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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ ydétoM (enepanbHON pabodeil mporpaMmbpl BocnuTaHus U KoHienum
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0Yy4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€r OpeacTaBiIEHUE O LENAX, COJEpKaHUH, OOmEen
cTpaTeru OOy4YeHHs, BOCHUTAHMUS U PA3BUTUS OOYYaAIOIIUXCS CpPEICTBAMU
yuebHoro npeameta «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOJaEHHOTO YpOBHS IO3BOJISIET pPEan30BaTh
3a/1ayu MPOPECCUOHAILHON OpHEHTAIINH, HATIPABJICHO HA CO3/IaHHME YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs: IUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [t pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢uU3UKE HMEET MNPUMEPHBIM XapakTep M MOXKET OBbITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKH JJIsI COCTABIICHUS CBOUX PAOOYHX MIPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MNPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX
MOJXO/JOB K MpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxpaHeHus1 00s13aTeNbHOM YaCTH CoJiepKaHus Kypca.



®du3rka Kak Hayka O HauOojee OOIMX 3aKOHaX HPHUPOJbI, BBICTYIAs B
KauecTBe y4eOHOIo IMPeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLKkompHBINH Kype GU3UKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u acTpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPENeNUiIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoOB C 3aJlaHHbIMM CBOWcCTBaMHU. M3ydyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKN Ha ypOBHE CpPEHETO 00IIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 TOCTPOECHHUS.

Hoea uyenocmuocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3fesioB (DU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoesa npuknaonon nanpaeiennocmu. Kypc usuku yriry0i€HHOTO ypoBHS
IPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUI M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DSKOJOTHYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUH M TEXHOJIOTUH, a Takxke OOCYXKJICHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsbl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO Ha
INPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIIONIb30BAHUN CAMOCTOSITENIbHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. [lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PpOHTAIbHBIE YUYCHWYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuaia, 1abopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoil cmoco60 — 3To
WHTErpanus padoT TpPaKTHUKyMa B CHUCTEMY Ja0OpaTOpPHBIX paboOT, KOTOpPHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (Qusuke cuUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa MPEICTaBlIeHA €IWHBIM IepedHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 OCOOCHHOCTEH MOYyPOYHOTO
IUTAHUPOBAHMUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UYCCKUX BEIMYUH WU ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (DU3UUYECKOW MOJENbI0, TO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTETpUpys MPUMEHEHNE 3HAHUM U3 pa3HBIX pas3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
(bU3UYECKOM MOJIEIH VISl CUTYAIMH MMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECICUCHHIO y4eOHOTO Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCA B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHeTre GU3MKM MOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [IJIs BBIMIOJHEHHUS YKa3aHHBIX B MporpamMMme Io
bu3MKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYIOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHITUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpynOBaHME JII YYCHUYECKHX TIPAKTHIECKUX pPadboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOyvaromuxcsa. TeMarudyecKue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4aloumxcs K HayqYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYKAIOIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dbopMupoBaHKE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

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

JlocTrkeHHe 3TUX 1elield 00ecreunBaeTCsl PEelICHUEM CIEAYIONNX 3a/1a4d B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI ACTPOPHU3UKH;

(dbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKkux SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIIECHUs Ppa3MYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENHLHOE CO3JaHue
bu3nyeckol MoJenH, aJeKBaTHOW YCJIOBHSM 3ajladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M IPOBEICHUS
bu3MYeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIECHHS TOCTOBEPHOCTHU MOIYYEHHOIO pPE3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHUS YMEHMM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K cepam mpodecCHOHATBHON eATeTLHOCTH, CBI3aHHOM
¢ (pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npenmera «®Duszuka» Ha ypOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENlaeT BBIOOP
MPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslit MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCHEPUMEHT M TEOpUsl B Ipollecce MOo3HaHus npupojsl. Habnronenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEPUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIMYMH  (aOCOJIOTHas U
OTHOCHUTEIIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Ponb u mMecto ¢u3nku B (GOPMHUPOBAHUM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne cuiibl TOKAa M HANOpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HM(ppoBor nabopatopueit no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/la4yll MEXAHHUKHU.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKUUH Ha OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIbHON TOUYKM OT BPEMEHU U UX
rpaduk.

CBoOonHoe majieHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKu.



KpuBonuHeniHoe  nBukeHHe. J[BMKEHHME MAaTepUAIIbBHOM  TOYKM  I10
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTenpHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUUAJIBHOE) U IMOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIOMETD,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPUCTHUK
JBH>KCHUSL.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenne aABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomut, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenre yCKOpeHMs MPpU NPSIMOJIUHERHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUsA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI 1TabOpaTOpUN).

W3yyenue pABMKEHHMS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O TPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja OOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBoii 3akoH Hprorona. MHepumanbHbpie cucTteMbl otcu€ra. [IpuHummn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI CyNeprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUMOHHOW H
WHEPTHOU MAaCCBHI.

Cuna tspxkecTu. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBHXKeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koadduument tpenusa. Cuna coOnpoTHBICHHS TNPU JBHXKEHHHM Tela B
JKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS Tell B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

HN3mepenune macc o B3auMOIEUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3mepenre paBHOACUCTBYIONIECH CUJI TIPU JABMKEHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH Ha 33JJaHHOE PACCTOSHHUE OT €ro MaccChl.



HccenmenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpAOro Tena. MOMEHT CHibl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTENIbHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Teld, HMEIOLIETO OCh
BpAICHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coOXpaneHus 6 MexaHuxe.

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

NMnynbe CUITBI M MU3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

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

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOU JHEPTUY MATEPUAIBHOU TOUYKH.



[loTeHIManbHBIE W HENOTEHUMAJIBbHbIE CHIbL. [loTeHUManbHAs JHEPTHUS.
[TorenuunanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHasA
DHEPIrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnmaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

M3MeHeHne sHepruM Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAEUCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

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

Onpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYysipHO-KuHeTnYeckoi teopun (MKT), wux
ompiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBmWKeHHe. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeM U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mojaenei. Macca u pasMmepbl Mojekyn (atomoB). KonumyecTBO BeliecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs uaealbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIbI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecch B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHWEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUUECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJEKYJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrogenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MEeHEe MEXKTy Topsiuei U XOJIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEJIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CaMONpOU3BOJIbHAS — pelaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAalUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTruUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Berancienne paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mNpu Temonepenaye. I[lonsrue o0
aanabaTHOM IpoIiecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aaunadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUSA «TEIUIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOIUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHHUS BHYTPEHHEN DHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanun gewyecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TeIJI0Ta MapooOpa3oBaHUs.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTypbl KUTIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacirpenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3zoBbIX MEpEXoax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuIimeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasle siBneHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBONCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3puirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Paznen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ NpOsIBICHMS. OJIEKTpUYecKud 3apsa. [IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnosis.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspbkeHue. [loteHnumaneHass SHeprus 3apsga B IJIEKTPOCTaTHYECKOM IIOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSXKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
HKBUITOTEHIHMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPsIIOB.

JuanexTpuku B 3JIEKTPOCTATUYECKOM IoJe. Jmsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnaencarop. DJIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TIIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHEprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSTHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsaKa U pa3psiKa KOHJIEHCATOpa YePE3 PEUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YEHUS CBETONOA.

N3ydeHnne npoTeKkaHusi TOKa B LIENH, COJACPKAILIECH KOHJICHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 21eKmpu4ecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1l ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1ebHOE CONMPOTUBIIEHUE BEIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

N3mepeHure CUiibl TOKa U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanue 3aBucuMoctu DJIC raqbBaHMYECKOTO 3J€MEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHas 17§ IpUMECHas  MPOBOJMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTyuyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextpoiusza.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MuecKuX BEIUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUEHHYECKHA  HKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4yHbId (aKT, rumotesa, (u3MYecKass BEIUYMHA, 3aKOH,



Teopus, HAOIIOACHHE, DSKCIEPUMEHT, MOJAEIUPOBAHHE, MOJECIb, W3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, N3MEPUTENbHbIE TPUOOPHI, IUPPOBas 1a00paTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIMU HA OCU KOOPJIUHAT, CJII0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPT UM, [IOBEPXHOCTHOE HATSHKECHUE U KAIIMJUIIPHBIC SIBJICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHUE HAaHOMATEpHUANIOB, TEIUIOBLIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ia30B, KUIAKUE KPUCTAILIbL, dJIEKTPUIECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaTbBAHUKA, JJIEKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 M OKUIAKOIO TPEHHMS B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYrHE€), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuna Amrmiepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCcTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.



TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
AJIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHiTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuuu. 3aKOoH 3JIEKTPOMAarHUTHOM uWHAykiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karynika WMHIYKTUBHOCTM B LIEMH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMH TeJ NMPHU ABUKECHUU B MArHUTHOM T10JI€
3emu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IDJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre CaMOUHIYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHAYKIUY BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepuon Manbix CBOOOIHBIX KoJieOAHMI
MaTeMaTH4ecKoro wasTtHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre HE3aBUCUMOCTH TIeprojia MallbIX KoJjeOaHui rpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH TMeproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBaHre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



N3mepenne mnepuoga CBOOOJHBIX KOJEOAHWN HUTSHOIO W MPYKUHHOIO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHN Ha yIIPyTrOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIBbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LENU CHHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEKTposHepruu. KympTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeEaay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIH.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUsI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Moiens TUHUY SIEKTPOIIEpEaaUn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre nmepeMeHHOrO TOKa 4depe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ilepuos, CKOpPOCTh paclHpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJIoMJICHHE, HHTephEpeHIUs |
U pakiys.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEeHHE OKPYXKAIOLIEeH cpebl.

DONEeKTPOMarHUTHBIE BOJIHBIL. Y CIIOBHS U3MYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

[[xana 3meKTpOMarHUTHBIX BOJIH. [I[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaIoIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTEHHa, TenedoH, CBY-neusn,
yIIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE M METUITIHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

Habmroenue oTpaskeHus M MPETOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmonenue naTepdepeHnny u nudpakium MEXaHUIeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmoenue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, ONspu3anus, Aupakuus, uHTepdepeHIus.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3oOpaxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOUICHWE JUIMH BOJH IPU IEPEX0J€ MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CloxHBIA cocTaB 0€I0ro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cujia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOIO
paccTosiHusl TOHKOH cepuueckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKHM M OTpe3Ka MpsSMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiiacCMYecKHUx
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapusauus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesoMIIeHUs CBETA.

HaOnronenue noJiHOro BHYTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnenoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenue naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NOISIPOUIOB JIJIS1 U3YUEHUS] MEXAHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuenne n300pakeHust B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInN 1 TTOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHKA.

N3yuenne naTepdepeHIInN JIa3epHOTO U3JIYYCHUS Ha IBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

HN3mepeHnune 1rHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cieUAJIbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIHUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIECChl: CITYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi HKCIIEPUMEHT, JIJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydYeHHE (M3IydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. 'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JnuHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. [udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoM [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTY CUJIbI TOKA Yepe3 CBETOAUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHOo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass moxens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Albda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3nydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaauMoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHUE pAaIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonsl perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOJENb aApOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeol, npaKkmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTUs acTpoHOMUU. [IpuKIiiaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEpPUCTUKHU. /[narpaMma «CreKTpaibHbIN KJlacc —
CBETUMOCTEY». 3BE3ABI TVIAaBHOW IIOCIECHOBATEILHOCTH. 3aBUCHUMOCTL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIs1 OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUIEHUU.

Du3n4ecKuil MPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



O0o01enre U cucTeMaTu3alus CoAepX)aHUs pa3aenoB Kypca «MexaHukay,
«MonekynsipHas pu3rka U TepMOIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHTHI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  INMPOTHOCTHMYECKON  (QyHKIUI
busnyeckoit Teopuu, posib GU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTe€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAy4YHbId (DAKT, rumotesa, (u3Mveckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpHI M MX NPOEKIMH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYTrOJBHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoOJeOaTEIbHBIC
JOBW)KCHUST B JKUBOW MPUPOAE, DOKOJOTMUYECKHE PHUCKA TPH NPOU3BOJCTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTUYECKHE SBIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarnuTHble mMoOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dboToCchEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTpOJBUTATENb SIKOOH, reHepaTrop MEepeMEeHHOro TOKa, MHAYKIMOHHAS TeUb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUTaTelb, pasap, PaIuONPUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CIyTHUKOBBIE
IIPUEMHHKH, AJI€PHAst DJHEPTETHUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Du3nkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIIeCTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alid OCHOBHBIX HaIlPaBIICHUI
BOCIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULMM  OOYYalOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUIICKOTr0 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yyd4YacTBOBaTh B CaMOYIpPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATh CUTYAIMIO ¥ MPUHUMATh OCO3HAHHBIC PEILICHMUS,
OpPUEHTUPYSACh HAa MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy TIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsA OCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IMIHbIM chepaM npodecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKHU Ha TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUM B OKPYXAIOIIEH cpede Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

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

OCO3HAaHHE LEHHOCTU HAYyYHOU JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHAWBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENLHO  (OopMyNIHMpoBaTH U aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEUYMSI B PaCCMATPHUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH pPabOTy B YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMU
buznueckoil HayKu;



BJIaJIeTh  HABBIKAMU  y4e€OHO-HUCCIENOBATENbCKOM U MPOEKTHOU
JESITEIBHOCTH B 00JAacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJHU3WpOBATh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peleHus;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlaydl B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KHU3HECATSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 331a4H, IOIYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pabora c nundopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YEHUS MHPOPMALMHU (PU3HUECKOTO COIAEPKAHMS
W3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMI0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJAEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHEYPOUHOM
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOUYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMAHIHOH U
VH/IMBUYaJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeeNaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaKJOr0 y4YaCTHHUKAa KOMAaHIbl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILIECTBIISATh ITO3HABATEJIBHYIO  JACSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboOThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKd ~ y4eOHOTO  TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

cioco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
($U3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTHUBBI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABAaTEIbHOW pediekcun Kak OCO3HAHHS
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKA CHUTyalluu, BbhIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMAThH PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3YJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpPEIHEro oOmero ooOpa3oBaHusi y OOydYaroUIUXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MPEITOJIAr A0 IITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMAaTh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKCHUIO 1IETTU
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenuss B 10 knacce mpenMeTHBIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (M3HKU B COBPEMEHHON HAay4HOU KapTHHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS MPUMEHMMOCTH MoAened (QU3MYEeCKUX Tell H
IPOLIECCOB (SIBJICHUI): WHEpLHUAIbHAS CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJEIHU Ta3a, )KUJIKOCTH
U TBEPAOrO (KPUCTAILIMYECKOTO) TeNa, UIeadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBHUSl (TpaHULIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UpOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl W SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpa3oBaHus ['anmunes Ui CKOPOCTH M IEpeMELIeHHUS,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b Pa0OTHl CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEprud,
YCIIOBHSI pPAaBHOBECHS TBEPAOrO TeEjia), MPU STOM HUCIHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJIbca U
MEXaHUYECKOUN HEPTIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBbIE MPOILIECCHI U SIBICHHUS, UCTIOIb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHS WJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEpPruer TEIIOBOTO IBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPruer TEMIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UACAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypod, YypaBHEHHE
MenneneeBa—Knamneipona, TmepBbIA 3aKOH TEPMOAWHAMHKH, 3aKOH



COXpaHEHUs SHEPIMM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kymona, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOW Ienu, 3akoH Jxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIu3a);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3YS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€il BONM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuy NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyloTHasl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIoOBOTO
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh TMOJIST TOYEYHOT'O 3apsiia WM 3apsHKEHHOTO IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO II0JIS,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABWKyLIas CWja, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Yy4yacTKa LENU C MOCIEHOBATEIbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(dy3us, ucrmapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBIEHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IMPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI IO pe3yJIbTaTaM
UCCJIEI0BAHNUS;

NPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIyYE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ur01aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAaHUM MaTEMaTHUYECKUX METOOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh pPE3yJIbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

peliaTth KadecTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaK)Ke UHTErpaluu 3HAaHUM U3 IpyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYECHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YE€JOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
HO3UILHI 3KOJOTNYECKON O0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAaIbHOM
IPUPOAOIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00111eCTBa;



NPUMEHSTHh pa3jNyHble crocoObl paboThl ¢ MHbopManuen (GU3NIECKOTro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, IPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOWCKA, NepepabOTKH U TPEIbsABICHUS Yy4yeOHOU WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEi,
IUTAHUPOBaTh PabOTy IPYyMNIbl, PAMOHATIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3HMKH B  AKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM 4YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OIMUCATEIHHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzndyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nuecKkoil KapTHHEe MHUpPaA, MECTO (PU3UUECKON KapTHUHBI MHUpa B 00IIEM
psi1y COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOJeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUYECKUH MasTHUK,
UJCATbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KoJIe0aTEeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIeTIEl aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICJIM CBETA;

paznuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBICHATH DJCKTPOMATHUTHBIC MPOIECCH M SBICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CIECUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrOo 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOLECCHI U SBIICHUS, UCTIONIB3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiAOBOTO M MACCOBOTO YHCEN UM 3HEPTHM B AIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaIMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUsi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, DHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsl 1ipa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCHEPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snaep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENENIATh HAMpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH MU300paKeHUE, CO3]aBaEMO€E IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBsACHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TEJ, SBOIIONNHU 3BE3 U BeenenHoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BeIMYMH B BHAE TpadukoB C y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPEHUH, JieJaThb  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIIOKEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TOTYUYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia 0E30MacHOr0 TPy/a MpU MPOBEICHUH UCCIICA0BaHUMN
B paMKax ydueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYEeCKO MOJEbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MAaTEMAaTUYECKUX METOJOB peUICHHsS 3ajad,
POBOJNUTH PAcu€Thl HA OCHOBAHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KadecTBEHHbIE 3a/ayd, TpeOylolle MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIIMHN 3HAHUN U3 IPYTHX
PEIMETOB E©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOH Ha U3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIBHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MYECKHMMH TMpoLiecCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAyKM W TEXHOJOTMH JUIA JaJbHEUIIETO pPa3BUTUSA YEIOBEYECKOTO
00I11eCTBa;

OPUMEHATh pa3iNyHble CIOCOO0bI paboThl ¢ MH(popManuen (HU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-MIOMYJISIPHON HH(OpMALNK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMy, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALINK;

