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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W Konnenun
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®deneparuy,  peajlu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COCPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYEHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0OydaroluXcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca Guzuku yriayOJEHHOTO YPOBHS IO3BOJIIET pPean30BaTh
3a/la4yu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o (QuMKe ONpPENeNsioTCs ITUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TTPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTAaBISCT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMEHeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoOB C 3aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM MPUMEHSATH HAyYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. BEE peannsanus NpeaIosaracT HCIHOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3uk ¢ pa3BuUTHEM OOLIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMoOHAIBLHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTA Kak
MOCTOSTHHO JieHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaO0OpaTOpPHBIX pPaboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom monm pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BUIa O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MPAKTUKyMa NpPEICTaBlIEHA €IWHBIM IepeyHeM. BuiOop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIEcca UCXOAsl U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaIOMUMHCS YMCHHSAMH IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIAHHOM W HESIBHO 3aJIaHHOM (DU3MUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
U3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIOIIre BbIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKA JAOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemoHCcTpalMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M O0ECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme MO0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
U3YYECHHUIO TPUPOJBI, Pa3BUTUE HUX HMHTEIUICKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiein
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTikeHrne 3TUX Ielield 00ecreunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHuUs:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckol MoJeNd, aJeKBaTHOW YCJIOBUSAM 3ajlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYECKUX JKCIEPUMEHTOB, aHalIM3a W HWHTEpHperanuu uHpopmammu,
OMpEeICJICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YUWUTEIbh JENaeT BBHIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C Y4YETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslit MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3ndeckas
TEOPUSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpSKEHUS B I1ENU IMOCTOSHHOTO TOKAa IMIPH
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXaHWYECKOrO JIBUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCH CUCTEMBbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe majeHue. YCKopeHue CcBOOOIHOTO majieHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. I[lepuon u yvactora oOpaiieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABMKEeHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cCKopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEKTOPUN, CKOPOCTEW JABHMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

WN3yuenne nBUXKEHUS Tejla, OpPOIIEHHOr0 TOpu3oHTalIbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJyiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUXKEHUS Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja OOpalieHHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHL. J[BH>KEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Jasnenne. ['mapocratuueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHOM CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPHU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne IBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccenenoBanye ycllOBUM pPaBHOBECUS TBEPAOIO TeJd, HMEIOLIEr0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOUYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIC CWIbL. lloTeHnManbpHas »HeEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbsi KoCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyIM Ui MIEAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUM.

N3MepeHre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CWIIBI TPEHHUS TP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy [JaBIEHHEM U  CPEIHE KUHETHYECKOM  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJ HJIEaJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHL.

TexHHYeCcKre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu nBUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Hudbdysus sxunkocTen.

Mogens onsita HltepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuKym.

HccnenoBanne Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOrO Mpouecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boraucienne paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJIIpHAs
TEIUTIOEMKOCTH BELIEeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aauabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIU3AlUsA «TEIUIOBBIX» OTXOJIOB C
WCIIOJIB30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuuecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAECTBHBIX TEINIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHue. YeiabHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaim3anus. YJelIbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Paz0oBbIX NMEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Paznen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA M  MHOJIYIPOBOIHHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoGueiii  3apsna.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHinumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSHKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUI HANpsHKEHHOCTH D3TUX MOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX IAPHKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MMOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MIOTEHIINAJIOB (HampsKEHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA INOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJ1C €.

3akoH OMa [J1s ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJHA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUMHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemmnepaTtypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS THACCOLMUALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEpPKA MPENJIOKEHHBIX THUNOoTe3 (BbIOOp W3 padoT,
OMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MYecKass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
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 KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBICHUS B KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KHUJIKHE KPUCTAIIIBI, SIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS AUCCOIIUAIINS, TaTbBaHUKA, HICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMKEHUN C HCIOIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOAMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
[OJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBbIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopena.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTH B II€NH IOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
II€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHMEe CaMOMHIYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH NIEPHOJIA MANIBIX KOJIEOAaHUM I'py3a HA HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dbopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHUs SHEPTUH B UACAITBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEKTposHepruu. KymbpTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MperoMJIeHHE, HMHTephEepeHLUs H
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBask TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpHU3als, udpaKius, UHTephepeHITHs.

Oo6nHapyxeHue nHPPaKPaCHOTO U YIAbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoenne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonsapuzauus ceera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/Ia.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHInn U OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETSAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IuHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl NPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarel
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  l[IpeoOpaszoBanusi  JlopeHa.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKuH IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIGHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne dhoTope3ncropa.

N3mepenune nocrossaaoM [manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u moromieHrue GOTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonsl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EanHCcTBO pU3nyuecKol KapTUHBI MUpA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBINM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpuMEHMMOCTh 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHINMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI B sSapax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCICPHUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o01maroniee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢u3uku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOPHI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KoseOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AJIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYKOBasg JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoJBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, Ttenedon, CBU-meub, ynIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlieHWMH B 00pa3oBaTebHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHUBATh CUTYAI[MIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETUKY HAYyYHOrO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEIbHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLEecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (pOopMyNnHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MTOCIIEICTBAN 1€ TEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCcKHe IeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMH MOHITHAMU U METOIAMHU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEeATeTbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTYaJIM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMIOJIYyYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TIE€PEHOCHUTHh 3HaHMS TI0 (U3NKE B MPAKTHYCCKYIO 00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBBIKAMH MOJy4YeHHUs] MHPOpMAMK (HU3HUECKOTO COJIEepKaHUs
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIoJIeHueM TpeOOBaHUI SProOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKaHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:



OCYIIECTBISATh OOLICHHE Ha Yypokax (U3UKK H BO BHEYPOUHOU
JeSITEIbHOCTH;

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

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

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpAaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHWBATh WU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATENIBHYIO  JEATEIbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEHICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIIMH B 00JIaCTH
($U3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkchy IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPaBO M MPaBO JAPYIUX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTH TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M OTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UYECKON TeOpuu B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Teln U
IPOIECCOB (SBICHUI): HWHEpLUMaIbHAas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE majJieHue, alCoNIIOTHO ymnpyras nedopmaius, abCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pa3inyath YyCJOBUS (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (UBUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPTHH,
yCIIOBUSI PaBHOBECHS TBEPJOTO Tejia), MPU OTOM  HCIOJIB30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHWS HMIIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIUIOBOTO JBUKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTPAMEW MOJIEKYJl W €ro TEMIIEpATypOW, YpPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIOKEHHUS U 3aKOHBI 3JIEKTPOJUHAMHUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOILICHHMs: 3aKOHbI OMa Uil ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJECHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEpPXHOCTH,
3HEeprus ynpyrod nedopmanuyd TMPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIPsHDKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKA, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHUE, TEIIOBOE JBW)XEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAIIPaBIEHHOCTD
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEJTMYUHBI OT
IpyrOM €  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUH, NPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (UM3MYECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BEIBOABI 10 PE3YJIbTATaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCUTEJIBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax ydeOHOro »JKCIEpUMMEHTa, TMpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBedaroumeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3znyecKkux TEOpUl NpH MCHOJIb30BAHUM MaTEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBaTh pE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKEe MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOANUTH MPUMEPHl BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpPOLECcCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuend (PU3NIECKOrOo
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAaHUW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJIeKBATHO OIICHMBATH BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3HUECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApPMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeTICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTabHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ys OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mnpuHIUIN
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DSHEPruUsl,
SHEPrusl MOKOSI CBOOOJHOW YaCTHIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ YHKCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBJICHUA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaEMOE IIIOCKUM 3€pPKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, YBOIONNHM 3BE3/] U BeelleHHOM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3HI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHMUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemaTth KayecTBEHHbIE 3a/auyd, TPeOyIollMe MNPUMEHEHUs 3HaHWM U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOil HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Il OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M NPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIecCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyMIE C HCIOJTHEHHWEM pAa3IMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied nmpodeccnoHalbHON JesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Tatproro Tena . ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
. 1
24 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 hitps/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Pa3znea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/f16668d7
3.3 Arperatnble cocTosHus BeniectBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 UIEKTpHIECKOE Nole 24 https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN JIEKTPUUECKUN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. 9JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS MK 3 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmorexa [IOK
2.1 M 1
CXAHIICCKAC KONCOAHS 0 https://m.eds00.ru/39859ef
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJIeOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

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

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Iyaan3M 15 bubmmorexa LIOK
’ PHyCKy AP Y https://m.edso00.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
6.1 DusiHIeckitit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIIbITA 15 bubnnoreka [JOK
) NeSITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/39859¢ef1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPEHOC EPE 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| dwusuka — pyHAaMEHTATBbHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOpUs B MpoLeCcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B PH3UKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubnmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOI0THAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuorexa [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MMPAKTUUECKOU JEATEITLHOCTH JIFOICH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepuaibHOM TOUKH, 1 bubmmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropus. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBIDKECHUS

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

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

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

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

13 ¢BOOOIHOTO ITaJICHU. 3aBUCHUMOCTD bu6nunorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX IpapuKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JJUHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LOK

https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOJTHOE
YCKOpEHHE
16 KonTtponbHas pabora o Teme bubnmorexa LHOK

https://m.edsoo.ru/1242f32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepunanpHble CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun otHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9%¢4a64
HewnHepuuanbHble cCUCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CUJIA. bubnmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tpernitl 3aKoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U bubnmorexa OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuiia TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bubnunorexa LIOK
24 Cua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPEIbI https://m.edso00.ru/2cb29676
26 Hasnenue. ['unpocraruueckoe bubnuoteka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJIFOTHO TBEPJIOE TEJIIO. bubnmnoreka HOK
27 ITocrynarenbHOE M BpalaTeabHOE bubnmnoreka HOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
79 TBEepAOMYy Teny. LleHTp Tsokectu Tena. Bu6mmoteka [JOK
VYcioBus paBHOBECHUS TBEPJIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpsHas pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LIeHTp bubnmnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIysbca MaTe€pUAIbLHON
34 touku. [IpencraBienne o coxpaHeHUn bubmuoreka [IOK
MOMEHTa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuiipl Ha MaJIOM M Ha KOHEYHOM bubmuorexa [{OK

nepemeniennn. [ padpuueckoe

https://m.edso00.ru/913974c7




MIPEICTaBJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KHHETHUECKON YHEPTUH bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaIbHOU TOYKH
IToreHinanpHble U HENTOTEHIIUAJILHBIE
38 cuisbl. IloTeHnmanesHaas sHeprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocTh. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON dHEPTrUun
Yupyrue u gHe € CTOJIKHOBEHUS.
40 vy EIZIII;GHI/IG BeyH If }J"IFJ'II/I JIST UAeaIbHON bubnuorexa [IOK
P PHYJII AU B hitps://m.cdsoo.ru/f30f43b6
SKUTKOCTH
41 KonrtponsHas padorta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI O IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE no10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TEJ. XapakTep ABWKECHUSI U bubnmorexa LOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymmuecTBo BemecTBa. IlocTossaaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

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

46 Pemenue 3agau bubmorexa [IOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 Uneansublii ras. 'a3oBble 3aKOHEI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneea-Knaneipona. bubmuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TemIiepaTypa. 3aKoH bubmmoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npencrasiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoteka IIOK
52 Octosroe ypasierine MKT https:/m.edso0.ru/c8094721
bu6nmorexa LIOK
>3 Pemerue 3anau https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHe KHHEeTUYECKON dHEepruen https://m.edsoo.ru/c38af875
MOCTYIATEIHLHOTO TEIMJIOBOTO JIBIKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajlanue but6mmoreka [IOK




BHeIIHUX ycioBuil aist TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPBhI.
[Tapametpsl T/] cuctemsl Kak cpeqHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK

58 Camornpoun3BojibHas penakcanus T
P p 1 A https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieanbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIHN
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE VISl BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEN SHEPTUH
61 OJTHOATOMHOT'0 HUIEAJILHOIO Ta3a. bu6mmoreka IIOK
KBazucrarndeckue u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMMe
Tennonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHe# sHeprun T/l cuctemsl 6e3 bubmmorexa [IOK
yIp P https:/m.eds0o.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1usi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTel. TenmnoéMKOCTh bubnuoteka [JOK

TCia. YIIGJ'IBHaﬂ " MOJIsApHas

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTLJIMBA

66 Pacuér xonuuecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aquabaTHOM mporiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTrUuu bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 IIprHIMIIBI AENCTBUSA TEMIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHUE aACTIEKThI
7 HCIIOJIb30BAHNS TEIUIOBBIX JIBUTrATEIIECH. bubnunorexa LIOK
TermoBoe 3arpsi3HEHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 o teMe "Tepmoaunamuka. TernoBsie

MaluHe!"

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




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIIeHue. Y IeabHas buGnuorexa [IOK
p ' https://m.edsoo.ru/6f8¢6777
TeIJI0Ta MmapooOpa3oBaHMs
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyectBeHnHnast 3aBUCMMOCTD IIJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIIEPATYPbl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 Bnaxxnocts Bo3nyxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenne 3amau
s https://m.edsoo.ru/18e95£f3
TBépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ' P https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[InaBnenue u KpucTaUIM3aAIUA.
bubnunorexa LIOK
82 VY enpHAs TEINIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMaly TBEPAOTO TEA.
Aedop P bubmuorexa [JOK
83 Pactsxenne u cxxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPABIX T€. AHFAPMOHM3M TEIIOBBIX

KOJIeOaHUI YacTHL BELIECTBA

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




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

bu6nmoreka [IOK

86 0% €HUE Te 0

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

87 P

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

28 Kanunnspusie sBnenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o0011eHre U crucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperaTHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota mo Teme
90 "Ar :raTHLIe (IDDOCTO}IHI/I}I BELIECTBA bbmmorexa [JOK
P | - ' https://m.edsoo.ru/7dc2a739
®da3oBble TEPEXOBI
DneKTpu3anus Tei U €€ MpOosIBJICHUSI.

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

92 3aK0H COXpaHEHUS AIEKTPUIECKOTO brbmorexa OK

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

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

bubnunorexa LIOK

94 Penrenue 3anau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe notie. Ero neiicteue Ha

bub6nmoreka [IOK

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

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

97 3JIEKTPOCTATHUYECKOT0 MoJjsl. Pa3HOCTH bubmorexa LIOK

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

99 A3HOCTH MOTEHIUAJIOB JIIs bubmmorexa LIOK
p 1 a https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS

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

bu6mmoreka IIOK

101 Pemenue 3anau

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

102 ITone Toueunoro 3apsna. [lone bubmuoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITone paBHOMEPHO 3apsiKEHHOTO MO

103 00Bvémy mapa. [lone paBHOMEpHO Bubmmorexa [IOK

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

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM bubmuorexa [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBNEKTPUKHU U ITOJIYIIPOBOHUKH B bubnuorexa [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 Kompencaropa. SnCKTPOEMKOCTS https:/m.eds00.ru/845b4f73
MJIOCKOTO KOHZEHcaTopa
107 [TapannenbHOE coeqUHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds0o.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHASHCATOpa bubmorexa [IOK
p P A p https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemienne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Penrenne 3agau
113 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 Konrtponbnas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIECTBOBAHHUS TTOCTOSIHHOTO Bubmmorexa [IOK
i https://m.edsoo.ru/233311b5
AIIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Hcto oka. Ha enue u D/[C
roumiki Toka. Hanpsixeriie 1 91 https://m.edsoo.ru/0839a115
117 3akon OMa 11t y9acTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bubmuorexa [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHUE BEUIECTBA. bubnunorexa LIOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapajuIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX bubanorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁﬁgggj;;gz/l;%m&
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemerne saza https://m.edsoc]fru/6761bef
MOITHOCTD JEKTPUUYECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BEIJIeIsIeMas Ha bubnmorexa OK
https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
126 Pemerre 3a1a< https://m.edsogru/eb72fc24
127 OJIC v BHyTpEHHEE COPOTUBIICHUE bubnuotexa [JOK
WCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221{40fb
bubmuoreka [JOK
129 Pemenne sanad https://m.edsogru/3580b679
bubmuorexa [JOK
130 MOHOCTE HCTOUHMKE TOKA https://m.edsoc]fru/aanS 1d8
131 KopoTkoe 3ambikaHue bubnuotexa [JOK




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

132 Konaencarop B 11enu mOCTOSHHOTO TOKA bubmorexa HOK
. pEH https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3ana
HieHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "IlocToSIHHBIN bubnuoreka [{OK
ANEKTPUUECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau o teme "IlocTOSTHHBII bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3alUs 3HAHHUH
137 1o TeMe "[10CTOSTHHBIN 2JTeKTPUISCKUI bubmorexa HOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 Konrponbnas pabora no reme bubmuoreka [IOK
"TTocTosIHHBIN ANEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DJIeKTprUYecKasi MpOBOJUMOCTD
139 EBJ'II/I‘I;HBIX BE efTB DIIEKTPUUYECKUI bubmorexa HHOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax M
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI brbmorexa [OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 HIEKTPOIU3a
but6moreka [JOK
141 DNEeKTpUYeCKU TOK B razax. [1ma3zma
P https://m.edso0.ru/92d92£76
140 DJIEKTPUYECKUHN TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmuorexa [JOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

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

145

146

147

148

149

Pu3NYEeCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA TP MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WIH
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii o ¢puzuke. [Ipumepsr
u3MepeHus: GPU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C LEJBIO ONpPEeIeTICHUs MTHOBEHHOMN
ckopocTH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IJI0CKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUH"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3N4eCcKUul IPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tela 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOZYJIO

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/ia o0pareHus
KOHHUYECKOIO MAasTHHKA OT €T0
napamMeTpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
U JIBUKEHUH OpYyCKa 110 HaKJIOHHOM
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTU Ha
3a/laHHOE PACcCTOSIHUE OT ero Macchl"

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOBHUKAIOIIUX B IPYKUHE U
PEe3UHOBOM 00paslie, OT UX
nepopmanun" unu "M3ydyenne
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepes3 JIErKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue kodppuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 pHIreHTa
3aBucumoctd Frp(N)" wnn
"HUccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUS" WIn
"U3y4yeHue IBH>KEHUS Ipy3a Ha Baly C
TpeHuem"

bu6mmoteka IIOK
https://m.edsoo.ru/b55b81al

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

153

Pu3N4eCKUu IPAKTUKYM 110 TEME

bubnunorexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "KonctpynupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBocTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

https://m.edsoo.ru/4a04f4f7

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
UMITyJIbCa TeJIa C UMITYJIbCOM CHIIBI"
wim "HccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumojeiicteun'" uiu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edso00.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE

1 poBoi 1abopaTopun)" uin
"N3ydyeHue n30XopHOro nporecca’ uium
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bub6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne yeabHOM TemI0EMKOCTH"
nn "UccnegoBanue npouecca

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




OCTBIBaHHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

158

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" win "Usyuenue
CBOMCTB HACBIIIEHHBIX NAPOB" WU
"N3mepenune abCcoTOTHON BIAKHOCTH
BO3/1yXa U OLIEHKA MacChl apoB B
nomernieHuun". 3mepenue
Ko3((uIMeHTa TOBEPXHOCTHOIO
HATSDKEHUS

