX CHJI C HU3MCHCHUCM
MEXaHUYeCKOM OHEpPIrunu CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHU4YeCKOM SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOWCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[TpakTuueckue padotel. M3yueHune cBA3M CKOpOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Mognenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELECTBA HAa OCHOBE
JTUX MOJEeH

313 Macca MOJIEKYJI. KomnuecTtBo BEIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

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

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM T'a3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

[TpakTudeckue padboThl. MI3MepeHne Macchl BO3ayXxa
B KJIACCHOM KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IMapaMeTpaMH COCTOSHHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cHUCTEMA. BuayTtpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UCALHOTO rasa

3.2.3

Buer TEIUIONEpEIaYun: TEIJIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['padrueckast uHTEpIIpETaIys pabOTHI ra3a

3.25

Tenmosrnie MAaIlIUHbI. [TpuHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTtumMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHnueckue yCTpONCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIenbHas TeIlIoTa Hap006p3.30BaHI/IH.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOCOoNIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceiennsii nap

3.3.3

3.34

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTaJIOB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

[InaBieHne M KpucCTauIM3aUMs. Y AeabHAsl TEIIOTa




riaBneHus. Cyomumarust

3.3.5 YpaBHeHuUe TEII0BOro O6amaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
h COBPEMEHHBIX  MaTepuaJioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTueckne paboTel. M3MepeHue BIAKHOCTH
e BO31yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHuum cyneprno3unuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIEKTPOCTATUIECKOTO TOJISI.
o IMorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJICHCATOpa
Texuuueckue YCTPOMCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, AIIEKTPOCTaTHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPOMPUOOPOB,  KOHJIIEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHHS MOCTOSTHHOTO
421 ANIEKTpUYecKoro Toka. Mlcrounnku Toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma i1 y9acTka 1enu
423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY nensHOE
o CONIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cwia (mamee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKTpruecKoi rern. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonympoBonnuku. CoOcTBeHHass W IpUMECHAs

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoicTBa p-N
nepexo/a. [loaynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DJeKTpudyeckuil TOk B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHn4yeckue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBII MO/, TaJlbBAaHUKA

[TpakTuyeckue paboThl. HM3ydeHune CMeIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucrouHMKa TOKa M €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA
4

IIpoBepsiemble 3JIeMeHTbI COIEePsKAHUSA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. B3aumonaelicTtBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. Bektop MarHUTHOW WMHIYKIIUH.
IIpunnun cyneprno3uuuu. JIMHMM  MarHUTHOU

4.32 vHAyKuU. KapTrHa TuHAM MarHUTHOW MHIYKIUU
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MPSIMOrO MPOBOJHUKA U
4.3.3 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiicTBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOTyJIb ¥ HallPpaBJICHHUE
Cuna Jlopenna, e€ Momylb W HampaBICHUE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHUIlbI B OJIHOPOJHOM
MarHuTHOM noje. Pabota cuisl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  3AJIEKTPOMAarHUTHOM
e uryknuu Papajest
Buxpeoe snexrpuueckoe none. 3/1C uHayKInu B
4.3.9 MPOBOJIHUKE, JIBIKYIIEMCSl TOCTYINAaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. DJC
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHu4Yeckue ycTpoicTBa: MOCTOSHHBIE MarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckue paboThl. M3ydyeHne MarHUTHOTO
MoJIsE KaTylKu ¢ TokoM. MccnenoBaHue aeiicTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanne  SBICHUS  DJIEKTPOMArHUTHOM
WHIYKITH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOIHBIE KOICOAHMS.
5.11 ['apmonmnueckue kosnebanus. Ilepuon, wuacroTa,
>1 aMITuTyna u (paza koiaedbanmit
5.1.2 [TpyxuHHBINA MasTHUK. MaTeMaTH4eCKUI MassTHUK
5.1.3 VYpaBuenue rapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

5.1.4

IIpeBpamieHue dSHepruv IpU TaAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYABl  KoJeOaHW
MCXOJIHOW BEJWYHMHBI C aMIUIUTYAaMHU KoJjeOaHHH
€€ CKOpPOCTU U YCKOPEHUS