HPOSIBIISITH OpraHu3alMOHHbIE u MO3HABATEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ NMPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACIPENCTATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSBIISATH MOTUBALMIO K Oyayiield npohecCUuOHATBbHON AESITEIbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KUIACC
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KonTpoabubie  IlpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunslit MeTO O3HAHUS IPUPOLBI 6 https://m.edsoo.ru/PC1GBZ1VT
Hroro no pazgeny 6
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Jmaamuka 10 https://m.edsoo.rt/EMEIYTESH
2.3 CraTtuka TBEpOTO Tema 5 1 https://m.edsoo.ru/LEOIUJW58
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1 https://m.edsoo.ru/GFRCER9LS
3.2 Tepmoaunamuka. TerioBsle MalIMHbL 20 1 https://m.edsoo.ru/HD3D80Q61
ArperaTHble COCTO . @
3.3 TPEratiet TOAHILE BEMIECTia. ToasoBble 14 1 https://m.edsoo.ru/IWB97NGVP
epexobl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIE 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 IToCTOSAHHBIN JIEKTPUUECKUIN TOK 24 1 https://m.edsoo.rt/ WKWLISVW?2
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[NPOTPAMME



https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBO 4acoB

DJlIeKTpOoHHbIe (LM (ppoBbIE)

Ne /it Kontpoabnbie  IIpakruueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarnutHoe 11031 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DneKTpOMarHuTHast MHAYKIIHUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Wroro no pazaeny 27
Pa3zpnen 2. KOJEBAHUS U BOJIHBI
2.1 Mexannueckue KojieOaHus 10 https://m.edsoo.ru/YOUA69FNZ
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
MexaHU4YeCKHUE U IJICKTPOMAarHUTHBIC
2.3 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 Onrtuka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHoBrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazmeny 5
Pasnen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOM yanu3m 15 https://m.edsoo.ru/S400GCWUJ
4.2 duzuka aroma 5 https://m.edsoo.ru/Z1L.J435GQC
4.3 DH3HMKA ATOMHOTO S1PA U TIEMEHTAPHBIX 5 https://m.edsoo.ru/Q4WLMHSO9T

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Uroro no pazgeny

25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3uKU 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazneny 12
Pasznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 Pu3NYECKU IPAKTUKYM 16 16 https://m.edsoo.ru/ELIA1AJIF
Hroro no pazgeny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanusa 1 0000IIeHnE
7.1 HPEAMETHOTO COHeP)KaHHfI 1 ofibiTa 15 https://m.edsoo.ru/PSCGRX7IW
NEeSATSIILHOCTH, TPHOOPETEHHOTO MTPU
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOe Bpemst 10 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIe NH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

Owusuka — pyHaaMeHTaTbHAS
HayKa 0 IIpUpoAe

https://m.edsoo.ru/4GD12L.71X

Hayunsblii MeTOZ1 TO3HAHUS U
METO/IbI UCCIEAOBAHUS
buznyecKuX sIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCIIEpUMEHT U TEOpHUs B
npoLecce MO3HAHUS TTPUPOIBL.
HaGumtoieHne u SKCIiepuMeHT B
buzuke

https://m.edsoo.ru/RV2VFEZL6

Crioco6b1 u3MepeHus (pU3NIECKUX
BEJIMYHMH

https://m.edsoo.ru/BKMS7EYO5

AOGcComoTHas M OTHOCUTENIbHAsS
MOTPELIHOCTH U3MEPEHUIN
(UBHUYECKUX BETUYUH

https://m.edso0o0.ru/K3LOQI3CFT

MopnenupoBanue B ¢pusuke. Ponb u
MecTO (HU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKON
JESATENBHOCTH JIIOEH

https://m.edsoo.ru/85PJ5YR4H

MexaHudeckoe ABUKEHYE.
CucremMa oTcyera.
OTHOCUTEIBHOCTh MEXaHUYECKOTO

https://m.eds0o0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nerxenus. [Ipsmas u o6patHas
3a]a4d MEXaHUKHU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €r0 MPOEKIIUU HA OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxopocts. Mx
IIPOEKLIMU HA OCH KOOpAMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE ITPAMOJIMHENHOE
nerxkenue. ['padpuyaeckoe
OIHCaHHE PABHOMEPHOTO
NPSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CroxeHue nepeMenieHnii u
ckopocreii. Perienue 3amaq

11

HepaBHoMepHOE 1BH>KEHHE.
MrHoOBEHHas CKOPOCTb.
VYckopenue. IIpsamonuneitHoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo0.ru/YKQTQRS20

12

I'paduueckoe onucanue
NPSIMOJIMHENHOT O ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBobomHoe majieHue. Y CKopeHue
CcBOOOIHOTO ITaJICHNUS.
3aBUCHUMOCTh KOOP/AMHAT,
CKOPOCTH, YCKOPEHHS OT BPEMCHH
U UX Tpaduku

https://m.edsoo.ru/UYVYXC8ID

14

JIBr>keHue Tena, OpOIIeHHOro MO
YIJIOM K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuneliHoe 1BU>XEHUE.
JIBI>KEHUE 110 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuon u yacrora.
LentpocTpeMHUTEIBHOE 1 TTOJIHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H2

16

KonTtponbHas pabora o Teme
"Kunematuka"

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssblit 3aK0H HproTOHA.
HNuepupnanbHble CUCTEMBI OTCYETA.
[IprHIHAIT OTHOCUTENBHOCTH
lNanunes. HennepuuanbHeie
CUCTEMBI OTCYETA

https://m.edsoo.ru/8FO42H11.2

18

Cwiia. PaBHOJIEiCTBYIOIIAS CUJIA.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/2QC075VDL

19

B3anmopenctsue ten. Tperuit
3aKoH HproTOHa

https://m.edsoo.ru/NAD4VZADH

20

IIprHIMI CyNIEPTIO3ULIUU CHUJL.
Pemenue 3anau Ha npuMeHeHue
3akoHOB HproTOHA

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJIEHTHOCTh
rPaBUTALMOHHON U HHEPTHOMN
Macchl

https://m.edsoo.ru/AE40LUZYB

22

Cwita TSKeCTH U yCKOPEHHE
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/36LBC47Z0QJ

23

JIBmkeHre HEOECHBIX TEIl U UX
HCKYCCTBEHHBIX CITyTHUKOB.

https://m.edsoo.ru/F756CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[TepBasi kocMHUYeCKasi CKOPOCTb.
3akonbl Kemnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxxeHue B
JKUJIKOCTH U Ta3e C Y4ETOM CHIIbI
COTIPOTHUBIICHUSI CPEIIBI

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIFOTHO TBEPJIOE TEJIO.
[MocrymarensHOE U BpaliaTeIbHOE
ABVKCHUC TBCPAOTO TCIIa

https://m.edsoo.ru/UVIUYVE7Y

28

MoMeHT CHITBI OTHOCUTENHHO OCH
BpaieHus. [1neqdo cuiibl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Tery. LleHTp TsoxecTH
Tesa. Y CI0BUS paBHOBECHS
TBeporo Tena. Buel paBHOBeCcHs

https://m.edsoo.ru/VFOEBAS878

30

Pemenue 3amau

https://m.edsoo.ru/Q3QEPZXMR

31

KonTponbhas pabota mo Teme
"Iunamuka. CTaTuka TBEpOrO
Tena"

https://m.edsoo.ru/4IHS90LZD

32

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
[leHTp Macc cucTemsl
MaTepHalbHBIX TOUeK. Teopema o
JBUKEHHUH LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHYJ'IBC CHUJIBI U U3BMCHCHHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeaxtuBHOE JABUXKCHUC

https://m.edsoo.ru/INJW80O116

34

MOMEHT UMITyJIbCa MaTepHATbHOMN
toukd. [Ipencrasnenue o
COXpaHEHUU MOMEHTA UMITYJIbCA B
HEHTPAIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3amau

https://m.edso00.ru/2240257Z6M

36

Pabota cuiibl Ha MaioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencrapnenue
paboThl cuibl. MOIIHOCT CHJTBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIUH MaTepUuaIbHON TOYKU

https://m.edsoo.ru/NSQCCIEIM

38

IToTreHnuanbHbIE U
HEMOTCHIUAIbHBIE CUJIBI.
IlorenumanpHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

TpeTrps kocMHUUYecKast CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBHBIX
CHJI C U3BMEHEHUEM MEXAHUYECKOU
SHEPrUU CHUCTEMBI TeJl. 3aKOH
COXpaHEHHUSI MEXaHUYECKOUN
SHEpPruu

https://m.edsoo.ru/66P2WGWS4

40

VYnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

https://m.eds0o0.ru/OIC610GS5SF



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/SO90PC322

42

Pa3BuTue npeacraBieHuit o
npupojie TerioTsl. OCHOBHBIE
nosoxenuss MKT. Tuddyzus.
bpoyHoBckoe nBuxeHue

https://m.edsoo.ru/0ZTXY71SW

43

Crpoenue ra3000pa3HbIX, )KUIKUX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJEHCTBUSA
YacTHI] BEIIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KosnnuecTBo BelecTsa.
[TocTosiHHas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

Temneparypa. Temiosoe
paBHoBecue. IlIkana Llenscus

https://m.edsoo.ru/SDOFUFGIL

46

Pemenue 3amau

https://m.edsoo.ru/EGRV58DI9F

47

NneanpHbli ra3. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/01MOXOV4B

48

YpaBHeHue Menpeneena-
Knaneiipona. Pemenue 3agau

https://m.edsoo.ru/7RAZ800M4

49

AbGcomoTHas TeMineparypa. 3aKoH
JlanbTOoHa

https://m.edsoo.ru/27RGL3V1G

50

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edsoo.ru/UQ9SUVODW

51

I'paduueckoe npencrapieHue
U30IIPOLIECCOB: U30TEPMA,
n30xopa, n3odapa

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Penrtenue 3anau

https://m.edsoo.ru/8U427HIY]

54

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKOMN CUCTEMBI CO
CpeHel KHHETUYECKON SHEeprue
MOCTYIATEIBbHOTO TEMIOBOIO
NBIDKEHUS €€ JaCTUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

O00011IeHNE U CUCTEMATH3ALHS
3gauni o teMme "OcuoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KonTtponpsHas pabora o Teme
"OcnoBbl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoanHaMuueckas CUCTEMA.
3a/laHue BHEIIHUX YCIOBUM IS
T/ cucremsl. BHenHue u
BHYTPEHHUE IapaMETPBI.
ITapamerps! T/1 cucTemsl Kak
CpPEIHME 3HAYCHUS BEIUYUH,
OIMUCBIBAIOIIUX €€ HA
MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/4L636LXVZ

58

HYJ'ICBOG Ha4aJl0 TCPMOJANHAMUKHU.

CamMonpou3BoJIbHas penaKcarus
TJI cuctemsl K TEMIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

Mogenbs naeaabHOro ra3a B
TEpPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOH MOJEITN

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Kianeifipona u BelpaskeHue ais
BHYTpPEHHEN 3HEpPIrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJJHOATOMHOIO
U7eabHOTO rasa.
KBazucrtaruueckue u
HECTaTUYECKUE IIPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemenTapHas paboTa B
TepMOJMHAMHUKE. BrruuciieHue
paboTHI 1o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Temnonepenayda kak crnoco0
W3MEHEHUs] BHYTPEHHEHN dHepruu
TJI cuctembl 0€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5SGEKP7

64

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTyUYCHUC

https://m.edsoo0.ru/QM4TIETSSE

65

KoandecTBO TENIOTHI.
TemnoémkocTs Tena. Y aenbpHas u
MOJISIpHAs TEIUIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEIIOTa
CrOpaHUS TOIIIIMBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuér konmyecTBa TEIIIOTHI IIPH
TeIioneperaye

https://m.edsoo.ru/B4NQ2B026

67

IToustre 06 agrabaTHOM
npouecce. [IepBriil 3aK0H
TepMO)II/IHaMI/IKI/I

https://m.eds00.ru/SOXBMXFYN

68

KonugecTtBo TemnoTs! 1 paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu T]I cucremsl

https://m.edsoo.ru/S9W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

BTopoii 3ak0H TepMOJIUHAMUKHI
JUIsL PABHOBECHBIX U
HEPABHOBECHBIX MPOLIECCOB.
HeoOpatumocTh NpupoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

[IpuHIUITBI AEACTBUS TEMIIOBBIX
mamuH. KITJ]

https://m.edsoo.ru/Z25PJPKKU

71

MakcumanbsHoe 3Hauenue KITJI.
Hukn Kapno

https://m.edso0.ru/QATFSEOKO

72

Pemenue 3amau

https://m.eds00.ru/0QIVD6XJT

73

DKOIOTrNYECKHUE ACIIEKTHI
HUCITIOJIB30BAHUS TCIIJIOBBIX
nsurareiei. TemioBoe
3arpsi3HEHUE OKPY KaloIIel cpebl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3agau

https://m.eds00.ru/UYVVIT&78

75

O00011eHNEe U CUCTEMATU3ALIS

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBbie MaIuHb"

https://m.edsoo.ru/AGUQLW 1EB

76

KonTponbHas pabota mo Teme
"Tepmonunamuka. TemnoBbie
MAaIITuHEI"

https://m.edsoo.ru/X4AG7PJV]

77

[TapooGpazoBaHue U KOHJEHCAIHUS.

Hcnapenue u kureHue. Y neybHas
TEII0Ta NapooOpa30BaHUs

https://m.edso0o.ru/W4505S1GQ

78

HacpltieHHbIC M HEHACHITIICHHBIC
Mapel. KauecTBenHas 3aBUCHUMOCTE
IIJIOTHOCTHU U JAaBJICHUA
HACBIIICHHOTO TTapa OT

https://m.edsoo.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEMIEPATyphl, UX HE3aBUCUMOCTD
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TEMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BnaxxnocTs Bo3ayxa. AOGCOMOTHAS

79 https://m.edsoo.ru/QRONGWOZS8
Y OTHOCUTEJIbHAS BJIAXKHOCTh

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
Tépnoe Teno. Kpucraminueckue

81 1 aMopdHBIC TeIa. AHU30TPOTIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpPHUCTAJIIOB
[ImaBnenue u KpucTauM3aLus.

82 VY nenbHas TemoTa IJIaBICHHUSL. https://m.edsoo.ru/WYHIC81KN
CyO6numarus
Jedopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxatue. CrBur.

83 https://m.edsoo.ru/96IUIDFRU
Mopnyins FOnra. [Ipenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 1 TBEPABIX TEL. AHr%pMOHI/BM https://m.edsoo.ru/1RI740Q0N
TEIUIOBBIX KOJeOaHUi 4acTHIL
BEIL[ECTBA
[IpeoOpazoBanue SHEPTUU B

85 https://m.edsoo.ru/UUJQYTXYF
(ba3oBbIX nEepexoiax

86 YpaBHEHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemienue 3agaa https://m.edsoo.ru/2L7HENBQ2
[ToBepxHOCTHOE HATSKEHUE.

88 Kanwmispaeie siBnenus. J[aBienue https://m.edsoo.ru/Z9FYJNI4U

oL I/ICKpI/IBJ'IeHHOI\/'I MMOBEPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
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s)kuskoctu. Popmyna Jlammaca

89

O000111eHrE U CUCTEMATU3 AL
3HAHUU 1O TeMe "ArperaTHble
cocTogHus Bemecta. Pa3oBbie
nepexomnl"

https://m.edso0o.ru/V3TS29GT9

90

KonrtponbHas pabora no reme
"ArperaTtHble COCTOSIHUS
BenlecTBa. Pa3zoBble nepexoabl”

https://m.edsoo.ru/BTES7DDIP

91

DneKkTpu3anus Ten u e€
IPOsIBICHUS. DINEKTPUUECKUI
3apsa. JIBa BU1a SIEKTPUIECKUX
3apsoB. [IpoBoHUKY,
JUBJIEKTPUKU U MTOTYITPOBOIHUKI

https://m.edsoo.ru/ESVIQRBVX

92

DJIEMEHTaPHBIN 3JIEKTPUUECKUI
3apsii. 3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3apsiaa

https://m.edso0.ru/QJTV6HK7Q

93

Bzaumopencreue 3aps10B.
Toueunsle 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

Onexrpuueckoe noie. Ero
JENCTBUE HA MIEKTPUIECKUE
3apssl

https://m.edsoo.ru/EF3CUR72W

96

Hanps>k€HHOCTB 2IEKTPUYECKOTO
noJisi. [1po6usiit 3apsin. Jlunun
HaIPsKEHHOCTH DJIIEKTPUYECKOTO
noJisi. OTHOPOJHOE AIIEKTPUUECKOE
oJie

https://m.edsoo.ru/9KBCOFP9X

97

ITorerMaIbLHOCTE

https://m.edsoo.ru/QJ4HEF4TR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
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OJICKTPOCTATUYCCKOI'O I10JIA.
Pa3zHoCTh MOoTEHIIMAIOB B
HaIIps>KCHUE

98

IloTeHumanbHas SHEPrUs 3apsia B
3JIEKTPOCTATHYECKOM I10JI€.
[Torennuman 3MeKTpOCTaTUYECKOTO
oIS

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaPSKEHHOCTHU OJISL U
Pa3HOCTH ITOTEHIUAJIOB JUIs
IIEKTPOCTATUYECKOTO I1OJIS

https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHnun cyneprno3unun
ANEKTPUYECKHUX TOJEH

https://m.edsoo.ru/WS1GYR4I3

101

Pemenue 3amau

https://m.eds00.ru/2630Y5063

102

ITone Toueunoro 3apsnaa. [lose
PaBHOMEPHO 3apsiKEHHOU cepbl

https://m.edsoo.ru/BGX3JCTAQ

103

ITose paBHOMEPHO 3apSKEHHOTO
no o0bEéMy mapa. [lone
PaBHOMEPHO 3apsHKEHHOU
0EeCKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/L4L.5W448T

104

IIpoBogHUKY B
3JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/I0B

https://m.edsoo0.ru/6GVP71B38

105

JIM3AEKTPUKHY U MTOJTYTIPOBOAHUKA
B DJIEKTPOCTATUYECKOM I10JI€

https://m.edsoo.ru/3G6DWKG2I

106

Konpencarop. OneKkTpoéMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOH/IEHCAaTopa

https://m.edsoo.ru/GHLGDS83X7

107

[TapannensHOE COeAUHEHHNE

https://m.edsoo.ru/60WN2ZDHS8
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KOHOCHCATOpPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
DHeprus 3apsyKeHHOTO

109 prHst 3ap hitps://m.eds00.ru/SW376XS21
KOH/JIEHCATOpa

110 Penrtenue 3anau https://m.edsoo.ru/NLHAFISYY
JIBro>keHue 3apsiKEHHOW YacTHUIIbI B

111 https://m.eds00.ru/9PGVSYIWG
OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe

112 Perenue 3agau https://m.edsoo.ru/UXI1USMXW
O000I11IeHNE U CUCTEMATU3AIUS

113 3HaHUM 10 TeMe "DIeKTpUIecKoe https://m.eds00.ru/QCIRPYCGA
noJie"
KoHTpoinbHas pabora 1o Teme

114 " " https://m.edsoo.rut/WRQGZBRF7

DIIEKTPUUYECKOE T0JIE

Cuna Toka. ITocTOSHHBIN TOK.
VYcnoBus cynecTBOBaHUS

115 ym htps://m.edsoo.ru/LSLEAKUVS
MOCTOSTHHOTO JIEKTPUYECKOTO
TOKa
Hcrounnku Toka. Hanpsoxkenue u

116 https://m.edso0o.ru/RUFC4YTDO
6)1(®
3akon Oma 11 ydacTka IElH.