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
W3JIyYEHHS CBETOMOa" WIIN
"N3yueHne nmpoTekaHus TOKa B LIETIH,
cojeprkallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEIbHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

bub6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue cMEaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCJIMHEHUS PE3UCTOPOB" WK
"N3MepeHue yAaeabHOro COPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsijia 0OJHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COIPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"
PesepBHEbIil ypok. O000IIIEHNE U
161 CHCTEMaTmZEHs{ 3HAHHUH 110 TEME Bubmoreka HOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEbIil ypok. O000IIIEHNE U
162 CHCTEMaTmZEHs{ 3HAHHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBurblii ypok. O0001IEHIE U
163 CI/ICTEME[TI/BZII_:[)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEp0TO Tena'"
PesepBHrblii ypok. O0001IEHIE U
164 CI/ICTIe)MaTmZIIl)H;I 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTU3alMS 3HAHUH 110 TEME bubnuoteka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMAaTHU3alNsA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMAaTH3alMsl 3HaHUH 110 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexos"
PesepBurblii ypok. O0001I€HIE U
P P . bubnuorexa [IOK
168 CHUCTEMaTU3alMsI 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CI/ICTIG):MaTI/I?,Zp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN JIEKTPUUYECKUIA TOK
PesepBurrii ypok. O000111€HIE U
170 CI/ICTEM&TI/ISZP v 3HaHuH 110 Teme "Toku 1 bubnuorexa [IOK
H " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSTHHBIX
1 MarHuTOB ¥ POBOJHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MaruautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunuTtHoe 10J1€ MPOBOJIHUKA C | bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHHUE U | bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U
7 MolyJib. JIBH)KEHUE 3apsKeHHON 1 bubmuorexa [IOK
YaCTHUIIBI B OHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bu6muoreka [IOK
9 Pa6oTa cuiel Jlopenna 1 nomotera I

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
crieHie saat https:/m.eds00.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarueTHKH, napa- u bubmmorexa LOK
pp > 18P https://m.eds0o.ru/30£f9608
JIMaMarHeTUKH
OCHOBHBIE CBOMCTBA
bu6nmoreka [IOK
12 dbeppomarneTukoB. [IpuMeHeHne
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau no teme "Marautaoe bubnunoreka LIOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mo Teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/41c4aec8a
SIBneHne ANeKTPOMarHUTHOM
15 WH . IToTOK BEeKTOpa MarHUTHOM bubmmorexa LHOK
JLYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 IAC mEnyKumH https:/m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®Papanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpudeckoe nosie. Toku bubmuoreka [JOK
dyko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKINY B ABUKYITAXCS bubnmnoreka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
20 P
CHICHHE 3311 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 ITpaBuno Jlenma
paBi i https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika bubnuotexa [JOK




HHIAYKTHUBHOCTHU B LCIIH ITOCTOSAHHOI'O

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

TOKa
3 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [{OK
25 Pemetirte sazas https://m.edsoo.ru/88£69d2b
26 O06o001IeHre U CUCTEMAaTH3 AL bubnuoreka [{OK
3HaHUU 110 TeMe "DIeKTpoiuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIE
28 koseOaHus. 'apmoHnyeckue bbmmorexa [JOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nunorexa LIOK
oIHcaHue KoJieOaTenbHbIX ABHKEHNI https://m.edsoo.ru/87c¢e9498
DHepreTuyeckoe onucanue. BeiBon
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHYECKHUX Kose0aHuil U3 uX bubmmorexa LIOK
https://m.edsoo.ru/e3c¢99692
SHEPreTUIECKOT0 U KHHEMATHIEeCKOTO
ONHUCaHUs
. bubmuoreka [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOaAHHMIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHNIl MaTEMAaTUYECKOTI'O
MasTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo0.ru/e0399319




KoJIe0aHUM MPY>KUHHOTO MasTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

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

bubnunoreka LIOK

34 ABTOKOIIE0A

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

35 Pemenue 3agau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHnueCKHUe
36 K(?JIGGaHH;([b BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATH3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
KoJiebanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. bubnmnoreka [HOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

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

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
U7eanbHOM KOJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE

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

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pe3nucrop n
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa TIOK
A pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIETIH but6mmoreka [IOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu

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

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
N bub6nmoreka [IOK
45 AMIITUTYHOE U IEHCTBYIOLIEE
https://m.edsoo.ru/lcacbcdc
3HAYEHUE CHJIBI TOKA U HAIPSIKEHUS
. bubnuoreka [{OK
46 Pe3onanc B anekTpuueckoi 1enu
https://m.edsoo.ru/087506df
47 Pemenne 3amau bubmorexa HOK
https://m.edsoo.ru/al6836a4
HneanbHbIil TpanchopmaTop.
pancgop P bubnuoreka [IOK
48 IIpowusBoacTBo, nepenaya u
- https://m.edsoo.ru/f97418ae
NMOTpeOJICHUE IIEKTPUUECKOW SHEPTUU
DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOJICTBE AJICKTPOIHEPTUH.
P P P bubnuoreka [{OK
49 KynbTypa ncnosib3oBanus
. https://m.edsoo.ru/a6f74d93
AJIEKTPO3HEPTUU B MOBCEHEBHOM
JKU3HU
50 Pemenue 3amau Bubmiorexa IIOK
https://m.edsoo.ru/ee6677ed
51 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/7cab59f8
O00011eHNe U CUCTEMATU3 AL
. " bub6mmorexa [IOK
52 3HAHUU MO TeMe "DIeKTPOMarHUTHBIE
| https://m.edsoo.ru/401024a9
KoJIeOaHHS
53 MexaHudecKkye BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuorexa [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynprpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P
crieHne saat https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHBIE BOJIHBI. bubanorexa [JOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJleBuIeHnA. Pagnonokamusi. bu6nmorexa LIOK
DNEeKTpOMarHUTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIE Cpebl
2 Konrponbnas pabora no reme bubmuoreka [IOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caer. 3aKOH NPSMOIUHENHOTO bubnuotexa [JOK
pacrpocTpaHEeHUs CBETa https://m.edso0.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka [JOK
Cdepudeckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHEIN U bubmmoreka [JOK




OTHOCHTEJIbHBIN IIOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEee
otpaxkeHue. [IpenenbHblil yrou
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xon nmydeit B npuszMe. Jucnepcus
i pu A P bubnunoreka LIOK
68 cBera. CloXHBINA cocTaB 0e10ro ceera.
https://m.edsoo.ru/d8e1c3be
LBset
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OIITUYECCKAas CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEJIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Permienue 3agad Ha HOCTpOCHUE
71 U300paKEeHUI, 10T aenl?lmx c bubmorexa HOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak onTtnyeckas cucremMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenennl
73 OPUMEHUMOCTH re(I)JMeT HUEeCKOHU bubmmorexa TOK
p p https://m.edsoo.ru/cd174al10
OITHKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HUCIIEPCHS CBETA
a p https://m.edsoo.ru/lel6cchbe
Bubnnorexa IHOK
76 WNuTtepdepentus ceeta nosmorexa [

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




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edsof)l.ru/3061de2b
bubnuorexa [JOK
79 Ipumenenue nutepdepenim https://m.edsogru/6686db08
bubnuoreka [{OK
80 Jlubpariuis coera https://m.edso:)_.lrull2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/d58041 la
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/c56c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHUHU 1Mo TeMe "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bubmuoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 ITocTynatel cienuanbHOW TEOPUHU bubnuoteka [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHia.
YcinoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH U COKpaIeHUE
JUIMHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENSATUBUCTCKOM YaCTHIIBI buGnuorexa [IOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JTyUEHNE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubmmoteka IIOK
94 3 B
AICOH CMCTIEHIL BHHa https://m.cdsoo.ru/1c5ff752
95 TI'unotesa M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151
98 doroaddekra. "Kpacnas rpanuna” buommorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
Jlebenena https://m.edsoo.ru/64b4f966
100 BoHOBEIE CBOIICTBA YaCTHIL but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpoiing u pasMmeps! o6nactu bubnmnorexa LHOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIU3ALUN JIBUXKYILIEHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubnmorexa LHOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHUCTaJjiax https://m.edsoo.ru/30dbal 8¢
Crenuduka usMepeHUd B MUKPOMUDE.
104 COO?HS)I_HGHI/I}I He];)r[ € eHéHH(};)CTeﬁp buGnuorexa [IOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE IPadUICCKHX 32724 https://m.edsoo.ru/e70195bd
bu6mmoreka IIOK
1 P é
06 CLICHHC PACHCTHBIX 3a/ad https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(I:))BLI CTOl:')' "KopnyckyisspHO- bubnmorexa OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMa. [ImanerapHast Moeslbp aTomMa bubmorexa HOK
' P a hitps://m.edsoo.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
109 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BOJa0poJa https://m.edsoo.ru/cf74bl1a
11 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
W3JIy4E€HUE CBETa https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuotrexa [JOK




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

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO siapa. M30Tomsbl.

PanmoakTuBHOCTD

3aKoH pPaarOaKTUBHOI'O pacliaaa.