5.15

KonebarenbHbIit KOHTYD. CBoOopanbIe
AJIEKTPOMArHUTHBIC KOJNeOaHUs B  UACATHLHOM
KoleOaTeIbHOM  KOHType. AHAJIOTUS  MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

3aKOH COXpaHCHHMS DHEPrHH B  HJCATHLHOM
K0JIe0aTeIIbHOM KOHTYPE

BLIHY)K,HGHHBIG MCXaHHUYCCKHUC Kose0aHusl.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIEHHbIE
AJICKTPOMArHUTHBIE KOJIcOaHMS.

5138

[Tepemennsblil Tok. CHHYCOUJAIbHbBIN IIEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

5.1.12

MoIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
noTpediIeHne JJIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  MPU  NPOU3BOJCTBE
ANEKTPUYECKOMN SHEPIuu. Kynberypa
HCIIOJIB30BAaHUsl JIEKTPOIHEPTUH B IOBCEAHEBHOMN
JKU3HU

Texnuueckue YCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

IIpakTrHueckue paboThI. HccnenoBanue
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJeOaHUi rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEeMEHHOrO TOKa B LENHU U3
[IOCJIEIOBATEIbHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanndeckue BOJIHBI, YCIIOBHS

521 PacrpoCTpaHEeHHUSI. [Mepwuos. CKOpocCTh

o pacpocTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
HPOJIOJIbHBIC BOJHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYIECKUX BOJH

5.2.3 3Byk. CxopocTh 3ByKa. [ pomkocTh 3Byka. Bricora




ToHa. TemOp 3ByKa

5.24

5.25

5.2.6

ONEeKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS W3Iy4YEHHUs
AJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 21€KTpOMarHuTHOI BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHUE, noJsipyu3anus, audpakuus,
unTepdepeniys. CKOPOCTh  AJIEKTPOMArHUTHBIX
BOJIH

[Ikana »yeKTpOMarHUTHbIX BOJH. IIpumMeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHuunel  pagvocBsi3u W TEJICBUACHHUS.
Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYKaroIieu cpeubl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJbTPa3BYKOBas JAUArHOCTUKAa B
TEXHUKE W MEIMIMHE, Panap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsimonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbin
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBeta. CioxXHBIN cocTaB OEJIOro CBETa.

[BeT

CoOuparomue ¥ paccerBarollie JUH3bL. ToHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKas Cuia
ToHKOM muH3bl. [locTpoenune wu300paxkeHUl B
coOuparoImux U pacceuBaroux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BElIMUCHUE, JaBaeMOe JTUH30H

Hp CACIIbI MMPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKHU

Wntepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOII0ACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUH  MOHOXPOMAaTHMYECKOro0  CBeTa  Ha
JU(PPAaKLUOHHYIO PEILETKY

5.3.10 [Tonstpusanus ceera
TexHnuueckue yCTpOICTBA: OYKH, ayna,
5311 doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,

MHUKpPOCKOII, TEJIECKOIl, BOJIOKOHHAsl  OITHKAa,
Tu(dpaKIMOHHAS PEIIETKA, TIOJSPOU]
[IpakTnueckue paboTel. M3mepeHue mokazaTes
5312 MPEJIOMIICHUS. HccnenoBanme CBOMCTB
e n3o00pakeHuil B nuH3ax. Habmronenue mucriepcuun

CBETa
BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuku. [locTynaTel TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMII OTHOCUTEJILHOCTH DUHILTEITHA

6.2 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAIllEHUE IJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl C DHEprued ©  UMITYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBl. DHEPTrUsi TOKOS CBOOOTHOM
YaCTHUIIbI

7.1

7.2

KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBgI3u dHEPruu
7.1.1 dboTOHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
dboToHa

OTxkpeiTHe U UccaenoBanue porodddexra. OnbITH

1.2 A.T'. CroneroBa. 3akousl potodddexra

VpaBHenne OifHmTeiiHa s QoTodddexTa.