117 U YA H https://m.eds00.ru/64VZXZ2GP
DNEKTPUUECKOE COMPOTUBICHHE
3aBUCHUMOCTh COITPOTUBIICHUS
OJTHOPOJHOTO IPOBOJHUKA OT €TO

118 FIHOPOA POBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TJI0ILA 1 TOTIEPEYHOTO
CEUeHUs
VY 1enpHO€E CONPOTUBIICHUE

119 https://m.edsoo.ru/Y4ZTZRZAI

BelecTBa. Pelenue 3agad



https://m.edsoo.ru/OZ9EPI4LY
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https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
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ITocnemoBarensHOE,

120 napasuieibHOEe, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpUYecKux uenei. [IpaBumna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemmenue 3agaa https://m.edsoo.ru/LXRB618PO

123 Pabota ssieKTputieckoro Toia. https://m.edsoo.ru/PLTTBZGPC
3akon Jxxoynsa —Jlenia

124 Pemenue 3agag https://m.edsoo.ru/R6JHOGRY6
MOITHOCTP JIEKTPUUYECKOTO TOKA.

125 TenmoBas MOIIHOCTB, BhIACIICMA https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOPE

126 Pemenue 3agag https://m.edsoo.ru/90KODG7HY

1p7 | OACHbiyTperiiee https://m.edso0.r/MGCEWIVUL
COTPOTHBIIEHUE UCTOYHUKA TOKA

128 3axon OMa\,Jmﬂ MoJHOH . https://m.edsoo0.ru/XQP3R9DK4
(3aMKHYTO#) 2JIEKTPUUYECKOM TETTH

129 Pemenue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MomHocTh HCTOUYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambikanmne https://m.edsoo.ru/SWFHKYNVF

132 KoHnnencarop B memu mocTOSSHHOTO
TOKa

133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSITHHBIN TEKTPUUECKUN https://m.edso0o.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
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https://m.edsoo.ru/LXRB618PO
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https://m.edsoo.ru/0WH2Q5JOS
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135

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUT

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUT

TOK"

https://m.edsoo.ru/K835ESINT

137

O00011IeHNE U CUCTEMATH3ALHS
3ganni 1o treMe "[locTodHHbBIH
AIIEKTPUYECKUI TOK"

https://m.edsoo.ru/ WXUI1RUCS

138

KonTtponpsHast pabora o Teme

"IToCcTOSTHHBIN ANEKTPUUYECKUI

TOK"

https://m.edsoo.ru/7S4PGOQHP

139

3JICKTpI/I‘I€CKa$I IMpOBOANMOCTD
Ppa3JINYHbIX BCIICCTB.
SHCKTpI/I‘-IeCKI/II\/'I TOK B MCTaJljiax.
CBerHpOBOI[I/IMOCTB

https://m.edsoo.ru/DV219CC72

140

DNEKTPUYECKUH TOK B pacTBOpPax U

paciijiaBax 3JICKTPOJIHUTOB. 3aKOHEBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

DIIEKTPUUYECKHI TOK B raszax.
ITna3zma

https://m.edsoo.ru/MEDWMLCJ6

142

DNEKTPUYECKUN TOK B BAaKyyMe.
Baxyymubie mpr0Oopbl

https://m.edsoo.ru/HNIAJ5B73

143

DIIeKTPUUECKHUI TOK B
MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/S6KAVJECB

144

[TorynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepeHue cuibl TOKa 1

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
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HANPSDKEHUS B LIEMHU MOCTOSIHHOTO
TOKa MPY MOMOIIIH aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO C
g poBoii 1aboparopueii mo
¢usuke. [Ipumepsl n3MepeHust
($U3UIECKUX BETHUYUH MIPH
MIOMOIIIY KOMITBIOTEPHBIX
IATYUKOB"

146

Ou3nyecKuil MPakTUKYM IO TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKECHHUS C LIEJIbIO ONpeAeTICHUS
MTHOBEHHOU cKopocTH"

https://m.edsoo.ru/CN3FHCY83

147

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepeHune ycKopeHus npu
MPSAMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"HccnenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

https://m.edso00.ru/70Y40Y 610

148

Du3NUeCKU IPAKTUKYM I10 TEME
"N3MepeHune yCKOpeHus
CBOOOHOIO Ta/ieHus" UIu
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY 1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJIFO CKOPOCThIO" MITH
"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro IapaMeTpoB"

150

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenne paBHOICHCTBYIOMIEH
CWJIBI TIPY JBWKCHUH OpyCKa 10
HAKJIOHHOM TIOCKOCTH" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBHCUMOCTH BpEMEHU
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
TUIOCKOCTH Ha 33JJaHHOE
pacCTOSIHUE OT €ro Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

Ou3nyecKuil MPakTUKYM 0 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
HpYyXHHE U PE3UHOBOM oOpaslie,
oT ux nedopmanuu" uim
"N3yuenne NBUKEHUS CUCTEMBbI
T€J, CBI3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 NErkuit 61mok"

https://m.edsoo.ru/UL391C4QD

152

Du3NUeCKU IPAKTUKYM I10 TEME
"U3mepenue kordpduirenta
TPEHMSI 110 BEIMUUHE YIIIOBOTO
Kod(uIlMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa MO0 HaKJIOHHOU
IJIOCKOCTH C NTEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" UIn

https://m.edsoo.ru/78PEFNYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3ydeHue IBUKEHUA Ipy3a HA
BaJly C TpeHUEM"

153

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBanue ycioBui
paBHOBecHsI TBEPAOIO Tea,
MMEIOIIIETO OCh BpallleHus" win
"KoHCcTpynpoBaHuE KPOHIITEHHOB
U pacy€T CUJ yOpyrocTH" miu
"N3y4yeHue ycTOHYMBOCTU
TBEPAOTO Tela, UMEIOIIETO
mIomaab onopsl"

https://m.edsoo.ru/MIOQT27R6

154

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" UK
"N3MepeHue Cuibl TSITM, CKOPOCTH
MOJIEIIN AIEKTPOMOOHIIS 1
MOIIIHOCTHU CHJIBI TSATU" WIN
"CpaBHEHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
UMITYJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUM" WIIN
"N3MepeHne KHHETUUECKON
SHEPruu Tejia 0 TOPMO3HOMY

n

yTH

https://m.edsoo.ru/FZOCNRGTA

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOTO
nporecca (PeKOMEHI0BaHO
WCIIOJTh30BaHue U(PPOBOH

https://m.edsoo.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

naboparopun)" wim "M3ydeHune
M30XOPHOTO Ipoluecca’ uiun
"N3yuenune nzobapHoro mporiecca"
unu "l[IpoBepka ypaBHEHUs
cocrosiHus"

156

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue yaenbHOM
TEINIOEMKOCTH'" MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBadnue agnadaTHOro
npouecca" wnn "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJISIPHOT'O
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTEH"

https://m.edsoo.ru/PPBTS0U4D

157

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus KuaKocten" nim
"M3MepeHne yAeabHOM TEIIOThI
raBieHus apaa" uin "Usyuenue
CBOMCTB HACBIIIEHHBIX IApOB" UIIN
"N3mepenue abCOMOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B IOMENIEHUN".
N3mepenne koddduiirnenrta
MOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/0ZASPMDQ7

158

Pu3N4ecKuil TPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHus

https://m.edsoo.ru/SBPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

SHEPrUU 3apsHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIy4EHHUs CBETOaMOa" WIIN
"M3y4yeHue npoTekaHus TOKa B
LeMHy, coJiepkKaliei konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpPsKEHUs ) IPU
MOCJIEIOBATEILHOM COCIUHEHUH
KOH/ICHCATOPOB"

159

Ou3nyecKuil MPakTUKYM IO TEME
"HccneqoBaHue CMEIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yaenbHoro
COIPOTUBIIEHUS IPOBOJIHUKOB"
i "VccaemoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HANIPSDKCHUS JIJIS
JIAMITBI HaKaJTMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habnronenue annektponuza’ wim
"N3mepenue 3apsa
OJHOBAJICHTHOTO MOHA'" MU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl’ win "CHsaTHe
BOJIT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

https://m.edsoo.ru/72JJ3YC6L

161

Peseprubrit ypok. O6001eHuE 1
CUCTEMAaTH3aIHs 3HAHHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

PesepBHbIil ypok. O0001ICHHE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"Inaamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PezepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TeMe
"Cratuka TBEpa0rO Tena"

https://m.edsoo.ru/ XVUMKRX6N

164

PesepBHeiit ypok. O600IICHHE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

https://m.edso00.ru/C37WXULT?2

165

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsl 3HAHWH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHslit ypok. O600111eHNE U
CHCTeMaTU3allys 3HaHUH 110 TeMe
"Tepmonunamuka. TernnoBbie
MalInHb"

https://m.edsoo.ru/IZZC67VF1

167

PesepBuelit ypok. O600111eHNE U
CHCTeMaTH3aIlus 3HAHUH 10 TeMe
"ArperatHbl€ COCTOSIHUSI
BeniecTBa. @a3zoBble epexoab"”

https://m.edsoo.ru/1YSH3LOLN

168

Peseprubrit ypok. O6001eHIE 1
cucreMatru3anus 3HAHUH 110 TEME
"OnekTpuueckoe nose"

https://m.edsoo.ru/URWBSCULE

169

Peseprubrit ypok. O6001eHuE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"TToCTOSTHHBIN ANEKTPUYECKUI

TOK

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



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHbIil ypok. O0001ICHHE 1

170 CHUCTEMaTH3alMs 3HAaHUH 10 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iuuHbIX cpeaax"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KIIACC

KoanuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero u3ydyeHusi . o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

BiauMoneiicTBHE MOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarauTHoOE 110JI¢.
I'mnoteza Amrmepa
BexTop MarHUTHON MHIYKIUU.
[IpuHIUD CYNIEPIIO3UITUN

2 pHHL yrep . 1 1 https://m.edsoo.ru/OYNNES57SO
MAarHUTHBIX moJied. JInaumu
MarHUTHOM MHIYKLIUH
MarauTHoe 1oJie MPOBOIHUKA C

3 1 https://m.edsoo.ru/FI0ASACBX
ToKOM. OnbIT Opcrena
Cuna Amrepa, e€ HanpaBIICHUC U

4 P P 1 https://m.edsoo.ru/1JEDF5SHEN
MOAYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R§OPKEZP4
[Ipumenenue 3akoHa Amrepa.

6 DNEeKTPOU3MEPUTENBHBIE 1 https://m.edsoo.ru/SA2ACKSRB
npuOopbI
Cuna JlopeHiia, e€ HanpaBJieHHE
¥ MOOYJIb. JIBIKEHUE

7 Y 2} 1 https://m.edsoo.ru/6MB8YZETN
3apsHKEHHON YacCTHITHI B
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemenue 3agau 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cuel Jlopenna 1 https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau 1 https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarsauTHOE I10JI€ B BCIIICCTBC.

11 deppomMarHeTuku, napa- u https://m.edsoo.ru/W7THGQBK70
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA

12 dbeppomarnetukoB. [I[pumMeHnenne https://m.edsoo.ru/960J4E47D
beppoMarHeTUKOB
Pemenue 3agau no reme

13 " https://m.edso0.ru/Q8JGTYNHT

MarunutHoe nosue"

Pemenue 3agau no reme

14 " " https://m.edsoo.ru/MPCUALFIM

MaruauTHoe nose

SIBneHne ANEeKTPOMArHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAU&9
MarHUTHOW MHIYKIIUH

16 O J1C unayKIIIM https://m.edsoo.ru/STLELGTIZ
3aKOH AIEKTPOMarHUTHOM

17 https://m.edsoo.ru/7JTEOPOGAR3
nHaykunn Papanest
BuxpeBoe anexTpudeckoe mose.

18 https://m.edsoo.rut/IONVHOINK
Toxku ®dyko
OJIC un UM B JIBUKYIIAXCS

19 A AV A v https://m.edsoo.ru/X00I3RAA1
MIPOBOJIHUKAX

20 Pewenue 3anau https://m.edsoo.ru/ZZTUBO2GQ

21 [TpaBuio Jlenma https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTE. Katymka

22 WHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/37WBAJCTF
MOCTOSIHHOTO TOKa
SIBnenue camouny nu. J1C

23 k. S https://m.edsoo.rs/99CECGMBH
CaMOMHAYKIIUU

24 DHeprusi MarHuTHOro MoJst https://m.edsoo.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyIIKHU C TOKOM.
:‘)J'IGKTpOMaI‘HI/ITHOC II0JIC

25

Penrenue 3anau

https://m.edsoo.ru/MAWTH1ZS0

26

O000111eHrE U CUCTEMATU3 AL
3HAHUH 110 TEME
"OnexkTpoaguHaMuka"

https://m.edsoo.ru/WZCM1SBLO

27

KoHnTponbHas pabota 1o Teme
"OnexkTpoaguHaMuKa"

https://m.edsoo.ru/N9QLKI45Y

28

KosiebarenbHas cucrema.
CBoOOTHBIEC KOJICOAHNS.
l'apmonnueckue konebanus

https://m.eds0o0.ru/R7D8WGSTQ

29

Kunemaruueckoe u
JIMHAMHAYECKOE OIMCAHUE
KOJIEOATEbHBIX IBUXKECHUN

https://m.edsoo.ru/G1IUGM9ASP

30

DHepreTuyecKkoe ONnucaHue.
BriBog inHaMHYeCcKoro
ONMUCaHUsl TAPMOHUYECKHUX
KoJIEOaHMH U3 UX
SHEPreTHYECKOro 1
KHHEMATHYCCKOTO OIMMCaHMS

https://m.edsoo.ru/3A83V2VLE

31

Ammuintyna u ¢aza konebaHui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacToTa KOJICOAHHMIA.
[Tepron ManbIx cBOOOIHBIX
KOJIeOaHU MaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOTHBIX
KoJie0aHUl MPY>KUHHOTO
MasTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromye KojaeOaHusl.

https://m.edsoo.ru/TGTITWAUOQO



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BriHyx1eHHBIE KOJIEOaHUSI.
Pe3onanc

34

ABTOKOJIEOaHNSA

https://m.edsoo.ru/BW1KOUGVP

35

Penrtenue 3anau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpok-koHbepeHus
"MexaHnuyeckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTAX"

https://m.edsoo.ru/DAYGBRUY]J

37

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUU 110 TeMe "MexaHudeckue
Konebanus"

https://m.edsoo.ru/SVIMHCH10

38

DJeKTPOMarHUTHBIE KOJICOAHMS.
KonebarenbHbIil KOHTYD

https://m.edsoo.ru/HSB2W8APN

39

®opmyna Tomcona. Cs3b
aMIUIUTYIBI 3apsaaa
KOHJIEHCATOpa ¢ aMILIUTY 101
CHUJIBI TOKA B KOJIEOATETHHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHMsI SHEPTUU B
uiealbHOM KoJie0aTeTbHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WON

41

3aTYXaIOH_II/Ie QJICKTPOMArHuTHBIC
KoJIeOaHHSI. BBIHY)KI[CHHBIC
SJICKTPOMArdHuTHBIC KoJieOaHMs

https://m.edsoo.ru/4VHII3 UMW

42

IIepemennslit TOK. Pe3ucrop u
KOH/JIEHCATOp B LIENHU
MIEPEMEHHOT0 TOKA

https://m.edsoo0.ru/OG6JQHTOD

43

KaTymKa HHAYKTUBHOCTH B LCIIN
MEPEMEHHOTO TOKa

https://m.edsoo.ru/6P4EKOQ1H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3akon Oma 1 3JIEKTPUYECKOM

44 LeIH TIepeMeHHOTO ToKa https://m.edsoo.ru/P1FZDISQV
MoIHOCTh ePEeMEHHOT0 TOKa.
45 AMIUTHTYZHOS W ACHCTEYioMICe https:/m.edsoo.ru/6PACXH152
3HaYEHHUE CUJIbI TOKA U
HanpsHKSHUS
46 Pe3onaHc B aniekTpuueckoi 1enu https://m.edsoo.rut/AYQWXESRA
47 Perenue 3agau https://m.edsoo.ru/OCVLSMIOS
WneansHblif TpanchopmaTop.
48 Hpousrozctro, neperatia https://m.edsoo.ru/F142U7TUQR
noTpeOdIeHUE IEKTPUUECKON
SHEPIUU
OKOJIOTUYECKUE PUCKU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
49 Kynbrypa ucnonas3oBanus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPOIHEPTUU B MIOBCETHEBHON
KHU3HU
50 Pemenue 3anau https://m.edsoo.ru/IRS4QM6F2
51 Pewenue 3anau https://m.edsoo.ru/7UFPFF3KK
O06o0011eHnEe U cUCTeMaTH3aIHs
52 3HaHUH 110 TEME https://m.edsoo.ru/I6YYY79EQ
"JeKTpOMarHuTHbIE Kosiebanus"
MexaHu4eckre BOJHBI.
53 XapaKTepUCTUKU MEXaHUYECKUX https://m.edsoo.ru/O0P6YANBXC
BOJTH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edso0o.ru/4S5QXKBUX
55 3ByK. XapaKkTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wnopa3Byk u yinbTpasByk. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[IlymoBoe 3arpsi3HeHHnE
OKpYKaroIlen cpeibl

57

Penrenue 3anau

https://m.edsoo.ru/SWQOQHEYAJ

58

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI.
I/IBJ'Iy‘ICHI/IC OJICKTPOMAarauTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus MMEKTPOMArHUTHBIX
BoJiH. CBolicTBa
AJIIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6VS

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

HpI/IHHI/IHI)I pazmocmsn 158
TeJIeBUACHMA. Pagnonokamus.
DIIeKTPOMarHUTHOE 3arps3HEHNE
OKPY’KaloIllel cpebl

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

62

KonTponbhas pabota mo Teme
"Konebauus v BOJHBL"

https://m.edsoo.ru/NJT16HVEI

63

CgerT. 3aKOH MPSMOJIUHENHOTO
pacrpoCcTpaHEHHs CBETA

https://m.edsoo.ru/KSRDTMZWV

64

Pemienue 3ama4d Ha MMPUMCHCHUC
3aKOHa HpSIMOJlHHCﬁHOPO
paciipoCTpaHCHUA CBCTA

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKaio

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomiienue ceTta.
AOCOITIOTHBIN M OTHOCUTEIIHLHBIN
MOKa3aTeb MPEJIOMIICHUS.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TonmHOE BHYTpeHHEE OTpakEHHUE.
[IpenenpHbIi yrod MoaIHOTro
BHYTPEHHET0 OTPaKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHHUC

67 3aKOHOB OTPAXKEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMIIEHUS CBETA
Xon nydeit B mpusme. Jucnepcus

68 cBeta. Cl10KHBIN cocTaB 0esoro https://m.edsoo.ru/HYZWS63L.2
cBera. L{Ber
JInn3bl. @OKYCHOE PaCCTOSIHUE U

69 https://m.edsoo.ru/SXWYEXTXM
ONTHUYECKasl CUJIA JTMH3bI
[Toctpoenne nzobpaxxeHuii B

70 JIMH3aX U UX CUCTEMAaX. https://m.edsoo.ru/6SRTDG4V7
VBenuueHue JTMH3bI
Pemenue 3agau Ha mocTpoeHue

71 n300pakeHHi, OTy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
ITOMOLIBIO JIMH3

72 I'ma3 kak onruyeckas cucrteMa https://m.edsoo.ru/OVMKII9EZ
Pewenne 3anau. Ilpeneinst

73 IIPUMEHUMOCTU T€OMETPUYECKON https://m.edsoo.ru/OENIDYBRZ
ONTUKU
CKopoCTh CBETA U METOBI €€

74 https://m.edsoo.ru/UCGBDSEVT
MU3MEPEHUS

75 Hucnepcus ceera https://m.edsoo.ru/1VIJZOF05

76 Wurepdepennus cera https://m.eds00.ru/ZQB6756KE
KorepenTHble HCTOYHUKH.

77 YcnoBus HaOMOIeHUS https://m.edsoo.ru/HIXX3PSWN

MAaKCUMYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pentenue 3anau

https://m.edsoo.ru/SX9F3FNP3

79 [Tpumenenue unTepdepeHu https://m.edsoo.ru/11ISQL6DM

80 Hudpakmaus ceera https://m.edsoo.ru/KPOD2N63D
Judpakumonnas pemeéTka.

81 VcioBue HaOIIOAeHUS TIIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCUMYyMOB

82 Penrtenue 3amau https://m.edsoo.ru/LI6L.Z3AWE
[TonepedyHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.ru/TWKJKW3NH
[Tomsipusarus cBera

84 Perenue 3agau https://m.edsoo.ru/766EAF7DL

85 CBeTOoBBIE ABJICHUS B IPUPOJE https://m.edsoo.ru/VJWIIR3ES
O000I11IeHNE U CUCTEMATU3ALUS

86 . " " https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHuii mo teMme "Onrtuka
KontpoasHas padbora mo TeMe

87 p p https://m.edsoo.ru/WMVM1ARQU
«OnTukay
['paHuUIBI TPUMEHUMOCTH
KJ1aCCUUECKON MEXaHUKH.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI NIEKTPOIUHAMUKHY U
MPUHITUTT OTHOCUTEITLHOCTH
ITocTymaTel criennagIbHON TEOpHH

89 Y t p https://m.edsoo.ru/SSVLSW7WK
OTHOCHUTEIBLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepsai. [IpeoOpazoBanus
Jlopenua. YcnoBue

90 https://m.edsoo.ru/7ZFTXIX84
NpUIHHHOCTH. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHU U COKpAIICHHUE ITTUHBI

91 DHeprusi ¥ UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

peHHTI/IBHCTCKOﬁ YaCTHUIbI

CB3b MacChl C SHEPTUEH U

92 HMITYJIbCOM PESITUBUCTCKON https://m.edsoo.ru/UOCTGTEMG
YaCTHUIIbl. DHEPTHUS IMOKOS
PaBHOBecHOE TeII0BOE

93 https://m.edsoo.ru/YWVZA9QOH
U3JIy9CHHE

94 3akoH cMenrennsa Buna https://m.edsoo.ru/R1JD6DWAM
I'mnoresa M. Ilnanka o kBaHTax.

95 https://m.edsoo.ru/RW82CYU89
DoToHEBI

96 DHeprus U uMNIysibc GoToHa https://m.edsoo.ru/14SLLOJ97
®oroaddext. OnbiTe A. T

97 CroneroBa. 3aKOHEBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHenue DUHIITEHA 17151

98 dotoaddekra. "KpacHas https://m.eds00.ru/DOQYSU4GM
rpanuna” goro3ddexra
Jasnenue ceera. OnwiTe [1. H.

99 https://m.edsoo.1u/1746VP412
JleGenena

100 BoitHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.:u/UMEW9AOCE
Bomnsl e bpoins. JlnuHa BOHBI

e bpoiins u pasMmepsl 00acTu

101 sie bp p p . https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTN3AIUH JTBUKYIIIEHCS
YaCTULILI
KopnyckynapHo-BOJIHOBOK

102 PHyCcKy AP https://m.edsoo.ru/2XMBTMSAQ
Tyaan3M

ndpakus dIEKTPOHOB Ha

103 Jugparcu p https://m.edsoo.ru/XH242PNOK
KpHUCTaIIax

104 Crienuduika u3mMepeHuii B https://m.edsoo.ru/BMLQCWU6S



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
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https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOIIEHUS
HEOIpeeIEHHOCTEN
['eitzenbepra

105

Pemenue rpadpuueckux 3amay

https://m.edsoo.ru/D207BTWDJ

106

Pemenue pacuéTHbIX 3a71a4

https://m.edsoo.ru/ZUBH25VIJV

107

KonrtponbHas pabora 1no remam:
"OcnoBel CTO",
"KopryckynsipHO-BOITHOBOM
nyanuzm"

https://m.edsoo.ru/U4HQ8CZ90

108

OIBITHI 110 UCCIIEIOBAHUIO
crpoeHus aroMa. [lnanerapnas
MoJieh atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK 1

109

[Tocrynarser bopa

https://m.edsoo.ru/SWVS5SUNS8J

110

Bunei ciektpoB. Ciekp
YPOBHEW SHEPTUU aTOMA
BOZIOpOAA

https://m.edsoo.ru/T6T3FTQ6Y

111

CrioHTaHHOE B BBIHY>KACHHOC
HN3TYy4YCHUC CBCTA

https://m.edsoo.ru/WIJ95LAOOP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxknonnast Mmogens sanpa
['eiizenbepra-lBanenko. 3apsa u
MaccoBO€ 4ucio siapa. M3oTomsl.
PannoakTHBHOCTH

https://m.edsoo.ru/JIGIMALCVV

114

3aKoH paJInOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bnusaue
PallOaKTUBHOCTH Ha KUBbIE
opranusmsl. [lozumerpus

https://m.edsoo.ru/8QM2PG4J1
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https://m.edsoo.ru/8QM2PG4JI

115

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl
anpa. SlnepHsie peakuuu.
Snepubie peakTopsl. [Ipobiaemsr
YIPaBJIsEMOro TEPMOSAIEPHOIO
CUHTE3a. DKOJIOITMUYECKHE
aCIIEKTHI Pa3BUTHS SACPHON
SHEPTEeTUKHU

https://m.edsoo.ru/YOQ4MRH2H

116

Mertonbl perucTpanuu u
HCCJIEI0BAHMS SJIEMEHTAPHBIX
yacTull. OyHaaMeHTaIbHbIE
B3auMoiecTBUs. bapuoHsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o CtangapTHOM
Mozaenu. KBapk-rimtooHHast
MOJIe b aJIpOHOB

https://m.edsoo.ru/1EJHULHDS5

117

®du3uKa 3a npeenaMmu
CrannmaptHoit monenu. Témuast
MaTepus U TEMHas DHEPTHUs.
EnnncTBO u3nyeckoit KapTHHbI
Mupa

https://m.edsoo.ru/A6IWSWE47Z

118

OTalbl Pa3BUTHA aCTPOHOMMUMH.
3HadecHUE ACTPOHOMUU

https://m.edsoo.ru/KG802NROU

119

[IpumMeHNMOCTh 3aKOHOB (PU3UKH
TUTSE OOBSICHEHU ST IPUPO,IBI

KOCMHUYECKHX 00BEKTOB. MeTo1bl
aCTPOHOMHUYECKUX UCCIETOBAHMI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbBIC ONITHYECKHE
TEJIECKOTIBI, PAIMOTEIECKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
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BHeaTMoc(epHasi acTpOHOMUS

121

Bun 3Bé3nnoro neba. Co3Be3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BUINMOE IBUKECHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conueunas cuctema. CoJHIle.
ConHe4yHast aKTHBHOCTb.
Hcrounuk sneprun ConHua u
3BE3/

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/bI, X OCHOBHEBIE
XapakTepucTuku. /IuarpamMmma
"CreKTpaJbHbIN Ki1acc —
CBETUMOCTD"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3 16l TIIaBHOMI
[IOCIEI0BATEILHOCTHA

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS O
IIPOUCXOKICHUU U DBOJIIOLIUU
ConHua n 3B€31. JTalbl )KU3HN
3BE3]

https://m.edsoo.ru/Y3IMIO6ZTY

126

Muineynsiii [1yte — Hama
T"amaktuka. TUnel rajJJakTHK.
UéEpHbie IbIpHI B iApax rajlaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xab60:ma.
Teopus bonpmoro B3peIBa.
PennkToBoe n3nyyeHue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHasi CTpyKkTypa
Bcenennoii. MeTaranaktuka

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
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129

Hepeménnsie npobiieMsl
aACTPOHOMHUHU

https://m.edsoo.ru/WCAIUBA2Q

130

DuU3nYECKU MPAKTUKYM 10 TEME
"NccneqoBaHnue MarHuTHOT'O
ITOJIS TIOCTOSTHHBIX MarHUTOB"
nin "VccaemoBannue CBOMCTB
dbeppomMarHeTUKoB" UIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammiepa" wimn
"N3yueHne 3aBUCUMOCTH CHUJIbI
Awmrnepa oT cuiibl TOKa'" WK
"OnpeneneHnue MarHuTHOM
MHAYKIIMYA HA OCHOBE U3MEPEHUS
cuibl Ammnepa”

https://m.edso00.ru/567ERZSQT

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIIEKTPOMATrHUTHON UHAYKITUU"
nim "OnpeneneHne HHAYKIIUU
BUXPEBOIO0 MarHUTHOTO MoJs"

https://m.edsoo.ru/6041UIS0D

133

Pu3NUeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue sBJICHUS
camouHaykiuu" wim "Coopka
MOJIEH JIEKTPOMAarHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Uzmepenue nepuoaa

https://m.edsoo.ru/GAXGU69KA



https://m.edsoo.ru/WCAIUBA2Q
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cBOOOIHBIX KOJIEOaHUI HUTIHOT'O
Y MPY>KUHHOT'O MasiTHUKOB"

135

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHme SHEPTUU B
MPY>KUHHOM MasiTHUKe"

https://m.edsoo.ru/SJ3HWUJFI

136

DuU3nYECKUi MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTo
TOKa Yepe3 MOCIIEe10BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILKY U pe3ucTop” uiu
"HccnemoBanue padoOThI
HMCTOYHUKOB CBETA B LIETIN
MepEMEHHOTO TOKa"

https://m.edsoo.ru/LNOY8SMGT9

137

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne napaMmeTpoB
3BYKOBO BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Du3NUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns
MPEJIOMJIEHUS CTEKIIA" WIIH
"TTonydyeHne n300paxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ’
JTUH3bI"

https://m.edsoo.ru/PSFIZF82U

139

Pu3NYeCKuil TPAKTUKYM I10 TEME
"UccnegoBanue 3aBUCUMOCTH
(GOKyCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMEpPE KUIKUX
nuH3)" unn "U3mepenne
(OKYCHOTO PaCCTOSTHHS
pacceuBaronuX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

DuU3nYECKUi MPAKTUKYM 10 TEME
"HaGnronenue qudpakumm,
uHTEp(EepEeHIINH U MONIAPU3ALUU
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJIbca U
SHEPrUM PEISITUBUCTCKUX YaCTHULL
(mo doTorpadusim TpeKoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

https://m.edsoo.ru/OTLRWY3PW

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"H3MepeHune nocTossHHOU
[Inanka Ha OCHOBE UCCIIEI0BAHMS
doTtodrddexra" nam
"NccneqoBaHue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXQNLN

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEeHHOT0 aTOMapHOIO
BOJIOPOJIa U U3MEPEHUE
noctosiHHoM Punbepra”

https://m.edsoo.ru/SPYJEZYBO

144

Pu3NUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" uinm "M3ydenue
MOTJIONIEHHS OeTa-4acTHI]
amoMuHueM"

https://m.edsoo.ru/C3HI5SS5E4

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME

https://m.edsoo.ru/PR4K0O0VZY



https://m.edsoo.ru/R1EYWY7CM
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"HabGaroneuus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUTs OTIPEACIICHUS
IIOJIOKEHHU HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro
NOJIyLIApUsl U IpKUe 3BE3/1bI" WK
"Habmtonenus B Teneckorn JIyHbl,
IUTAaHET, TYMaHHOCTE! U
3BE3HBIX CKOIJIEHUN"

146

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUU. Posib pu3uku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
YyeJjoBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O000111eHNEe U CUCTEMATU3ALIS
3HaHUi. Posb u MecTo ¢pu3uku u
ACTPOHOMHHU B COBPEMEHHOMU
HaY4YHOH KapTHHE MUpa

https://m.edsoo.ru/G145HQT3W

148

O06o0011eHNEe U cUCTeMaTH3aIHs
3HaHuil. Posb puzndeckoit
TEOpHH B (POPMUPOBAHUU
npeCcTaBiIeHu 0 PU3NIECKOM
KapTHHE MHUpPa, MECTO
¢buznyecKoil KapTUHBI MUpa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX

https://m.edsoo.ru/AOX66XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJICTaBICHUI O IPUPOJIE

149

O000111eHNE U CUCTEMATU3 AL
sgagui o teMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

O000111eHrE U CUCTEMATU3 AL
sgagui o teMe "Kunematuka"

https://m.edsoo.ru/EOD18QXGW

151

O000111eHrE U CUCTEMATU3 AL
3HaHu# 110 Teme "Jlunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O000I11IeHNE U CUCTEMATU3AIUS
3HaHuu 1o teme "CraTuka
TBep0ro Tena'

https://m.edsoo.ru/ASCPSEJHX

153

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU 110 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHHKe"

https://m.edsoo.ru/7A6P6FWC2

154

O00011IeHIE U CHCTEMATHU3AIINS
3HaHUH 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O00011eHNEe U CUCTEMATU3ALIS
3HAHUM 10 TeMe
"Tepmonunamuka. TernnoBbie
MalInHb"

https://m.edsoo.ru/10P456WO8

156

O0o001IcHNE U CHCTEMATH3aIINS
3HaHMUN 110 TeMe "ArperaTHble
cocTosgHus BenrecTna. Pa3oBbIe
nepexonl"

https://m.edsoo.ru/VOTG69RUR

157

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 10 TeMe "DIEeKTpUIecKoe
rojie"

https://m.edsoo.ru/76PSKZVS5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
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158

O000111eHrE U CUCTEMATU3 AL
3HaHuH 110 TeMe "TlocToSHHBIH
3JIEKTPUYECKUM TOK"

https://m.edsoo.ru/S6VR2HMR]J

159

O000111eHrE U CUCTEMATU3 AL
3HaHUH 110 TeMe "Toku B
pa3Iu4HbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHNE U CUCTEMATHU3ALIHS
3HAHUHU 110 TeMe "MarauTHoe
mose"

https://m.edsoo.ru/30X0OJJYUH

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"DeKTpOoMarHuTHas UHIYKIus"

https://m.edsoo.ru/LUNKZILUR7

162

PesepBHeIit ypok. O600IICHHE 1
cUCTEMATHU3AalHA 3HAHUH 110 TEME
"Mexanndeckue KoneOanusg"

https://m.edsoo.ru/3F07MLKSL

163

PesepBHslit ypok. O600111eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JeKTpOMarHuTHbIE Kosebanus"

https://m.edsoo.ru/EM1LEP76S

164

PesepBHslit ypok. O6001IeHNE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe
"MexaHu4ecKue u
3JIEKTPOMAarHUTHBIEC BOIHBI"

https://m.edsoo.ru/JDEW35XXF

165

Peseprubrit ypok. O6001eHuE 1
CUCTEeMAaTH3aIHs 3HAHHUH 110 TeMe
"OnTuka"

https://m.edsoo.ru/ WJLMATIT6

166

Peseprubrit ypok. O6001eHue 1
cucreMartu3anus 3HAHUH 110 TEME
"OcnoBbl CTO"

https://m.edsoo.ru/NB6V3ZB8&1
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167

PesepBHbIil ypok. O0001ICHHE 1
CUCTEeMaTH3alMsl 3HaHHH 110 TeMe
"KopnyckynsipHO-BOJIHOBO#M
Jyanusm"

https://m.edsoo.ru/3G6FI3FFN

168

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"®u3uka aroma"

https://m.edsoo.ru/HGF8GQ8AS

169

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"®u3nKa aTOMHOTO SApa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/3RSUU1P8G

170

PesepBHeIit ypok. O600IICHHE 1
CUCTEeMaTH3allksl 3HAaHHUH 110 TeMe
"DnemMeHTHl acTpopu3UK"

https://m.eds0o0.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOMM
00pa3oBaTeJIbHOM NMPOrPaMMBbl CpelHero 001ero 00pazoBaHus

10.1

JIeMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHHBI MUPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH
U TEXHOJIOTUM, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

10.2

Y4YuTBIBaTh TPAHUIBl TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOIECTICH:
MaTepuagbHas TOUKa, HHEpLUalIbHAas cUCTeMa OTCYETa, aDCOIIOTHO TBEPI0E
TE€JI0, UJICAJIBHBIN ra3; MOJAEIN CTPOCHHS ra30B, KUJIKOCTEH U TBEPIBIX TEIl,
TOUEYHBIN JIEKTPUUECKUM 3aps]l — [IPU pelIeHnH (PU3NUECKUX 3a1a4

10.3

Pacnio3naBath ¢u3udeckue sSBIeHUs (MPOLECCHl) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOH TEOpUU  CTPOCHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHENHOE JIBUXKEHME, CBOOOJHOE TaJeHHe Tel, MABM)KEHHE I10
OKpY>KHOCTH, MHEpLHUs, B3aumojeiictBue Tten; Auddysus, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHUE >KUJKOCTEH M TBEPHABIX Tel, U3MEHEHUE 00bEMa Tell
IpU HarpeBaHuM (OXJIAXAEHWUH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAlMsl, TJIaBJIeHUEe, KPUCTAJUIM3ALMs, KUIIEHUE, BIaXXKHOCTh BO3/1yXa,
MOBBILLICHUE JIaBJICHUS ra3a MIPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXJy IapaMeTpaMHu COCTOSHUS Ta3a B U30IMPOLEccax; AIEKTpU3aLus Tell,
B3alMOJEICTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHHE, UCIOJIb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITYJIbC ~ TEJa, KUHETUYEeCKas DHEpPrus, IOTCHIUaIbHAsA DOHEPIHUs,
MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb, TIpU  ONHMCAHUH
MPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, UX
0003HaYEeHUsSI U EIUHUIBI, HAXOAUTH (OPMYJIBI, CBA3BIBAIOIINE JIaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

10.5

OnnceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS,
UCIob3ys (hU3MUecKHe BEMUYMHBL: JaBJICHUE ra3a, TeMIepaTrypa, CpeaHss
KHMHETHYeCKas SHEPIUs Xa0THYECKOTO JBAKEHUS MOJIEKYII,
CPEHEKBaJIpaTU4HAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSAS »Heprusi, pabora rasa, KOX(QQHUIMEHT MOJE3HOTo JCHCTBUS
TETJIOBOTO JIBUTATENIsl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI
CMBICII UCHOJIB3YEMBIX BEIWYHMH, UX OOO3HAUEHUS W EeIWHUIIBI, HAXOJUTb
(GopMyIIbl, CBS3BIBAIOIIME MaHHYIO (DU3MYECKYI0 BEIMYHMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnwuceiBaTh  W3y4YCHHBIE  OJJCKTPUYECKHE  CBOICTBa  BENIECTBA M
AJICKTPUYECKUE SIBJICHUS (ITPOIIECCHI), UCTONB3Ys (DU3NYECKUE BEITMYHUHBI:




ANEKTPUYECKUN 3apsll, JJIEKTPUUYECKOE TIoJie, HANpPsDKEHHOCTh IO,
MOTEHIIUAJ, Pa3HOCTh MOTEHINANIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3MYeCKU CMBICI HCTIONIb3YyEeMbIX BEIMYUH, UX 0003HAUYCHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME MaHHYIO (U3UYECKYIO BEIMYHHY C
JIPYTUMH BETUYUHAMU

10.7

aHAIM3UPOBATH (PU3UYECKHE MPOLIECCH U SIBICHUS, UCTIONB3YsI (pr3uveckue
3aKOHbl M MPUHUMIIBL: 3aKOH BceMHpHOro Ttsarorenus, I, II m III 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIrHH, 3aKOH COXPaHCHHS
HUMITYJIbCa, NOPUHIUI  CYNEPINO3UIUMU  CUJI, NPUHIUI pPaBHONpPaBUS
WHEPIHUATBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO
CTPOCHHUS BEIECTBA, TIa30BbI€ 3aKOHbI, CBA3b CpEAHEH KUHETUYECKOM
SHEPrUU TEIUIOBOTO JIBIKEHUS MOJEKYNT ¢ aOCONIOTHOW TeMIiepaTypou,
MEepBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUs] DIJIEKTPUUYECKOTO
3apsina, 3akoH KyioHa; mpu 3TOM pa3jinyaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHS (TPaHUIBI, 00JIacTH)
MIPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBIE MPUHIMIBI JCHCTBUS MAIIMH, IPUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3iuyaTh yCJIOBHA WX  0€30IacHOro
HCII0JIb30BAaHHUS B [TIOBCEHEBHOM KU3HU

10.9

BEITIONTHATE AKCHIEPUMEHTHI 10 HCCICIOBAHUIO (DM3HUSCKUX SIBICHUUA U
MIPOLIECCOB C UCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUIA; IPH 3TOM
¢dbopmynupoBarh npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEII0KEHHOTO 000pYI0BaHUS, MPOBOJUTEH OMBIT
1 (OPMYIIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBnATh NMpsIMbIE U KOCBEHHBbIE M3MEpPEHHS (U3UUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEPEHHMS U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPELIHOCTEW N3MEPEHUI

10.11

UccnenoBaTh  3aBUCUMOCTH  MEXIYy (QU3WYECKUMHU  BEIMUYMHAMHU  C
WCTIONB30BAHUEM TPSMBIX HW3MEPEHUM, TMpPU OTOM KOHCTPYHPOBATH
YCTAaHOBKY, (HUKCHpOBaTh  pe3yjbTaThl  TOJYYCHHOW  3aBHCHUMOCTH
(bU3UYECKUX BETWYMH B BHJE TAaOMUIl W TpaduKOB, NeiaTh BBIBOABI IO
pe3ysbpTaTaM UCCIIEeI0BAHUS

10.12

CobmroiaTe mpaBuiia 6€30MacHOro TpyAa Npy MPOBEIEHUHU UCCIIETOBAaHHM B
pamMkKax  y4eOHOro  JKCIEpHUMEHTa, Y4eOHO-MCCIIEeOBATENbCKON U
IIPOEKTHOM JEATENBHOCTH C MUCIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3aJIaHHOM (PU3WYECKOW MOJMAEIBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M PUHIIMITB; HA OCHOBE aHAM3a yCIOBHS
3a/la4¥ BBIOUPATh (PU3UYECKYI0 MOEIb, BBICTATh (PM3HUECKUE BETUYUHBI
u Gopmyasl, HEOOXOAUMBIE ISl €€ pEHICHUs, MPOBOAUTH PACUEThI U
OIICHUBATh PEATHHOCTD IMOTYUYEHHOTO 3HAYCHUS (PU3HUIECKON BEITMUNHBI

10.14

Pemrats Ka4YC€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYECKH




HEMPOTUBOPEUNBYIO IIEMOYKY PACCYKIACHUM C OMOpPOH Ha H3yYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Ucnonp3oBath  mpu  peuieHHWH  y4eOHBIX  33Jady  COBPEMEHHBIE
WH(OpPMALIMOHHBIE  TEXHOJOTHMU  JUIsl  TOMCKA, CTPYKTYpHUpPOBAHUS,
UHTEpIpeTalii M MPEACTaBICHUS Yy4eOHOW U HAyYHO-NOMYJISPHOU
nH(pOpMaNUY, TONYYCHHOW W3 pa3IUYHBIX HWCTOYHHKOB; KPUTHYCCKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIHIO

10.16

[TpuBOAUTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBACHEHUE IIPOLECCOB OKPYXKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS N0 (DU3HMKE B MOBCETHEBHON KHU3HH
s obecriedeHus: 0€30MacHOCTH TpH  oOpameHHuH ¢ [pubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, Ul COXPAaHEHMsI 310POBbSI U COOJIIOJIECHUS
HOPM 3KOJIOTMYECKOI'0 MOBEICHUS B OKpYXKarollel cpene

10.18

PaGorate B rpymme C BBIMOJHEHHEM PpA3IUYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh pabOTy IPYMIbI, PAlMOHAIBHO PAaCHpeeNsiTh 00s13aHHOCTU U
IUIAHUPOBATh JESATEIBHOCTh B HECTAaHAAPTHBIX CUTYallUsSX, aJIeKBaTHO
OLICHMBAaTh BKJAJ KaXIOr0 U3 YYaCTHUKOB TPYNIbl B pEHICHHE
paccMaTpuBaeMoi TPOOIEMBbI

11 KIIACC

Kon
NpoBEPsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

JleMOHCTpUpOBATh Ha MpHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOIN HAYYHOW KapTHHBI MUpPA, B Pa3BUTHUN COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOWU JEATEIBHOCTH JIOJIEH, IIEIOCTHOCTh M
€IMHCTBO (PM3UYECKOM KapTUHBI MUpa

11.2

YYuThiBaTh TpaHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NUECKHX MOJICTIeH:
TOYEYHBIN JJIEKTPUUYECKUN 3apsij, siAepHas MOJEIb aToMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO SI/Ipa MPU PEIICHUH GU3NMUECKHUX 3a/1a4

11.3

Pacnio3znaBath (usznueckue sBneHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3UKU: DIIEKTpHUYECKas
MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JECUCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, MJIEKTPOMArHUTHAs UHAYKIHS, AEHCTBUE
MarHuTHOTO TIOJIi Ha TPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsn,
JIEKTPOMAarHUTHbIE KoJIe0aHus u BOJIHBI, IpAMOJIMHEHHOE
paclpocTpaHEHHE CBETa, OTPAXKEHHE, MpeJOMIIEHHE, HHTEepPEepeHIIns,
IuQpakuus U MOJasApU3allus CBETa, AUCIEPCUs CBETA, (POTOIEKTPUUECKUI
apdext (pororddexT), cBeTOBOE MaBIECHNE, BOSHUKHOBEHHE JIMHEHYATOTO




CIICKTpa aToMa BOJOpoaa, €CTCCTBCHHAaA u HUCKYCCTBCHHAsA
PaanO0aKTHBHOCTDb

114

OnuceiBaTh U3y4EHHbIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJICKTPUUECKYI0 TMPOBOJAUMOCTb PpA3IUYHBIX Cpel) H
JNEKTPOMArHUTHBIE  ABJIEHUS  (IIPOLECCHI), HCHONB3Ys  (PU3NYECKUE
BEJIMYUHBL: JICKTPUUYECKUN 3aps], CUJIa TOKA, JIEKTPUUECKOE HAIPSKCHUE,
JIEKTPUUECKOE CONPOTHUBIEHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOro mojis, cuwia Awmnepa, cuina JlopeHua,
MHJYKTUBHOCTb KaTYyIIKH, SHEPTUsl JJIEKTPUUECKOIO U MAarHUTHOTO IOJIEH,
MepHoJ] U YacToTa KojiebaHWi B KoyeOaTelIbHOM KOHTYpE, 3apsii U cuja
TOKa B TpoIlecce TapMOHHYECKHX DJIEKTPOMAarHUTHBIX KoOJeOaHUH,
(oKycHOE pacCTOSHME€ U ONTHYecKas Ccuja JUH3bI; [PU ONUCAHHUH
MPaBWIBHO TPAKTOBaTh (DPU3MYECKUN CMBICI HMCIOIb3YEMbIX BEIHUYWH, UX
0003HAYCHHST W EIUHMIIBI, YKa3bIBaTh (OPMYIBI, CBA3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BETUUMHY C IPYTHMHU BEIIMYMHAMU

11.5

OnuchiBaTh HM3YYCHHBIC KBAHTOBBIC SIBJICHHMS W IPOILIECCHI, HCIOIb3YS
(u3HYecKre BEHMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTHHA BOJIHBI
M YacToTa CBETa, DHEPrusi M HMMITYJbC (POTOHA, TEPHO IOJIypacraja,
SHEPTUsl CBA3M ATOMHBIX sJIep; NMPU ONMUCAHWUU MPABUIBHO TPaKTOBATH
(u3MYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYEHUS U €IUHUIIBI,
yKa3bIBaTh (HOPMYIbI, CBSA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIMYHHY C
JOPYTUMHU BETMYUHAMU, BRIYUCIATH 3HaUCHUE (PU3NUECKOM BETUIUHBI

11.6

Ananu3upoBaTh GU3NYECKHE MPOLECCH U SABICHUS, UCIONB3Ys (prusnueckue
3aKOHBl M NPHHLOUIBL: 3aKoH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO U
NapajuIeIbHOTO COEIMHEHNS IPOBOJHUKOB, 3akoH [[xoyisa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKIIMU, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE
OiHmTeHa g ¢otodddexra, 3aKOH COXpPAaHEHHS] DSHEPruu, 3aKOH
COXPaHEHMs MMITyJIbCa, 3aKOH COXPAaHEHMsI JIEKTPUYECKOTo 3apsjia, 3aKOH
COXPAaHEHHs MacCOBOI0 4YHCIa, MOCTyNaTbl bopa, 3ak0oH pajnoakTUBHOTO
pacriaza; Hpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe  BBIpAXEHHE M YCJIOBHS  (IpaHHIbI,  00JacTn)
MIPUMEHUMOCTH

11.7

OnpenensTh HampaBieHHE BEKTOpAa HWHAYKIMH MAarHUTHOTO  TOJIA
MMPOBOJIHUKA C TOKOM, CHJIBI AMTiepa u cuiibl JIopeHia

11.8

Ctpouth U OMUCHIBATH H300pakeHUE, CO3/aBaeMOE TUIOCKHM 3E€pKalioM,
TOHKOM JTUH30U

11.9

BEIMONHATE  3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (DU3UYECKUX SIBICHHU |
MIPOIIECCOB C UCIOIB30BAHUEM TPSMBIX i KOCBEHHBIX U3MEPEHUH; TIPU 3TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TPEIIOKECHHOTO 000PYIOBaHUSs, IIPOBOAMTE OIIBIT
1 GOPMYITUPOBATH BHIBOBI

11.10

OcyiecTBiATh NpsIMble M KOCBEHHBIE M3MEpEeHMs] (PU3MUECKUX BEJNYHH;




IIpu 3TOM BBI6I/IpaTB OIITUMAJIBHBIA CIIOCO0 HN3MEPCHUA W HCIIO0JIb30BaTh
HU3BECTHBIC METOAbI OLICHKH HOI‘pCI.HHOCTGfI I/ISMCpeHI/Iﬁ

11.11

UccnenoBath 3aBUCMMOCTH (PU3MYECKHX BEIMYMH C MCIOJIb30BAHUEM
MPSIMBIX U3MEPEHHI; P STOM KOHCTPYMPOBATH YCTaHOBKY, (PUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE
TaOIIUI ¥ TPAPUKOB, JIeTaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS

11.12

Cobnronats npaBuia 6€30MacHOTO TPYy/Aa MPU MPOBEACHUN UCCIICTOBAHHIA B
paMKax  y4eOHOro  JKCIEPUMEHTa,  Yy4eOHO-UCCIEAOBATEIbCKOM U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
J1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemrate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘~IGCKI/IC 3aKOHBI 1 NPUHIMIILI; HA OCHOBC aHaJIM3a YCJIIOBUA
3aJa4u BbIOMpaTh (GU3NUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUYHUHBI
u (opmynbl, HeoOXoquMble A €€ pelleHus, NPOBOJUTH PACUYEThl U
OLIEHUBATh PEAILHOCTH MOJIyYEHHOI'O 3HaUeHUs (PU3HUECKON BEITMUMHbI

11.14

Pemarsn Ka4CCTBCHHBLIC 3aJa4u: BBICTPAUBATDb JIOTN4YCCKHU
HCTIPOTUBOPCUUBYHO LICIIOYKY paCCY)KI[CHI/Iﬁ C 0H0p0171 Ha HU3YYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTe  MpM  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMM  JUIsl  TIOUCKA,  CTPYKTYpPHUpPOBaHUS,
UHTEpIpeTalii M TPEACTaBICHUS y4eOHOM U Hay4yHO-TIONYJSpHOU
nH(popMalUY, TOIYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB; KPUTUYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

11.16

OOBSACHITh TPUHIMUIIBI JEHCTBUS MAaIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3auyarh yCJIOBUS UX O€30MacHOTO HCIOJIb30BAHUS B
MOBCEAHEBHOW KU3HU

11.17

ITpuBOAUTE MPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIl

11.18

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS N0 (DU3KKE B MOBCEIHEBHON KHU3HU
s obecriedeHus: Oe30MacHOCTH TpU  oOpalieHMH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, U COXPAaHEHHs 3/I0POBbSI U COOJIIOJICHHS
HOPM PKOJIOTMYECKOTO MOBEJCHHS B OKpPY’Kalollel cpefie

11.19

PaGorate B Tpynme C BBIOJIHEHWEM pPAa3JIMYHBIX COIHAIBHBIX POJIEH,
TUTAHUPOBATh pabOoTy TPYIIIBI, PAIMOHATIBFHO PACIPEACISATh 00sI3aHHOCTH U
TUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYalHAX, aJEKBaTHO
OLICHMBATh BKJIAJ KaKAOTO M3 YYaCTHUKOB TPYNNBl B pELICHHUE
paccMaTpuBaeMoil POOIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasaeia

Koa nposepsiemoro

IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O I[IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie MeTonbl
IIO3HAHMSI OKpYKaroLero Mupa. Pois skciepumenTta
U TEOpUM B IIpoLecce IO3HAHUSA IPUPOJBI.
OKcriepuMeHT B prsuke

1.2

MonenupoBanue ¢usnveckux  SABICHUH U
npoueccoB. Hayunele rumnores3sl.  ®usnueckue
3aKOHBI M TeopuM. ['paHHMIBI NPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Ponre u wmecro ¢usuku B (GOpMHPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI  MHUpa, B
IIPAKTHUYECKON JEATEIbHOCTH JIIOIEH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe — nBukeHHe.  OTHOCHTEIBHOCTH
MexaHu4yeckoro JABwxkeHus. Cuctema orTcyéra.
Tpaexropust

2.1.2

[Tepememenne, CckopocTb (CpeiHsAs CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKH, UX TPOCKIOHUU HA OCH CHUCTCMbI KOOPAHWHAT.
CrnoskeHue nepeMeIeHnii u CI0)KEHNE CKOPOCTEN