CBoiicTBa HOHU3UPYIOIIETO
n3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

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

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI Pa3sBUTHA

AJIEPHOM DHEPreTUKH

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

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

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

116

MeTobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHsbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

bub6mmorexa [IOK
https://m.edsoo.ru/lac08asSbh

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBo pusnueckoit

KapTHUHBI MUpa

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

118

Dtanbl pa3BUTHS aCTPOHOMUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PAAUOTEIECKOIIEI buGnuorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHast acCTpOHOMHMS
Bup 3sésnnoro neda. Co3sesnus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUIUMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneuynas cucrtema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnuorexa [IOK
o https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
bubmmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOH MOCIEN0BATEILHOCTH bubnmorexa OK
A e https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEACTABIEHUS O bubmuoreka [JOK
MPOUCXOXKICHUH U 3BoTonMK ColHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbBIE ILIPHI B bubmmorexa TIOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJakTUK
127 Bcenennas. Pacimupenue BeeneHHOM. bu6muoreka [IOK

3akon Xa66ma. Teopus boawiioro

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




128

B3pbIBA. PenmnkToBoe N3JIYyUYCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

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

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

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

130

131

132

133

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO I10JIS
MMOCTOSIHHBIX MarHUTOB' MJIK
"NccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" uiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMmepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKA'" NN
"OnpeseneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

3JIEKTPOMAarHUTHON MHIYKIWU' WIHA 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTo nosus"

Pu3nYeCKUuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMArHUTHOTO reHepaTopa”

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

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

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

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME 1

bubnunorexa LIOK




135

136

137

138

139

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

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue epeMEHHOTO TOKa
yepes MOCIeA0BaTENbHO COCIUHEHHBIE
KOHJCHCATOP, KaTyLIKy U pe3ucTop”
nn "UccnenoBanue paboThl
MCTOYHUKOB CBETAa B LIENIN
IIEPEMEHHOT0 TOKa"

Du3nYeCKU IPAKTUKYM I10 TEME
"N3y4yeHne nmapaMmeTpoB 3ByKOBOU
BOJIHBI"

Pu3n4ecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress IpeaoMIIeHUsS
crexna" win "l[lonydyenue
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKajia v JUH3bI"

Pu3nYeCKUuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBA
(Ha mpuMepe XKUAKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccenBarIMMX JUH3"

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

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

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

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

140

Du3N4eCKUu IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHIMH U TTOJIIPU3AIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTull (110
dboTorpadusaM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKkuil MPakTUKYM IO TeME
"U3mepenne noctosinHoM [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
ninu "UcciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA Y€PEe3 CBETOAMO]T OT
HanpspkeHus"

Du3nYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMETpa"
i "M3yuenue nornomieHus oeta-
YaCcTHI aJTTOMIHAEM"

Pu3NYeCKUuil IPAKTUKYM 110 TEME
"HaOnroenus 3BE31HOTO HEOa
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
HOJIOXKEHUS HEOECHBIX O0BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIC

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

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

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6e

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




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

O00011eHNEe U cCUCTEMATU3ALIIS
3HaHui. Posb pU3MKKM U acCTpOHOMUH B

. . bub6nmoreka [IOK
146 3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIMAILHOM U ATUYECKOH chepax
JIeITCIIbHOCTH YEIOBEKA
O00011IeHNE U CUCTEMATH3AIMS
147 3HaHUH. Posib 1 MecTo GU3HMKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O06o0mIeHre U cucTeMaTH3aIus
3HaHuil. Posk ¢pu3ndeckoil Teopun B
dbopMUPOBAHUU TIPEJICTABICHUI O
148 (bu3nyecKoil KapTuHE MHpa, MECTO bubmmorexa [TOK
. P pa, https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O PUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTHu3alus bubmmoreka [JOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3 AL but6mmorekxa [IOK
3HaHu# 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o00mIeHre U cucTeMaTr3aIus
. " bubnunorexa LIOK
152 3HaHUi 1o Teme "CTaTuka TBEpJ0TO

Tema"

https://m.edsoo.ru/3ccad82e




O000111eHrEe U cCUCTEMATU3ALIIS

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHrEe U cCUCTEMATU3ALIIS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3 AU
155 3HaHuil o teme "TepmoarHaMuka. Bubmiorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIMHBI
O0001IeHTE U CHCTEMATH3 AU
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O00011eHNEe U CUCTEMATU3 AL
157 3HaHUN 10 TeMe "DIIeKTpUIecKoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
rmoJe
O00011IeHNE U CUCTEMATH3AINS
158 3gaHui 110 Teme "I1oCTOsTHHBIHI Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O00011IeHNE U CUCTEMATH3AINS 6 LOK
N HOIHOoTEKA
159 3HaHUN 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3 AL but6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHNE 1
161 CHUCTEMAaTH3als 3HaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNIeKTpOMarHuTHas WHYKITUS
162 PesepBublit ypok. O000mIeHNE U bubmuoteka [JOK




163

CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanudeckue Konedbanus"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"DJIeKTpOMarHuTHbIE KoyieOanus"

https://m.edsoo.ru/d6310bfd

bubnunoreka LIOK
https://m.edsoo.ru/5e2bb83d

164

PesepBHeiit ypok. O600ICHHE U
cucremMaru3anus 3HAHUH 110 TEME

"MexaHH4eCcKHE U QJICKTPOMAIrHUTHBIC

BOJIHBI"

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

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"OnTuka"

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

166

167

168

PesepBHeIit ypok. O000mIICHNE U

CUcreMaTni3alsa 3HaHI/If/'I I10 TCMC
"OcHoBer CTO"

PesepBHslit ypok. O6001IeHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 110 TeME

"KopnyckynsipHO-BOJIHOBOM Ayanus3m"

PesepBHeiit ypok. O6001IeHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"®dusznka aroma"

bu6nunorexa LIOK
https://m.edsoo.ru/5beclc65

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

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

169

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTU3alys 3HaHUH 110 TEME
"®u3nKa aTOMHOTO sApa U
3JIeMEHTapHbIX YyacTul”

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

170

PeseprubrIit ypok. O6001IeHNE U
cUCTeMaTH3alHs 3HAHUH 110 TEME
"OnemeHTsl acTpouzuxu"

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3HKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYECHHBIX (PH3UYECKUX MOJCIICH:
MaTepHajgbHas TOUKa, HHePIHaIbHasg CUCTEMa OTCUETa, aOCOIMIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJAEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYCUHBIN DJICKTPUUCCKHUH 3apsij] — IPU PeIIeHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3naBath pu3uveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJWHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHME, CBOOOJHOE TMaJeHUE TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; AudQy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJKOCTEH U TBEPABIX Tel, U3MEHEHUue oO0béma Tel
OpU HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMy COCTOSIHUS ra3a B M30Ipoleccax; 3JEKTpU3alus Tell,
B3aMMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYHMHBI:
KOOPJAMHATA, IIYTh, [IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TEJla, KUHETWYEeCKas DHEprus, IOTCHUUalIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYecKas MOIIHOCTh; NIpPU ONHCAHUU
MPaBWJIBHO TPAaKTOBAaTh (PM3NYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBIICHUS,
UCHOJB3YS (PM3MUECKHUE BEJMUMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIIOTHI,
BHYTPEHHSI JHeprusi, padora ra3a, KOd(QQHUIMEHT IMOJE3HOro AEeHCTBUS
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUThH
(dbopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKAN, Pa3HOCTh MOTEHIIMAJIOB; P ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIONIb3YyEeMbIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JNAaHHYIO (U3MYECKYI0 BEIUMYHUHY C
JIPYTMMU BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCHI U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHbl M MPUHIUIIBI: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPrHH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHMSI BEIIECTBA, IA30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUECKOMN
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJIEKYN C aOCOJIIOTHOW TeMIepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TMPHHLMIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1a4dy) U TUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
U GOPMYIIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEPEHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXAY (PU3UYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl MOJYyYEHHOM  3aBUCHUMOCTHU
(GU3HMYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, J€JIaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TpyAa MpU MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITEeNFHOCTU C HCIOIh30BAaHUEM U3MEPUTENBHBIX YCTPONCTB U
1a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAMMBIE ISl €€ pEelIeHHUs, MPOBOJUTH PaCUEThl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

Peniate Ka4C€CTBCHHBIC 3aga4u: BBICTpanBaTb JJOTHYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IG SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HAayYHO-NOIMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMAITUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 1O (DU3KMKE B IMOBCEIHEBHOW XU3HU
s obOecrieueHrss 0€30MACHOCTH TIPH  OOpalleHHH C MpUOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3I0POBbS M COOJIIOICHUS
HOPM 5KOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIIEH cperie

PaGotarp B rpymme C BBIIOJHCHUEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHWBATh BKJIAQJ KAXKIOTO W3 YYAaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHUS HM3YYEHHBIX (PU3NUYECKUX MOJEIeH:
TOYEYHBIM DJIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO siJIpa NP peUIeHUH (PU3NUECKHUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTh, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHWXKYIIUICS 3apsn,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpoCcTpaHeHUE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTephepeHIus,
nudpakiys U MOJSApU3aIUs CBETA, AUCHEPCHs CBETa, (POTOAIEKTPHUUESCKHIA
s dekt (porodddexT), cBeTOBOE aBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnwuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAUMOCTh Ppa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYMHBI: JICKTPUICCKUI 3apsif], CHIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOTO ToJs, cuia Awmnepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MAarHUTHOTO ITOJICH,
NEPUOJl U YacToTa KOJICOAHWH B KOJICOATEIBHOM KOHTYpE, 3apsii W Cuja
TOKAa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSHHE U ONTUYECKas Ccuja JIMH3BI; MNP ONUCAHUU
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCIIOJIb3YCMbIX BCIIMYHUH, HUX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIOIb3Ys
($u3HYEeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (POpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (pU3HUECcCKue
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpPaHEHUs DSHEPruH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsija, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKkOH pajgnOaKTHBHOIO
pacnaza; Mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBusl  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI II0 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath npobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, TPOBOJUTE OMBIT
1 (GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBISITh NpsIMblE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs U MCMOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ysbTaThl TOJIyYEHHONH 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIuI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1ab0paTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPaTh (PU3UYECKYIO MOJCIIb, BBIICIATh (PU3MUECKHE BEITUYHHBI
U QopMyIbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATLHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAanBaTb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C Ol'[OpOI71 Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM U1 IOMCKa,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud ¥ [peJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHIIO

OOBSICHATh MNPUHLUMUIBI JEHCTBUS MAIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust 0e30macHOCTM TNpu  oOpallleHuu C npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPAaHEHHS 3/0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBIINOJHEHHEM pA3IUYHBIX COIMATIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAMOHAIBHO PACIPENCTATh 00S3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHUMBAThb BKJIaJ KaXJA0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. HayuHble meTonasl
IIO3HAHMSI OKpYXKarowero Mupa. Poss sxkcriepumenTa
U TEOpUM B IIpollecC€ TO3HAHUA HIPUPOABIL.
DKCIepuMEHT B pU3uKe