7.1.3
«Kpacnas rpanuna» gorosdpdexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 Texanveckue YCTpOMWCTBA: (dhoTodEeMeHT,
o doTogaTurK, conHedHas oaTtapesi, CBETOINOT

CTPOEHUME ATOMA

Mopnens aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMS aToma. [InmanerapHas
MOJIEeJIb aTOMa

71.2.2 [Toctynatet bopa. W3nmyuenue wu TOTJIONICHHE




(GOTOHOB TIpU TMEpexo/ie aToMa C OJHOTO ypPOBHS
SHepruu Ha Jnpyroi. Bunbel cnektpoB. Cnektp
YpOBHEH 3HEpruH aToMa BOAOpOa

7.2.3

BosiHoBBIE CcBONcTBa yactul. BonHbl e bpois.
KopmyckymsipHo-BosiHOBOH ayanu3m. Jludpaxuus
AJIEKTPOHOB HA KpHUCTAILIAX
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7.2.5

CHOHTaHHOE W BBIHYXICHHOE  H3JIy4YCHHE.
YCTpoHCTBO U IPUHIIKI PabOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
M0  ONpEACNICHUIO COCTaBa  PaTUOAKTUBHOTO
usnyuenus. CpoiictBa anb(da-, Oera-, ramma-
U3ITydeHUs. BIusHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA M HeWTpoHa. HykioHHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijpa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
PaInoaKTUBHOTO pacrajia

DHeprus CBsA3M HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusii  peakrop. TepMoOsIepHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBHI SAEPHON IHEPTETUKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, arToMmHas 6omba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bunx 3Bé3qH0r0 HeOa. Co3Be3nmus, sipkue 3BE3MBI,
IIJIAHETBI, UX BUAUMOE IBHIKCHHE




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI TpyIIIBI.
[InaHeThI-TUTaHThl U UX CIYTHUKH, KapJIMKOBbHIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTb, paaunyc, TeMIIepaTypa, HX
B3aUMOCBsI3b. JlarpaMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTDY I 3BE3 ] IJIaBHOMH
IOCJIEIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoiHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anakTtuka. CnupanbHas
cTpyKTypa ["anakTuku, pacrnpeneneHue 3B€37, raza
n neum. Ilonoxkenune u nwxkenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas moaCUCTEMBI
INayakTuku

Tunbel ramaktuk. PanuoramakTMky M KBasapsl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer BeeneHHOI». PenukroBoe u3inydeHne

8.10

MacuirabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie poOsIeMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

Brnanenue ocHOBOMoONaralOMmMUMH — (PU3MYECKUMH  MOHATUSIMH U

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SIBJICHU MUKPOMHpA, MAaKpOMHUpPa W METraMupa, pa3jindaTh yCIOBHS
(rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJIOKEHHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 33aJaHHOW (U3MYECKON MOJENBI0: HA OCHOBAaHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHMHM WMEIONIUXCS JaHHBIX, AaHAJIM3UPOBATh pE3YJbTAThl |
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
3HAHUN M3 JPYyTUX TNPEIMETOB E€CTECTBEHHOHAYYHOrO LHKIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BbIOMpas ONTHMAalbHBIA CHOCOO
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Yys (PU3NUECKHE TCOPUU, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHHMIl  aHAIM3UpOBaTh M OLIGHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpeae; ABMKECHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHudeckoe JABHXKCHUC. OTHOCHUTENHLHOCTE MEXaHUYECKOT'O

nBrkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU U
NPSIMOJIMHEIHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBHCUMOCTH V(1)

114




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — vg, = const
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAIlpaBIeHHH OVTh S =1 "2
CBobosHoe najsieHue. Y cKopeHre CBOOOTHOTO MaIeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM 0 K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYIKHOCTHU

_27r_2
w = = U

. HeHTpOCTpeMI/ITeJIBHOC YCKOPCHHEC TOYKU:

. [lonHoe yckOpeHue MaTepuanibHON TOUKH

1.1.9

TBép,[LOC TCJIIO. HOCTYHaTeJ'IBHOC 1 BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JMHAMUKA

1.2.1

1.2.2

1.2.3

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU [ anuies

Macca tena. IImoTHOCTE BelliecTBa:
m

.0=7

Cuna. [IpuHIMNO cynepro3nLuy CHUI:

- - -

FpaBHOAeﬁCTB =F +F+..