2.13

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJUHEITHOE
nBwkeHue. ['papuku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHMs, IyTH U IepeMEIIEHuUs
MaTepUaIbHONW TOUKU OT BpEMEHU

2.14

CBoOoHOE najieHne. Y CKOPEHUe CBOOOHOTO
naJicHus

KpuBonuneiinoe JIBUYKEHUE. PaBHOMepHOE
JBIJKEHHE MaTepUaIbHOM TOYKM IO OKPY>KHOCTH.
VYrioBas CKOpOCTh, JIMHEHHAsE CKOopocTh. Ilepuon u
yactoTa. LleHTpocTpeMuTeabHoe yCKOpeHHe

2.1.6

TexHUYeCKHEe YCTPOMCTBA: CIUAOMETP, IBHKEHUE
CHApsIJIOB, LIETIHbIE U PEMEHHbIE Mepeaaun

2.1.7

[IpakTuueckue paboTel. M3MepeHMe MTrHOBEHHOM
ckopoctu. McciaenoBaHue COOTHOIICHHSI MEXKAY




IIyTSIMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJICZI0BATENIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM [JBWKCHHM C HadalbHOU
CKOPOCTBIO, paBHOW Hymr0. M3ydeHue IBHKEHUS
HIapyvKa B BA3KOH JKUIKOCTU. M3ydeHue NBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTUHAMUKA

2.2.1

IIpunuun orHocutensHOCcTH ['amunes.  IlepBbiid
3ak0oH HproTtoHa. lHepuaibHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3uiuuu cuil

223

Bropoii 3akoH HeroToHa /U1 MaTepuanbHOM TOYKH
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHalIbHbIX TOYEK

224

3aKkoH BceMUpHOTO TiaroteHus. Cuia TIKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koadoumment
TpeHus. Cuna CONpOTUBIIEHUS NP ABWKEHUU Tella
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[TocTymarensHOE ¥ BpamaTtelnbHOE JABHIKCHUE
a0COIOTHO TBEPAOTO Tena

2.2.8

MOMEHT CuJbl OTHOCUTEIBHO OCU BpalllCHUS.
[I;meyo cumel. YcnoBus paBHOBECHS TBEPIOIO Teia B
HUCo

229

Texuuueckue YCTPOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHwe JBHKEHHS
Opycka MO HAaKJIOHHOW IMJIOCKOCTH MOJ JIEHCTBUEM
HECKOJBbKUX cuil. VccnenoBanne 3aBUCHMOCTH CHJI
YOPYTrOCTH, BO3HHKAIOMUX B JAehOopMHUPYEeMOit
MPY>KWUHE U PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. MccnegoBanue yclnoBUi paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1

I/IMHyJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJIBC CHJIbI U UI3BMCHCHUC
HUMITYJIbCa TCJ1a

232

3akoH coxpaneHus umnyinsca B MCO. PeaktuBHOE
JIBUKECHHE

233

Pabora cuiibt




234

MOIIHOCTE CHJIIBI

2.3.5

Kunernyeckass »Heprusi MaTepualbHOH TOYKH.
TeopeMao KUHETUYECKOMN YSHEPTUHN

2.3.6

[TorennmanbHas sHeprus. [loTeHIMaTbHAS SHEPTUs
yIpyro ne(OopMUPOBAHHON MPYKHHBI.
[ToreHnMaIbHAS SHEPTHS TeJIa BOJIU3U MTOBEPXHOCTH
Seman

2.3.7

[ToreHnuanbHble M HEMOTEHIUAIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHUUATBHBIX CHWJI C HW3MEHEHHUEM
MEXaHUYECKOM HHEPruM CHUCTEMbl Te€l. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUU

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudyeckue  yCTpPOMCTBA:  JIBHJKCHHME  PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

2.3.10

[TpakTueckue padotsl. M3yueHue cBsi3u ckopocTeit
TeJ IpU Heynpyrom ynape. MccnenoBaHue cBsizu
paboThl CHUJBI C M3MEHEHHEM MEXaHUYEeCKOU
SHEPIuu Teja

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE BUKEHHE.
Juddysus. Xapakrep ABUKEHHS U B3aUMOJEHCTBUSA
YacTHI] BEUIECTBA
Mogenu CTpOe€HMS Tra30B, JKUAKOCTEW U TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuectBo BEIECTBA.
[TocrossuHas ABoraapo

31 314 TermmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopene uaeanbHOro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HACATBHOTO
rasza
AOcomroTHass Temmeparypa Kak Mepa CpeaHei

3.1.6 KUHETUYECKON HSHEPruuM  TEIUIOBOTO  JIBH)KEHUS
yactull raza. [llkana temnepatyp KenbBuna

317 VYpaBuenue Kianeiipona — MenneneeBa. 3akoH
JlanbTOHA

318 I"az0BbI€ 3aKOHBI. M130ITPOLIECCHI B HICAIBHOM Ta3e ¢

MOCTOAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpMaA,




n30xopa, n3obapa

3.1.9

TexHuuyeckue ycTponucTBa: TepMOMETpP, OapoMeTp

3.1.10

[TpakTueckue padotsl. M3mMepeHue macchl BO3Iyxa
B KJlacCHOW KoMmHaTe. MccrnenoBaHue 3aBUCUMOCTH
MEXIy MapaMeTpaMU COCTOSHUSL Pa3pexeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMMKNU

3.2.1

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPTUsI TEPMOJUHAMHUYECKOU CHCTEMBI M CITIOCOOBI
e€ N3MeHEeHNA

322

KonnuectBo Ttemnotrel u  pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO ra3a

3.23

Bunasr TEeIJIoNepeIaun: TETIONPOBOIHOCTb,
KOHBEKILIMSA, W3IydyeHue. Termno€MKOCTh  TeJa.
VYnaenpHas  TenmnoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

324

IlepBbii  3akO0H TepMoAMHAMUKHU. I[IpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K M3OIPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThI rasa

3.25

TeruoBsle  mammHbl.  [IpuHmuner  gencTBus
TerIoBbIX MammH. [IpeoOpazoBanusi sHepruu B
TeroBbIX MamuHax. Koadduuuent monesHoro
nevictBus (manmee — KIIT/1) TeroBoii mammabL. [pkn
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoamHamuku. HeoOpaTtumocThb
IIPOLIECCOB B Mpupoxe. TernioBble JBHUTATENH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

3.2.7

TexHu4eckne yCcTpOWCTBA: IBUTATENIb BHYTPEHHETO
Cropasusi, ObITOBOI XOJOUIbHUK, KOHTUIIHOHED

3.2.8

[IpakTnueckue paboTel. W3mepenue ynenbHOU
TEIJIOEMKOCTH

33

AT'PETATHBIE COCTOSHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u KoHIeHcanws. lcmapeHue u
KHATIEHWE. YJenpHas TemoTa NapooOpa3oBaHUs.
3aBUCHUMOCTh TeMIIepaTyphbl KUTICHHUSI OT TaBICHUS

332

AOGCoIIOTHAsI 1 OTHOCHUTEINIbHAS BJIQXKHOCTh BO3AyXa.
Haceliennslii nap

333

Teépnoe Tteno. Kpucramnmueckue u amopQHbIe
Tena. AHM30TPONUS CBOMCTB KpUCTA/LIOB. JKuukue
Kkpuctayasl. CoBpeMEHHbIE MaTepHAIIb

334

[InmaBnenue m Kpuctaum3auus. Y AeibHas TEIIIOTa




miaBiaeHus. Cyomumanms

3.3.5 VYpaBHeHHE TEIJIOBOTO OaaHca
TexHuueckue YCTpOICTBA: TUTPOMETP u
136 MICUXPOMETP, KAIOPUMETpP, TEXHOJIOTHH MOJyUYEHUs
o COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIIE
HAHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. M3MmepeHue BIaXHOCTU
o BO3JyXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 Onektpusanus Tejl. OIEeKTpUYecKuil 3apsna. JlBa
o BUJIA DJIEKTPUUYECKHX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUAIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsaa
4.14 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOE Touie. Hanpsoxénnoctsb
4.1.5 anekTpuueckoro noss. llpuHnun cyneprno3unuu.
JIuHuy HanpsSKEHHOCTH SJEKTPUUYECKOTO OIS
416 PaGora cui 3IEKTPOCTATUYECKOTO MOJIA.
o [ToreHman. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOMHUKKM ¥  JUAJIEKTPUKH B  TOCTOSTHHOM
4.1.7 AIEKTPUYECKOM noJe. JwuanekTpudeckast
MIPOHUIIAEMOCTD
OnektpoéMkocTh. KonaeHcarop. DieKTpo€MKOCTb
4.1.8 IUIOCKOTO KOHJIEHCATOopa. ODHEpPrusi 3apsKEHHOIro
KOHJIEHCAaTOpa
Texauveckue YCTpOMCTBA: AIEKTPOCKOTI,
419 AIEKTPOMETP, ANEKTPOCTATUUYECKAs 3aIuTa,
o 3a3eMIIEHHE  DIIEKTPONPUOOPOB,  KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 [IpakTuueckue paboTHL. N3mepenne
o 3IIEKTPOEMKOCTH KOHJICHCATOPA
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 anekTpuueckoro Toka. Mcrounuku toka. Cuma Toka.
4.2 [TocTossHHBIN TOK
4272 Hanpspokenue. 3akon Oma jy1s ydacTka Lenu
493 DJIEKTPUUYECKOE CONPOTHUBJICHHUE. VYnenvHoE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, MapalieIbHOE, CMENIAHHOE




COCIMHECHUEC ITIPOBOAHHUKOB

4.2.5

Paborta anextpuyeckoro Toka. 3akoH Jlxkoyms —
Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTponBrkymmas cuia (manmee — OJC) wm
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHHMKA TOKA.
3aKkoH Oma  ms MIOJTHOM (3aMKHYTOM)
anleKTpruecKoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

DNeKTpoHHas MPOBOAUMOCTb TBEPABIX METAJJIOB.
3aBUCHMOCTh  CONPOTHUBIICHHS]  METALUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9

OnekTpuueckuii TOK B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBonuukn. CoOcTBeHHass © IPUMECHAs
IIPOBOAMMOCTh MOJYIPOBOAHUKOB. CBoMcTBa p-n
nepexoza. [lomynpoBoaHukoBbie TprOOPHI

4.2.11

DNeKTpUUECKUM TOK B DJIIEKTPOJINTAX.
DIIEKTPOTUTHYECKAs JUCCOLHAIIS. DJIECKTPOIIN3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENBHBIA  pa3psad. PasznuuHble THIBI
CaMOCTOATENBHOTO paspsana. Monuus. [1lnazma

4.2.13

TexHHUeCKue yCTpOICTBA: aMIIEpPMETP, BOJBTMETD,
peocTaT, HICTOYHUKHM TOKA, DJIEKTPOHArpeBaTeIbHbIE
OpubOpBl,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIH JHOZ,
TEPMUCTOPbI u ¢dboTope3ucTopsl,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJIbBaHUKA

4.2.14

[IpakTueckue paboThl. M3yueHue cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncrouHMKa TOKa W €r0
BHYTPEHHETO COIPOTHUBIICHUS. HaGnronenue
JJIEKTPOJIN3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro

IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA




ITocTosiHHEIE MAaTrHUTEI. BzaumoneiictBue

4.3.1 [IOCTOSIHHBIX MarHUTOB
MaruutHoe nosje. BekTop MarHUTHOW MHIYKIIHH.
437 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOM
e MHAyKIMU. KapTuHa TUHUNA MarHUTHOM MHAYKIUH
I1OJIS IIOCTOSIHHBIX MAarHUTOB
MarnuTtHO€e 10JI€ IPOBOJHUKA ¢ TOKOM. KapTtuna
JUHUW TOJS JUIMHHOTO TPSIMOTO IMPOBOJHHUKA U
433 3aMKHYTOT'0 KOJIbLIEBOI'O IPOBOJHUKA, KATYIIKH C
TokoM. Omnweir  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HAalIpaBJICHUE
Cuna Jlopenna, €€ MOIyJlb U HalpaBJCHUE.
435 JBr>keHre 3apsyKeHHOM 4acTUIlbl B OJIHOPOJAHOM
MarHuTHoM noJjie. Pabora cuier JIopenia
4.3.6 SIBneHne 3MeKTPOMarHuTHOM MHIYKIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
438 OJAC wuHaykuuu. 3aKkoH  3JIEKTPOMArHUTHOMN
e uHaykuuu Papanes
Buxpeoe anexrpuueckoe noiue. 3C nHayKuuu B
439 MPOBOJAHUKE, JBWXKYILIEMCS IIOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. SIBneHue camounaykuuu. IJC
o CaMOUHIYKIIU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHu4yecKknue yCTpONCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 JJIEKTPOMATHUTBHI, DJIEKTPOABUIATEIb, YCKOPUTEIN
AJIEeMEHTApHbIX YaCTHUIl, UHAYKIIMOHHAs NI€Yb
[TpakTudeckne paboThl. V3yueHne MarHUTHOTO
MOJIsl KaTyliku ¢ TokoM. MccaenoBanue aecTBust
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanme  sBI€HHS  AJICKTPOMArHUTHOW
WHIYKITUN

5 KOJIEBAHUA U BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHHUA.
5.1 5.1.1 IMapmonnueckne konebanusa. Ilepwonm, dvactora,
amMIuITya U dasza KoedaHui
5.1.2 [IpyXuHHBIA MassiTHUK. MaTeMaTH4eCKUil MaSTHUK




5.1.3

YpaBHenue rapMOHUYECKUX KOJICOaHMIA.
Kunematnyeckoen  JMHAMHUYECKOE  OIKCAHUE
K0J1e0aTeIbHOTO ABMKECHUS

5.14

IIpeBpamienye 5SHEPrUM INPU  TAPMOHMYECKUX
kosnebaHusax. CBsA3p  aMIUIMTYIbl  KoJieOaHUI
MCXO/IHOM BEIIMYMHBI C aMIUIUTyIaMH KoJieOaHuit
€€ CKOPOCTU U YCKOPECHMS

KonebarenbHblii KOHTYP. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIEOAHHS B HUACATHHOM
KO0e0aTeJIbHOM ~ KOHType. AHAIOrus  MexXay
MEXaHUYECKUMHU u AIIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHHUA  OSHEPruu B  HACAIIBHOM
KoJIe0aTeIbHOM KOHTYpPC

5.1.7

Boinyx1eHHbIE MeXaHUYECKUE KOJICOaHUS.
Pe3onanc. PezonHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

5.1.8

[TepemenHbIi TOK. CunycouganbHbIN
MEPEMEHHBII TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U
JICCTBYIOIIIEE 3HaYECHHE CHJIBI TOKA |
HaprDKCHI/Iﬂ

5.1.10

Tpanchopmarop. IlpousBoacTBo, mnepemada u
norpedieHue AIIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKUE  PUCKU  TpPU  I[POU3BOJICTBE
ANEKTPUIECKOMN DHEPIUH. Kynerypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTHH B IOBCEIHEBHOMN
YKU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceifcmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesad

5.1.12

IIpakTrueckue paboTHI. Hccnenosanne
3aBUCHUMOCTH TI€pHOAA MalbIX KojleOaHMH Ipy3a
Ha HUTU OT JUIMHBI HHUTH M MAacChl TIpys3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENH W3
MIOCJIEZIOBATENBHO COCIMHEHHBIX KOHAEHCATOPA,
KaTyLIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS

501 pacrnpocTpaHEHHS. [Tepuon. Cxopocthb

o pacnpocTpaHeHHs U JyinHa BoJHbBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

52.2 WnTepdepenius u aQpakus




MEXaHNYCCKHUX BOJIH

523

3Byk. CxopocTh 3ByKa. I'pomkocTh 3Byka. Bricota
ToHa. TemOp 3ByKa

524

DJEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBHS M3TyYCHHS
AIIEKTPOMArHUTHBIX BOJH. B3aumuasi opueHTanus
BekTOpoB E, B 1 v B 3JIeKTpOMarHuTHOM BOJIHE B
BaKyyMe

525

CBoJicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPA’KEHUE,
IIPEIOMIICHUE, MOJISIpA3ALUs, Tudpaknus,
untepdepenusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxkana snexTpoMarHUTHBIX BOJIH. lIpumeneHune
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pamuocBs3u u TEJIEBUACHU.
Panuonokamusi. DIEKTpOMAarHUTHOE 3arpsi3HEHUE
OKPYXAaroIIel cpeibl

5.2.8

TexHuueckue yCTpoOiicTBa: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi [IMAarHOCTHUKA B
TEXHUKE W MEIUIMHE, pajap, pPaJuoNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meun

53

OIITUKA

5.3.1

[TpsMonMHEHOE  paclpoCTpaHeHHE CBETa B
oxHOpoHOH cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTpPa)XEHUsl CBETa.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

533

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

534

ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceeta. ClioXHBIN cocTaB O€JI0ro CBeTa.

[BeT

5.3.6

Cobwuparoriue ¥ pacceuBarONINe JHH3BI. TOHKas
nrH3a. QOKYCHOE PacCTOSIHUE M ONTHYECKas CHIIa
ToHKOM mmH3BL. [locTpoenue wu3o0paxkeHuit B
cOOMparoIIMX U paccerBaroNInX IuH3ax. Popmyna
TOHKOH JIMH3EL. YBEIMYEHHUE, TaBaEMOE JTUH30M

5.3.7

IIpenemnst [IPUMEHUMOCTH F€OMETPUYECKOU
ONTUKH

5.3.8

Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKY.
Ycnosus HaOII0AeHUS MaKCHUMYyMOB u
MHUHHUMYMOB B HMHTEp()EPEHLIMOHHON KapTHHE OT




JABYX CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpaxmus csera. JudpakunoHHas peméTka.
YcnoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IIPH

539 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust cBera
TexHuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKIIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJECKOIN, BOJIOKOHHAs OITHKA,
Tu(dpaKIUOHHAS PEIIETKA, TIOJSPOU]T
[IpakTnueckue pabotrel. M3mepeHue mnokaszarens
53.12 MIPEJIOMIICHUSI. Uccnenoanue CBOICTB

n3o0paxeHuil B muH3ax. Habmonenue nucnepcuu
cBeTa

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTH KJIACCMYECKOU
MexaHuku. [locTynaTsl TEOpUM OTHOCUTEIIBHOCTHU:
WHBAPUAHTHOCTb MOIYJII CKOPOCTH CB€Ta B
BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DWHILITEITHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTHU.
3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3

BHCPFI/ISI " UMITYJIBC CBO60)1HOI>1 YaCTHUIIbI

6.4

Cesi3p  Maccel € DJHEprued U UMIYJIbCOM
CBOOOJTHOM YacTUIIbl. DHEpPrust MOKOos CBOOOAHOM
YaCTHIIbI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@ortonbl. ®opmyna Ilmanka cBA3M dHepruu
¢doTroHa ¢ ero 4actotoil. DHeprus U HMITYJIbC
dboTona

7.1.2

OtkpsiTre U uccnenaoBanue Gotorpdexra. OnbIThI
A.T'. CroneroBa. 3akoHs! poTodddexTa

VpaBHenue OiiHmTeiiHa ana  ¢dotorddekra.
«Kpacnas rpanuna» potospdexra

7.1.4

Hasnenue cera. Onbitel [1.H. JIeGeneBa

7.1.5

XuMuyeckoe IeiiCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA: ($hoTOdTIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEIOBaHUIO CTpoeHusl aTroma. [InanerapHas




MOACIb aToMa

7.2.2

[Tocrynatel bopa. M3nyueHue U TOIIIOLICHHE
(GbOTOHOB MpHU HEepexojie aToMa C OJHOTO YPOBHS
sHeprun Ha Japyrod. Buaesl cnexktpoB. CrekTp
YpOBHEH HEPruu aTomMa BOAOPOIa

7.2.3

BosHoBbie cBoiicTBa yactul. Bosnbl ne bpoits.
KopmyckynspHo-BonHOBOH ayanusMm. udpakius
3JIEKTPOHOB Ha KpUCTaJLIax

7.2.4

CrioHTaHHOE u BBIHYXKICHHOC H3JTYyUCHHUC.
YeTpoicTBO U TpUHIHI PabOTHI J1a3epa

7.2.5

TexHu4eckne yCTpoMCTBa: CHEKTPAIbHBIM aHAIU3
(criekTpoCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIoACHUS u perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

7.3.2

OTKpbITHE PalHOaKTUBHOCTH. OnbIThI
Pesepdopna 1o OTIpeIeNIEHUIO cocraBa
paauoakTuBHOTO wu3nyudeHus. CBoiicTBa anbda-,
Oera-, ramMmma-u3JIy4eHHUsl. Biustaue
PaAOAKTUBHOCTHU HA )KUBbIE OPTaHU3MBbI

7.3.3

OtkpbiTHEe mnpoTOHAa M HeWTpoHa. HykionHas
mognens sapa I'eiizenOepra — lBanenko. 3apsn
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

Anbda-pacniaf. DJEKTPOHHBIM M TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
pPaInoaKTUBHOTO pacrajia

7.3.5

OHeprus CBSA3M HYKJIOHOB B siApe. SII€pHBIE CUIIBL.
Jedext maccsl sapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 AP

7.3.7

Anepubiii  peaktop. TepMosiAepHBI  CHHTE3.
[TpoGyieMbl U MEPCTIEKTUBBI SIEPHON SHEPTrEeTUKU.
DKOJIOTUYECKUE aCIEKTHI AEPHON SHEPTETUKHU

7.3.8

OneMeHTapHble 4YacTUlbl. OTKpPBITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOACHCTBUS

7.3.9

TexHuueckne YCTpOMCTBA: JO3UMETpP, KaMmepa
Bunbcona, siaepHblit peakTop, atoMHas 6om0a

7.3.10

[Tpaktuyeckue paboTel. lcciaenmoBaHue TPEKOB

qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3aH0r0 Heba. Co3Be3qusi, sIpKHe 3BE3BI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

ConueuHast cucrema. llnaHeTbl 3eMHON T'pYIIIbI.
[1naHeThI-TUTaHTbl U MX CIYTHUKH, KapJIUKOBBIC
maneTsl. Masblie Tena CoJTHEUHOU CUCTEMBI

8.3

Connne, ¢orochepa u armocdepa. ComHeyHas
aKTUBHOCTH

8.4

Uctounuk sueprun CosHia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XAapPAaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. JlnarpamMmma «CreKTpaabHbIM KJIacc —
CBETUMOCTBY. 3BE3 b1 rJ1aBHOU
[OCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

Buyrtpennee crpoenue 3BE3a. COBpeMEHHbIE
MPEACTABICHUS O TMPOMCXOXKJACHUM M SBOJIOLUH
ComHna 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

Mneunslii Iyt — Hama I'anaktuka. CnupanbHas
cTpykrypa ["amakTuku, pacnpenenenue 3831, ra3a
u ey, [lonoxenne u nBuwxkenue ConHua B
INanaktuke. [lnockas u cepuyeckas moaCUCTEMbI
lNaakTukn

8.8

Tunbl ranakTuk. PaguoraliakTMKM ©  KBa3aphl.
UeEpHbie ObIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmupenune Bcenennoit. 3akon
Xabb6mna. Pa3beranue ramaktuk. Bozpact u paguyc
Bcenennoit, teopuss bonbmoro B3psiBa. Moaenb
«ropsiuer BeenenHoi». PennkroBoe nsnyuenue

8.10

MacurabHast CTPYKTYypa Bcenennoi.
Merarajaktuka. Hepeménnsie poOIeMbl
aCTPOHOMUU




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

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
oOpa3oBaHus

CdopmupoBaHHOCT, YMEHHI pacro3HaBaTh (U3HUECKUE SBICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenve ocHOBomomaralOmuMu — (PU3UYECKUMH  MOHATUSIMH U

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

CpopMHUpPOBAaHHOCT, YMEHUW MPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku " TEPMOJIMHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (M3HMKH AJisl aHAIW3a U OOBSICHEHUS
SIBJICHUA MHUKPOMHpa, MakKpoOMHpa U MeraMupa, pa3iuyaTh YCJIOBUS
(rpanutbl, 00JaCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapaktep (yHAaMEHTAIbHBIX 3aKOHOB W OTPAHHMYEHHOCTH
WCTONIb30BaHUs YaCTHBIX 3aKOHOB; aHAIM3HPOBATh (DU3HUECKHE
MpOILIECChl,  HUCIOJb3ysl ~ OCHOBHBIE  IOJIOKEHUS, 3aKOHBl U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7adyd C SBHO
3a/ITaHHOW W HESBHO 3aJ]aHHON (PU3MUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalvM3a YCIIOBUS BBIOMpaTh (U3MYECKHEe MOJETH, OTBEYAOIINE
TpeOOBaHUAM 3374, TIPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOoCTynaTel  (U3WYECKUX  TEOPUH  TPU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, MPOBOJIUTH PACUYETHI HA
OCHOBaHUU MMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBaTh peE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIE 3a7aud, TpeOyrolIMe MPUMEHEHUS 3HAHUM U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HAHUW W3 JPYrHX TMPEAMETOB €CTeCTBEHHOHAy4YHOTO LIHMKIIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY pPACCy)XJACHUW C OMOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bI/IBI/I‘-IGCKI/IC SIBJICHHUA




Brnanenue OCHOBHBIMH METOJIaMU HAY4HOT'O MO3HAHUA,
HCIIOJIb3YCMBIMHU B (1)I/ISI/IKCZ MNpoOBOAUTL HPSAMBIC KW KOCBCHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJIbHBIA CIIOCOO
U3MEPEHHS U HCIOJIb3Yysl M3BECTHBIC METOJbl OIEHKH IMOTPEIIHOCTEH
U3MEpPEHHUH, MPOBOAMTH HCCIEIOBAHUE 3aBUCHUMOCTEH (U3UUECKHX
BCJIMYHUH C  HUCIOJB30BAHUCM  IIPAMBIX I/I3MepeHI/H>'I, OOBSACHATE
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3Yyd (1)I/I3I/I‘-IGCKI/IC TCOpHHU, 3aKOHBI U
MOHATHSA, ¥ JIeNIaTh BBIBOABI, cOOMIONATh MpaBmiia 0€301acHOTo Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTO 3KCIIEpUMEHTa U
y4e0HO-HCCIIeI0BATENbCKOM  IEATEIBHOCTH  C  HCIOJIb30BAaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

o0opynoBaHus

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  aHAJIM3UpPOBaTh M OIICHUBATH
MOCIICACTBHS OBITOBOM M MPOM3BOJICTBEHHON JIEATEIIHHOCTH YEJIOBEKa,
CBS3aHHON C (PU3MYECKUMHM TPOLIECCAMH, C TO3UIUN SKOJOTHUYECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o paloHaIbHOM
NPUPOAONOJIb30BAHUHM, a  TakKKe€  Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKEHUN HAyKHM W TEXHOJIOTUW U1 JaJbHEWIEr0 pPa3BUTHS

YCIOBCUCCKOI'O O6H_ICCTB8.

OBnazneHue pa3nMuHbIMH crioco0amMu  paboTel ¢  uHGpOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBECPHOCTHU HOJ'IY“IB.CMOIZ HH(bOpMaIlHPI

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUUM U 3aKOHBl [UJIs aHalu3a |
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOMCXOAAIINX Ha 3BE3NaX, B
3BE3MHBIX CHUCTEMax, B MEXTAJIaKTHYECKON cpefe; JIBIKCHHS

HEOECHBIX TeJI, DBOJIIONMH 3BE311 M Beenennoi




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kon Kon
pasnena/re 3JIeMe IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
MbI HTa
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanunueckoe aBrokeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO
o nemxkenna. Cucrema orcuéra
MarepuanbHas TOUKA.
7 TpaeKTOopHA
E& pammyc-BeKTop:
Flt)=(xle) At ) =(2)).
TpaeKTOopII,
nepeMelleHle: ’O/ ;
112 ﬂn}_'__'f —_'.f — = X
=r(t)-r(t)=rn-n=
= (Ax,Av,A),
IyTb.
CroxeHHe TepeMelne il
A=A, + A,
CkopocTh MaTepuaibHON TOUKHU:
_ AF .,
u=— =j“r :[U‘I.UT.U_].
At o -7
Ax , , .
v, =—| =X/, aHaNOII4HO v, =V,, V.= Z,.
At o ’
1.1.3

CroxeHHe CKOpOCTell: 0, =0, + 0, -

Belunciienue nepeMeleHus U IyTH MaTepUAIbHON TOYKH IIPH
MPSIMOJIMHEHHOM JABM>KEHUHU BIIOJIb OCU X T10 TpapuKy

3aBHCHMOCTH Vx(t)

1.1.4




. _ AD .,
YCKDPEHIIE MaTepHaIBEHOII TOYKIL a = ﬂ_L [ﬂ
I lar—o

{.l'_:

Au . :
., =—2= =(v,),". aBanormHo a, =(v, )", a.=(v.)’
A |y ' o

PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHE:

x(t) = xg + Vput

1.1.5
U (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE:!
at
x(t)=x,+u,t +—
v (t)=vu, +at
1.1.6 a,. = const
2 2 _n c -
Uy Y, = <4, ['\"2 '\"1]
U, +U
=A7Y
HPII JBIDKCHINI B OTHOM HAIIPABJIICHII IIVIE S = -
CBoboaHoe najieHre. Y ckopeHue cBOOOIHOTO MaIeHusl.
L ﬁo
1.1.7 l
Mo o
(0] Xo T'.r

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:




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

4

viH) =y, +U,\r+g‘T—1 + Uy sina - I—ETT

v, (t)=u,, + g1 =y,sina— gt

i
1
{u ()=v, =y, cosa
{

KpuBonunelinoe nrnxenue. [IBuxeHre MaTEpUaIbHON TOUKH
10 OKPYKHOCTH.
VYrioBas v TUHENHAs] CKOPOCTh TOUKHU:

v = wR

HpI/I PaBHOMCEPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

1.1.8
21 5
w=—=2mv
T
. LleHTpOoCTpeMUTENBHOE YCKOPEHHUE TOUKHU:
v? 5
aye = ? = w“R
. [lonHOE yCKOpEeHHE MaTEPUAIBHON TOUYKHU
119 Tépnoe Teno. [locTtynarenbHOE U BpallaTeIbHOE IBUKEHUE
TBEPIOTO TeNIA
1.2 JMHAMUKA
191 WNuepuuaneubie cuctemsl orcyéra. Ilepseiii 3akoH HbroToHa.
[TpuHnun oTHOCHTENBHOCTH [ anunes
Macca Tena. [ImoTHOCTB BemecTsa:
m
1.2.2 =3
T
Cuna. [IpuHIun cyneprno3uuuu CUi:
1.2.3 ’

FpaBHo,aeﬁCTB = Fl + F2+




1.2.4

Bropoii 3akon HeroTona: 1y MatepuanbHoit Touku B ICO

-
>

F1 = ma,q

Ap = FAt
npu

F = const

1.2.5

-—

—

‘Flfé F}_‘l

Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

>

Fiy = —Fp

1.2.6

3aKkoH BCEMHPHOI'0 TATOTCHUA: CHJIBI MPHUTSKCHUA MCKIAY

TOYEUYHBIMU MacCaMU PaBHBI
mym,

F=6—5

Cuma TsDKeCTH. HeHTp TSDKECTH Tejla. 3aBUCHUMOCTH CHJIBI
TSKECTH OT BBICOTHI h HaJd MNOBCPXHOCTHIO INIAHCTHI panyCoOM

RO:
GMm

"9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Erp = uN

Cuna TpeHus MoKosi:

E, < uN




Koadduuuent tpenuns

[aBienue:
N
1.2.9 =—=
P=7%
1.3 CTATHUKA
o
F
MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLICHUS:
1.3.1
IM| = Fl, rae | — mutedo cuisr
F
OTHOCHUTEJIBHO  OCH,  mpoxojsmiedi  yepe3  Touky O
NEePIEHANKYIISIPHO PUCYHKY
enTp macc Tena. L{leHTp Macc cucTeMbl MaTepHaIbHbBIX TOYEK:
myr, + myry+...
Tu.M. =
m; + my+...
1.3.2
B onHOpOAHOM TOJIE TSIKECTH
(g = const)
LEHTP Macc Tella COBIMAJAET C €ro [EHTPOM TSKECTH
VYcnous paBHoBecus TBEpaoro tena B MCO:
[M,+M,;+...=0
1.3.3

\[F]+F1+...=D

3akoH [Tackana

JaBnenue B xuakocTu, nokosimeics 8 UCO:

p =Dpo + pgh

3akoH Apxumena:

-
>

FApx = _PBbITeCH




€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

F, Apx = pg VBbITeCH

VYcioBue iaBaHus TEN

1.4

3AKOHbBI COXPAHEHN B MEXAHUKE

NMirynsc MmaTepralbHON TOYKU:

p =mv

NMitynsc cuctemsl Tei:

p=py +p2t..

3aKOH U3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UICO

- -

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELLIHAt+' .

B UCO , ecnu
, €CIIU

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeaktuBHOE NBMXKEHUE

F
ﬁ;ﬁx‘

PaboTa cuibl Ha MajloM MepeMEIeHUH:

A=|F|-|ﬁfl-c05 a=F -Ax




1.4.5

a F

v
MOIIHOCTE CUJIBI:

€CJIM 32 BpeMs
At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

1.4.6

Kunernueckas sHEprus MaTepuaibHOM TOUKH:

mv p
EKI/IH = =5

2 2m

3aKOH U3MEHEHUSI KHHETHYECKON OQHCPIur CUCTCMbI

MaTtepuanbHbix Todek: B ICO AEkun = A1 + A2 + ...

1.4.7

[ToreHmanbHas 3Heprus:
JUIS IOTEHIIMAIBHBIX CUII

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

IloTenunanbHas OHEPIusa MaTepI/IaJ'IBHOI\/’I TOYKHU B OAHOPOJHOM
ITIOJIC TAXKCCTH.

EHOTeHu = mgh

[TorennuanbHast SHEPrus yrnpyro aeopMUpPOBAHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHUU:
Eiex = Exen + Enorern.
B IICO AE,ex = Ascex menorenu. cans
B IICO AE,ex = 0, eCIH Azcex menoresn cux = U




1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

["apmoHunueckue KoJsieOaHus MaTepHalbHON TOYKH.
Ammuintyna u ¢asza xonebanuii. Kunemarnyeckoe onucanue:

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

v () =x/.

a(d=(v,), =—e'x)=a +ax=0.
IJIe X - CMEIIEHHE U3 PaBHOBECHUS.
JluHaMuyeckoe onucaHue:

ma, = —kx,

rac

k = mw?

. 9TO 3HAYHT, YTO
F, = —kx.

3HepreTI/1qec1<0e OIIMCaHHC (BaKOH COXPAaHCHUA MEXaHUYEeCKOH

SHEPIrHH):

-

JJM‘+£_M{m_Fc4 B

2 2 2 2

CBs3b AMIIIMTYIbL KoJieOaHUI CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTyJIaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHUS:

Upee =04, =04

1.5.2

[lepuoxa u yactoTa KoieOaHUIA:
2n 1
T = —_— = —
W v
[lepnon Manbix CBOOOJHBIX KOJEOAHWN MaTeMaTHYECKOTO

MasTHHKA.

T=2TEJI
g

[Tepuon cBOOOIHBIX KOJIEOAHUN PY>KUHHOTO MasTHUKA!

m
T =271 |—

k




1.5.3 Beinyxaennslie konebanus. Pezonanc. Pesonanchas kpubas
[Tonepeunsie u MPOJI0bHBIC BOJIHBI. Cxopoctb
pactpocTpaHeHHUs U JTMHA BOJIHBIL:

A=vT = Y

1.54 v
WNutepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTbH 3ByKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©U3UKA
Mopenn CTpOeHHs ra3oB, )KUAKOCTEM M TBEpABIX Teu. Ilycts
TepMOJMHAMHUYECKass cucteMa (Teno) coctouT w3 N
OJIMHAKOBBIX MOJIEKYJI. Tor/a KOJIM4ecTBO BeIlecTBa
N m
TN w
2.1.1
riae
Ny
—9uciio ABOrajipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BEIIeCTBa

2.1.2 TeroBoe IBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA

2.1.3 BzauMopeiicTBHe YacTHUI] BelleCcTBa

2.14 Huddysus. bpoyHoBckoe qBUKEHHE

2.1.5 Mogaens uneanpHoro raza B MKT
CBsi3b MEX/y JaBICHUEM U CPEHEN KMHETHYECKON >Heprueit
MOCTYIATEILHOTO TEIJIOBOTO JBUKEHUS MOJICKYJ UJ1€aTbHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2. —

216 P=gmdw =g T =3 e

rae m0 — Macca OJTHOM MOJIEKYJIbI,




- KOHLCHTpalHuA MOJICKYJI

2.1.7 AoOcomotHas Temriepatypa: T =t +273K
CBs13b TeMIlepaTyphl ra3a co CpeiHEH KUHETUUECKON IHEPrUen
IMMOCTYIATCIIbHOI'O TCIJIOBOT'O ABHMXKECHUSA €I'0 MOJICKYII:
{ 2
— (mp 3
2.1.8 o= | | =2kT
L2 2
2.19 VYpasuenue p = nkT
MO,ZLCJ'IB HACAJIbHOI'O ra3a B TCpMOAMHAMHKC!
| Vpasrenre Merreeesa — Kianeipora
| BEpaKeHHe V1A BHYTPSHHEH JHEPIHH
VpaBHeHHe MeHueneeBa — KianeiipoHa (mpHMeHI)
3aIIICI):
m RT
pV="RT =vRT =NikT, p=P"2
2.1.10 H H
BripaeHle 111 BHYTpeHHell 3Hepriil 0HOATOMHOIO
raza (IpIMeHIIMEIe (DOPMEI 3aIIICH);
-3 3 3m 3
U=—-VRT =—-NKkT ==—RT =ve T=—pV
2 2 21 2
3aKoH I[aJ'IBTOHa I JaBJICHUA CMCCHU Pa3pCKCHHBIX T'a30B:
2.1.11 p=p; +p+..
N3omnporiecchl B pa3pekeHHOM Ta3e C MOCTOSHHBIM YHCIOM
5112 MoJieKyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):

nzorepma (T = const): pV = const ,

uzoxopa (V = const):




1%
== t
T cons

n3obapa (p = const):

= const

N <

I'paduaeckoe mpeacrapiaeHue uzonpoieccos Ha pV-, pT-u VT-
JarpaMMax.

OObenMHEHHEBII ra30BbIA 3aK0H:
%4

1%
— = const
T cons

JJIA IOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

Hacewiiennbele W HEHACHIIICHHBIE Imapkbl. KauecTBennas

3aBUCUMOCTD IIJIOTHOCTU W JABJICHHA HACBIIICHHOI'O ITapa OT

21 TEMIEPATypbl, UX HE3aBUCHUMOCTH OT O00BEMA HACBHIIIEHHOTO
napa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa(T) pHaCbILLlHapa(T)
5115 N3MeHeHue arperaTHbIX COCTOSHUM BEIIECTBA: MCIAPEHHUE U
o KOH/JIEHCAlUsl, KUTICHUE JKUJIKOCTH
5116 N3MeHeHue arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHHUE U
o KpUCTAJUTU3aLUs
2.1.17 [IpeoOpazoBanme sHEeprUu B (Ha30BBIX EPEXOIaX
2.2 TEPMO/INHAMUKA
221 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpennsist sHeprus
Tennonepenavya kak crnoco0 WU3MEHEHHUS BHYTPEHHEHW DHEPTUU
223 0e3 comepmieHUs padoThl. KOHBEKIHS, TETIOMPOBOIHOCTD,

U3ITy4yeHue




KonnyecTBO TEIUIOTEI.
V nenpHas TEIUIOEMKOCTD BEIIECTBA C:

Q = cmAT
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VY nenpHas Terora napoodpazoanus L: Q = Lm.
2.2.5 VY aenwpHas TeroTa miasieHus A Q = Am.

VY aenpHas TEMJIOTa cropaHus Tormaa q: Q = gm

DnemeHTapHasi paboTa B TEPMOJMHAMUKE:

A =pAV
2.2.6

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme

IIepBbIil 3aKOH TEPMOJIMHAMUKH:

Q12 =AUjp + Agp = (U — Uy) + Aq;

2.2.7
Annabara:

Q12 =0= Ay, = (U, — Uz) =AUy,

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumsle nporeccs

[TpuniMne! aeiicTBrs TennoBbix MamuH. KIT/I:
0

229 =5 O O

= Harp

MakcumanbHoe 3Hauenue KII. [{ukn Kapno:

le_rﬂ

T

2.2.10 Max | = Nygge =
Earp 'TJW‘P

YpaBHEeHHE TEIIOBOTO OanaHca:

OJIEKTPOAMMTHAMUKA




3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpu3auus Tea U €€ MpOsABICHUSA. DJIEKTPUUECKUM 3aps.

JBa Buaa 3apsga. DJEMEHTApHBIM SJICKTPUYECKUN 3apsl.

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

3.1.2

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C I[PIBJIGKTpPI‘ICCKOfI

IMPOHUIAEMOCTBIO

5

F:quﬁl'kﬁ _ 1 _|‘3"1|'1
&1 4mes, 1

3.13

BJ'ICKTpI/I‘ICCKOG none. Ero ﬂeﬁCTBHe Ha

3apsi bl

QJICKTPHUUICCKUC

3.14

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

N F

qnpoGHin/i

[Tone ToueuHnoro 3apsna:

OIHOPOJHOC ITOJIC:

-

E = const.

KaprrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEN

3.1.5

IToTeHUIMAIBHOCTH QJICKTPOCTATUYCCKOT'O TTOJIA.

Pa3HOCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

HOTGHL{I/IaJIBHaH SHEPTHUA 3apsajia B 3JICKTPOCTATHUICCKOM I10JIC:

W =q¢




HOTCHHI/IELTI SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PasHOCTU IMOTCHUHUAJIOB JJIA

OIHOPOJHOI'O SJICKTPOCTATUICCKOI'O I10JIA: U=Ed

3.1.6

[IpuHIUI Cynepro3uIUK JIEKTPUYECKUX TOJIEH:

E :E1+E2+...,¢ :¢1+¢2+...

3.1.7

ITpOBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA
Et=0

, BHYTPHU U HAa TOBCPXHOCTHU NPOBOJAHHUKA P = const

3.1.8

I[I/IBJ'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC. Z[I/IBJ'IGKTpI/ILICCKaH

MMPOHUIACMOCTDb BCUICCTBA €

3.1.9

KOH,[[CHC&TOp. 9HeKTp0éMKOCTB KOHACHCATOpa:

q
c==+
U

aﬂeKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpA:

£gpS

d

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB:

q :q1+q2+...,U1 = UZ =""C1'Iapa}IJ'I_C1+C2+'"

[TocnenoBarenbHOE COCTUHEHUE KOHICHCATOPOB:




3.1.11

BHCPFI/I}I 3apsAKEHHOI'O KOHACHCATOpa:

_qU_CUZ_q2

N 2 2C

3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

3.2.1

Cuna Toka:
=29
Ar|,, 0

IMocTostaHEIN TOK: | = const

Jns mocrossHHOTO TOKA = It
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VYcnoBUsl CyLIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenue U u OJIC E

3.23

3akon OMa 1Jis yyacTKa Lenu:

U
I =—
R

324

DnexTpuueckoe COIPOTHUBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUS] OJAHOPOJHOIO IPOBOJHUKA OT €ro UIMHBI U

ceucHMs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Ucrounnku Toka. 3/]C uctouHnKa ToKa:

ACTOpOHHI/IXCPI.)'I

E =
q

BHYTpeHHCC CONMPOTUBJICHUEC NCTOYHUKA TOKA

3.2.6

3akon Oma 1111 TOSTHOM (3aMKHYTO#) anekTpuyeckoi nenu: E

= IR + Ir, oTkyzna




[TapamiensHOE COeTMHEHNE TIPOBOJHUKOB:
I=11+12+..,U1=02=..,

111
Rnapajm Rl RZ -
3.2.7
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
U=U1+02+..,11=12=..,
Rl‘[OCJI = Rl + R2 + -
Pabora anekrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — Jlenua:
Q = IRt
3.2.8
Ha pesucrope
UZ
R:Q=A =12Rt=1Ut=7t
MOIHOCTB 3IEKTPUUYECKOTO TOKA!
Ad
P=—0 =1l
AT a0
TennoBasi MOIIHOCTb, BbIIEIIEMAs HA PE3UCTOPE:
2y, U
P=I"'R=—=1U
3.2.9 R
MoniHoCcTh HCTOYHHKA TOKA:
MA
CT. CHOT _
PE = A =Kl
4 Ar—d
CBobOonHBIE HOCHUTEIHN AIEKTPUUECKUX 3apsiioB B
3.2.10 MPOBOJHUKAX. Mexanusmel MPOBOJUMOCTH TBEPABIX

MCTAJIJIOB, pPaCTBOPOB U PpacCIlyIaBOB 3JICKTPOJMTOB, TIa30B.




[TonynpoBoaurku. I1oynipoOBOAHUKOBBIN A0

33 MAT'HUTHOE I1OJIE
Mexanudeckoe B3aUMOJEHCTBUE MarHUTOB. MarHuTHoe noJje.
Bekrtop MarHuTHOM wuHAyKuuu. IlpuHnun cyneprnosunuu
MarHUTHBIX MOJIEH:
B =By + By+..
3.3.1 rrre
Jlunun wHAYKUMM MarHuTHOro mnons. Kapruna auHuUi
WHIYKIIUU MarHuTHOTO OJIS II0JIOCOBOTO "
MO0JIKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB
Oneir Opcrena. MarHuTHOe I10JI€ MPOBOJHUKA C TOKOM.
339 KaptuHa nuMHMI WHAYKOUM MArHATHOTO MOJS JJIMHHOTO
MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHHKA,
KaTYUIKU C TOKOM
Cuna Amnepa, e€ HalpaBJIEHHUE U BEJIMYUHA!
F, = IBlsina
3.3.3 |, rae o — yroja MexXay HalpapJIEHUEM IPOBOJHUKA U BEKTOPOM
B
Cuia JlopeHua, €€ HanpaBJI€HUE U BEJIMYNHA:
Fnop =1 q | vBsina
T€ 0. — YTroJl MEXKIy BEKTOpaMH
v
3.34
u
B
. JIBWKeHue 3apsHKEHHOW YacTHIBI B OJHOPOJAHOM MarHHUTHOM
oJie
34 DJIEKTPOMATHUTHASA NHAYKIA
[ToTok BeKTOpa MAarHUTHON MHIYKIIMH:
3.4.1 ® = B,S = BScosa




34.2

SIBnenue anexrpomaruuTHOM UHAYKIMU. D/1C unayKuu

343

3aKOH 3JIEKTpOMarHuTHOM MHayKiuu Dapajes:

AD
E :—E :—(IJ;
Af—0

344

O/1C uHIYKIHUA B TPSMOM IIPOBOJHHUKE JUTHHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

wllD
B OJTHOPOJTHOM MarHMTHOM TMoJje B:
| E; |I= Blvcosa

, TJIe 0. — YToJI MeX1y BEKTOpoM B 1 HOpMmalibio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPEBI

-
-

luv

; €CIIH




TO
| E; |= Blv
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[IpaBuno Jlenna

3.4.6

NHIyKTUBHOCTD:

,umm O = LI
Camounnykuus. IC caMOMHAYKITNU:

AT
Eﬂ:—L—L =11,
Afly

3.4.7

BHCPI‘I/ISI MAarauTHOTI'O ITOJIA KaTyHIKU C TOKOM:

B LI?

W, =
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

3.5.1

KonebGarenbupiii  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t)=q,.sin( ot +@,)

11['{] =q;=mjmms['mr+q}ﬂ:] =]__cos|ef +q,)

®opmyna Tomcona:

T =2nVLC
, OTKyJ1a
2m 1
w=—=—




CBs3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYI[Oﬁ CHIJIbI
TOKa IIpH CBO60,I[HI)IX SJICKTPOMArduTHBIX KoJIEOaHMAX B

nacaJbHOM K0JIe0aTeIbHOM KOHTYpC:

3aKkoH COXpPAaHCHUA OHCPIruru B HACAJTBHOM Ko0JIEOATEILHOM

KOHTYpE:
352
353 BeIHYyX)ICHHBIE 3JIEKTPOMAarHUTHBIE KoJieOanws. Pe3onanc
[Tepemennsblii Tok. [Ipon3BoacTBO, mepenavya u moTpediIeHHe
AIEKTPUYECKON SHEPTUU
354 . . . .
cus LT CcU- LI
+ = e = T — const.
2 2 2 2
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:
355 - -
E1lBlc
356 [Tkamna JJIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36,1 [IpssiMonuHeitHOE paclpocTpaHEHHWE CBETa B  OJHOPOJIHOM
cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPaKEHUS CBETA.
a=f
3.6.2
alp
S
3.6.3 [ToctpoeHue n300paxeHuid B MIOCKOM 3epKae
3aKOHBI IPEJIOMIIEHUS CBETA.
3.64

IIpenomienue ceera:




nysina = n,sinf.

AOCOIIOTHEIHN ITOKA3aTellb IMPECIOMIICHUA:
Cc

Nasec = v

OTHOCHUTENBHBIN TTOKA3aTeNb MPETOMIICHUS:
n, M

ng vy

nOTH

Xox nydeil B mpu3Me.
1|||-"'1 = 1'2 - .”1}.1 = I?}}.:
COOTHOIIIGHHE YacTOT M COOTHOIIICHHE AJIMH  BOJIH TIpU

nepexo/ie MOHOXPOMATHUYECKOTO CBETa Yepe3 TPaHUILy paszesa

ABYX ONITHYCCKUX CPCI:

ny<m ",
i .
3.6.5 [TonHOE BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yro MoJIHOTO BHYTPEHHETO OTPAYKEHUS:
, 1 np
Sinay, = =—
Noru ng
ColOuparorue ¥ pacCeWBAIONIME JIMH3BL. TOHKas JIMH3A.
@DOKYyCHOE pacCTOSIHUE U ONTUYECKasi CUJIa TOHKOM JINH3BI:
3.6.6 D !
. . - F
3.6.7 dopMyIia TOHKOW JTUH3HI:




1 N 1 1
d f F
VBenuueHue, 1aBacMoe JIMH30M:
[= h |fl
H d
d T~
 §
H
F
L
PN ™ h
R
B ciryuae paccenBaronieit JIMH3bI:
DO F ! 0
—1 = =0,
D
3.6.8 h Ifl
Fr=—=—-1
H d
Xox nyda, IpOLIEIUIEr0 JUH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K
e€ rimaBHOM onTudeckod ocu. Iloctpoenune wu3zo0paxkeHuit
TOYKH U OTpe3Ka MPsIMOMl B COOMPAIOUIMX U PACCEHBAIOIIUX
JMH3aX U UX CHCTeMax
369 dotoanmnapar kak onTuyeckuii mpubop. ['ma3 kak ontuyeckas
cucrtema
WNutepdepentiusa crera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HaOIroAeHUS MaKCHMYMOB u MHUHHUMYMOB B
3.6. UHTEp(PEPEeHIIMOHHON  KapTHHE OT  JBYX  CHH(a3HbIX

KOTCPCHTHBIX HCTOYHUKOB:




A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3 .

-

v
MITHIMYMET — .-1'=.={2m+l_]:, m=0,£1,+2 +3__.

Hudpakuus cBera. [ludpakumonnas pemeérka. YcCIoBHUeE
HAONIOJCHNST TJIABHBIX MAaKCHMyMOB HpU  HOPMAaJIbHOM
MNaaCHUM MOHOXPOMATUYCCKOI'o CBCTa C [[JII/IHOI;'I BOJIHEI A Ha

peméTky ¢ nepuoaom d:

3.6.11
dsin,, =mim=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1 ['unoreza M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv

®otoHbl. DHeprus (HoToHa:

E=hv= he _
=hv=—=pc

4.1.2

Umnynec ¢poToHa:

_E hw h
p= c ¢ A

4.13 ®otorddext. Onpitel A.I'. Ctonerosa. 3akoHb! poTodddexra

VYpaBuenne DitHimTeiHa 17151 hoTodddekTa:

Ecl)OTOHa = ABbIXOﬂa + EKI/IHmaJC'
4.14 rae,
hc
Ecl)()T()Ha =hv = 7:
hc

ABbIXO,C[a = thp = 1
Kp




2
Mmv-max
Evummax = 2 = elUsyy

4.1.5

JlaBiaeHue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIONIYI0 TOBEPXHOCTh U

Ha IMOJHOCTBIO MOITIOMAOIIYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHa;I MOACIBb aTOMa

422

[Tocrynatel bopa. U3nydenue u moriomeHue (OTOHOB MpH
IIepEX0/ie aTOMa C OJJHOTO YPOBHS YHEPIUU HA JAPYTroil:

hv,, = he =|E, -E

mn .
S

™ |

4.2.3

JluneityaTeie CIIEKTPHI.

CriekTp ypoBHEH SHEPTUU aTOMa BOAOPOIA:

—13,6B
E, =222 5123, .

n*

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyknonnas mopnens sapa Ieiizenbepra — MBanenko. 3apsf

saapa. MaccoBoe unciio siapa. M3otomnsl

432

PannoakTUBHOCTB.

Anbda-pacra;
A A4 4
zX—>>5Y+5He

bera-pacnan.

DNeKTPOHHBIN B-pacnai;

A A 0 -
X7 Y + je+v,
[TozutponHsIii B-pacnan:
A A Oz |
s X—=0Y + €+ v,

I'amma-u3nydenue

433

3aKkoH PaaArOaKTUBHOIO pacliaga:




-t
N(t) = Ny % 2T

HYCTB m — Macca paauOaKTHBHOI'O BEIICCTBA. Torz[a

-t
m(t) =mgy* 2T

434

S nepubie peakuuu. JleneHue u CUHTE3 AP




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Msxumes I'.5., byxoBue b.b., Corckuit H.H.; nox penxakuueit [lapdbentbeBoit
H.A.//®u3uxka. 10 xnacc. YueOuuk. ba3oselit u yriay6nénnsiii yposau M.: AO
"UznatensctBO "[IpocBeiienne"

Msxumes I'.4., byxoBues b.b., Corckuit H.H.; nox penakuueit [lapdhentbeBoit
H.A.//®u3uka. 11 knacc. YueOnuk. bazoBeblit u yriyonéunsiit yposau M.: AO

"UznarensctBo "[Ipoceenienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET: BUBJIMOTEKA IIOK
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