1.2

MonenupoBanue ¢usnueckux  ABICHUA |
nporieccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3MUeCKUX 3aKOHOB. [IPHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH EeSITENbHOCTH JIIOIeH

MEXAHUKA

2.1.1

#HH#ParHH#KHUHEMATHUKA

Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHu4yeckoro aBwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKUUU Ha OCH CHCTEMBbI KOOPAMHAT.
CrnoskeHue nepeMeIeHnii U CI0)KEHNEe CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIWKEeHHE. ['padku 3aBUCUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEHHS, MyTH U MEepeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBoOoaHoOe magieHre. Y CKopeHrue CBOOOIHOTO
maaCHUuA

KpuBonuneiinoe JBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMUTENbHOE YCKOPEHHE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U PCMCHHBIC IICPpCAaIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

IIyTSIMHU, [IPOMICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHKEHHS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABHIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTATIBHO

##HtPar### IMHAMUKA

2.2.1

222

IIpunnun  orHocutensHocTH ['anmunes.  Ilepsbiid
3ak0oH HproTtoHa. IHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI Cyneprno3uiiiy CUil

223

Bropoii 3akoH HproTOHA 111 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HproToHa /U1 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsaroreHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEa B
nUCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HaKJIOHHOM IUIOCKOCTH TOJ AeHCTBHEM
HECKOJIBKUX CHII. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NpYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VMccrnenoBanue yClIoOBUW paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

###Par####3AKOHBI COXPAHEHU A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyIbC CUilbl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust nmiyiasca B MCO. PeaktuBHOE
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUHU

[TorennmanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas 3HEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHbIe ¥ HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HCIMOTCHLIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTEi
Tel mpu Heymnpyrom ynape. MccnemoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
##HPar###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

OcHoBHBIE II0JIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABHKEHUS U B3aUMOICHCTBUS
YacTHUL BENleCTBa
Mopnenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Mopnens upeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HECAIBHOIO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKEHUS
yactul rasa. [llxana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xopa, n3zobapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTiueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJIacCHOW KoMmHare. VccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUA Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUcTeMA. Bnaytpennss
SHEPIUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonunuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJEAIbHOTO Ta3a

323

33791831 TEIUIONEPEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMSA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaenpHasd  TEIIOEMKOCTb  BelecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii  3ak0H TepMOAMHAMUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
['paduueckas nuHTEpIIpEeTaIysl pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerioBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHnT mnoie3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIPOLIECCOB B IpHUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHHueCcKnue yCTpOMCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue ynenbHON
TEIIIOEMKOCTH

33

###Par#### AT PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

332

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTH TEMIICPATYPHI KUIICHUA OT JaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTA

334
riasnenus. Cyomumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUU MOTYUCHUS
o COBPEMEHHBIX  MaTepuajioB, B TOM  YHCJIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. WM3mepeHue BIAKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DJIeKTpUUYECKOe ToJe. Hanpsoxénnoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKHM ¥ JOUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MPOHUIIAEMOCTh
OnexrpoémkocTs. KonzaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsyKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTHueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
###Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
4.2.1 ANIEKTpUYecKoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 [TocTosiHHBIN TOK
4272 Hamnpsixenune. 3akon Oma 1i1s ydacTka [enu
423 DnexkTpruueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

[locnenoBarenbHOEe, MapajjIeNbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Toka. 3akoH Jlxoymas —
Jlenna

MOH_[HOCTI) QJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJAUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

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

MPOBOAMMOCTh TOJXYIPOBOAHUKOB. CBOWCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKU TOK B DIIEKTPOIUTAX.
DIIEKTPOIUTHYECKAs JUCCOLHAIINS. DIECKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasnuunble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: amMIepMeTp, BOJIBTMETD,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTeIIbHbIE
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIEHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPHI u ($OoTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUS. HaOnronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

SJIEKTPOAMHAMUKA

###H#PartH#H#MAT'HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA MHYKINA




IlocTositHHEIE MAarHuThL. B3aumonelictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHoe 1osie. BeKTOp MarHUTHOM WUHAYKIIMH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKnud. KapTuHa JTHHAE MarHUTHON WHIYKITAH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JUHUWA TOJs IJIMHHOTO MPSMOro IPOBOJHUKA U
433 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiT  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBlcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJHOPOJHOM
MarHuTHOM noJje. Pabota cunbl Jlopenia
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIUU
4338 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nojue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
4311 NunykTtuBHOCTh. fIBeHne camowHaykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHUuecKkrne yCTpOMCTBA: MOCTOSIHHBIE MATrHMTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYh
[IpakTnueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTylIKK ¢ TOKOM. VccnenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosanune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Part#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHUSI.
5.1 5.1.1 INapmonnueckne xonebanus. Ilepuon, dacroTa,

amMIuInTya U dasza KoyeOaHui

IIpy>xuHHBINA MagsTHUK. MaTeMaTU4EeCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHYECKOE  OIHCAHME
K0J1e0aTeNbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
UCXOJHON BEIMUYUHBI C aMIUIUTYJaMHU KoJeOaHU
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTenbHOM  KOHTYype. AHAIOTHS  MEXIY
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
kojebanusimMu. @opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPIrrun B nacajlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIe MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMIANIBHBIN ITEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepaya U
notpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKH TP  IPOU3BOJCTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTPOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTueckue paboThI. Hccenenosanne
3aBHCUMOCTH II€pPHO/1a MaJlbIX KoJebaHuil rpys3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyLIKH U pe3ucTopa

#H#HPartHH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCIIOBUS
591 pacrnpoCcTpaHEHHS. [Tepuon. CxopocTthb
pacnpocTpaHeHus U JUIMHA BoJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  UHrepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




523

3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUSI WU3JIYy4ECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTb  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsI3W U TElEBUICHUS.

Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpene. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS CBETa.
[TocTpoenne n300pa’keHHi B INIOCKOM 3epKaiie

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. CioxHBINH cocTaB 0€10ro CBeTa.

[Bet

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepenius ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HUHTEPQEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cera. udpakiuonHass peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

539 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOTSPOUT
[IpakTueckue pabotel. M3mepeHue mnokazaTesns
53.12 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n3o0pakeHuil B nuH3ax. Habmronenue mucnepcuu
cBeTa

RJIEMEHTBI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukd. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHUHIITEITHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Macchl C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oTOHAa € €ro 4YactoTol. DHEpPrusi U HMILYJIbC
dboTtona

OtxkpeITHE U uccnenoBanue Gotodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTo3ddexTa

VpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» goroadppekra

7.1.4
7.1.5

Hasnenue cera. Onbrtel [1.H. JIeGenesa

XUMHYECKOE NeHICTBUE CBETA

TexHuueckne yCTpOHCTBa: ($hoTOIeMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

7.2

7.2.1

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OmnbiTer Pezepdopaa mo
MCCIIE0BAHUIO CTpOeHUs aToMa. [Tnanerapnas
MOJ€eJIb aToMa




7.2.2

Iloctynarer bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyroi. Buaer cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJOPOaa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckynspHo-BonHOBON nyanmu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAIIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  H3JIy4YCHHE.
Y CTpoiicTBO M PUHIIMIT Pa0OTHI J1a3epa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(crieKTpoCKoII), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIIOICHUS u pPETHCTpALUH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3nyyeHus. BausHue pagnoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykioHHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBIN M TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKIOHOB B siipe. SlaepHbIe CHITBI.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLbl. OTKpBITHE IMO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUSA
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTBI, UX BUAUMOC IBUKCHUC

8.2

8.3

ConHeunast cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-rUraHThl U MX CHYTHUKHU, KApIUKOBHIC
miaHeTsl. Masbie Tena ConHEeYHON CUCTEMBI

Connne, ¢orochepa m armochepa. ConHeunas
aKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. [JlnarpaMMa «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MOCJIE/IOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Par###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bororuu CoJHIIa ¥ 3BE3/1. DTanbl JKU3HU 3BE3T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 I, ra3a
u neutd. llonoxxenne u apwxenune ConHuLa B
['anakTuke. [lnockas u cheprudeckas NoICHCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBasaphbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenne BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u panuyc
Bcenennoni, teopuss bosbiioro B3peiBa. Monenb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHast CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




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

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl CpeIHero 001ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILINUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHHM TNPUMEHSATh 3aKOHBI KIJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHAIM3a M OOBSCHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa W MeraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (QyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (PU3MUYECKON MOENbI0: Ha OCHOBAaHUH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOMCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh peE3yJbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pelieHuss ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIONME MPUMEHEHUs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
6 3HAHUHW M3 JPYrUX MOPEeIMETOB E€CTECTBEHHOHAY4YHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH Hay4HOTO MO3HAHMS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIMYUH, BBIOMpas ONTHMAalbHBIA CHOCOO
W3MEPEHUSI U HCIIOJIb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCMHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Ys (DU3MUYECKHE TECOpPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOroO Tpyaa
[pU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  MCIOJB30BAHUEM
UM(@POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOpPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH  YMEHHH  aHaANM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI 0 palOHAIbBHOM
MPUPOJIONOIb30BaHUM, a  TakKe€  pa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaHHH

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKOM CpeAe; JBUKECHHS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D I10 ®U3UKE

Kon .
Kox siemenTa IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
pasaesia/TeMbl
1 MEXAHUKA
1.1 KMHEMATHUKA

1.1.1

MexaHHUecKOoe JBHIKCHHE. OTHOCUTEIHLHOCTh MEXaHHYECKOTO JABUMIXKXCHUS.

Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

ol | TpacETopHE
Eé€ pamryc-BekTop:
Fle)=(xlz) ylr)=(r)),

TpaeKTopIIA,

IepeMEIIeHIIE:

AF =7 (t))—T(t,) =7, =7y =
= (Ax, Ay, Az),

MyTb.

CroxeHIe HEpEMEII[EHIIfIZ

Ay =4, +4




CKOpOCTh MaTepUAIbHOM TOUYKHU:

. AF
D=—_

~ =r'= [ul_.u_]_.u__].

Ar—0

Ax ,
v, = —L =1X,. aHaJloTIHO v, =YV,, U.=Z,.
=0

1.1.3 At
CnoxeHne ckopocTell: o, =0, + 0, -
Brruncnenue nepemMeIeHrs u MyTu MaTepualbHON TOUKU IIPH
NPSIMOJIMHEHHOM JIBUKEHUU BIOJIb OCH X IO IpaduKy 3aBUCUMOCTH Vx(t)
o . Ao Y
VekopeHIle MaTepHansHOI TOYKIL: d = — =y'= [‘-’71- .a_.a. ] .
AL |y o
1.1.4
ﬂl{ F ] Wr
a = =(v,),". aHamormHo a, =(v, )', a.=(v.)"
At ' oo T
A0
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + oyt
1.1.5

x(1)




ox

Uy (t) — vg, = const

®

Ox




const

1.1.6

1.1.7

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JABHMOXXCHUC!

-

at

x(t)=x,+uy, t+

v (t)=vu, +at

a. = const

3 3
UEI - U.lx = 2{]1_ [IE —.'4:1]

HPII JBILKESHINI B OTHOM HANPABICHIINI IIVIE S= =+ <.

CBoOoHOE MajieHue. Y CKOpeHrne CBOOOTHOTO MaICHHUS.

Vi

Mo G

o Xo ‘(,—

JIBukeHwne Tena, OpOIIEHHOTO O] YIJIOM 0. K TOPU30HTY:




[.r{t} =X, + Uyt =2, +U,cosa-7f

2

i

x }
V() =y, Uyt +gJT =1, +Usina-f—

1.1.8

KpuBonnHueiiHoe nBrnxkeHue. IBHKEHUE MaTEpUAIbHON TOUKH IO OKPYXHOCTH.
VYriioBas U IMHENHHas CKOPOCTh TOUKH:

v = wR

wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYKHOCTHU

_2n_2
w= = U




2

2o

. ]_IeHTpOCTpeMI/ITCJILHOG YCKOPCHUC TOUKHU:

uc




1.2

1.2.1

R
. [lonHoe yckopeHne MaTepuaibHON TOUKH

TBépnoe Temno. [locTynmarenbHOE 1 BpanaTeIbHOE IBMKEHNE TBEPOTO Tela

JMHAMUKA
WNuepumaneHble cuctemel orcuéra. Ilepmbrii 3axkoH Herotona. [IpmHnmn

OTHOCUTeIbHOCTH I'anuies




Macca tena. IToTHOCTE BelliecTBa:

_ m

7
p

1.2.2
Vv
m
Cuna. HpI/IH]_II/IH CYNECPIO3UINHN CUJT:
FpaBHoueﬁCTB =F, +F+..
1.2.3




paBHOJEHCTB




1.2.4

Bropoii 3akon Herorona: s marepuansaoi Touku B UCO

-
-

Fl = ma1




At

Ap = FAt




1.2.5

npu

F = const

const

-——h—

—

Fi;! F, 21
TpeTI/Iﬁ 3akoH HproTona AJII MaTCPUAJIbHBIX TOYCK:

-

Fip = —Fp

12




21

1.2.6

3akoH BCCMUPHOI'O TATOTCHUA: CHJIbI TIIPUTAKCHUA MCKAY TOYCUHBIMU

MacCaMH PaBHBbI

mim,

F=6—




Cuiia TSDKECTH. HeHTp TSKECTH Tela. 3aBUCUMOCTE CHJIBI TSDKECTH OT BBICOTHI

h Hal HOBerHOCTBIO TIJIAHCTHI pa)lI/IYCOM RO
GMm

mg=-————

9= Ry + 1)?

mg




(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

F, = —kx




—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cuita TpeHUsl CKOJIbKEHUS:

P

UN

Cwta TpeHUs TTOKOS:

P




IA

UN

Koaddunment tpenus

JlaBienue:

<

1.2.9 S




1.3

1.3.1

1.3.2

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

M| = Fl, rie 1 — miedo cusbr

+

OTHOCHUTEIIBHO OCH, IPOXO0AAIIEl uepe3 TouKy O NepreHIUKYISIPHO PUCYHKY

[HenTp macc Tena. L{eHTp Macc cucTeMbl MaTepHaTbHBIX TOYEK:

- -

mir +myry+...

T
M my + my+...










B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
IIEHTP Macc TeJla COBIMAAET C €ro IIEHTPOM TIKECTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M,; +...=0
\[F] +F+...=0




#H#HPar###1.3.4 3akoH [Tackansa

HaBnenue B xuakoctu, nokosieiics 8 UCO:

p =po+ pgh

S

#HHPar#H#1.3.5

pgh

3akoH Apxumena:

>
>

FApX = _PBbITeCH

#HH#Par#H#1.3.6

Apx




BBITCCH

€CJIH TeJIO0 U KUAKOoCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx




pgv

BBITCCH

YcnoBue niaBaHus TeJ

1.4

#HHPar#H#1 4.1

3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:




H#H#Par####1.4.2

HNmnynbsc cucteMsl Teir:

- - -

p=p1 +p2t..




#HHPar#H#1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCa:

B CO

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




A(




1BHEIITH

At

2BHEIIH

At

B ICO , ecntu

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




#HHPar#H#1.4.4

F
\‘Ai:’;:_:ix‘

Pabora cuiibl Ha MaJIOM NEPEMEILEHUN:

nl=|ﬁ'|-|.ﬁf|-cos o=F, - Ax

-<\(1~/;.

—

D
MouHOCTE CHIIBI:

€CJIN 3a BpEM4A

At
1.4.5
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
Ad
P=—" =F-v-coso
ﬂf Ar—
1.4.6

Kunernyeckas 3Heprusi MaTepuaabHON TOUKH:




KWH

my

2m




3aKOH U3MEHEHNSI KHHETHYECKON OHCPIur CUCTCMbI MAaTCPpUAJIbHBIX TOUCK: B

NCO AEkun = Al + A2 + ...

1.4.7

[ToreHmanbHas 3Heprus:
JUIS IOTEHIIMAIBHBIX CUII

A12 = ElrIOTeHu - EZHOTGHH_Z AEHOTEHL[




AE

lnoTeHn

2MOTeHII

TOTEHI]

HOTGHHH&J’ILH&H OHEPIUsa MaTepHaHBHOfI TOYKH B OTHOPOAHOM IIOJIC TAKCCTH:

EHOTeHu =mgh

TIOTEHI]




mgh

[TorennuanbHast 3HEprus yrnpyro aeopMupoBaHHOIO Teja:

kx?
EHOTeHu = T

MOTEHI]




1.4.8

3aK0H U3MEHEHUA U COXpaHCHUA MEXaHUYECKOH OHCPI'UH:
Enex = Esam * Enorerm.
B IICO AE,ex = Agcex senoresu. can
B IICO AEyex = 0, eclH Agcex memorenm cmx = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

['apmonnueckue konebGaHHUS MaTepUAIbHON TOukh. AMIIuTyga U (asa
KosicOanmii. KunemaTnaeckoe OucaHue:
x(f) = Asin( @+, ).
v () =x/.
a(=(v.),=—e'x)=a +ax=0,
I7I€ X - CMEIICHUE U3 PABHOBECHSI.
JlmHaMIYecKoe OIHUCaHHUE:

ma, = —kx,
X

ma




rac

maw

. 9TO 3HAYHT, YTO

—kx.

DHepreTUyecKoe OMUCAHNE (3aKOH COXPAaHEHUS MEXaHUUECKOW SHEPIUn):




rimf‘+£_riqm_k& B

2 2 2 2

CBsi3p  aMIIMTYZIbl ~ KOJeOaHM  CMEIIEHUS MaTepUalbHOH TOYKH C

aMIUIMTY/IaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS:

Upe =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUN:

r=2_1
®w v

Hepﬂoz[ MaJibIX CBO60I[HI>IX KOJIeOAHMH MaTEeMaTHYECKOI0 MasTHHKA:

i
1.5.2 T=1Im |—
g
ITepuon cBOOOIHBIX KOeOaHUI MPYKUHHOTO MAasiTHUKA:
m
T =2m,|—
k
1.5.3 Beinyxaennslie konebanus. Pezonanc. PesonancHas kpusas
ITonepeunsle ¥ nponosibHbIE BOJHBL. CKOPOCTh pPAcCHpOCTPAHEHUS U JJIMHA
BOJIHBI:
v
1.54 A=yl =—
v




2.1

1.5.5

WnTepdepenius u nudpaxius BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOANMHAMUKA
MOJIEKVYJISIPHAS ©®U3UKA




2.1.1

Mopaenu  cTpoeHMsi ra3oB, OKMAKOCTEH W TBEPABIX Tein.  IlycTh
TepMOJMHAMHUYECKasi cucTeMa (Tesio) COCTOMT U3 N OJUHAKOBBIX MOJIEKYI.
Torma KoIH4YecTBO BeElECTBA

N

U:NA:

=3




rac

— 9rciio ABOTaIpo, M — Macca CUCTEMBI (Tena),
U

U
— MOJIIpHAs Macca BellecTBa

2.1.2 TermmoBoe IBMKEHUE aTOMOB U MOJIEKYJT BEIIECTBA

2.1.3 B3auMoaeiicTBuEe YacTUIL BEIECTBA




2.1.4

Huddy3us. bpoyHoBckoe 1BHKEHHE

2.1.5

2.1.6

Monens nneansuoro raza 8 MKT

CBs3p  MeXay  JaBJI€HUEM M CpelHEH  KHMHETUYECKOW  IHeprueit

IMOCTYIATCIIBbHOI'O TCIIOBOI'O ABHMXKCHHUA MOJICKYII HACAJIBHOI'0O Ia3a (OCHOBHOG

ypaBHenue MKT):
1 = 2 (mp*) 2. —
p=—-mjuw =—n-| — |=—N-&,.
3 30, 2 3

rae m0 — macca OJHOM MOJIEKYJIbI,

<|=




- KOHICHTpausa MOJICKYJI

2.1.7 AobcomotHas Temrieparypa: T =t +273K
CBsa3p  TeMmmepaTypbl Tra3a CcO CpEIHEW  KHUHETHYECKOW  SHeprueu
MOCTYIATEIBbHOTO TEIMJIOBOTO JIBHXKEHHS €TI0 MOJICKYJI:
{ 2
— | myw 3
2.1.8 Epoez = | ==kT
L 2 2
2.19 VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIO raza B TCPMOJAUHAMUKE:




2.1.11

Vpaprenue MeHreeeBa — KiarneHpoHa
BripakeHHe U1 BHYTPeHHEH SHEPTHH

VpapreHNe MeHneneeBa — KirameiipoHa (OpHMeHHMEIE (DOPMEI

3AIIICI):

pV="RT =vRT =NkT, p=PXL
L K

BrIpakeHne 118 BHYTPeHHell 3Hepriil 0HOAaTOMHOIO HIIealbHOIO
rasa (IIpIMeHIIMEIe (POPMEI 3aIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 21 2

3aKkoH I[aJ'II)TOHa JJI1 JaBJICHUA CMECH PAa3pPCIKCHHBIX I'a30B!:

p=p+pt+..

S




2.1.12

W3omporiecchl B pa3peKCHHOM Ta3e € MOCTOSHHBIM YHCIOM MOJekyd N (c
IIOCTOSIHHBIM KOJIMYECTBOM BCUIICCTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

P
== t
T cons




const

2

u3obapa (p = const):

V— t
T—COTlS

const




2.1.13

2.1.14

I'paduaeckoe npencrabnenue nzomnpoieccos Ha pV-, pT- u VT- quarpammax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

— = const
T

1A%

const

JJIA IIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)III_[eHHBIe N  HCHACBIIICHHBLIC  IIapBbl. KagectBeHHass 3aBHCHMOCTH

IJIOTHOCTU U  AABJICHUA  HACBIIICHHOI'O TIIapa OT TCMIICPATYPhI,

HE3aBHUCHUMOCTH OT 00BhEMa HACHIIIIEHHOTO Tapa

BrnaxnocTs Bo3ayxa.

OTHOCHTEIbHAS BIIAXKHOCTD:

Hux




(1

(1)

P

Hacelumapa

mapa

¢_

- pHaCbIH.ll'lapa (T) - pHaCbIH.[Hapa (T)

Pruapa (T)

Prapa (T)




Hachlmnapa

(M

mapa

(T)

HN3meHeHue arperaTHbIX COCTOSIHUM BEIIIECTBA: HCIIAapCHHUEC U KOHACHCAluA,

2.1.15

KUTIEHHUE KHUJIKOCTU
2.1.16 M3MeHeHHe arperaTHbIX COCTOSIHUI BelllecTBa: TUIABJICHNUE U KPUCTAIUIN3AIUS
2.1.17 [TpeoOpa3oBanue sHEprUH B (Ha30BBIX MEPEX0aax

22

TEPMOJINHAMUNKA




221

TemioBoe paBHOBECHE U TeMIIepaTypa

22.2

223

BuyTtpennssa sHeprus

Tennonepenaya Kkak cnocod W3MEHEHHsI BHYTPEHHEH dHeprun 0e3 COBEPIICHHS

pa6OTLI. KOHBCKHI/IH, TEIUIONPOBOAHOCTD, U3JIYUCHUEC

224

225

2.2.6

KonuuecTBo TEMIOTHI.
VYV nenpHas TEMIIOEMKOCTH BEILIECTBA C:
Q = cmAT

cmAT

VnenwpHas Tersiora napoodpazoBanus L: Q = Lm.
VenpHas TeroTa miasiaeHus A: Q = Am.

VY nenpHas TEII0Ta CropaHus TOIMBa q: Q = gm

OnemeHTapHas paboTa B TepMOJIUHAMUKE:

A =pAV

pAV




Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme

227

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 =AU + A = (U —Up) + Ay

12

AU

12

12

w




Anma0ara;

12

Q12 = 0= Ay, = (U, — Uy) = AUy,




12

w




AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumelie mporiecchbl
[Ipunnune! aeiictBus Ternosbix MamuH. KITI:
— Aaamt — QH-?I‘P _|Qxcut| =1— |qun|
MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno:
T -T T
2.2.10 max 1 = e B
YpaBHEHHE TEIUIOBOTO OallaHca:
2.2.11

QI+Q2 +Q3+= 0







OJIEKTPOAMMHAMUKA

3.1

3.1.1

3.1.2

3.1.3

3.1.4

OJIEKTPUYECKOE IIOJIE

DneKTpu3anus Tea U e€ MposBICHUs. DIeKTpuUYecKuid 3apsia. [[Ba Buaa 3apsaa.

DJIEMEHTApHBINA SJIEKTPUUYECKUN 3apsll. 3aKOH COXPaHEHHUs BJIEKTPUYECKOTO

3apsaaa
BzaumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:

B OAHOPOAHOM BCIICCTBC C ,I[I/ISHGKTpH‘leCKOﬁ MMPpOHUIIACMOCTBLIO

&

F:klﬂﬁl'l?'z_ 1 _|‘.5'1|'1?J

&1 4mes, 1

Onektpuueckoe nojue. Ero aeiicTBue Ha 371eKTpUUECKHE 3apsi/Ibl

Hanpsik€HHOCTD 371€KTPUYECKOTO MO

N F

qnpoGHmﬁ




TIPOOHBIH

[Tone ToyeuHnoro 3apsna:




OIHOPOJHOC IT0JIC:

E = const.




const.

KapTtune! muHuN HanpssKEHHOCTH ATUX TOJICH

3.1.5

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O IT10JIA.

Pa3zHoCTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

q(¢




HOTCHHI/IaJIBHa}I 3HepFI/I$I 3ap;ma B BHCKTPOCTaTI/I‘IeCKOM I10JIC.
W =q¢




HOTCHHI/IaII SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs3b HaHpH)I(éHHOCTI/I oJIA U Pa3sHOCTU IMOTCHIUAJIOB IJIdI OJHOPOAHOIO

anekTpocrarndeckoro mois: U = Ed

[TpuHIUIT Cynepro3uIuK JIEKTPUYECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

[IpoBOIHUKY B ANEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA

Et=0




0
, BHYTPHY U Ha MOBEPXHOCTH ITPOBOJHHUKA () = cOnst

318 JusnexTpuku B AIEKTPOCTATUYECKOM noJe. JuznexTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA €
Kongencarop. D1eKTpo€MKOCTh KOHAEHCATOPA!
q
C=—=
U
C
3.1.9 U
q

DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:




&&

eC




3.1.10

Hapannenbﬂoe COCAMHCHNEC KOHACHCATOPOB:

q :CI1+QZ+---:U1 = UZ :""Cr[apajljl_Cl-l-CZ-l-'"

_Q




apamn




IlocaemoBaTreabHOE COCAUHCHNE KOHACHCATOPOB:




ocJt







3.1.11

DHeprus 3apsHKEeHHOTO KOH/IGHCATopa:

_qU_CUZ_q2

N

2

2C




qU

cU




2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

_Aq
Ar|,, 0
ITocTrostaHEbI TOK: I = const

Jns mocrosiHHOrO ToKa q = It

322

YcaoBus CYIICCTBOBAHUA SJICKTPUUICCKOTO TOKA.

Hampsokenne U u OIC E

323

3akon OMa 1J1s yyacTKa Lenu:




324

3J'I€KTpI/I‘-IeCKOC COIMPOTHUBJICHUEC. 3aBUCHMOCTD COIMPOTUBJICHHUA OJAHOPOJHOIO

MMPOBOAHUKA OT €TI0 IJIMHBI U CCUYCHU . YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.

l




325

Ucrounuku Toka. 9J1C ucTouyHmka ToKa:

A

CTOPOHHUXCHUJT

ACTOpOHHl/lXCl/IJI

E =
q




BHYTpeHHee COIMPOTUBJIICHUE UCTOYHHUKA TOKaA

3.2.6

3akon OMa ans nojHOM (3aMkHyTOM) anekrtpuueckoi nenu: E = IR + Ir,

OTKYyZa
= E
" Rr
1
Rr




3.2.7

HapaJIJIGJII)HOG COCIUMHCHUEC ITPOBOJJHUKOB!

I=11+12+...,01=02=...,
1 1 1

Rnapa}m Rl RZ

Hapast

=—+—+..







HOCJ‘IGJ:[OBaTeJIBHOG COCAUHCHUC HpOBOHHI/IKOB:
U=U1+02+..,11=12=..,
RHOCJI = R1 + R2+. "

nocin




Pabora snexrpuueckoro toka: A = [Ut.
3axoH [xoyns — Jlenna:
Q =I*Rt

3.2.8

Rt

Ha pesucrope

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







329

MOUHOCTB 3JEKTPUYECKOIO TOKA!

TenuioBast MOILITHOCTD, BbIJIEsIEMAasi HA PE3UCTOPE:

p=rr=Y -
R

MoIIHOCTh UCTOYHHKA TOKA:

3.2.10

CBO60}1HBI€ HOCHUTCIIN JJICKTPUYCCKHUX 3apsaJ0B B IIPOBOJHUKAX. MexaHnu3Mbl
MMPOBOANMOCTHU TBépI[BIX MCTAJUIOB, paCTBOPOB M PpacCIlJIaBOB 3JICKTPOJIMTOB,

ra3os. HOJ'IyrIpOBOI[HI/IKI/I. HOJ'IyrIpOBOL[HI/IKOBLII\/II AUoa

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnuueckoe B3aUMOJCWCTBHE MarHuTOB. MaruutHoe moiie. Bekrop

MarHuTHOM MHAYKIMH. [[prHINN cynepno3uiuyu MarHUTHBIX TOJIEH:

- - -

B = B1 +Bz+




JInaun HHAYKOWUW MAarouTHOTO ITOJIA. KapTI/IHa JIMHUH HHAYKOUHU MAarHuTHOTO

I10JIA ITOJIOCOBOI'O 1 HO,I[KOBOO6p33HOFO IIOCTOSHHBIX MarHuTOB




OmnbiT Opcrena. MarHuTHoe T1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa nuHui

332 MHAYKIIUM MarHUTHOTO MOJISl JUIMHHOTO TPSMOTO MPOBOJHHMKA M 3aMKHYTOT'O
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYILIKH C TOKOM
Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!
F, = IBlsina
F
A
333
IBlsinao.

, [JI€ O — YIoJI MCXKAY HallpaBJICHUCM IIPOBOAHUKA U BEKTOPOM

>

B




334

Cuiia JlopeHua, €€ HanpaBJIeHUE U BEJIMYNHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T€ 0. — YTroJl MEXKIY BEKTOpaMH




. I[BI/I)KCHI/IG 3ap51>1<eHH0171 JaCTHULbI B OTHOPOJHOM MAarouTHOM II0JIC

3.4

OJIEKTPOMATHUTHAA MHYKIWA

[ToTok BEKTOpa MArHUTHOM MHIYKLIMH:

® = B,S = BScosa

(6]
B
34.1
S
BScosa
7 B
5
G
34.2 SBnenue 3nekTpoMariuTHOM HHAYKIMU. DJIC uHAYyKIIMN
343 3aKOH AJIEeKTpOMarHuTHOW nHAykuuu dapajes:




34.4

O/1C nHAYKIMH B IPSMOM ITPOBOJHUKE JJIUHOM |, ABMXKYILIEMCS CO CKOPOCTBIO

v

)




B OJHOPOJHOM MAarHUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YToJI MeX1y BEKTOpoM B 1 HOpMmalibio

-

n




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

>
>

lnv

; €CITH




TO

4

| E; |I= Blv




Blv

345 [IpaBuno Jlenua
WNHIyKTUBHOCTB:
L )
T
L
3.4.6 I
(0]
, umu @ = LI

Camounaykuus. 9/]C caMonHaAyKIUU:




AT
Eﬂ:—L—L =-LI,

BHGPI‘I/IH MAardrMTHOT'O ITOJIA KaTyHIKH C TOKOM:

LI?
W=7

3.4.7

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 11 BOJIHbBI

3.5.1

Konebarenbubiii  KOHTYp. CBOOOJHBIC JJICKTPOMAarHUTHBIC KOJICOAHHS B

nacaJlbHOM KOJIGGaTeJILHOM KOHType:
[ q(t)=q,.sin( ot +@,)

11[?:] =g, = 0, c0s( @1+ ) =L, cos(cr + )
®opmyna Tomcona:

T =2nVLC

2

LC

, OTKyJ1a




2w

LC




CBs13b AMIUIMTYbl 3apsJia KOHACHCATOpa C aMHHHTYI[Oﬁ CWJIbl TOKa IIpH
CBO6OZIHI)IX QJICKTPOMArHUTHBIX KOJICOAHHAX B nacaJIbHOM KoJie0aTeIbHOM

KOHTYpE:

gm:—

o

352

353

354

3akoH COXPAaHCHUS SHCPIUU B UJICATIbBHOM KoJiIe0aTeTbHOM KOHTYpEC:

BriHyxkaeHHbIE 3JIeKTpOMarHUTHbIE Kosiebanus. Pe3onanc

[Tepemennsbrit Tok. I[IponsBoacTBo, mepenada U MOTPeOICHUE DIIEKTPUUECKON

SHEPrUu

cut LI* cu? LI’
+ = = X = const.
2 2 2 2




CBolicTBa OJICKTPOMariuTHBIX BOJIH. Bzanmuas opueHTauusl BEKTOPOB B

JJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe:

- -

El1lBlc

E
1
355
B
1
C
156 [IIxana »1MeKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3JIEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




OIITHUKA

161 [IpsAmosiMHENHOE PACIIPOCTPAaHEHHUE CBETAa B OJHOPOAHOM cpeae. TodeuHblit
nucToyHUK. JIyu cBera

3aKOHBI OTpaXCHUs CBETA.

3.6.2

ol B

VPP

3.63 [TocTpoeHue n300paxeHuii B MIOCKOM 3epKaie

3aKOHEI MIpECIOMJIICHUS CBCTA.

HpCJIOMJ'IeHI/Ie CBCTa:

3.64 n,sina = n,singp.




sino

sinf.

AOCOIIOTHBIN TTOKa3aTelb IpCIOMIICHUA
Cc

Nage = v

abc




OTHOCUTENBHBIN MTOKAa3aTENb IPETIOMIICHUS:
N, 1

1 U2

nOTH

OTH







Xoq JIydeu B Ipu3Me.
V1=V, il =Tt
CooTHOIIEHHE 4YAacTOT UM COOTHOLIEHWE JJIUMH BOJH IIpU TEepexoje

MOHOXPOMATHU4YECKOr'0 CBETA Y€PE3 I'paHUIly pasiciia ABYX OINITHYCCKUX CPEA:

3.6.5

n,<n, n,

[TonHOE BHYTpEHHEE OTpaXKEHUE.

IIpenenbHbI yroi NOJIHOTO BHYTPEHHETO OTPAKEHHUS:

. 1 Ny
Sinay, = =—
Norn ny

Sina







3.6.6

Cobwuparommue 1 paccenBarommue JHH3bL ToHkas imH3a. @oKycHOe paccTosHHIE

Y ONTUYECKas CHJIa TOHKOM JIHUH3BI:

1
D=—
F




3.6.7

®opmyna TOHKOU JIUH3BIL:

QUl
| =
| -




VYBenuuenue, JaBaeMoe JIMH30M:

_h_If]
'=u=—a

h
H




k3



B cnyudae pacceuBaronien JIMH3bL:

3.6.8

1
D0 = F =—0,
0 DO







XoJ jdyda, MPOLIEAIIEro JMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuuyeckoil ocu. IloctpoeHne u300pakeHH TOUKM M OTpe3Ka MPsSMOM B

co6npa}0mnx " paCCCUBAOIUX JIMH3aX U UX CUCTEMAX

3.69 doroanmapat kak ontuyeckuit mpudop. ['na3 kak ontuyeckas cucrema
Wutepdepenmus cBeta. KorepeHTHbIE HCTOYHUKU. YCIOBUS HaOMIOICHUS
MakCUMyMOB ¥ MHHHUMYMOB B UWHTEpPHEpPEHIIMOHHON KapTUHE OT JABYX
cuH(paA3HBIX KOT€PEHTHBIX HCTOYHUKOB:

3.6 7 h 7
-0 MAKCIIMYMBI — A=2m =, M= 0x1. 2.3 .
vl

MITHIIMYMEI — A= 2m+1_];, m=0,+£1,+2 +3

36.11 Hudpaxmus ceera. Judpakunonnas pemérka. Y cioBue HaOMIOSHNS TIaBHBIX

MAaKCUMYMOB IIpH HOPMAJIbBHOM MaJCHUHU MOHOXPOMATHYECKOI'O CBE€TAa C




JUTMHOM BOJIHBI A Ha PelETKy ¢ nepuojom d:

dsing

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




4.1

3.6.12

4.1.1

4.1.2

[ucnepcus ceera

KBAHTOBAS ®U3UKA
KOPITYCKVYJISIPHO-BOJTHOBO! JIY AJIM3M
['unore3za M. [Tnanka o kBanTax. ®opmyna [Inanka: E = hv

®otoHnbl. DHeprus GpoToHa:

hc




pc

Nmnynsce potona:

<




hv

4.1.3

®dotorpdext. Onbrter A.I'. Ctonerosa. 3akonsr poTodddexra




4.1.4

VYpauenue DitHireliHa 11 potodrddekra:

EcI)OTOHa = ABbIXOﬂa + E}cul-lmax;

¢doToHa

ABBIX0O1a
+

KUHmMax

rac,

Ec1>0T0Ha =hv =—,




¢doToHa

hc

Appixona = hvxp =

BBIXO/Ia

hc

7

Kp




hv

Kp

Kp

hc




KHHMAax
2
my
2

Exunmax =

eU3an




4.2

4.1.5

4.2.1

eU

3amn

[laBiieHue ceera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOLIYI0 TOBEPXHOCTh U HA MOJIHOCTHIO

MOTJIOUIAOIIYI0 IOBEPXHOCTh
OU3UKA ATOMA

HnaHeTapHa;I MOACJIb aTOMa

4.2.2

[Toctrynater bopa. M3nyyenue u nornomenue GOTOHOB MpHU MEPEXOe aToMa C
OJHOTO YPOBHS SHEPTUU HA JIPYTOM:

hv _ e _ [E, —E

R n

m
“mn

4.2.3

JInHenyaTpie CIEKTPBI.

CriekTp ypoBHElN 3HEPIrUU aTOMa BOJOPOJIA:

E =

"

—13,63B
IO o123,

1l




4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnast monens sapa ['eitzenOepra — MBanenko. 3apsin sapa. MaccoBoe

YUCJIO gapa. H3oTors!

432

433

PannoakTMBHOCTB.
Anbda-pacnan;
A A4 4
7 X—>>5Y+;He
bera-pacnan.
DNEeKTPOHHEIN B-pacna;
A A 0 -
X7 Y+ je+v,

[To3utpoHnHslii B-pacnan:
AX-AY+ Je+v,
I'amma-uznydenune

3aKoH paJIM0aKTUBHOTO pacnajia:

-t

N()




—t

[TycTh m — Macca paiMOAaKTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




-t

434

S nepubie peakuuu. JleneHue u CUHTE3 Alep




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

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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