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroToHa: ajist maTepuanbHoii Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIJIAHETBI paIlnyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHUs CKOJIb)KCHUS:

FTp = uN

Cwuuta TpeHus TTOKOSI:




Koadduument tpenuns

[aBiienue:
Fy
1.2.9 =—
P
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = FI, e | — iedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxojsmend  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY
LlenTp Macc Tena. LleHTp Macc cucTeMbl MaTepUAIBHBIX TOUEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B oxHOpOaHOM 1OJIE TSKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKoCTH, Tokosiieics B UCO:

p =Dpo+ pgh

3akoH Apxumena:

-
-

FApx = —Byurrecn




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynsc MaTepuasbHOM TOUKHU:

p =mv

Nmmnynec cucremsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl + p2+- . ) = FlBHeI_lIHAt + FZBHeLuHAt+' .

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

PabGora cuiibl Ha MajToM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIx ToYek: B UCO AEkun = Al + A2 + ...

IloTenumnanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU!

El'[OTeHL[ = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro aeGopMupoBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHUA N COXpaHeHI/Iﬂ MexaHI/IquKOﬁ E)HepFI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyaa u ¢gaza konedanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JIlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKUE (3aKOH COXPAHCHHS MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIIIUTY AbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKHU C aMILTUTYyIaMH KoJIeOaHU €€ CKOPOCTU U yCKOPECHHUS:

Upe =04, @ =04

[lepron u yactoTa KoneOaHMii:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOeOaHUM MPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3

Brinyxxnennsie konebanus. Pezonanc. PezonancHast kpubas

154

1.5.5

2.1

[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

pacupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

HNutepdepennus u qudpakius BOJIH

3ByK. CKOpOCTb 3ByKa

MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

211

Mopenn cTpoeHMs ra3oB, XKUAKOCTEH W TBEpABIX Ten. IlycTs
TepMOJMHAMHYECKass cuctemMa (ternmo) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCTBO BEIIECTBA
N m
vV==—=—
Ny

YIS
Ny

— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U

— MOJIIpHasA MaccCa BCUICCTBA

212

TenmoBoe JABVKCHUC aTOMOB U MOJICKYJ BEIICCTBA

2.13

BsanmoelicTBre YacTHI] BeIlecTBa

214

Juddysus. bpoyHoBCcKkoe ABUKEHHE

2.15

Monens uneanbuoro raza B MKT

2.1.6

CBs3b MCKAY HaBJICHUEM U cpenHeﬁ KUHETHYECKOM 3Hepr1/1e1>'1
MMOCTYNAaTCJIbHOI'0 TCIIJIOBOI'O ABHMXKCHUA MOJICKYJ UACAIBHOIO

rasza (ocHoBHoe ypasHeHue MKT):

rac mO — macca OIHOI MOJICKYIJIBI,

Tl:V




- KOHLICHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBs3b TeMIIepaTyphbl ra3a co CpeIHel KHHETUYECKON dHEepruen

MMOCTYHNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUSA €0 MOJICKYJIL:

5

my
2

218 £ =

kT

m———

b | L

2.1.9 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PA3PCIKCHHBIX T'a30B:

2.1.11 p=py+pyt..

N3omponieccel B pa3pekeHHOM Traze ¢ MOCTOSHHBIM YHCIIOM

2112 MOJICKYII N (C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V):

m3orepMma (T = const): pV = const

nuzoxopa (V = const):




P
— = t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCILICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU MW JAaBJICHHMA HACBIMICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBHUCHUMOCTh OT 00BEMa HACHIIEHHOTO
napa
BnaxnocTs Bo3ayxa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTH
W3meHeHne arperaTHbIX COCTOSTHUU BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJTU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMO/IMHAMUKA
221 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sueprus
Tennmonepenada kak cnocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
2.2.3 6e3 coBepuieHuss pabotbl. KoHBEKIMs, TEIIONPOBOAHOCTH,
U3JIy4YeHue
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora nmapooodpazosanus L: Q = Lm.
VY aenbHas TeruioTa rmiaBieHus A: Q = Am.
VY nenpHas TEmoTa cropanus Tormmea : Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV

Boruncnenue pabotsl o rpaduky npoiecca Ha PV-guarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (U — Uy) +Ag;

Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8

2.29

2.2.10

2.2.11

BTOpOﬁ 3aKOH TCPMOJVNHAMUKH. H606paTI/IMBIe IMpONHECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KII/. ukn Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/Ie TEINIOBOro OajaHca:
Ql + Qz +Q3+: 0

DJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpusanus Tea U €€ MpOsBIEHUS. DJIEKTPUUECKUN 3apsii.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAaHCHUA JICKTPHUICCKOI'0 3apdaa

3.1.2

3.13

B3aumoneiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[po61-xbu‘/'1

ITone ToueuHoro 3apsjia:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNPsKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uuy 3JIeKTPUUECKUX MOJeH:

3_1.6 E:E1+E2+...,¢:¢1+¢2+.--

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA

1.7
3 Et=0

, BHYTPU U Ha MOBEPXHOCTH MPOBOJHUKA @ = CONSt

a0e JIMBIIEeKTPUKY B AJIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas
MIPOHHUIIAEMOCTh BEUIECTBA €

KOHI[GHC&TOP . BJIGKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---:Cnapann_CI+C2+---

ITocnenoBarenbHOE COCIUHEHHE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @y =Gz = — =t e
nocua




OHeprus 3apsKEHHOI0 KOHIEHCATOpa:
qu CU? q?

3AKOHBI IIOCTOAHHOTI'O TOKA

Cwuia Toka:

3.2.1 Ar ]y

ITocrosgunsii Tok: | = const

Jlnst mocrosinHOTO TOKa ( = |t

VYcaopus CyHICCTBOBAHUA SJICKTPUUICCKOT'O TOKA.

3.2.2
Hanpsioxenne U u OJIC E
3akoH OMa aJ1d yyacTKa LeMu:
3.2.3 I v
. . - R
DIIEeKTpUYECKOe COMPOTHUBJICHHUE. 3aBUCUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO TMPOBOJHUKA OT €ro JUIMHBI U
324 ce4eHMs. Y IeIbHOE CONPOTUBIIEHUE BELIECTRA.
R l
Ucrounuku Toka. J]C uctounnka ToKa:
ACTO OHHUXCUJ
E = _CropoHnmxcun
3.2.5 q
BuayTpenHee conpoTHBIeHHE HCTOYHUKA TOKA
3akon OMa aJisi IOTHOW (3aMKHYTOW) dNeKTprueckoi menu: E
= IR + Ir, oTkyma
3.2.6 » OTKYAL




3.2.7

3.2.8

3.29

3.2.10

[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHCI{OB&TGHBHOC COCANMHCHHC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = Rl + R2+

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoyins — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MommHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHan3MBbI IpOBOAUMOCTHU TB ép)II)IX

MCTAJUIOB, pPacCTBOPOB H PpacCIlJIaBOB J3JICKTPOJIUTOB, Ta30B.




ITonynpoBoauuku. I101ynipoOBOIHUKOBBINA 11O/

3.3 MATHUTHOE I10JIE
MexaHU4eCcKoe B3aUMOJICHCTBHE MarHUTOB. MarHUTHOE MOJIE.
Bektop wmaruutHOM uHaykuuu. I[lpuHnun cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B =By + By+...
Jluann wHAYKUMM MarHUTHOro nons. KaprtuHa nuHHMN
UHAYKIUU MarHuTHOTO oJIst M0JIOCOBOTO u
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOAHUKA,
KaTYLIKH C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 , e o — yroj Mexay HalpaBJIE€HUEM ITPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YTOJl MEXAY BEKTOpPaMHU
v
3.34
B
. JIBW>KeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHHUTHOM
moJjie
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
[ToTok BekTOpa MarHUTHOM UHIYKIIMH:
3.4.1 ® = B,S = BScosa




3.4.2

SBnenue anexkTpomMarnutHON HAYKIMU. J/C unaykuun

3.4.3

3aKoH 3J1eKTpoMarHuTHol nHaykuu dapanes:

AD

E:_E =@

Ar—0

344

H

: \A 011."
V i,

A v,
/ !

DJIC MHAYKIKK B IPSAMOM IPOBOJHHUKE UTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

(;ﬁ)

B OTHOPOAHOM MAroiuTHOM II0JIC B:

| E; |I= Blvcosa

, TJIe 0. — yToJI MeX/1y BeKTopoM B u Hopmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

lnv

; €CIIN

4




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

I/IH,Z[}IKTI/IBHOCTI) .

, umu @ = LI
Camounnykuus. 91C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAarduMTHOI'O ITOJIAI KaTyYIIKU C TOKOM:

LI?
s

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIM A 11 BOJIHbI

3.5.1

Konebatenbubiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[mu=muwuw+%1

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

T =2nVLC

, OTKyJa




CBs13p aMIUIUTYIbI 3apsja KOHJIEHCATOpa ¢ aMIUIUTYI0M CHJIBI
TOKa IpH CBOOOJIHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHUAX B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpaHCHUA OHEPIrUHM B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxaeHHbIC 2lIeKTpOMarHUTHbIE KosieOaHus. Pesonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U morpedieHUE
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JICKTPOMArHUTHON BOJHE B BaKyyMe:
355 SR
E1lBlc
356 [ITkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslii uctoyHuK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
alp
S S
3.6.3 [TocTpoeHme N300paXKEHHH B IITOCKOM 3epKajie
3aKOHbBI IPEJIOMJIEHUS CBETA.
3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagc = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

n

D

Xox JIydell B ipu3Me.

T

\"1 = 1"2 . H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE OJIMH  BOJIH IIpH

nepexoae MOHOXpOMATHYCCKOI'0 CBETA UCPE3 I'paHULlY pa3Jciia

ABYX ONTHYCCKUX CPCI:

n,<n, n,
U 5
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yTo MOJIHOTO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Noru nq
ColOuparoriiue W pacceWBaloOImMe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE paCCTOSHUE U ONTUYECKAs CHUJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIUH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 11l

[l=—=——

H d

F\ h
f

3

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

1
D0 = F =—0,
0

[=—=

h |fl
- !

Xon nyda, IpOIIEAIIET0 JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak onTuyeckast
cucremMa

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCUMYMOB nu MHHHMYMOB B
UHTep(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAdKCMMYMOB IIpU  HOPMAJIbHOM
MaaCHUHU MOHOXPOMATHUYCCKOI'O CBCTa C l[JIHHOfI BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unore3a M. [1nanka o kBantax. ®opmysna [Inanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynsc potona:
_E hw h
P=C=C 72
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VYpasuenue DitHmreitHa 115 hotodddekra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rac,
hc
E¢0T0Ha =hv = 7:
41.4

ABbeo,qa = hvxp =

2
mv max

EKHHmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIUIYIO MIOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAIOLTYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. U3nydenue u morniomnieHne (HOTOHOB IMpH
Iepexo/ie aToMa ¢ OJHOT0 YPOBHS SHEPTUM HA IPYTOM:
he
422 Ji.'ilv"”r :.-_ = |EH _EHJ|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/1IPA
431 Hyxionnas mognens sanpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DneKTpoHHBIN B-pacnai;
4.3.2
A A 0 =
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usnydenue
3aKOH paJiMOaKTUBHOIO pacnaaa:
—t
4.3.3 N(t) = Ny *2T




Ilycts M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 10 kmace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. oz
penaxnueii [TapdentreBoii H.A., AknmonepHoe o0mecTBo «/3marenscTBo
«IIpocsemienne»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdpentreBoii H.A., AkninonepHoe oomectBo «M31aTeascTBo

«IIpocsemieHue

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

https://m.edsoo.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru



