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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa mo ¢u3uke Ha YpOBHE cpeaHero obmero oOpa3oBaHMsl pa3zpaboTaHa Ha
OCHOBE TMOJIO)KEHMM M TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3zoBaTeilbHOMN
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuérom denepanbHoi padodeit
nporpaMMbl BocnuTanuss M Konnenuuu mnpenogaBanust ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenpHbIX oOpraHuzauusx Poccuiickoit @exnepanuy, peaau3yloOIIUX OCHOBHBIE
o0pa3oBaTenbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompeaenser o00sf3aTeNbHOE MPEIMETHOE COJIEp)KaHue,
YCTaHABJIMBAET PEKOMEHYEMYIO IOCIIEA0BAaTEILHOCTh M3YYCHHS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKH Yy4eOHOro
mpolecca, BO3pAacTHBIX ocoOeHHOcTe oOywaromuxcsa. [Iporpamma mno ¢Qusuke gaér
MIpEJICTAaBICHUE O LENSIX, COAepXKaHUM, oOuieil cTpareru oO0y4deHHs, BOCIIMTAHUS U Pa3BUTUSA
o0yyaromuxcs cpecTBaMu yuyeOHoro npeamera «Pu3ukay Ha yriayOnEHHOM ypOBHE.

N3yyenne kypca ¢usuku yriyOaEHHOrO YpOBHS IIO3BOJISIET pealii30BaTh 3a/Jayu
npodeCCUOHATBLHONM OPHEHTAIMM, HAIpaBICHO HA CO3/IaHUE YCJIOBHM Ul MPOSBICHUS CBOMX
UHTEJJIEKTyaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH KaXIbIM OO0yYarolMMCs, KOTOpbIE
HEOOXOIUMBI JJIi TMPOJOJDKEHUS O00pa3oBaHMs B  OpraHu3alUsaX HpoecCHOHATBLHOIO
o0pa30BaHUsl 110 Pa3INnYHbIM (GU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEUAIbHOCTSM.

B mporpamme no QusmMke OmpenensioTcs IUIaHUPYEeMbIe pe3yJbTaThl OCBOEHUS Kypca
¢u3MKM Ha YpOBHE cCpenHero oOuero o0pa3oBaHUs: JIMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHE). HaydHO-MeTo10J0THUecKoi OCHOBOM JUIsl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U IPEAMETHBIM pe3yJibTaTaM 00ydYaroIuxcs,
OCBOMBILIUX IPOrpaMMy Mo (pU3MKE Ha YPOBHE CpeaHEero odIero o0pa3oBaHus Ha yriayOnéHHOM
YPOBHE, SIBJISIETCSI CUCTEMHO-/IESTEIbHOCTHBIHN MOJXO/.

IIporpamma no ¢pu3nKe BKIHOYAET:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKU Ha yriiyOJEHHOM YypOBHE, B TOM
qucIIe IPEeIMETHbIE PEe3yIbTaThl IO TOAaM O0yUYCHHUS;

cojepxkanue yueOHoro npeamera « Du3nkay 1mo rojgaM 00ydeHusl.

[Iporpamma mo (Qu3MKe HMEET NPUMEpPHBIH XapakTep W MOXKET ObITh HCIIOJIb30BaHA
YUUTETAMU (QU3UKU JUIS COCTABIICHUSI CBOMX Pa0OUUX MPOrpaMM.

[Iporpamma 1O (U3MKE HE CKOBBIBA€T TBOPUECKYI0 WHHUIMATUBY Y4yUTEIeH U
MIPEIOCTABIIAET BO3MOXKHOCTU Ul pealu3alUd pPa3IMYHBIX METOJUYECKHX IOAXOJ0B K
Ipeno/iaBaHuio (U3UKU Ha YIIIyOJNEHHOM YPOBHE NPH YCIOBUM COXpAaHEHHs 00s3aTeabHOMN
4acTU COJIEP KaHus Kypca.

du3nka Kak Hayka o Haubosiee O0IMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUECTBE Y4eOHOIO
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalolleM MUDE.
[konbHBIA Kypc (U3MKH — CHUCTEMOOOpA3yIOIIMH JJIs1 €CTEeCTBEHHO-HAYYHbIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4aeMbIX
XxuMuel, Ouonoruei, ¢uznyeckoit reorpadueid u actpoHomuen. Vcnonb3oBaHue M aKTUBHOE
MpUMEHEeHHE (U3NYECKUX 3HAHUM ONpPENeNIUIo XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUIl B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCA, MOJYYEHHsS HOBBIX
MaTepUajoB C 3aJaHHBIMU cBOWcTBaMHU. M3ydeHue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromierocs, B (GOpMHpOBaHUE
YMEHHUM NPUMEHATh HAYUHBIH METOJ I03HAHUS IIPU BBIOJHEHUH UMU yUYE€OHBIX HCCIIE0BaHUM.

B ocHOBY Kypca (U3MKH Ha YPOBHE CpPEIHEro o0ILero oopa3oBaHMs MOJOKEH Psil UEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 HOCTPOEHUSI.



Hoen yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCeX pas3ziesioB (pU3MKH, BKIIIOYAET KAaK BOIMPOCH! KIACCHUYECKOH, TaK U
COBpEMEHHOU (DU3UKHU.

Hoea cenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (U3MKU OOBEIUHEH
BOKpYT (pm3mueckux Teopuil. BemymmM B Kypce siBiseTcss (OPMHpPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuszanus npeanojaraet UCIoJib30BaHUE T'YMaHUTAPHOIO
noTeHIMana GU3NIEeCKOil HayKH, OCMBICIIEHUE CBS3U pa3BUTHUS (DPU3HUKU C Pa3BUTHEM OOLIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU TTPOOIIEMaMH.

Hoea npuknaonou mnanpaenennocmu. Kypc @usuku  yriyOnéHHOro  ypoBHs
MpeoiaaraeT 3HaKOMCTBO C HIMPOKUM KPYT'OM TEXHHUYECKHUX M TEXHOJIOTHYECKUX MPUIIOKESHUH
M3yUYEHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTprBarOTCs Ha YPOBHE OOIIUX MPEACTaBICHUI
Y COBPEMEHHBIC TEXHHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3xonozuzayuu peanusyercs MNOCPEICTBOM BBEACHUS 3JEMEHTOB COJEPIKaHMA,
MOCBAMIEHHBIX JKOJIOTHYECKHM TpoOIeMaM COBPEMEHHOCTH, KOTOpPBHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAEeHUS MpoOJIeM pallMOHAIBHOTO PUPOJIONIOIB30BAHUS U
9KOJIOTMYECKOI 0€3011aCHOCTH.

OcBoeHnue conepkaHus MPOrpamMMbl 10 (PU3UKE TOJHKHO OBITh IMOCTPOCHO HA MPUHIIUIIAX
CHCTEMHO-/ICATEIIbHOCTHOTO Toxoaa. [t hpu3uku peanus3anus dTUX MPUHIUIIOB Oa3upyeTcs Ha
UCTOJIb30BAaHUN CAMOCTOSITEIBHOTO AKCIIEPUMEHTa KaK IMOCTOSIHHO JeWCTByomero (akropa
yueOHoro mpouecca. [lng yrayOGn€HHOro YpoBHS — OTO CHUCTEMAa CaMOCTOSITEIILHOTO
YUEHHUYECKOTO SKCIIEPUMEHTa, BKJIIOYAIOIIEro (POHTAIbHbIE YUYEHHUYECKHE OIBITHI MpHU
M3y4eHUH HOBOTO MaTepuana, jaboparopHble paOoThl UM paboThl mnpakTukyma. llpu stom
BO3MOYKHBI /IBa crioco0a peann3alnuu pU3HMYECKoro MpakTukyma. B mepBom ciyyae MpakTUKyM
npoBoautcs au60o B koHue 10 m 11 kmaccos, nubO mociie MEpBOro U BTOPOIO MOJYTOAMN B
KaX/I0M M3 3THX KiaccoB. Bropoil cnoco® — 310 uHTerpamus paboT MpakTHKymMa B CHUCTEMY
1a00paTOPHBIX PaboOT, KOTOPHIE MPOBOAATCS B Tpolecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOATEIbHOE HCCIIEeI0OBAHNE, KOTOPOE MPOBOJIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOMAaroBO HHCTPYKIIUH.

B nporpamme 1o ¢u3nke cuctemMa y4eHHYECKOTO 3KCIIEPUMEHTA, JIAOOPATOPHBIX PadoT U
MPaKTUKyMa Tpe/ICTaBICHA NHBIM ITepeyHeM. BIOOp TeMaTHKH [Tt 3TUX BHIOB YYCHUIECKHX
MPAaKTUYECKUX PAa0OT OCYIIECTBIISCTCS Y4aCTHHUKaMHM 0Opa3oBaTelIbHOTO IMpoliecca MCXOIs M3
OCOOEHHOCTEH TMMOYypOYHOrO IUIAHUPOBAHHWS U OCHAmeHus KkaOunera ¢usuku. I[lpu 3TOM
obecrieynBaeTcsi OBJaJeHUE OOYYAIOUIMMUCA YMEHHUSMH IPOBOJAUTH MNpSIMbIE M KOCBEHHbBIE
MU3MEPEHUs, MCCICIOBAHUS 3aBHCUMOCTEH (M3MYECKUX BEIWYMH W ITOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUIOKEHHBIX THUIIOTES.

Bosbiioe BHUMaHUE yAensieTcs pelIeHUIO pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUIs pacu€THBIX 3aJad MPUOPUTETOM SIBJISIFOTCA 3a7aydl C SBHO 33JaHHOM M HESBHO 3aJaHHOMN
(bu3MIecKoil MOJIENBIO, TTO3BOJISIONINE TPUMEHSITh U3YyUCHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJIHOTO pa3liena Kypca, Tak U MHTErpUpysl NPUMEHEHHE 3HaHUI U3 pa3HbIX pasnenoB. Jlis
Ka4eCTBEHHBIX 3a/lad IMPHOPHUTETOM SBISIFOTCA 3aJaHus Ha OOBSICHEHUE/TIpe/ICcKa3aHne
NpOTeKaHUs (PU3MUECKUX SIBICHUH U MPOLIECCOB B OKPY)KAIOLIEH KHU3HM, TpeOyromue BbiOOpa
(bu3NIeCcKoil MOIeNH ISl CUTYalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusimu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
o0ecrnieyeHn0 y4eOHOro mpoiecca Kypc (U3uMKu yriayOinE€HHOrO ypoBHSI Ha YPOBHE CPEIHErO
obmiero oOpazoBaHMs JODKEH HM3y4yaTbCs B YCJIOBUSAX IMpPEIMETHOro kaOuHera. B kabunere
¢u3MKM JODKHO ObITh HeoOXxoaumoe jabopaTopHoe OOOpyAOBaHUE [UISl  BBIMOJIHEHUS



yKa3aHHbIX B IporpaMMe No (U3MKEe YYEHHUYECKHUX OIIBITOB, JIAOOpPAaTOpPHBIX paboT u padboT
NPAaKTUKyMa, a TAKXKe JIEMOHCTPAIIMIOHHOE 000PY0BaHHE.

JlemoHcTpanoHHoe 00opyAoBaHue (OPMUPYETCS B COOTBETCTBUM C IMPUHIMIIOM
MUHHMMAJIbHON JOCTATOUYHOCTH M 00ECIEeYMBAET IOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe I0
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s MCCIEIOBAHUS M3Y4YaeMbIX SBJICHUH U IPOLECCOB,
SMIUPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHHH.

JlaboparopHoe 00opyAOBaHHE ISl YUEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M OOecleyuBaeTcss B pacyére OJHOTO0 KOMIUIEKTa Ha ABYX
oOyuatomuxcs. TemMaTuueckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOPYAOBAHUS JIOJKHBI OBIThH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTETHLHBIX CUCTEM B BUE MU(PPOBBIX JIAOOPATOPHI.

OCHOBHBIMH LIETSIMU U3Yy4EHUS (PU3HKH B 0011eM 00pa30BaHUM SBIISIOTCS:

(GbopMUpOBaHUE UHTEPECA U CTPEMIICHHUSI 00YHAIOIIUXCSl K HAYYHOMY M3yUYEHUIO ITPUPO/IbI,
pa3BUTHE UX MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAyYHOM METOAE€ IMOo3HaHUs U  (OPMUPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;

(¢bopMUpOBaHHE HAYyYHOTO MHPOBO33PEHMSI KaK pe3yJsibTaTa M3yueHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢bopMupoBaHUEe YMEHUN OOBSCHATH SIBICHUS C MCHOJIb30BAaHUEM (PU3UUYECKUX 3HAHUN U
HAy4HBIX J0Ka3aTeJbCTB;

(GbopMUpOBaHUE NPEJICTaBICHUA O poJid (U3MKHU IS Pa3BUTHS JIPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXHBIX cdepax Oyaymed npodeccuoHaIbHON
NeSTeNbHOCTH, CBS3aHHBIX C (U3UKON, MOATOTOBKA K JajbHEWIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3THX Iieneil oOecreunBaeTcsl pellieHUueM CIEeAyIoIUX 3a/Jad B Ipolecce
M3y4YeHus Kypca (U3UKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHue cucTeMbl 3HaHUH 00 0oOHmMX (DU3MYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTBI aCTPO(U3UKH;

(¢bopMupoBaHUE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS JUIsl O0BSACHEHUS (PU3HUECKUX
SBJICHUH B IIPUPOJIE U JUIsl IPUHATHUS PAKTUYECKUX PELICHN B IOBCEIHEBHOM JKU3HY;

OCBOEHHE CIIOCOOOB PEILIEHUs Pa3IMyUHbIX 33Ja4 C SIBHO 3aJJaHHOW (PU3NYECKONW MOJEINbIO,
3ajja4, MOAPA3yMEBAIOLINX CAMOCTOSATENBHOE CO3/aHue (u3nyeckod MoJenu, aaeKBaTHON
YCIIOBHUSIM 33J1a4M, B TOM YHCJIE 33]]a4 HHKEHEPHOT 0 XapaKTepa;

NOHUMaHHe (U3UYECKHMX OCHOB M IPHUHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUSA HA OKPY’KAIOILYIO CPELY;

OBJIa/ICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA W HPOBEACHUS (UIUUECKUX
SKCIIEPUMEHTOB, aHajlu3a W UHTepIpeTauun UHGOpMalUU, OIpENeIeHHs] JT0CTOBEPHOCTU
IIOJIy4E€HHOT'O pe3yJbTara;

CO3JIaHME YCJIOBUU JJISI Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIENOBATEIBCKOM, TBOPYECKOU
JESTENIBHOCTH;

pa3BuTHE MHTEpEca K chepam npodecCHOoHaTBEHON ACSITEIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yriayOnéHHBI YpOBEHb H3yUYCHHS
ydyebnoro mpenmera «®Duzuka» Ha YpPOBHE CpeAHEro o0Iero oOpa3oBaHUS BBIOMpAETCS
00yYaroIuMUCs, IIAHUPYIOIUMHI MPOAOJDKEHHE 00pa3oBaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue usuku (yrimyOnEHHBIN YPOBEHB) HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus
otBoautcs 340 gyacos: B 10 kimacce — 170 yacoB (5 yacoB B Hezpento), B 11 kmacce — 170 vacos (5
YacoB B HEJICIIO).

[IpennaraemMslii B mporpamme mo (GU3HNKe NepedeHb 1a00paTOPHBIX U MPAKTUIECKUX paboT
SIBJSIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOP TPOBEICHHs JabOpaTOpHBIX pabOT U
OTIBITOB C YYETOM UHIUBUAYATBHBIX OCOOCHHOCTEH 00yJarOIINXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nea 1. Hayunblii MeToA NO3HAHMSA NPHPOABI.

®dusuka — QpyHIaMEeHTallbHAs Hayka o npupojae. HayuHblil MeToa MO3HAHUS U METOJBI
uccie1oBaHus (PU3NYECKUX SIBICHUM.

DKCIIEpUMEHT U TEOpHs B Ipoliecce No3HaHus npupoabl. HalnroneHue u 3KkcnepuMeHT B
dusuxe.

CriocoObl n3MepeHus: PU3NYECKUX BEIMYMH (aHAJOroBble M LU(POBBIE U3MEPUTEIbHBIE
npUOOpPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKuX BEITUYHUH (a0COIMIOTHASI U OTHOCUTEIIbHASA).

MogenupoBanue (U3NUECKUX SBICHUH U MPOLIECCOB (MaTepuabHasi TOYKA, aOCOIIOTHO
TBEPIOE TEJIO, UACATbHAS KUIAKOCTh, HICAIbHBIN Ta3, TOUCUHBIN 3apsin). [ unoresza. Ouzndeckuit
3aKOH, 'PaHULbl €r0 NPUMEHUMOCTH. PU3nUecKas TEOpHUs.

Ponp m mecro Qusuku B (OPMUPOBAHHMU COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenne cuiabl TOKAa U HANPSKEHHs B LENM IIOCTOSHHOIO TOKa IPU IIOMOLIU
AQHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCTBO ¢ LU(ppoBoil naboparopueit no ¢usuke. Ilpumepsr u3mepeHust GUINIECKUX
BEJINYUH IIPU IOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pa3nea 2. MexaHHKA.

Tema 1. Kunemamuka.

Mexannyeckoe nBwkeHuEe. OTHOCUTEIBHOCTh MEXaHM4eCKOro nBwkeHus. Cucrema
OTCUETa.

[Ipsmast u oOpaTHas 33724l MEXAHUKU.

Pannyc-BekTOop MaTepHanbHOM TOYKHM, €ro IPOEKUUMU Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTEpUaIbHONW TOYKH, UX MPOEKIMHM HAa OCU CUCTEMBI KoopauHaT. CiloXeHHe NepeMELIeHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPAMHAT,
CKOpPOCTH, YCKOPEHUS U IIyTH MaTepUaIbHON TOUKU OT BPEMEHU U UX IPpaPUKH.

CBoOonHoe majgeHue. YcCkopeHHe cBOOOAHOro majeHus. [IBwkeHue Tena, OpOIIEHHOTO
0] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOP/IMHAT, CKOPOCTU U YCKOPEHUSI MaTepUAIbHON TOUKU
OT BPEMEHH U UX TpapUKH.

KpuBonuneiinoe aBuxenue. JIBUKeHUE MaTEPUAIIBHONW TOUYKH 110 OKPY’KHOCTH. YTJIOBas U
nuHelHas ckopocTb. llepmon u wacrora obOpamienusi. LleHTpocTpemutensHoe (HOpMaiabHOE),
KacareiabHOE (TaHMCHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUalIbHOM TOUKH.



TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: CHUAOMETP, JBUKCHHUE
CHAps/10B, LIEMHbIE, IIecTepEHYAThIe U peMEHHBIE ITepejaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucTeMbl OTCUETA, MIUTFOCTPALIUS KNHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

Crioco0bl uccine10BaHus IBUKEHUM.

NnnrocTpanus npeneabHoro nepexona 1 UsMepeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanme NBMKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGutoienue nBrxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HanpasiieHue CKOpoCTH NP IBUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBanme yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHE MMyTel, TPAEKTOPUM, CKOPOCTEH JBMKEHMSI OJHOIO U TOTO K€ TeJla B Pa3HBIX
cUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.

N3yueHne HepaBHOMEPHOTO IBMKEHMS C LIEJIBIO ONPEEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenue ycKOpeHUs Mpu MNPSAMOJMHEHHOM PpPaBHOYCKOPEHHOM JBM)KEHUU 110
HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUU.

N3mepenue yckopeHusi cBOOOIHOIO majeHus (P€KOMEHI0BAHO UCI0JIb30BaHKEe LU(pOBOH
nabopaTopun).

W3yyenue nBuxeHus Tena, OpOIIEHHOrO TOpu3oHTaiIbHO. [IpoBepka rumnotessl o npsaMoi
IIPONOPLUOHAILHON 3aBUCUMOCTH MEXy NaIbHOCTBIO NIOJIETA U HAYAJIBHOM CKOPOCTHIO TEJa.

N3yuenne nBrkeHus Teaa M0 OKPYKHOCTH € OCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IEpHOAAa OOpaIleHuss KOHMYECKOTrO MasTHUKAa OT €ro
I1apaMeTpOB.

Tema 2. Jlunamuxa.

[lepBb1it 3akoH HproToHa. MHepumanbHbple cucteMsl oTcuéTa. [IpUHINAI OTHOCHTEIBHOCTH
INanunes. HeunepruanbHble cucTeMbl OTCUéTa (ONpeiesieHue, IPUMEpBI).

Macca tena. Cuina. [lpuHuun cynepno3uuuu cui.

Bropoii 3akon HeroTOHa 1511 MatepuaibHON TOUKHU.

Tperuit 3akoH HproTOHA 1711 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHOW MacCCHl.

Cuna TsxecTH. 3aBHUCHUMOCTb YCKOPEHHUSI CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
[IOBEPXHOCTBIO IUIAHETHI U OT reorpaduueckoil MmupoThl. J[BuKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyYIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenune. Cuia TpPEeHHS CKOJBXKEHUS M CHJIA TPEHUS TOKOS.
Koadduuuent tpenus. Cuna COnpoTUBICHUS NMPHU JBHXKEHUU TelNa B JKUAKOCTH WIM Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBU>KCHMUS.

Hasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOWCTBa W TEXHOJOIMYECKHE IPOLECCHl: MOALIMIHUKY, JABMKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmtonenue NBHKEHUS Tell B MHEPLUAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nAByX IWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.



CpaBHeHHME paBHOAECHCTBYIOLIEH NPUIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM MACChl Tela
Ha €ro yCKOPEHUE B UHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO cwiI, BOBHHMKAIOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKkOpeHHOM NOABEME U Na/ICHUN.

LlenTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOSI, KAYEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomaol, npaKmuKym.

M3mepeHune paBHOJCHCTBYIOIIEH CUJI TP JIBM)KEHUH OpyCKa 110 HAKJIOHHOM IIIOCKOCTH.

[IpoBepka rumoTE3pl O HE3aBUCHMOCTH BPEMEHHM JBM)KEHHMS OpycKa I0 HaKJIOHHOU
IIJIOCKOCTH HA 3aJjaHHOE PAaCCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasie, oT ux Aeopmariu.

N3ydenue qBUKEHMS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOU yepe3 JErkuil OI0K.

N3mepenue ko3¢ uienTa TpeHus Mo BEIMYMHE YIIIOBOro KO3 QUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JBWKEHUS Opycka IO HAKJIOHHOHW IUIOCKOCTH C  IEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3ydenue nBuKEHMs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. [TocTtynarenbHoe U BpaliaTesbHOE JBM)KEHUE TBEPJIOTO Tela.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. Ilneuo cunibl. CroxeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LlenTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIIA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHudeckne yCTpONCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléTyaTble KOHCTPYKIUH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

HccnenoBanue ycnoBuii paBHOBECHs TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJl YIIPYTOCTH.

N3yueHnne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO ILIOMIAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuxe.

Nmnynbe MaTepuaabHOW TOYKH, CUCTEMbl MaTepUalbHBIX ToueK. LleHTp Macc cuctembl
MaTepUaIbHBIX TOYEK. TeopeMa o0 JBUKEHUH LIEHTPa Macc.

NMitynbec cuibl 1 M13MEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBMKEHUE.

MoMeHT ummyiabca MaTepuanbHOM TOukd. llpencraBieHne O COXpaHEHMHM MOMEHTa
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaboTta cunbl Ha MaJOM M Ha KOHEYHOM IHepeMmelieHud. I'paduueckoe npencTaBieHUe
pabOTHI CHITHL.

MOIHOCTE CHIIBI.

Kunernyeckast sHeprus maTepuanbHONW TOUKH. TeopemMa 00 HM3MEHEHUU KHUHETHYECKOU
SHEPrUM MATEPUAIILHON TOUKHU.



[loTenuuanbHble U HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. IloTeHnuanbHas
SHEprus ynpyro aepopMHpOBaHHOW NpykuHbl. [loTeHImanpHas SHeprus Tejaa B OJHOPOIHOM
rpaBUTaMOHHOM noJie. [loTeHnnanpHas 3Heprus Tejla B IPaBUTAMOHHOM II0JIE OJHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeThsi KOCMUYECKas CKOPOCTb.

CBsi3p pabOThl HEMOTEHLUHUATIbHBIX CHUJI C U3MEHEHHUEM MEXaHHYECKON SHEPIruu CHCTEMBI
TeN. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPIHUH.

VYupyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHynnu ais nMacalbHOM >KMIKOCTH Kak CIEACTBHE 3aKOHAa COXPaHEHUs
MEXaHUYECKON IHEPTUN.

TexHudyeckue ycTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JBMKEHUE PAKET, BOAOMET,
KONEp, NPYKUHHBINA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

N3mepenne MOIHOCTH CHIIBI.

V3MeHeHue 3Hepruu Teja Mpyu COBEpIIEHUH padOoThI.

B3anMHble npeBpanieHuss KMHETUYECKOM W MOTCHIHUAIBHOM JHEPIWil IIpU ACHUCTBUU HA
TEJI0 CUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOAHOM Ma/IEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.

N3mepenune nmnyJsibea Tena o TOpMO3HOMY ITyTH.

V3mepeHue cusbl TSArd, CKOPOCTH MOJEINHU SJICKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJa C UMITYJIbCOM CUJIBIL.

HccnenoBanue coxpaHeHHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIECHCTBHUM.

N3mepenue KHHETHUECKON 3HEPTUHU TeJla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MOTEHIUAIBHON YHEPTUU NPYKUHBI C pabOTOM CUIIBI TPEHUSI.

Omnpenenenue pabOThl CHIIbI TPEHUS NP JABHKEHUU TeJla 10 HAKJIOHHOM IIIOCKOCTH.

Pasnea 3. MoaekynsipHas ¢pu3nKka ¥ TEePMOAUHAMHUKA.

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOIL INEOPULL.

OcHOBHBIE TOJIOXKEHUS MOJIEKyJIsipHO-KMHeTHueckoil teopuun (MKT), ux ombiTHOE
obocuoBanue. duddys3us. bpoyHoBckoe nBmkeHue. XapakTep ABIKCHHS W B3aUMOJICHCTBUS
4acTull BeliecTBa. Moaenu CTpPOCHUs ra3oB, KUAKOCTEH U TBEPIBIX TENl U OObICHEHHE CBOMCTB
BELIECTBA HAa OCHOBE A3TUX Mojeneill. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BewecTBa. [loctosiHHas ABoragpo.

TemoBoe paBHOBecue. Temmepatypa u crocoObl €€ m3mepenus. lllkana Temnepatyp
Llenbcus.

Mopenp uacanbHOr0 ra3a B MOJIEKYJIPHO-KMHETUYECKOM TEOPUHU: YAaCTHILBI rasa
JBUKYTCSI XaOTUUECKH U HE B3aUMOJIEHUCTBYIOT IPYT C IPYIOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AOcomtoTHas Temmeparypa
(wkana Ttemnepatyp KensBuna). 3akon JlanmbToHa. M3ompouecchl B HJleaIbHOM Trase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpencraBieHUe U30MPOLIECCOB: U30TEPMa,
u30xopa, u3obapa.

CBsi3b MEXIy JaBJIE€HHUEM U CpeJHEeH KUHETHYECKOHM »JHEeprueil MocTynaTesIbHOTO
TEIUIOBOI'O JBMD)KEHHUSI MOJEKYJ HJIealbHOro ra3a (OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOUM TeOpUH UI€aJIbHOTO ra3a).

CBs3p  aOCONMIOTHOM  TeMmmepaTypbl TEpPMOJUHAMUYECKOM CHUCTEMBI CO  CpeIHei
KMHETUYECKOM SHEprueil MoCTynaTeabHOro TEIIOBOTO IBUYKEHUS €€ YaCTHII.



TexHu4eckne yCTpONCTBA W TEXHOJOTHYECKHUE IIPOIECCHl: TEPMOMETp, Oapomerp,
MOJIyYEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Mopenb GpOyHOBCKOTO TBHXKECHHUS.

Buneoponuk ¢ 3anuchio peaabHOro OpoyHOBCKOTO BHXKEHUSI.

Juddysus xxugkocTeil.

Mopnens onsbira IITepna.

[IpuTsxeHne MOJEKyII.

Mopaenu KpUCTAUTMYECKUX PEIIETOK.

Hab6utoienue u ncciaenoBanue H30MpoIeCcCoB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKkym.

HccnenoBanue npoiecca yCTaHOBIEHUS TEINIOBOTO PaBHOBECUS IIPU TEIJIOOOMEHE MEXIY
ropsiyed ¥ XOJI0JHO! BOJOU.

N3ydyenne u30TEpMUUYECKOro IMpolecca (pPeKOMEHIOBAHO MCIONIb30BaHHE LU(POBOM
nabopaTopun).

N3ydenue n30XopHOTo mpouecca.

W3yuenue n306apHOro mnpouecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

Tepmonunamuueckass  (TZl)  cucrema. 3amaHrie  BHENIHUX  YCJIOBUH  JUIA
TEpPMOJIMHAMUYECKON  cucteMbl. BHemHue W BHyTpeHHue mnapamerpbl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpPEJHUE 3HAYEHMs BEJIMYUH, ONMHUCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe navano tepmoanHamuky. CaMOnpon3BOIIbHAS peaKcalus TepMOIMHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mognens wuzaeanbHOro raza B TEPMOJMHAMHKE — CHUCTEMa YpaBHEHUH: ypaBHEHUE
MenneneeBa—Knanelipona u BbIpaK€HUE AJI1 BHYTPEHHEH SHEPruu. Y CJIOBUS MPUMEHUMOCTH
9TOW MOJENU: HHU3Kas KOHIEHTPAIMs 4YacCTHIl, BBICOKHE TeMIlepaTyphl. BrIpaxkeHue st
BHYTPEHHEHN 3HEPTrur OJJHOATOMHOTO UACAIBHOIO ra3a.

KBa3ucrarnueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoAMHAMUKe. Brruucienue paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Temnmonepenaua kak cmoco0 W3MEHEHUST BHYTPEHHEH DSHEPrUU TEPMOAMHAMHUYECKOMN
cucTteMbl 0e3 coBepieHus: padoTsl. KoHBeKIus, TEMI0NPOBOIHOCTD, U3IyUCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YaenbHas M MOJISIpHAs TEIUIOEMKOCTH
BelIeCTBA. YpaBHEeHHE Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacué€r konmvecTBa
TEIUIOTHI NpH Terutonepenaye. Ilonstre 06 annadbatHoM mporiecce.

[lepBriii 3akoH TepMoauHaMuKu. BHyTpenHsst sHeprusi. KonudectBo TerioTsl U pabora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTrUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TepMOAMHAMHMKH [JII PaBHOBECHBIX IPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOIUT EAMHCTBEHHAas aauabara.
AOcoiroTHas TeMIiepaTypa.

BTtopoii 3aKkoH TepMOJMHAMUKH IS HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IEpeAaTh
TEIJIOTY OT OoJiee XOJOAHOTO Tejda K Oonee Harperomy Oe3 kommencamuu (Kiaysmyc).
Heo6paTuMocTh NPUPOIHBIX TPOLIECCOB.

[Tpunimne! aeiictBus TemnoBbix MamuH. KIT/.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.
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DKOJIOTHUECKHE aCHEKThl UCIOJIb30BAHUS TEIJIOBBIX JABUTATENCH. TermoBoe 3arps3HeHne
OKpY>Karolleu Cpeibl.

TexHu4ecKkne yCTpoNCTBAa M TEXHOJOTHYECKHE MPOLECCHI: XOJOIUILHUK, KOHIUIIUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHA, MOIYYCHHE CBEPXHHU3KUX
TEMIEpaTyp, YTWINM3ALMS «TEIUIOBBIX» OTXOJIOB C HCIOJb30BaHHEM TEIUIOBOIO Hacoca,
yTUIU3alUs OMOOPTaHNYECKOTr0 TOIINBA JJISl BRIPAOOTKH «TETUIOBOM» M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemnepaTypsl PU aI1adaTHYECKOM PACIIHPEHUH.

Bo3nyminoe orauso.

CpaBHeHME yJelIbHBIX TEIIOEMKOCTEHN BEIIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOro mpoliecca.

KommbrorepHbie MOEH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.

N3mepenue yaenbHOU TeITOEMKOCTH.

UccnenoBanue npouecca OCThIBaHUS BELIIECTBA.

HccnenoBanue aguabaTHoro mpoiecca.

N3yueHne B3aMMOCBSA3U HHEPTrUM MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUSL U TeMIIEpaTypbl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazosvie nepexoobsl.

[TapooOpazoBanue u KoHAeHcamus. VcmapeHne W KureHue. YACNbHAas TeIJIoTa
napooOpazoBaHMs.

Haceimennsie W HeHacwllieHHbIE Mmapbl. KadecTBeHHass 3aBHCHUMOCTH IIJIOTHOCTH |
JABJICHUS HACBHIIICHHOTO IMapa OT TeMIepaTyphl, X HE3aBUCHUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JIABJICHUS B KUIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
[InaBnenue u KpucTauM3anus. Y aelbHas TerioTa miasienus. Cyonumariusi.

Hedbopmamuu tBEpmoro tena. Pactskenue m cxxatue. Casur. Moayne FOnra. Ilpenen
yapyrux nehopmanui.

TennoBoe pacmMpeHne KUIKOCTEH M TBEPABIX TeJ, 00BEMHOE M JTUHEHHOE pacIIupEHHE.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACHIUPEHUs
Ten (Ha KAYeCTBEHHOM YPOBHE).

[IpeoGpaszoBanue >HEPTUH B (Pa30BBIX MEpEXoax.

VYpaBHeHuUE TEIIOBOro OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoaduimeHT moBepXHOCTHOTO HaTshKeHUs. KanuwnspHbie
siBJeHud. [laBieHue moa MCKpUBIEHHON MTOBEPXHOCTHIO xKuAKocTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECChI: JKUJKHE KPHUCTAILIBI,
COBPEMEHHBIC MaTEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacumpeHue.

CBoiicTBa HaCBILLIEHHBIX M1APOB.

Kunenne. Kunenue npu noHWKEHHOM JIaBJICHUH.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITH ¢ MBUIBHBIMU TIEHKAMH.

CmauuBaHue.

Kanwmnsipusie siBieHwus.

Mopenu HEHbIOTOHOBCKOM JKHUJIKOCTH.
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Crioco6bI U3MEPEHHSI BITAXKHOCTH.

HccnenoBanue HarpeBaHys Y IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buner nedopmanuii.

Habmonenue manbix geopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

N3y4eHne 3aKkOHOMEPHOCTEN UCTIAPEHMSI JKUIAKOCTEH.

N3mepenue yaenbHOM TEIUIOTHI IIJIaBIEHUS JIbAA.

N3y4eHne cBOMCTB HACHIIIEHHBIX [1apOB.

N3mepenue abCoIIIOTHON BJIaKHOCTH BO3/yXa U OL[EHKA MacChl IapOB B IOMELICHUH.

W3mepenue ko3¢ unpenTa moBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMallii PE3MHOBOrO 00pasla OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3pnen 4. DiekTpoanHaMuKa.

Tema 1. Inexkmpuueckoe noie.

OnexTpu3anys Teln U €€ NposABICHUS. DIEKTPUUECKUN 3apsa. J[Ba BHIa 3IEKTPUUYECKUX
3apsaoB. IIpOBONHUKM, IUAJNEKTPUKU M MOJYNPOBOJHUKU. DJIEMEHTAPHBIM AJIEKTPUUYECKUI
3apsj. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOro 3apsaa.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyiona.

Onexrpuueckoe nosie. Ero nelicTBue Ha 3JE€KTPUYECKUE 3PSl

Hanpsok€anocts  snexktpudeckoro mnoss. [IpoOubiit 3apsin. JluHum Hanpsxk€HHOCTH
EKTPUYECKOro 1nouist. OJHOPOIHOE ANEKTPUUYECKOE TI0JIE.

[ToTeHHaIbHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHHUE.
[loreHunanpHass  ’Heprus  3apsga B JJEKTpocTartMueckoM  mose.  IloreHuman
aneKkTpocTatuyeckoro mnosis. CBsi3p HANpPsHKEHHOCTU TOJS M PAa3HOCTH IMOTEHLMAJIOB JUIS
3JIEKTPOCTATUYECKOT0 MO (KaK OJJHOPOJHOI0, TaK U HEOJHOPOHOTO).

[TpuHUMI Cyneprno3uuu 3JEKTPUUECKUX MOJIeH.

ITone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOM cdepbl. [losne paBHOMEpHO
3apsOKEHHOTO 10 00bEMy mmiapa. Ilose paBHOMEpHO 3apshHKEHHON OECKOHEUHOW IUIOCKOCTH.
KapTuns! 1MHAN HAOPSYKEHHOCTH ATUX HOJIEN U SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM T0JIE. Y CJIOBHE PAaBHOBECHS 3apsiJIOB.

JIMBIEKTPUKY B 3JIEKTPOCTaTUUYECKOM ToJIe. J[naniekTpudeckas NpOHUIIAEMOCTh BEILIECTBA.

Kongencarop.  DieKTpo€MKOCTh  KOHJEHcaTopa.  DJEKTPOEMKOCTh  ILIOCKOIO
KOHJIEHCaTopa.

[TapamiensHOe  coenuHeHne  KoHAeHcaTopoB.  llocimenoBaTenbHOE — cOeAMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOH/IEHCaTopa.

JIBu>keHHE 3apsKEHHOM YacTULBI B OAHOPOJHOM NIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, IJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

Y CTpOUCTBO M IPUHIUIT ACHUCTBUS AIEKTPOMETPA.

DNEKTPUUYECKOE 10JIE 3aPSIKEHHBIX IIAPUKOB.

DEeKTPUYECKOE MOJI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHUKY B JIEKTPUYECKOM IOJIE.

DneKTpocTaTUYeCcKas 3aluTa.
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Y CTpoHCTBO U IEHCTBHE KOHJIEHCATOPA IIOCTOSSHHON U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  2JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOAAM  IUIACTHUH,
PaccTOSHUS MEXy HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus IEKTPUYECKOro MOJIs 3apsSKEHHOI0 KOHAEHCATOPa.

3apsaka u pa3psaKa KOHAEHCaTopa 4epes pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

OneHka cui B3aUMOJEHCTBYS 3apsyKEHHBIX TEJl.

HaGmtoneHue npeBpalieHus: SHEpruy 3apsHKEeHHOTO0 KOH/IGHCATOpa B HEPTUI0 M3ITyUeHHs
CBETOAMO/1A.

N3ydenne nmporekaHus TOKa B LIETIH, COAEPKaLIe KOHIEHCATOP.

Pacnipenennenrie  pasHOCTH TOTEHUUANIOB (HANPSOKEHHs])) NpU  MOCIEAO0BATEIbHOM
COEJMHEHUH KOHJEHCATOPOB.

HccnenoBanue paspsiga KOHIAEHCATOPA Yepe3 pe3UCTop.

Tema 2. llocmoannwlil 3neKmpuyecKuil mox.

Cuna toka. [locTosiHHBIHN TOK.

VYcinoBus  CylIeCTBOBAaHUS IIOCTOSIHHOIO 3JIEKTPUYECKOro TOKa. VICTOUHMKM TOKa.
Hanpsoxenne U u 9J1C €.

3akon OMa 1 ydacTKa LEnu.

DJEeKTpUYECKOe  COMPOTHUBIEHHE.  3aBUCHMOCTb  COIPOTUBJICHHUS  OJHOPOJIHOTO
IIPOBOJAHMKA OT €ro JJIMHBI M IUIOIIAJU IONEPEYHOI0 CEUEHUs. Y AEIbHOE COIpPOTUBIICHHE
BEILIECTBA.

IlocnenoBarenbHoe, NapauIEIbHOE, CMEIIAHHOE COEJUHEHHE IIPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux nene. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MoIHOCTD MEKTPUYECKOro ToKa. TernoBast MOIIHOCTh, BbIIENsIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEe COIpOTHUBIEHUE MCTOYHMKA TOKAa. 3akoH Oma aius8 1oJHOU
(3aMKHYTOI) 2JIEKTpUUECKOM 11er. MOIIHOCTh HCTOYHMKA TOKa. KOopoTkoe 3aMbIKkaHue.

Konzaencarop B Lienu nocTOSIHHOIO TOKa.

TexHuyeckue yCTpPOHWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTart, CUETUHK IEKTPUUECKON SJHEPTUH.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HAIIPSHKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSDKEHUS JJIs PE3UCTOpPA, JIAMIIbI
HaKaJMBaHUS U CBETOANO/A.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOIIAIU
IIONIEPEYHOI 0 CEUYEHNUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT COINPOTUBICHUS MPU IOCTOSTHHOM
HaIpPsDKEHUU.

[Ipsimoe u3mepenune DJIC. KopoTkoe 3aMblkaHUE rajibBaHMUYECKOIO 3JIEMEHTA M OIICHKA
BHYTPEHHETO CONIPOTUBIICHUS.

Crioco6nlI coenHeHust ICTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXy MOJIFOCAMH UCTOYHHMKA TOKA OT CHJIbI TOKa
B LICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

HccenenoBanue cCMEIaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepenue yaenpHOro COpoTUBIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJ1s JIaMITbl HAKaJIUBaHMUSL.

VYBenn4eHue npejiesna u3MepeHus amrnepMerpa (BoJabTMETpa).
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N3mepenue D/IC v BHYTpEHHETO COMPOTUBIICHUSI UCTOYHHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ralbBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXy MOJIFOCAMH UCTOYHHMKA TOKA OT CHJIbI TOKa
B LICIIH.

HccnenoBanue 3aBUCUMOCTH IIOJIE3HOM MOITHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckas IMPOBOAMMOCTb PA3JIMUYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOAUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBICHUS  METAIOB  OT  TEMIIEpaTypBhl.
CBepXxnpoBOIUMOCTb.

DnexTpuyeckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHAs MPOBOJUMOCTb IOJYNPOBOJAHUKOB.
CoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAsT AMCCOLUALM. DIEKTPOIH3.
3axonbl Dapazest U1l JIEKTPOIU3a.

Onextpuueckuid TOK B razax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIA pas3psl.
Paznuunbie Tumbl caMmocToATebHOrO pa3pana. Monnusd. [Lazma.

TexHudyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: TIa30pa3psIHbIE JaMIIbl,
AJIEKTPOHHO-JIy4eBasi TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, (HOTOIUOL,
CBETOAMO/, TalbBaHWKA, paUHUPOBAHWE MEIU, BbHIIUIABKA AJIIOMUHUS, 3JIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHbl 25ekTpoaunza Dapazes.

HckpoBoii pa3psii ¥ IPOBOAUMOCTb BO3TyXa.

CpaBHEeHHE IPOBOJUMOCTH METAJIJIOB U MOJYPOBOIHUKOB.

ORHOCTOPOHHSSI IPOBOAUMOCTD AUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

Habmtonenue snexrponusa.

W3mepenue 3apsiia 0lHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTepUCTUKU AUOAA.

Pu3nyecKuil NPaKTHKYM.

Crioco6bl n3MepeHus GU3NYECKUX BEJIMYUH C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  MOTPEIIHOCTH  H3MepeHul  ¢u3ndyeckux BeauuuH. OleHka TpaHUI]
IIOTPELIHOCTEMN.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUM, WCCICIOBAaHUM 3aBUCUMOCTEH  (U3UUIECKUX
BEJIMYMH, MPOBEpKa IMPEII0KEHHBIX TUIOTe3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATUYECKUX
paznenax «Y4eHuYeCcKui IKCIEPUMEHT, JJa0OpaTOpHbIE pabOThI, IPAKTUKYM).

MexknpeamMeTHsbie CBS3H.

Nzyyenue kypca ¢pusuku yriryonéHHoro ypoBHs B 10 kiacce oCyLIECTBISIETCS ¢ YUETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTUK{, OWOJOTHM, XHMUH,
reorpaduy U TEXHOJIOTUH.

Mescnpeomemmuvie nonamus, c6A3aHHbIE C USYUEHUEM MEMOO06 HAYYHO20 NOZHAHUA:
sBJICHUE, HayyHbIH (pakT, rumoresa, (usmyeckas BeJIMYUHA, 3aKOH, TEOpHs, HaOIIO/ICHUE,
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AKCIIEPUMEHT, MOACITUPOBAHNE, MOJIEIh, U3MEPEHHUE, MTOTPEITHOCTH H3MEPEHH, H3MEPUTEIHHBIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuxka: peuieHue cucteMbl ypaBHeHu#. Jluneinass ¢yHnkuus, mapabona,
rurnepOona, ux rpaduku 1 cBoiictsa. Tpuronomerpuueckue GpyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI M WX NPOCKIMH Ha OCH
KOOP/IMHAT, CJI0)KEHUE BEKTOPOB.

Buonozusa: mexannyeckoe IBUKEHHUE B )KMBOU Ipupoje, nupdysus, ocMoc, TermiooOMeH
KHMBBIX  OpPraHHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPY)KAWoLIeH  cpelpl,  yTHWIH3aLuUs
OMOOPraHMYECKOTO TOILIMBA Ui BBIPAOOTKH «TEIIOBOI» M AJNEKTPOIHEPTHH, TOBEPXHOCTHOE
HaTSDKEHHE U KalWUIAPHBIC SIBIICHUS B IPUPOJIE, MIEKTPUUECKHUE SABJICHUS B )KMBOH NMPHUPOJIE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIECTBa,
MOJISIpHAsi Macca, MoJyYeHHe HaHOMAaTepUaJloB, TEIUIOBbIE CBOMCTBA TBEPBIX Tell, )KUJKOCTEH U
ra3oB, OKUAKHE KPHCTAUIbI, JJICKTPHUYECKHE CBOMCTBA METAIOB, OJJIEKTPOIUTHUECKAS
JMCCOLMAINS, FAJIbBAHUKA, SJIEKTPOHHAsT MUKPOCKOIIHSL.

TI'eocpaghua: BnaxxHOCTB BO3]lyXa, BETPbI, OApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIB30BAaHUEM MEXaHU3MOB, YUET CyXOro U
KHUIKOTO TpPEHUs] B TEXHUKE, CTAaTHYECKHE KOHCTPYKIUH (KPOHINTEHH, pemeéTyaThie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHHS MEXaHUKH B TEXHUKE (TMPOCKOII, BOAOMET
W JIpyTHe), IBUTaTellb BHYTPEHHETO CrOpaHus, MmapoBas TypOWHA, OBITOBOW XOJIOIWJIBHUK,
KOH/IMIIMOHEP, TEXHOJOTMH TIIOJIyY€HUs] COBPEMEHHBIX MaTepuajgoB, B TOM 4YHCIeE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTMH,  DJJIEKTPOCTaTHYEeCKass  3allluTa,  3a3eMIICHUE
3JIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMIIbl, TOJTYIPOBOIHUKOBbIE TPUOOPHI, TalbBAHUKA.

11 KJIACC

Pazpnen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneicTBue MOCTOSHHBIX MarHUTOB M IIPOBOJHUKOB C TOKOM. MarHurtHoe moue.
Bekrop marautHON MHIyKIMK. [IprHIMN Cynieprno3nuiui MarHUTHBIX NOJIeH. JIMHUM MarHuTHON
UHAYKIHH.

MarautHoe 1oje HpPOBOJHUKA C TOKOM (NIPSMOT0 IPOBOJHMKA, KAaTYUIKU U KPyTrOBOTO
BUTKa). OmbIT Opcrena.

Cuna Amriepa, e€ HampaBJICHUE U MOIYJIb.

Cuna JlopeHua, €€ HanpaBieHHME M MOJIyJb. J[IBMKEHHME 3apsHDKEHHOM 4YacTHULBI B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuinel JlopeHna.

MaruutHoe nose B Bemectse. deppoMarHeTUKy, napa- U JMaMarHeTUKH.

TexHuyeckue ycCTpoCTBa M TEXHOJIOIMYECKHE IPOLECChl: NPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETpP, 3JIEKTPOJBUraTelb SkoOu, ycKOpuTenu
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO IIOJIA TOJOCOBOTO U MOAKOBOOOpPa3HOIoO
IIOCTOSIHHBIX MarHuTOB.

Kaptuna nuHUN MarHUTHOM MHIAYKIUM TOJS JJIUHHOTO MPSMOrO IMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeicTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGmtonenue 1BUKEHUS MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.
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[TpuHuMI NEHCTBUS 3IEKTPOU3ZMEPUTENILHOTO MPUOOPa MATHUTOIIEKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISt HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiel AMiiepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHYKIIMM Ha OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumnan uHOYKyus.

SIBneHue anekTpoMarHuTHOW MHAYKIMH. [loTok BekTOopa mMarHuTHOW mHAykuuu. JD/1C
UHAYKIMU. 3aKOH 3JEKTPOMarHuTHON uHAykuuu Papanes. BuxpeBoe snekTpuueckoe MoJe.
Toxku dyko.

O/1C uHAyKIMY B IPOBOAHUKE, TBUKYILEMCS B OJJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WunyktuBHocTs. Karymika WHAYKTUBHOCTM B IIENM IOCTOSIHHOTO ToKa. SIBieHue
camonnaykiuu. IC caMouHayKIUK.

DHeprus MarHUTHOTO MOJIsI KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBa U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIMOHHAs IIeub,
COJIEHOWJ, 3aIlIUTa OT MIEKTPU3ALIUHU TEJI IIPU JBUKEHUHM B MArHUTHOM I10J1€ 3€MIIH.

Hemoncmpayuu.

HabGmtonenue siBieHus 371€KTPOMAarHUTHON MHTYKIIHH.

Uccnenosanune 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
IIOTOKA.

[IpaBuio JleHna.

[Tanenue Maraura B allOMUHHEBOH (MeIHOI) TpyOe.

SIBneHue caMOMHYKIMH.

Nccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHUs CHJIbI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

HccnenoBanue siBJI€HUS JIEKTPOMATHUTHONW MHAYKIIHU.

Onpenenenne MHAYKIUA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HNS CAMOMHTYKIUH.

CO6opka MO/IeIH JIEKTPOMArHuTHOIO TeHepaTopa.

Paspnen S. KosieGanus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarennnas cucrema. CBoOOIHEBIE KOJIEOAHUS.

I'apmonunueckue  kosebanus.  KuHemarnyeckoe W JAMHAMHUYECKOE  OIHMCAHUE.
DHepreTuyeckoe OINucaHue (3aKOH  COXpaHEHUs MeXaHU4ecKod sHepruu). BoiBoa
JMHAMUYECKOTO  ONMCAaHUs TapMOHUYECKHUX KOJIeOaHMH M3 UX DHEPreTHYecKoro u
KMHEMaTUYECKOTO OIMCAHMSL.

Ammuntyna u (asza koneGanuil. CBS3b aMIUIMTYbl KOJeOaHMH HMCXOAHOM BETMYMHBI C
aMIUIUTYy1aMU Kosie0aHui €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yactoTa xkonedanuil. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHUYECKOTO
MasTHUKa. [leproa cBOOOHBIX KOJIeOaHUI TPYKUHHOTO MAasATHUKA.

[Tonatue o 3aryxarommx KojeOaHusX. BoiHyxaeHHble kojeOanus. Pe3onanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOU. ABTOKOJICOAHHUS.
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TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelwu,
MYy3bIKaJbHblE HHCTPYMEHTHI, ceiicmorpadg.

Hemoncmpayuu.

3anuce Kojae0aTeIbHOTO ABMKEHHUSL.

Haburoienne He3aBUCMMOCTH NEpHOa MaJIbIX KOJIeOaHHM rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHui U 3aBUCUMOCTHU MEPHOAA CBOOOJHBIX KOJICOaHUI
OT CONPOTHUBIICHUS.

HccnenoBanue koje0aHMil Ipy3a Ha MAacCHUBHOM NpPYKUHE C LENbI0 (OPMHUPOBAHUS
IpeJicTaBiIeHU 00 neabHON MOJENIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIeOaHUAX rpy3a Ha Py KUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

HaGmonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenue neproaa cBOOOIHBIX KOIeOaHUH HUTSHOTO U NPY>KUHHOT'O MasiTHUKOB.

N3ydenue 3aK0HOB ABM)KEHUS TEJa B X0/I€ KOJIeOaHU Ha yIIpyroMm MojBece.

N3y4yeHne qBUKEHHSI HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOLIMX KOJeOaHuUi.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexmpomazHumnule Koiedanus.

Koneb6arenpupiii kKOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJEOAHUS B HIACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUIUTYABI 3apsja KOHAEHCATOpa ¢
aMIUIUTY 101 CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUs PHEPTUU B UJICATIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxamooliue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHbBIE
KoJIeOaHusl.

[lepemennbIii TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIEE
3HAYEHUE CHJIBI TOKA M HAIPSDKEHUSI TP pa3InyHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT
BpPEMEHH.

CuHycongabHbIi IEPEMEHHBIN TOK. Pe3ncTop, KOHIeHCaTOp U KaTyIlKa UHAYKTUBHOCTH
B LIENIM CHHYCOUAAJIIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHNM.

Wneansubiil Tpanchopmatop. IIpousBonactBo, nepeaaya U norpeOiaeHUue >IEKTPUIECKON
SHEPIrHH.

DKOJIOrM4ECKHE PUCKHM IIPU IPOU3BOJCTBE IEKTPO3HEpruu. KyibTypa HCIONb30BaHUS
AJIEKTPOIHEPTUU B NTOBCETHEBHOM JKU3HH.

TexHudyeckue yCTpPONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NepPeMEeHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Hemoncmpayuu.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBHCUMOCTb YAaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuiorpaMMbl 3J1€EKTPOMarHUTHBIX KOJeOaHuH.

I'enepaTop He3aTyXaroMIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mojienb 37€KTpOMarHUTHOTO TeHepaTopa.

BrIHyX/1eHHbIE CHHYCOHIaIbHBIE KOJIEOaHMUs.

Pe3ucrop, karymika UHIYKTUBHOCTU U KOHJIEHCATOP B IIENH [IEPEMEHHOI0 TOKa.

Pe3onaHc mpu nocnenoBaTelnbHOM COEIMHEHUHM PE3UCTOpPA, KAaTyIIKM MHIYKTUBHOCTU U
KOHJIEHCaTopa.

VY CTpOHCTBO M PUHLIKIT AEHCTBHSI TpaHChopMaTopa.
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Mojienb TUHUM 3JEKTPOIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOTO TOKA YEpe3 MOCIEI0BATEIbHO COEAMHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

HabmtoneHue 31eKTpOMarHuTHOIO Pe30HaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMAZHUNHBLE 60TIHbL.

MexaHuyeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. [lomepeunsle W mpoaosbHBIE
BoJIHBL. [lepuon, ckopocTs pacnpocTpaHeHMsl U AjauHa BOJHBL. CBOMCTBa MEXaHMYECKHUX BOJIH:
OTpa)keHue, NpeoMiIeHe, nHTepdepeHus U TudpaKus.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[lymoBoe 3arpsi3sHEHHE OKPY KAIOLIEH cpeabl.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBUS HM3JIy4YE€HMsI JIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  2JIEKTPOMAarHWTHBIX  BOJH: OTpPaXEHHUE, IPEJIIOMIICHUE, MOJIspU3aLus,
uHTepdepeHus 1 qudpaxius.

[lIxana 251eKTPOMAarHUTHBIX BOJIH. IIpUMEHEHHE JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

[TpyHUMIIBI pagUOCBS3U U TeNeBUACHUA. Pagronokanuys.

DJEeKTPOMarHuTHOE 3arpsi3HEHNE OKPY KArOIIEeH CpeJibl.

TexHudyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
pagap, paauonpUEMHHK, TENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3zByKoBas
JUAarHOCTHKA B TEXHUKE U MEJULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacrpoCTpPaHEHHUE MOMEPEYHBIX U MPOIOIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBHCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Hab6utoienue otpakeHus U NpeaoMIIeHHUs] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHuuu u audpakimy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHUI pE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGuntonienue cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYIAOW M YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKCHHWE, IMPEIOMIICHHE,
noJsipuzanus, Tudpakuus, MHTepdepeHuus.

Oo6napyxenne nHOPaKPaCHOTO U yJIBTPaA()HUOIECTOBOTO H3ITYUCHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3yueHne nmapameTpoB 3ByKOBOM BOJIHBI.

N3y4enne pacipocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacIpOCTpPaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. ToueuHslii
HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. [locTpoeHue n300pa’keHUI B IIIOCKOM
3epkaiie. Cepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKkOHBI MpPEIOMJICHUS cBeTa. AOCOIIOTHBIA  IOKa3aTelb
npenomiieHuss. OTHOCUTENbHBIM IMOKa3arenab npenomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
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COOTHOLIEHHE JJIMH BOJH MpPH IEPEeXo]ie MOHOXPOMATHUYECKOIO CBETAa Yepe3 TpaHMIly pasjelna
IBYX ONITUYECKUX CPEN.

Xon nyueit B npusme. Jucnepcust ceera. CinoxHbIi coctaB Oesnoro cBera. LlBer.

ITonHOE BHyTpeHHEEe oTpaxkeHue. IIpenenbHblil yros NoJIHOro BHYTPEHHETO OTPaXKEHUS.

Cobuparoniie u pacceuBaromive JuH3bl. ToHkass nuH3a. DOKYCHOE pacCTOSIHHME U
OINTUYECKasi CHUJIa TOHKOM JIMH3BI. 3aBUCUMOCTb (POKYCHOTO PAacCTOSHHs TOHKOH cdepudeckoit
JIMH3bI OT €€ FeOMETPUH U OTHOCUTENILHOTO MOKa3aTessl IPEeTOMIICHUS.

@opMyia TOHKOU JUH3BL. Y BEIUYECHHE, JaBaEMOE JIMH30M.

Xon myya, NPOILEIIEro JUH3Y MO MIPOU3BOJIIbHBIM YIJIOM K €€ IJIaBHON ONTUYECKOH OCH.
IToctpoenne n300pakeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIUX M PACCEUBAIOIIMX JHH3AaX
U UX CUCTEMaX.

Onrtuyeckue npudopsl. Paspematomias cnocoOHocTh. [11a3 kKak onTuyeckas cucTema.

[Ipenensl npUMEHUMOCTH T'€OMETPUIECKOM ONTHUKH.

BonnoBast ontuka. HWuHtepdepenuus cBera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HAOMIOJIEHUs MAaKCUMyMOB U MHHHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [Ipumeps! kitaccuyecknx MHTEpPEPEeHIIMOHHBIX CXEM.

Hudpaxkuust cBera. [AudpaxiuonHas pemérka. YcioBue HaOMIOAECHUS TJIABHBIX
MaKCUMYMOB IpH [1aICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsipuszanus ceera.

TexHudyeckue ycCTpoOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: OYKH, JIyNa, IEPUCKOIL,
¢doToanmnapar, MHUKPOCKOI, NPOEKIUOHHBIN amnmapar, MNPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PPAKLUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeiomMieHus CBeTa.

HabmtoneHue noinHoro BHyTpeHHEro oTpaxkeHust. Mojiens CBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IyYKOB Y€Pe3 MIIOCKOMAPAIIIENIBbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONA.

Habmtonenue unrepdepenuuu cera.

Hab6utoienue 11B€TOB TOHKUX IJIEHOK.

Habmonenue nugpakuuu cera.

N3ydenne nuppakiMOHHON pemETKHY.

Habmtonenue nuppakinoOHHOTO CIIEKTPA.

HaGmronenue aucnepcun certa.

HabmtoneHue nonspuszaiuu cBeTa.

[IpumeHneHue noasporuI0B sl U3yUEHUS] MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKkym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUS OT BELIECTBA (Ha MPUMEPE KUIKUX
JIUH3).

W3mepenune pOKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIHH3.

[Torydyenune n3o00paxeHus B CUCTEME U3 IJIOCKOTO 3epKalia U JIMH3bI.

[Tonyuyenue n300paXkeHUs: B CUCTEME U3 BYX JIMH3.

KoHncTpyupoBanue TeecCKONMuecKUX CUCTEM.

Habmonenue nudpakunu, MHTEpHEpeHUU U MOJIAPU3ALUHU CBETA.

N3yyenue nonspusanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3yuenune naTepepeHIy Ja3epHOro U3IyUeHUs Ha IBYX LIEJISX.
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Hab6mronenue gucnepcum.

Habmtonenue u uccnenoBanue JUGppakiuOHHOTO CIEKTPa.

N3Mepenne 1JMHbI CBETOBOM BOJIHBI.

[TonmyuyeHue ciekTpa U3Ty4yeHHs CBETOMOA ITPU MOMOIIH AU(PAKIIMOHHON PEIIETKY.

Pa3pnen 6. OcHOBBI crienMaIbHONM TEOPUH OTHOCHTEILHOCTH.

I'panunpl NpUMEHMMOCTH KiIacCHMYeCKOd MexaHukd. IlocTymatel crnenuanbHOW TEOpUuU
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW — uHTepBan.  [IpeoOpasoBanuss  Jlopenua.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJIeHHE BpPEMEHU U COKpalleHHE
JUIAHBI.

DOHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEITUBUCTCKOMN YaCTUILbl. DHEPrUs MOKOS.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBbIE MNPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHnueckuil IKCIEPUMEHT, JJabopaTOpHbIE pabOThI, IPAKTUKYM.

OmnpeneneHyue UMITyJIbCa U SHEPTHH PEIATHUBUCTCKUX 4YacTHI (10 (oTorpadusim TpeKoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM IIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHo-601H0801 Oyanus3m.

PaBHOBECHOE TEIUIOBOE H3JIydyeHUE (M3JyuyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@®OTOHBI. DHEPrusa U UMITYJILC (POTOHA.

®oroaddext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢poTtordpdexra. YpaBHeHue DifHIITEHHA
s poroaddexra. «Kpacnas rpanunay poroaddexra.

JlaBneHue cBeTa (B 4YacTHOCTH, JaBJICHHE CBeTa HAa aOCOJIOTHO MOMVIOUIAIOIIYI0 U
a0COJIOTHO OoTpakarolyto nosepxHocts). OnbiTel I1. H. JleGenena.

BonnoBeie cBoiictBa yactun. Bonnel ne bpoiura. iimHa BonHel ne bpoiid u pazMepsl
o0ylacTH  JIOKaJIM3alMM  JABIXKYyIIeica 4vactunbl.  KopmycKyJasipHO-BOJHOBOW — Jyaliu3M.
Judpakiys 3J€KTpPOHOB Ha KpUCTAJLIaX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHolieHus: HeonpeaenéHuocrei I eitzenodepra.

TexHuyeckue ycTpocTBa M TEXHOJOTMYECKUE IPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
¢boToaTUMK, TYHHEIbHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOIUO/.

Hemoncmpayuu.

®oT03PeKT Ha YCTAaHOBKE C IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poTodPeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauos.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue oropesucropa.

N3mepenne nocrosinnoi [1nanka Ha ocHOBe rccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANPSKECHMUSL.

Tema 2. @usuka amoma.

OnbITH MO MCCIeI0BaHUIO CTpoeHUs aToma. [TnanetapHas Mmozens atoma Pesepdopra.

[Toctynatsl bopa. M3nyyenue u norjomieHre (GpOTOHOB IMPH MEPEXOAE aroMa C OJHOIO0
YPOBHS DHEPI'MH Ha APYTOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEprur aToMa Bo10po/a.

CrioHTaHHOE U BBIHYKIEHHOE M3IyueHue cera. Jlasep.
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TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: CHEKTPAJIbHBIA AHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

Ha6utoienue nHenvaTbIX CeKTPoB.

Y CTpoiCTBO U AeliCcTBUE CUETUMKA HOHU3UPYIOLINX YACTHULL.

Onpenenenue JJIMHBI BOJIHBI JIA3€PHOTO U3TYUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.

HaGmronenue nmuHedaToro crekTpa.

HccnenoBanue criekTpa pa3pe’KEHHOIO0 aTOMapHOIO BOJOPOAA U U3MEPEHUE IOCTOSTHHOU
PunGepra.

Tema 3. Qusuka amomHo20 A0pa U I1EMEHMAPHBLIX YACHULY,.

Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsya siapa. MaccoBoe 4uCiIO siapa.
N3otomsl.

PanuoaktuBHOCTE. Anba-pacnaa. DIEeKTPOHHBINA U MO3UTPOHHBIN Oera-pacnajn. ['amma-
U3ITyYEHHUE.

3aKOoH paaUMOAKTHUBHOrO pacnaja. PaauoakTuBHblE uH30TONmbl B mpupoje. CBolicTBa
HOHM3UPYIOLIETO  H3JyuyeHus. BinsHue pagvoOakTUBHOCTM HA  JKUBBIE  OPIaHU3MBIL.
EctectBennsblii poH nznyuenus. JJozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JleekT Macchl spa.

SAnepubie peakuuu. Jlenenue u cuHTe3 saep. SnepHoie peaxkTophl. [IpoOiembl
YIOPAaBISEMOTO0 TEPMOSIAEPHOTO CHHTE3a. OKOJIOIMUECKHE acCHEeKThl pPa3BUTHS  SOEPHOMN
SHEPreTHKH.

MeTopl perucTpaluy U UCCIEA0BAHNS AIEMEHTAPHbBIX YaCTHII.

@yH/IaMEHTAIIBHBIE B3aUMOJEHUCTBUA. bapuoHbI, Me30HBI U JienToHbl. [IpencraBienue o
CrangaptHoil Moznenu. KBapk-rirooHHas MOZIEIb aIpOHOB.

®dusuka 3a npenenamu CrannaptHolt mojenu. TEMHast Matepust U TEMHAs SHEPIHsL.

EnuncTBO M3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKUE MPOLECCHl: AO3UMETpP, Kamepa BuibcoHa,
SACPHBIA  PEaKkTop, TEPMOSIEPHBI peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHas
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C MCIIOJIB30BAaHUEM J1I03UMETpA.

Nzyyenue normomieHus: 0eTa-4acTUl] aTIFOMUHUEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPHU3UKH.

Oranbel  pa3BuTusi acTpoHomMuu. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAYEHHE
acTpoHOMUHU. [IpUMEHMMOCTb 3aKOHOB (HU3UKH s OOBSICHEHHS MNPUPOJIbI KOCMHUYECKHUX
00BEKTOB.

MeToapl acTpOHOMMYECKHMX HccleoBaHUM. COBpPEMEHHbBIE ONTUYECKUE TEJIECKOIBI,
pasvoTeNIeCKOIIbl, BHEATMOC(EpHasi aCTPOHOMHUSL.

Bun 3Bé3anoro neba. Co3Besaust, spKue 3BE3/1bl, IUTAHETHI, X BUIUMOE JABHKEHHE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE371.

3BE31pl, KX OCHOBHBIE XapaKTEepUCTUKH. JluarpamMma «CHEKTpajbHBIA Kilacc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM IIOCIEA0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBbY IS
3BE€31] IJVIABHOM mociiefoBareabHOCTU. BHyTpennee crtpoenue 3BE3a. CoBpeMEHHBIE
IIPEJICTaBICHUSI O IIPOMCXOXKIEHUH U 3BotonK CoiHIa U 3BE37. DTallbl )KU3HU 3BE3NL.
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Mnneunsiii [TyTs — Hama ["anmaktuka. [Tonoxxenue n nqmxenne Connna B ["anmaktuke. Tumbt
rajakTuk. PaguoranakTuky v kBazapel. YEpHbIE ABIPHI B SApax rajJlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
bonbuioro B3psiBa. PennkToBoe U3inydyeHue.

Macmrabnas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnsie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabonrooenus.

HaGmtonenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX ~MPWIOKEHUH U1 OINpeAENeHUs] TMOJO0XKEHUsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c0o3Be31si CEBEPHOIO NOJYIIApHsl U IPKUE 3BE3/BI.

HaGumonenus B Teneckon JlyHsl, TU1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIJICHUH.

Pu3nyecKuil NPaKTHKYM.

Crioco6bl n3MepeHus GU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJNIbHBIE  MOTPEIIHOCTH  K3MepeHul  ¢u3ndyeckux BeauuuH. OleHKa TpaHUI]
IIOTPELIHOCTEMN.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUM, WCCICIOBAaHUM 3aBUCUMOCTEH (U3UUIECKUX
BEJIMYMH, MPOBEpKa MPEII0KEHHBIX TUIOTe3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATUYECKUX
paznenax «Y4eHU4eCcKui IKCIEPUMEHT, JJa0OpaTOpHbIE pabOThI, IPAKTUKYM).

O0o0maroniee noBTOPEHME.

OO0o0meHne W cuUcTeMaTu3aluus CcojAepKaHMsl — pasfenoB  Kypca «MexaHukay,
«MonexynsipHas (pu3MKa U TEPMOAMHAMHUKA», «JIEKTPOAUHAMUKaAY, «KoneOaHus U BOJIHBI»,
«OCHOBBI CIIEIMATILHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas Qu3nukay, «IIEMEHTHI
aCTPOHOMMU U aCTPODUIUKI.

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COLMAIBHOW U
THYECKON cdepax [IesATeNbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HAay4yHOM KapTHHE MHpA, 3HAYCHUE OIMCATEIBHOM, CHUCTEMAaTU3HPYIOLIEH,
OOBSICHUTENILHON U MIPOTHOCTUYECKON (YyHKIMN (HU3UYECKON TEOpHUHU, POJIb (PU3HMUECKON TEOPHH
B (JOPMUPOBAHUU IPEICTABICHUN O (U3NYECKONW KapTHHE MUpa, MECTO (PU3NUECKON KapTUHBI
MUpa B 00ILeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPECTAaBICHUN O IPUPOJE.

Me:xknpeamMeTHble CBSI3HU.

N3zyuenune kypca ¢puszuku yriay6iéHHoro ypoBHsa B 11 kiacce oCyIiecTBISIETCS C YUETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH, OWOJIOTMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meacnpeomemnsle nonamus, c6A3aHHbIE C USYUEHUEM MENO0006 HAYUHO20 NOZHAHUA:
ABJICHHE, Hay4HbIM (akt, rumnores3a, (uzndeckas BEIUYMHA, 3aKOH, Teopus, HaOIIoIeHHe,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELIHOCTH U3MEPEHUI, U3MEPUTEIbHbBIE
npubopsl, nudpoBas adoparopusi.

Mamemamuka: penieHUe CUCTEMBbl ypaBHEHUH. TpuUroHoMerpuueckue (pyHKIHUU: CHHYC,
KOCUHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOprl M HX
MIPOEKIIMU Ha OCU KOOpAMHAT, CIOXKEHHE BEKTOpoB. IIpon3BojHBIE 37€MEHTApHBIX (YHKIUI.
[Tpu3Haku nogo0us TPEYrobHUKOB, ONpeeIeHUE TUIOIMAAN TUIOCKUX GUryp U 00béma Tel.

Buonozua: >nextpuueckue sBICHUS B KUBOM MpHpOJE, KojeOaTelbHbE IBUKECHUS B
KUBOM  IIpUpOJE,  OKOJOIMYECKME  PHUCKM  IpU  IPOU3BOJACTBE  DIIEKTPOIHEPIuUH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl, yJIbTpa3ByKOBas JAMArHOCTHKA B
MEIULMHE, ONITUYECKUE SBICHUS B )KUBOU NIPUPOE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAIbHbBIN aHAIN3.
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TI'eozpaghua: marnuTHbIE TONIOCA 3€MJIH, 3aJIe)KH MAarHUTHBIX pyA, POTOCHEMKA 36MHOMN
MIOBEPXHOCTH, cercmorpad.

Texnonozua: npuMEHEHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOABUTaATENb
SlkoOu, reHepaTop NEPEeMEHHOr0 TOKa, HMHIAYKIMOHHAs Ie4b, JHMHUM 3JeKTpolepenad,
ANIEKTPOJIBUraTeNlb, pajgap, paJuONpUEMHUK, TeJEeBU30p, aHTeHHa, TenegoH, CBY-meus,
yJIBTpa3ByKOBasi AMATHOCTHKA B TEXHUKE, NPOEKLUMOHHBIN anmapar, BOJOKOHHAs OITHKA,
COJIHCYHaA 6aTape$1, CITYTHHUKOBBIC l'IpI/IéMHI/IKI/Ij AACpHad SOHCPIreTUKAa U SKOJIOTHUYCCKUC ACIICKThI
€€ pa3BUTHUA.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3y/abTaThl OCBOCHUs yueOHoro npeamera «Dusnka» IOMKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUIMXCS PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEN
MO3ULIMEH JIMYHOCTH, CUCTEMOM LICHHOCTHBIX OpUEHTAlUl, IIO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSM POCCHICKOro  oOIiecTBa,
pPaCUIMPEHNUE JKU3HEHHOIO OIBbITa U OIBITA AEATEIBHOCTU B IIPOLIECCE PEeAM3alUUd OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOU IEATEIbHOCTH, B TOM YUCJIE B YACTH:

rPa’JAaHCKOI0 BOCIIMTAHHSA:
e c(hOPMHUPOBAHHOCTh TPAXJIAHCKOW MO3MIMU OOYyYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOI0 WJIE€HAa POCCUIICKOro O0IECTBa;
® [pPUHATHE TPAJULHUOHHBIX OOLIECUETIOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEIA;
® TOTOBHOCTH BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX I'PaXKITaHCKOTO OOIIEeCTBa,
Y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEeIbHON OpraHU3ally;
e YMEHHME B3aUMOJCHCTBOBATb C COLMUAJIbHBIMM WHCTUTYTAMU B COOTBETCTBUU C HUX
(GYHKUMSMU U Ha3HAUYECHUEM;
® TOTOBHOCTb K TYyMaHUTAPHOW U BOJIOHTEPCKOM EATEIBHOCTH.
NMATPHOTHYECKOI0 BOCIIMTAHMA:
e cpOpMHUPOBAHHOCTH POCCUNCKON rpa’kJaHCKON UICHTUYHOCTH, TATPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHHUE K IOCYAApCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSAM POCCHUMCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOT'O IOBEJICHUS;
® CrHOCOOHOCTh OLEHHBATh CUTYall{l0 M TPUHUMATh OCO3HAHHBIE  PpeEIICHUs,
OPHUEHTHPYSCh HAa MOpPaJIbHO-HPABCTBCHHBIE HOPMBI M LEHHOCTH, B TOM 4YHCIIE B
NESITEIIbHOCTH YYEHOT0;
® 0OCO3HaHME JUYHOT'O BKJIaJa B IOCTPOCHHE YCTOMYUBOTO Oy TyIIErO.
3CTEeTHYECKOr0 BOCIIUTAHMSA:
® HCTETMYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs OCTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3MUECKON HAYKe.
TPYAOBOIO BOCIIMTAHUSA:
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MHTEpEC K pasiudHbIM cdepaM NpodhecCHOHAIBHON JeATEIBHOCTH, B TOM YHCJIC
CBSI3aHHBIM C (DM3MKOM M TEXHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBIN BBIOOp OymyIiei
npodeccuu U peann30BbIBATh COOCTBEHHBIC KU3HECHHBIC TITAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHUIO B 00JACTH (U3UKHU
Ha MPOTSHKEHUU BCEH JKU3HH.

IKOJOIrH4€¢CKOro BOCIIiMTaHus:

c(hOPMHUPOBAHHOCTD HIKOJOTMYECKON KyJIbTYphl, OCO3HaHHME IJIO0ANBHOIO XapakTepa
AKOJIOTMYECKUX MTPOOIIEM;

IUIAaHUPOBaHHUE M OCYIIECTBJICHUE JICHCTBUN B OKpYXarolIei cpelie Ha OCHOBE 3HAHMS
1eJiel YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacHMpeHue OmbITa JAEATEIBbHOCTH HKOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAaHUH TI0 (pr3nKe.

HEHHOCTU HAYYHOI'0 IO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (hrU3NYECKON HAYKU;
OCO3HaHME IICHHOCTH HAy4YHOH JeATeNbHOCTH, IOTOBHOCTh B IpOLECCE H3YUYCHHUS
GU3MKN  OCYIIECTBIATH  INPOEKTHYIO M MCCIEIOBATENbCKYIO  JESTEIbHOCTD
WH/IMBUIYAIbHO U B TPYIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE NeiCTBUS
Ba3oBble JJornueckue neiicTBuA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyalM3UpoOBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh LENIH IEATEIbHOCTH, 33aBaTh IapaMeTpbl U KpPUTEPUHU UX JOCTHIKCHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpuBaeMbIX (DU3HUECKUX
SIBJICHUSIX;

pa3pabarbiBaTh IUIaH peIIeHUS TpoOJeMbl C Y4ETOM aHajuu3a HUMEIOIIUXCS
MaTepUalbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACATECIBHOCTD, OLEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM,
OLICHUBATb PUCKHU IIOCJIEACTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATh PabOTy B YCIOBHSIX PpEaJbHOr0, BUPTYaJbHOIO H
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciaenoBaTeabCcKue AeiicTBUS:

BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHU U MeTOAaMH (hU3HUSCKOMN
HaYKW;

BIIQJICTh HAaBBIKAMH Y4YEOHO-MCCIEOBATEIbCKOM UM TMPOEKTHON JesSTeNbHOCTH B
obnactu (U3HKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IIOUCKY
METOJIOB pEIICHUS 3a7a4 (PU3UIECKOrO COACPNKAHMS, NPUMCHCHHIO Pa3IMYHBIX
METOJIOB TIO3HAHUS,

BJIAJICTh BUJaMH JICSITEIBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIINH,
npeoOpa30BaHUI0 U MPUMECHEHUIO B PA3JIUYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCJIC IIPH
CO3/IaHMU yUEOHBIX MPOCKTOB B 00JIACTH (PU3UKY;
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BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJlM3UpOBaTh 3a/Jady, BBIJBUTATh
TUIOTEe3y €€ peleHus, HaXOAWTb apryMEHThl [UIs JIOKa3aTelbCTBA CBOUX
YTBEPKIACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3MPOBATh IIOJIYYCHHBIE B XOJ€ pELIEHUS 3aJaud pe3yjbTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;
CTaBUTH U (pOpMyIHpOBaTH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNIbHON AESITENFHOCTH, B
TOM YHUCIIE MIPU U3YUYEHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTHUECKYIO 00IacTh KU3HEEATEIIbHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJyIaraTh OPUTHHAIbHbIE MTOAX0Abl U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 331a4H, IOMYCKAIOIINE albTepHATUBHBIC PELICHHUSI.

Pa6ora ¢ undopmanmueii:

BJaJIeTh HABBIKAMU TIIOJIy4eHUs UWHPoOpManuud (PHU3HUUECKOTO COICpKAHUS W3
HUCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSTENbHO OCYLIECTBIATh IOMCK, AaHaU3,
CHUCTEMAaTU3aLMI0 W MHTEpIpeTalul0 HH(QOpPMalUK pa3UyHbIX BHUIOB U  (GOpM
IIPEJICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJB30BaTh CpeicTBA MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHHMKATHBHBIX U OpPraHM3alMOHHBIX 3a7ad C
COOJIFOJICHUEM  TpeOOBAaHMM HIPrOHOMHMKHM, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, TPaBOBBIX H JTUYECKUX HOPM, HOPM HH(MOPMAIUOHHON
0e30IaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3NYECKOTO COIEpX aHUs B Pa3IUYHBIX QopMmMaTax ¢ y4ETOM
Ha3HayeHUs: MHGOpMalMU U LEJIEBOM ayIuTOpPHH, BBIOMpas ONTUMAaIbHYIO (GopMy
NPE/CTaBICHUS U BU3YyaIU3alllu.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIIbHBIC yqeﬁﬂme JeCcTBHUA:

OCYIIECTBIISTH OOIICHNE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU JIEATEIIHHOCTH;
pacro3HaBaTh MPEAMOCHUTKH KOH(PIMKTHBIX CUTYAIlUi U CMATYATh KOH(ITUKTHI;
Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHHOW U WHIUBUIYIBHOU PabOTHI;
BbIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEHN KayKJ0r0 4JeHa KOJUIEKTUBA;

MPUHUMATh €I COBMECTHOW AEATEIbHOCTH, OPTraHW30BbIBATH M KOOPAWHUPOBATH
JNEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTaBIISITh IUIAH JIEUCTBUN, paclpelesiaTh POJIUA C
y4€TOM MHEHUH YYaCTHHKOB, 00CYK/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHHMBAaTh KAadyeCTBO CBOETr0 BKJIaJa W KaXIOTO YYaCTHHKAa KOMaHIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3UIMHA HOBHU3HBI, OPUTUHAIIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBJISATh MO3UTHBHOE CTPATETHUYECKOE IIOBEJCHUE B PA3JIMYHBIX CUTYalMsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble YHHBEpPCAJIbHbIE YUeOHbIE 1eCTBHS
Camoopranuzauus:

CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIIbBHYIO JCATCIBHOCTD B o0iactu (I)I/ISI/IKI/I )51
ACTPOHOMUH, BBIABJIATH HpO6JIeMLI, CTaBUTb U (bOpMyJII/IpOBaTL COOCTBEHHbIE 3aaa4du;
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CaMOCTOSTEJIBHO COCTABJIATH IJIAH PEIICHUs PAacCUETHBIX M KaUeCTBEHHBIX 3aJ]1ay, IJIaH
BBITMIOJTHEHHSI MIPAKTUYECKOW PabOThl ¢ y4éTOM HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYalIUsM;

pacHIupsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO JSPYIUIMA B 001acTH (PU3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’Ib, SMOLMOHAIbHBbII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HABbIKAMHU TI03HABATENbHOM peQIeKCUM KaK OCO3HAaHHS COBEpPIIAEMBIX
NENUCTBUN U MBICIIUTENIBHBIX MIPOLECCOB, UX PE3YyIbTATOB M OCHOBAaHH;

MCTIOJIb30BaTh MPUEMBI pedIIeKCHUH ISl OIICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHIXKEHUIO;
IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIA3€ PE3YJIBTaTOB NEATEIbHOCTH;
NpUHUMATD ceOs, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JEATEIBbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpomecce nocTmkeHHs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBbI MO (U3HKE s
YPOBHS CpeHero ooiero oOpa3oBaHus y 00y4YaroUIMXcs COBEPUICHCTBYETCSI IMOIIMOHATBHBIN
WHTEJUICKT, MPEeIoIaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOUIETO CIIOCOOHOCTh TIOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIPABJICHUS PAa3BUTHS COOCTBEHHON SMOIMOHAIBHON CQephl,
OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHMsI,  BKIIOYAIOMIETO  CaMOKOHTPOJb,  yYMEHHE  INPUHUMATh
OTBETCTBEHHOCTh 33 CBOE TIOBEJCHHE, CHOCOOHOCTh  AJaNTHPOBATBCA K
HMOILIMOHAIBHBIM U3MEHEHHSIM U MIPOSBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIUH, BKJIFOYAIOIICH CTPEMJICHHUE K JIOCTHKCHHIO IIETTH U yCIIeXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXO/ISI U3 CBOUX BO3MOXKHOCTEHA;
SMIATHH, BKJITFOYAOINIEH CITOCOOHOCTh MOHMMATh SMOITMOHATIBHOE COCTOSHUE JAPYTHX,
VYHUTHIBATh €0 TPU OCYIICCTBICHUU OOMICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAUBATh OTHOIICHHS C
JAPYTUMH JIFOJbMU, 3a00TUTHCS, IPOSBIISITh MHTEPEC U pa3peraTh KOHQIHUKTHIL.

I[NPEAMETHBIE PE3VIJIBTATHI

K konmy obyudenust B 10 Knacce npeaMeTHbIE pe3yJabTaThl Ha YIIyOJEHHOM YPOBHE JOJKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD y OOYUYAIOLINXCS YMEHUHI:

MOHUMATh POJb (PU3MKK B DSKOHOMHYECKOH, TEXHOJOTHYECKOW, H3KOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOHN cepax AesTeIbHOCTH YeIOBEKa, posib U MeCTO (DU3UKHU B
COBPEMEHHOU Hay4HOU KapTUHE MUpa, 3HAYEHUE OIHCATENbHOMH,
CUCTEMATHU3HUPYIOIIEeH, OOBSICHUTENPHOM M NMPOTHOCTHYECKON (PyHKUMH (u3nyeckoit

26



TEOPUH — MEXaHHUKH, MOJICKYJSIPHOW (U3WKKH W TEPMOJAMHAMHKHU, POJIb (PU3NUECKON
Teopuu B (POPMUPOBAHUHU MIPEIICTABICHUI O PU3NIECKON KapTUHE MUPA;
pa3iauyaTh yCIOBUS MPUMEHMMOCTH Mojeneld (u3Mueckux Teln U MPOIEeCcCOB
(s1BJIEHUI): MHEPIMATIbHAS CUCTEMa OTCUETa, a0CONIIOTHO TBEPOE TENO, MaTepuaIbHas
TOYKa, PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TajaeHue, aOCOJIOTHO ymnpyras
nedopmarysi, abCOIIOTHO yHPyroe U abCONIOTHO HEYINPYroe CTOJIKHOBEHHS, MOJEIU
ra3a, >KHJKOCTH U TBEPAOro (KpPUCTAIUIMYECKOTO) TeJa, HACAbHBIA Ta3, TOYCUHBIN
3apA]l, OTHOPOJHOE 3JIEKTPUUYECKOE T10JIE;
paznuyaTh yCIOBUsA (TpaHMIB, OOJACTH) NPUMEHHMOCTH (PU3NYECKUX 3aKOHOB,
MMOHUMATh BCEOOIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAHHMYCHHOCTH
MCI0JIb30BAaHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBaTh MU OOBSACHATH MEXaHWYECKHE TMPOIECCHl M  SABICHUS, HCIONb3YS
OCHOBHBIC TIOJIO)KEHHUS W 3aKOHbl MEXaHHKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
IBYOKCHHS, (DOPMYJIbl KMHEMATUKHA PABHOYCKOPEHHOTO MBIDKEHUS, MpeoOpa3oBaHUS
lanunes nmiug ckopocTH M MepeMelleHus, 3akoHbl  HblOTOHA, NpUHIUI
OTHOCUTENBHOCTH ['ayniies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUS
UMIyJIbCAa M MEXaHWYEeCKOM »SHEpruu, CBs3b paboOThl CHWJIBI C H3MEHEHUEM
MEXaHMYECKOM JHEpPruM, YCJIOBUS paBHOBECHUS TBEPAOro Tena), MpPU ITOM
HCIIOJI30BAaTh ~ MAaT€MAaTUYECKOE  BBIPA)KEHUE  3aKOHOB, yKa3blBaThb  YCJIOBUS
MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB: MpeoOpa3zoBanuil ["anumies,, BTOpOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHMUYECKOW YHEPruu, 3aKOHa
BCEMHUPHOT'O TATOTCHHUS;
aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCH M SBICHUS, HCIOJNB3YsI OCHOBHBIE
nonoxkenuss MKT u 3akoHBI MOJIGKYJSIpHON (U3UKM U TEPMOAMHAMUKH (CBSI3b
JABJICHUS WJC€ATBHOIO I'a3a CO CPEIHEH KUHETUYECKON YHEPTUEH TEIJIOBOTO ABUKEHUS
M KOHLEHTpauued ero MoJIeKYyJ, CBsI3b TEMIEpaTypbl BEIIECTBA CO CpeaHel
KMHETUYECKON JHEpPrue TEIUIOBOrO JBWIKEHHMS €ro 4YacTHIl, CBS3b JaBJICHUS
UJealbHOrO Ta3a C KOHLEHTpauued MOJIEKYJ] MU €ro TEeMIEpaTypou, ypaBHEHUE
MenneneeBa—KnaneiipoHa, IEpBbII 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
SHEPTUM B TEIUIOBBIX MpOLECccax), MpPU STOM MCIOJIb30BaTh MaTEMaTUYECKOE
BBIPAYKCHHE 3aKOHOB, YKa3bIBaThb YCIOBHS NMPUMEHUMOCTH YpaBHEHUs MeHeneeBa—
Knaneiipona;
aHAJIM3UPOBaTh U OOBSACHATH DIEKTPUYECKHE SBICHUS, MHCIONb3ys] OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS SIIEKTPUUECKOro 3apsia,
3akoH  KyJioHa, DNOTEHUHAIBHOCTb  BJIEKTPOCTATUYECKOTO  MOJsA,  MPUHLIMI
CYNEPIIO3UINH DJIEKTPUYECKUX TOJIEH, IPU 3TOM YKa3blBasl YCIOBUS IPUMEHUMOCTH
3akoHa Kynona, a Takke MpakTUYECKH Ba)KHbIE COOTHOLIEHUWs: 3akoHbI Oma Jist
y4acTKa LEeNU U Uil 3aMKHYTOM 3JIEKTpUYECKOU LenH, 3akoH Jxoyns—J/lenua, npaBuna
Kupxroda, 3axorsr @apazest U1sl SIEKTPOIH3a);
OIMUCHIBaTh (PU3UYECKUE MPOLIECCHI U SIBICHUS, UCIONB3Ysl BEUYHHBL: TIEpeMeIIeHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJILC TE€JIa U CUCTEMBI TeJl, CUja, MOMEHT CHUJIbl, JaBJICHUE,
MOTCHITMAIbHAS JHEPrUs, KUHETHUYECKas JHEPrus, MEXaHW4ecKas »Heprus, pabdora
CWJIbI, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE, Chjla TSDKECTH, Cuila YIPYrocTH, Cuja
TPEHUSI, MOIITHOCTbh, SHEPTHS B3aUMOJICUCTBUS Tea ¢ 3eMiIEi BOIHM3M €€ MOBEPXHOCTH,
SHEprus ympyrod aepopmanuvu TPYNKHHBI, KOIUYECTBO TEIJIOTHI, aOCONIOTHAs
TeMIiepatypa Tela, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSS JHEPTUS HICATHLHOTO
OJTHOATOMHOTO Ta3a, paboTa UAEaTbHOTO Ta3a, OTHOCHUTEIbHAs BIAXKHOCTH BO3AyXa,
KIIZ] waeanbHOro TEIUIOBOIO JIBUTATENsl; JJIEKTPUUYECKOE I0JIe, HAIPSKEHHOCTh
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AIIEKTPUYECKOTO TMOJIsI, HANPSDKEHHOCTH IMOJII TOYEYHOIO 3apsiia WU 3apsLKEHHOTO
mapa B BaKyyMe U B JIUAJIEKTPUKE, MOTEHIUAN 3JIEKTPOCTATUYECKOTO MOJIsI, pa3HOCTh
MOTEHLIMAJIOB, AJIEKTPOJABIDKYIAs CHUJia, CUJAa TOKA, HAIpPSDKEHHE, MOIIHOCTh TOKa,
NIEKTpUYEcKasi EMKOCTb IUIOCKOIO KOHJIEHCATOpa, CONPOTHBIICEHHUE Y4YacTKa LIENH C
[OCNIEAOBATENbHBIM M MApaJUIeNIbHBIM ~ COEIMHEHHUEM  PE3UCTOPOB,  DHEPrus
IEKTPUYECKOTO 10JI1 KOHJEHCATOPA;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHWs (PUINYECKUX  SBICHUN: MEXaHUYECKOe
NBWKEHUE, TEIUIOBOE JBW)KEHUE YaCTHUIl BEIIECTBA, TEIJIOBOE pPaBHOBECHUE,
OpoyHOBCKOE ABMKEHUE, MU dy3usi, UCTIapeHNEe, KUIICHUE U KOHICHCAIIHSI, TUIABJICHHUE
U KpUCTAUIM3alMsl, HANpPABJICHHOCTh  TEIUIONEpEeAaud, JJIEKTpU3auus  Tell,
AKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKOM BEIMYMHBI OT APYToM C
WCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, MpU STOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcHpoBaTh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIIMYMH B BUJE
rpaduKoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEpPeHHi, JenaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHuUs;

IIPOBOJANTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIWYUH, IPU 3TOM BHIOMpATh
ONTUMANbHBIA METOJ W3MEPEHHs, OLEHUBATh aOCOJIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAMTH  OMBITHI MO TPOBEPKE MPEAJOKEHHOW TUIMOTE3bl:  IJIAHUPOBATh
OKCIIEPUMEHT,  CcOOMpaTh  HAKCIEPUMEHTAJIbHYIO  YCTaHOBKY, aHAJIU3HPOBATh
II0JIyYEHHBIE PE3YJIBTAThl U JA€aTh BBIBOJ O CTATyCE MPEJIOKEHHOM T'MIIOTE3bI;
coOroaTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEISCHUH HCCIEAOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, MPAKTHKyMa U y4yeOHO-HCCIIEIOBATEIbCKON M MPOEKTHOMN
JESATENbHOCTH C UCIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOHCTB M Ja00OpaTOPHOTO
o0opyI0BaHUs;

pemaTth pacy€THBIC 3aJadyd C SBHO 3aJaHHOW W HESBHO 3aJaHHOW (u3nyeckoin
MOJIETIbIO: Ha OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (U3HUECKOI
MOJIETIM, OTBEYarIield TpeOOBaHUSAM 3aJaud, NPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  IOCTYyJaThl (PU3WYECKUX TEOPHUM MpH  HCHOJIB30BAaHUU
MaTeMaTUYECKUX METOJOB pEIIeHUs 3a/Jay, MPOBOJUTH PACUEThl HA OCHOBAHUU
UMEIOLINXCA JAaHHBIX, AaHAJIM3UpPOBAaTh pPE3yJbTaThl U KOPPEKTHUPOBAaTh METO/bI
pELIECHNUs C YYETOM IIOJyUYEHHBIX Pe3yJIbTaTOB;

peliaTh KauecTBEHHbIE 3a7]au, TpeOyIoIe MpUMEeHEHUs 3HAHUIM U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a Takke MHTETrpallMd 3HAHUW U3 JPYTHX HPEeIMETOB €CTECTBEHHO-
Hay4YHOI'0 IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIENIOYKY PACCyKIECHHUHW C OIOpPOM Ha
M3YyYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PUBNYECKUE SIBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JIIsl OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
IIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHME IPOIECCOB OKPYKAIOLIEr0 MHpA, B Ppa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJIM3UpPOBaTh W  OLEHUBATh IOCJIEACTBUS OBITOBOM W  MPOU3BOACTBEHHOI
NeSITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (U3WYECKUMHU NpOLEccCaMH, C MO3ULMI
IKOJIOTMYECKOHN 0€30M1acCHOCTH, IIpEICTaBICHUN 0 panroHaIbHOM
[IPUPOJIONIONB30BAaHUH, a TaKXKe pPa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HayKu U
TEXHOJIOTUH U1 JabHEHIIIEro pa3BUTHsI YeI0OBEUECKOro 00IIeCTBa;
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IPUMEHSTh pa3IMyHble CIIOCO0BI PabOoThl ¢ MHpOpMaLKel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOIMH, TMpH  ITOM
UCTOJBb30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMH  JUIi  IIOWCKa,
nepepabOTKU M NpeAbsBICHUs Y4eOHOW M HAay4HO-IOMYJIApHOM HHpOpMauuy,
CTPYKTYPUPOBAaHUSI W MHTEPIpPETAlMK WH(POPMALNHU, MOJYYCHHOH U3 PpazIHYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH M0JIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHMM, TaK U HAa OCHOBE aHaJn3a
UCTOYHUKA HH(POPMALIUY;

MPOSBISATh OpPraHU3allMOHHBIE M TO3HABaTeJIbHbIE YMEHHSI CaMOCTOSITEIIbHOTO
pUOOpETEeHUs] HOBBIX 3HAHUW B TPOLIECCE BBHINOJHEHHUS IPOEKTHBIX U Y4eOHO-
UCCIIeI0BATENLCKUX PadoT;

paboTaTh B IpyMmIe C UCIOJIHEHHUEM DPA3JIMYHbIX COLMAJIbHBIX POJIEH, MIaHUPOBATh
pa®oTy TIpymnmbl, palMOHAIBHO pACHpeAessaTh JAEATENbHOCTh B HECTAHAAPTHBIX
CUTYyalUsX, aJIcKBaTHO OLIEHUBATh BKJIAJ KaXJ0I0 U3 YYaCTHUKOB I'PYIIIBI B PELLIEHUE
paccMaTpuBaeMoil poOIeMBl;

MpOSBIAT, MOTHBaLMIO K Oyaymed mnpodeccHOHANbHOM — IeSTENbHOCTH IO
CHEIUATBHOCTIM (U3UKO-TEXHUUECKOTO MPOQHUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3yJbTaThl HA YIUIyOJEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUA:

NOHUMAaTh pOJb (U3MKKM B HSKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBHOW U
THYECKON cdepax HesTeIbHOCTH YEJOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOM
HAYYHOH KapTUHE MHPA, POJIb ACTPOHOMHUH B MPAKTHUECKOU IEATEILHOCTH YEJIOBEKa U
JalbHEWIIeM  Hay4yHO-TEXHHYECKOM  pa3BUTHM,  3HAYCHHE  ONUCATENIbHOH,
CHCTEMAaTH3UPYIOLIEH, OOBSICHUTENPHOW M MPOTHOCTUYECKON (YHKIMH (PHU3NUECKOM
TEOPUH — DJIEKTPOAMHAMHUKH, CHEIMAIbHOH TEOPUM OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uku, ponb GU3NUECKON TeOpuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPa, MeCTO (hU3MYecKOH KAapTHHBI MHpa B OOLIEM Psy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX IPEJICTABICHUI O IPUPOJIE;

pa3nuyaTth yCIOBHUS NPUMEHHUMOCTH Mojeneld (U3MYEeCKUX Tel U MpPOIEecCOoB
(sIBNIEHMIT):  OIHOPOJHOE  ANIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IO,
rapMOHHMYECKHE KOJeOaHUs, MaTeMaTHYEeCKUH MAasTHUK, WJEANbHbIA NpPYKUHHbBIN
MasiTHUK, FTapMOHUYECKHE BOJIHBI, UACATIbHbIN KOJIeOAaTeNbHbIH KOHTYp, TOHKas JIMH3A,
MOJIeNIel aToMa, aTOMHOTO $Si/Ipa U KBaHTOBOM MOJIEIH CBETA,

pa3nuyath YCioBUS (TpaHMIBI, OONACTH) NTPUMEHHMMOCTH (HU3UUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMil XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHHYEHHOCTD
UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh M OOBSICHATH DJICKTPOMATHUTHBIC TPOIECCHl M SBICHUS, WCIOIB3YS
OCHOBHBIC TIIOJIOKEHHMSI W 3aKOHBI DJJIEKTPOJAWHAMHKH W CIHCIHATBHON TEOpPHH
OTHOCUTEJILHOCTH (3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsija, cuia Amiepa, cuia
JlopeHia, 3akoH JJEKTPOMArHWUTHOM WHAYKIWH, mpaBwio Jlenma, cBss3p JJC
CAMOMHJIYKIIMM B DJIEMEHTE 3JEKTPUYECKOH LEemu €O CKOPOCTbIO M3MEHEHMS CHIIBI
TOKA, MOCTYJIaThl CHEIMAbHON TE€OpUN OTHOCUTEIBHOCTH DUHIITEHHA);
aHATM3UPOBATh U OOBACHATH KBAHTOBBIEC MPOLIECCH U SBJICHUS, UCTIONbB3YS MOJIOKEHHS
KBaHTOBOU (u3uku (ypaBHeHHe JiHIITEelWHA a1 (Gorodaddexra, mepBolid U BTOPOI
noctyiarsl bopa, npuHLIMI COOTHOIIEHUs HeomnpeaenéHHocTel I'elizenOepra, 3aKOHbI
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COXPAHEHHUs 3apsI0BOIO0 U MAacCOBOTO YHCEN M DHEPIMU B SACPHBIX PEAKIUAX, 3aKOH
PaZOaKTUBHOTO pacnazia);

OTUCHIBaTh (hU3MUYECKUE MPOIIECCHI U SABICHUS, UCIONIB3YS BEIUYHHBI: HAMPSHKEHHOCTD
AIIEKTPUYECKOTO0  TOJS, IMOTEHIMAN  3JEKTPOCTATHMYECKOTO  MOJs, Pa3HOCTh
MOTEHIIMAJIOB, JJIEKTPOJBIIKYIIAS CHJIA, WHIYKIMS MAarHUTHOTO TIOJSi, MarHUTHBIN
MOTOK, CWJIa AMIepa, HUHIYKTUBHOCTb, JJIEKTPOJBIKYIAS CHJIa CaMOMHIYKIUH,
SHEPrUsi MATHUTHOTO TOJISI MMPOBOJHUKA C TOKOM, PEISTHBUCTCKUI UMITYJILC, TIOTHAS
SHEPrusi, YHEPTUs MOKOSI CBOOOTHON YaCTHUIIbl, SHEPTUSA U UMITYJIbC (OTOHA, MAaCCOBOE
YUCIIO U 3aps] siipa, SHEPTUs CBA3HU ]Ipa;

OOBSICHATH OCOOCHHOCTH TPOTEKAHWS (PUINUECKUX SBICHUHN: DIIEKTPOMArHUTHAS
WHAYKIHS, CAMOUHIYKIUS, PE30HAHC, UHTep(hepeHIIHs BOIH, AUPPAKIIHS, TUCTIEPCHs,
MIOJITHOE BHYTpEHHEE oTpaxkeHue, (ortosnekrpudeckuit 3gdekt (poroaddexr), anpda-
u Oera-pacmazpl  sjAep, TramMMma-u3iIydeHue saep, (pu3uveckwe  MPUHIIMIIBI
CHEKTPaJIbHOTO aHaIM3a U paboThI Ja3epa;

OTIpE/EIIATh HANpaBICHUE MHIAYKIMM MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M300pa)kK€HHE, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JIMH30U, W
paccUUTHIBATh €T0 XapaKTePUCTHUKHY;

MPUMEHSTh OCHOBOIIOJIATalOINe ACTPOHOMHUYECKHE MOHSATHUS, TEOPHUH M 3aKOHBI IS
aHaliM3a M OOBsACHEHUS (PU3MUECKUX TMPOILECCOB, MPOUCXOIANIMX B 3BE3HAaX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTHYECKOW cpeje; JABIKEHHS HeOeCHBIX Tell,
SBOIIONMH 3BE31 1 BeeneHnnoi;

MIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJTyYeHHOW 3aBUCHUMOCTH (PH3MYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH M3MEpPEHUH, JelaTh BBIBOABI 10  pe3yJbTaTam
UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIMYUH, TPU 3TOM BHIOMpATh
ONTUMAJbHBIA METOJl H3MEpPEHHUs, OIICHMBATh AaOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH;

MPOBOAWTH  OMNBITHI 1O TPOBEPKE TMPEAJIOKEHHOW THUIMOTE3bl:  IIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAJbHYI)  YCTaHOBKY, aHAIM3HPOBATh
MIOJTy4YEHHBIE PE3yJIbTAThI U €JIaTh BBIBOJ] O CTaTyCE MPEJIOKEHHOM T'MIOTEe3bl;
OIMHUCHIBATh METOBI TIOTYUYSHUS HAYIHBIX aCTPOHOMHYSCKHUX 3HAHUMH;

co0roaTh MpaBmiia 0€30IacHOro TpyJa MpU MPOBEICHUHM MCCIEAOBAHUN B pamKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTHUKyMa U y4yeOHO-HCCIIEOBATEIbCKON M MPOEKTHOMN
JESTeIbHOCTH C HCIOJIb30BAHUEM M3MEPUTENIBHBIX YCTPOHUCTB U J1a00paTOpHOTO
000opyI0BaHNS;

pemiate pacdyEéTHBIC 3ala4dl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW (hU3HUYECKOM
MOJICJIbIO: Ha OCHOBaHMM aHAJIM3a YCIOBHS BBIOMpAaTh (PHU3HMUECKUE MOJIEIH,
OTBeYarore TpeOOBaHUAM 3aJIa4H, IPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJaThl (PU3MUYECKUX TEOPH MpPU HCIONb30BaHUM MAaTEMAaTUYECKHX METOJIOB
pelieHrs 3ajay, TMPOBOJUTH pPAacu€Thl HAa OCHOBAHMM HMEIOIIUMXCS JIAaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATh METOJbl pEUIEHHS C Y4ETOM
MOJTyYEHHBIX Pe3yJIbTaTOB;

pelaTh KauecTBEHHbIE 3a7jau, TpeOyIole MpUMEHEHUs 3HAaHUHM U3 pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe MHTETrpallMd 3HAHUW U3 JPYTHX HPEIMETOB €CTECTBEHHO-
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HAay4yHOT'O IMKJIA: BBICTPAMBATh JIOTMUYECKYIO ILIEMOYKY PACCYXKICHHUM C ONOpOil Ha
M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA JUI1 OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTEINIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHYECKUX MTPOLIECCOB;
MIPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHME MPOIECCOB OKPYXKAIOLIErO0 MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJM3UpPOBaTh M  OLEHMBATh IIOCIEACTBUS  OBITOBOM M  IPOM3BOJACTBEHHOM
JeSTeNbHOCTH YEJOBEKa, CBS3aHHOM ¢ (U3MYECKMMM HpoleccaMH, ¢ MO3ULUI
JKOJIOTUYECKOU 0€301MacHOCTH, IIPEACTABICHUI 0 palMOHAIIBHOM
IIPUPOJONOIL30BaHNH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU [OCTHKEHUN HAyKH H
TEXHOJIOTUH [T JaTbHEHIIEr0 pa3BUTHS YeIOBEUECKOTo 00IIEeCTBa;

IPUMEHSATH pa3IMYHbIe CIIOCOOBI PaboThl ¢ MHpOpPMaLKel (PU3NIECKOTO COACPIKAHUS C
UCMOJb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOIMH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OPMALIMOHHBIE  TEXHOJOTMM  JUIsl  TOUCKA,
nepepaboTKU M TpeAbsBICHUS Y4eOHOW M HAay4HO-NOMYJIIPHOM uH(opManuy,
CTPYKTYpUPOBaHUS W HHTEpHpeTanuu HH(OpMaLMM, MOIYYEHHOW U3 PpPa3InyHbIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HH()OPMAIMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHWM, TaK W HAa OCHOBE aHaJlnu3a
MCTOYHUKA UH(POPMALIUY;

IPOSBIIATh OPraHW3ALlMOHHBIE M IIO3HABATCIIBHBIE YMEHMS CaMOCTOSITEIIBHOTO
IpUOOpPETEHUs] HOBBIX 3HAHUM B IIPOLIECCE BBHINOJIHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEI0OBATENBCKUX PadoT;

paboTaTh B IpyMIe C UCIOJIHEHHEM DPA3JIMYHbIX COLMANBHBIX POJIeH, MIaHUPOBATh
pa®oTy TIpymnibl, palMOHAIBHO pacHpeAessaTh JAEATENbHOCTh B HECTAHAAPTHBIX
CUTYalUsiX, a/IeKBaTHO OLIEHUBATh BKJIAJ Ka)JI0r0 U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE
paccMaTpuBaeMoii IpoOIeMBl;

OpOSIBIATE MOTHBalLMIO K  Oyaymed mpodeccCHOHAJbHOW — eATENBHOCTH 10
CIELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.
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TEMATHYECKOE IINIAHUPOBAHHUE

10 KVIACC
KoJsan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposbie)
n/n NporpamMmbl Bcero Kontpoaeusie | IpaxTuieckue o0pa3oBaTejbHbIE
padoThI padoTsbI pecypebi
Pasnen 1. HAYYHBIM METO/ ITIO3HAHWS ITIPUPOJIBI
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOBI 6 bubmorexa [IOK
) Y g PHpOAL https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
bu6mmorexa [{OK
2.1 Kusemarnka 10 ! https://m.edsoo.ru/f16b68d7
bu6nmoreka [IOK
2.2 Jusamiia 10 https://m.edsoo.ru/f16b68d7
. bubmuoreka [JOK
2.3 Cratuia TBEpAIOTO TENA > ! https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHBI COXPAHEHMS B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOpUU 15 1 bubmorexa HOK
' yp p https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
3.2 Tepmoaunamuka. TernaoBbie MallIMHBI 20 1 httos-//m.edsoo ru/fl 6b68d7
3.3 ArperatHble COCTOsIHHS BelecTBa. Pa3oBbie 14 1 bubnuorexa [JOK
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TIePEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pasneny 49
Pa3znen 4. DJIEKTPOJIMHAMUKA
bu6nmoreka [JOK
41| Dmextpirieckoe noe 24 https://m.edsoo.rw/f16b68d7
N N bubmuoreka [JOK
4.2 [TocTOsSHHBIN ANMEKTPUIECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 TOKH B pasinHHbIX cpejax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 54
Paznen 5. PUBMYECKUN IPAKTUKYM
. bubmuoreka [JOK
> Du3HICCKNH NPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
PesepBHOE Bpems 10 bubmorexa LOK
P p https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undposbie)
- NpPOrpaMmblI Beero KOHEPO‘H"H“ HpﬁaKanecKne o0pa3oBaTe/IbHbIE
e padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJIMHAMUKA
bu6mmoreka [IOK
1.1 MaruuTHOE 1mose 14 http
s://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 DneKTpoMarHuTHasi UHAYKIUS 13 1 http
s://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
bu6mmorexa [JOK
2.1 Mexannueckue Kojiebanus 10 http
s://m.eds00.1ru/39859ef1
bu6mmoreka [IOK
2.2 DeKTpOMarHuTHbIE KoJIeOaHuUs 15 http
s://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
MexaHu4ecKre U dJeKTPOMarHUTHEIE
2.3 BOJIHBI 10 I http
s://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.4 Omnruka 25 1 http
s://m.eds00.ru/39859¢f1
Hroro no paszneny 60
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Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

bu6nmoreka [JOK
3.1 OcHoBrl CTO 5 1 http
s://m.eds00.1u/39859ef1

Hroro no pazgeny 5

Pa3nea 4. KBAHTOBAS ®PU3UKA

but6mmoreka [JOK
4.1 KopnyckynsipHO-BOIHOBOM Ayann3m 15 http
s://m.eds00.1u/39859¢f1

bubmuoreka [IOK
4.2 ®duznka aToma 5 http
s://m.eds00.ru/39859ef1

bu6mmoreka [IOK

5 http
s://m.eds00.ru/39859ef1

®u3nka aTOMHOTIO s1/1pa ¥ 3JIEMEHTAPHBIX
4aCcTHL]
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Hroro no pazneny 25

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

bu6mmoreka [IOK
5.1 DneMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 12 http
s://m.eds00.1u/39859¢f1

Hroro no pazgeny 12
Paznen 6. PUSHUECKHN IPAKTUKYM
but6mmoreka [JOK
6.1 Du3nYeCKU MPaKTUKYM 16 16 http
s://m.eds00.ru/39859¢f1

Hroro no pazneny 16
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Pasnea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

Cucremaruzanys u 00001eHue

bu6mmoreka [JOK
MPEAMETHOTO COJIEP>KAHMS U OTbITa
7.1 N 15 http
NEeSTENIbHOCTH, TPHOOPETEHHOTO MPU s//m.edso0o.ru/39859¢f1
n3ydeHnu kypca gusuku 10 — 11 kmaccos " ]
Hroro no paszneny 15
but6mmoreka [JOK
PesepBHOE Bpems 10 http
s://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosanuecTBo yacos Jara JIeKTPOHHbIEe HM(POBbIE
n Tema Ka a30BaTe/IbHbI
/i ¢Ma ypo Beero KoHTpoJsbHbI IIpakTH4eckue H3ydeHust odpa3soBare €
e padoThbI padoThbI pecypchl
1 ®dwusuka — pyHgaMeHTaIbHas HayKa O | bubnuorexa LIOK
IPUPOJIE https://m.edsoo.ru/l1beef346
) HayuHb1ii MeTOZT TO3HAHUS U METOIbI 1 bu6mmoreka [IOK
uccie1oBaHus (PU3NYECKHX SIBICHUM https://m.edsoo.ru/3a7fde29
KCIIEPUMEHT U TEOPHUS B IT
el B BuGorra LOK
PHPOJBL. A https://m.edsoo0.ru/34¢49931
HKCIIEPUMEHT B (hHU3HKE
4 Crioco0s1 u3MepeHus: GU3HIECKUX 1 bubnmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOcoiroTHast 1 OTHOCHTEIbHAS
5 HOTPEIIHOCTH U3MEPCHUN 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
(bU3HMYECKUX BETMYHUH
MonenupoBanue B pusuke. Poiab u
R Rkt e B BGaionsa LOK
p Y . P https://m.edsoo.ru/eabbded1
MUpa, B TPAKTHUECKOHN JIeITeTHHOCTH
JIoaei
Mexannueckoe nsmxkenne. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bubmuoreka [JOK
MeXaHU4eCcKoro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a41 MEXaHUKH
8 Pannyc-BexkTop MarepuaibHOM TOYKH, 1 bu6mmoreka [JOK
€ro MPOEKIUU Ha OCH KOOPJINHAT. https://m.edsoo.ru/30a108a5
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Tpaexropus. [lepemenieHue.
Cxkopoctb. X npoekiuu Ha ocH
KOOPJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBrxkeHue. ['papudeckoe onvcanue

bu6mmoreka [IOK

"Kuuemartuka"

9 .

PaBHOMEPHOTO MPSIMOJIMHEIHOTO https://m.edsoo.ru/89ba7190
JIBHKCHHSI

10 CroxxeHue nepeMeneHnii u bubnuoreka [JOK
ckopocTteil. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHHUE.

11 MrHoBeHHas CKOpPOCTh. Y CKOPEHHUE. bubmuorexa [JOK
[TpsMonuHeiHOe TBMKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM

12 Ep;?ﬁg;s:;oﬁ?{gff ciiifeHnﬂ c bubmoreia LHOK

p . https://m.edsoo.ru/b7560bbf
MIOCTOSTHHBIM YCKOPEHUEM
CBoOopHOE majieHre. Y CKopeHue
CBOOOIHOTO MMaIcHUs. 3aBUCUMOCTh bubmuoreka [JOK

13
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduKu

14 JIBukeHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [JOK
YTJIOM K TOPU3OHTY https://m.edsoo.ru/71¢cbb4f5
KpuBonuneliHoe nBH>XEHUE.

o | B o ocpreen. St B LOK

p - 1 CPHON https://m.edsoo.ru/33196fbe
yactora. LleHTpocTpeMurensHoe u
MIOJIHOE YCKOPEHUE
16 KoHnTtponbHas pabora 1o Teme bubmuorexa [JOK

https://m.edsoo.ru/124232¢
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[TepBrIif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bubmnoreka [IOK

17 [TpuHIIUTT OTHOCHUTEHLHOCTH [ amuies. https://m.edsoo.ru/5a9e4a64
HewnneprinaabHbIe CHCTEMBI OTCUETA
. bubmuotexa [JOK
Cuta. PaBHOIEHCTBYIOIIIAS CUJTIA.
18 Bropoii 3axon Herorona. Macca htp
p ' s://m.edsoo.ru/141d3837
19 B3anmopeiicteue Ten. TpeTuit 3akoH bubnnorexa [JOK
Hrrorona https://m.edsoo.ru/57dbas505
20 | Pemerne suses s npumtenene Bubmnorexa LIOK
A p https://m.edsoo.ru/bdf997fb
3ak0HOB HproTOHA
21 | Scammanemmoens rpanatmcsoi BuGnorexa LIOK
o P . https://m.edsoo.ru/9aba2b0a
WHEPTHOI MacChl
2 Cuia TSKECTH U yCKOPEHHE bubnmoreka [JOK
¢BOOOIHOTO ITaICHUS https://m.edso0.ru/22757£26
JIBmokeHrne HeOECHBIX Te U X
23 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubnuorexa [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Coas . o i Bunionsa LOK
25 rg e "‘IéTOM CHIILL COIl 'HOTHBHeHHﬂ https://m.edsoo.ru/1fa86499
y p https://m.edsoo.ru/2¢b29676
cpebl
2 Hasnenue. ['uapocraruueckoe bu6mmoreka [JOK

nasieHue. Cuna Apxumesa

https://m.edsoo.ru/a28aa7ad
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AOGCONIOTHO TBEPJIOE TEIIO. bu6mmoreka [JOK
27 [ToctynaTenbHoe U BpaliaTeabHOE bubnnorexa [JOK
JIBIDKCHHE TBEPJIOTO Tella https://m.edsoo.ru/2b95d57¢
bu6mmoreka [JOK
73 MOMEHT CHJIBI OTHOCUTEIHHO OCH http
ppaterns. [lneto curst s://m.eds00.ru/653d3459
CrnosxeHue Cull, IPUJIOKEHHBIX K
TBepAoMy Teny. LleHTp Tsokectu Tena. bubnnorexa [JOK
29
VYcoBus paBHOBECHS TBEPAOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBeCus
bu6mmoreka [IOK
P
30 Cletme sajat https://m.edsoo.ru/dclcaac0
31 KonrponbHas pabora no reme bubnuorexa LIOK
"Innamuka. Ctatuka TBepaoro rena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
CHUCTEMBI MAaTEPUAIbHBIX TOUYEK. bubmumorexa [IOK
32 [lenTp mMacc cucTemMbl MaTEpUATBLHBIX http
Touek. Teopema o IBUKEHUU IIEHTpPA s://m.eds00.ru/4bb8294b
Macc
33 El\lf; yJJII;)ccaCTI/gJIIIj g;lljg[He }clf)I:(H:HeHmI bubmorexa [IOK
Y ' P https://m.edsoo.ru/1310a221
UMITyJbca. PeakTuBHOE MBMKEHUE
MoMeHT uMnyJibca MaTepualbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubnnorexa [JOK
MOMEHTA UMITYJIbCA B IICHTPAIbHBIX https://m.edsoo.ru/d6532eb9
HOJISIX
35 Pewenue 3anau bubmoreia LHOK
A https://m.edso0.ru/f7706d63
36 Pabora cuibl Ha MalloM 1 Ha bubmuoreka [JOK
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KOHEYHOM TIePEMEIIICHHH.
['paduueckoe npencTaBiacHue pabOThI
CHJIbI. MOIITHOCTD CHJIBI

https://m.eds00.ru/913974c7

Kunernueckas sueprus. Teopema 06

37 M3MEHEHNH KUHESTHISCKOM YHEPTHU bubmorexa [IOK
N p https://m.edsoo.ru/9as5e2¢e74
MaTepUaIbHOW TOUYKH
[ToTeHIMaNbHBIC U HEITOTECHIINATbHBIC
38 CHUIBI %OTGH HaJlbHAs DHE LrIH;[ bubmorexa TIOK
‘ 5 I, https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
TpeTbs KocMu4ecKas ckopocTb. CBs3b
a00Thl HEITOTCHIIUAJIBHBIX CHII C
39 EI3M€H€HI/I€M MeXI;HI/I‘{eCKOFI SHEPTUU bubmorexa [TOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPruu
VYupyrue u HeyInpyrue CTOJIKHOBEHUS.
40 v EZHGHI/IG Bey Hp}J/'IJ'H/I TIS1 UJIealTbHOU bubmorexa LHOK
p PHY A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTponbHas paboTa no teme bubmuorexa [IOK
"3aKOHBI COXpaHEHHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTune npeacraBieHuii 0 NpupoIe
42 Tera0Thl. OCHOBHBIC MOJIOKCHUS bu6mmoreka [JOK
MKT. uddyzus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JIBDKCHUE
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TB(? BIX TEJ. Xa; paKTe ’BI/I)KHGHI/I}I u bubmorexa LIOK
PABIX TE. Aap P https://m.edsoo.ru/c44d02¢2
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYJII (ATOMOB).
p P ya ) bubmuoreka [JOK
44 KomnuectBo BemectBa. [TocTostHHAS

ABoraapo

https://m.edsoo.ru/c5b72ab7?

41




Temmepatypa. TeroBoe paBHOBecHE.

bu6mmoreka [JOK

45 http
[Hxana Henbcus s://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 Pemterte sanat https://m.edsoo.ru/1531abas
N bu6mmoreka [JOK
47 Nneanbhblil Ta3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBHenue Menzeneena- bubnmoreka [JOK
Knaneiipona. Pemenne 3amau https://m.edsoo0.ru/8d12¢328
49 AOGcomoTHas TemnepaTypa. 3akoH bubnnorexa [IOK
JlanpToHa https://m.edsoo.ru/14e02d1f
Bbu6mmoreka [JOK
50 W3omporieccsl B ueanbHOM rase ¢ hitp
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA s//m.edsoo 11/68878d51
['paduueckoe npecTaBiIeHue bubnuoreka [IOK
51 M30MPOIIECCOB: U30TEPMaA, U30X0Pa, http
n3o006apa s://m.edsoo.ru/1344327b
bubmnoreka [IOK
>2 Ocrosroe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
>3 Pemenye 3anas https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TEMIEPaTyphl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHEN KHHETUYECKON IHEpTrUue https://m.edsoo.ru/c38af875
MOCTYNaTeNbHOTO TEIJIOBOTO
IBYOKEHUS €€ 4aCTHIL
55 O06001IeHNe U CUCTEMAaTH3aIUs bubmuoreka [JOK
3HaHui mo teme "OcHoBel MKT" https://m.edsoo0.ru/09d12{d8
56 KonrtponbHas pabora 1no reme bubnuoreka [IOK
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"OcHoBbsl MKT"

https://m.edsoo.ru/13adad59

TepMoauHaMuuecKasi CUCTEMA.
3agaHve BHEIIHUX ycuoBul s T/
cHUCTeMBbl. BHellIHMe U BHYTpEHHHE

bu6mmoreka [JOK

57 mapametpsl. [lapameTrps T/l cuctemMbl
pametp p pot T https://m.edsoo.ru/5{8d38a3
KaK CpeJHHE 3HAUCHUS BEIHYNH,
OINMMCHIBAIOIIMNX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauago TepMOAMHAMUKH.
58 CZMOH OI/I3BOJ'II>Ha$Ip eniu(ca ust TJ1 bubmmorexa HOK
P P 1 https://m.edsoo.ru/8ec512{0
CHUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mojens uaeanbHOro ra3a B bubmuoreka [JOK
59 TepMOJIMHAMUKE. Y CJIOBUS http
IPUMEHUMOCTH 3TOH MOJAEIH s://m.eds00.ru/29355001
aBHeHHMEe MenaeneeBa-Knameipona
60 :171;},1 ';)Keljﬂe enieBHe X eHHeI‘/'Ie > bubmorexa LHOK
p a yIp https://m.edsoo.ru/bal178d0
SHEPTUHN
BeIpaxxeHue 11 BHyTpEHHEN SHEPTrUuu
OJHOATOMHOTO UJE€aJILHOIO rasa. bu6mmoreka [JOK
61
KBasucrarnueckue 1 HeCTaTHUCCKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
P p bubmnoreka [IOK
TepMOJMHAMHUKE. Brruncnenue
62 aboTHI 10 rpaduKy npoiecca Ha pV hiep
p p y npott p s://m.edso0.ru/741d5738
Juarpamme
Terutonepenava kak crmocod bubnuotexa [JOK
63 W3MEHEHUS BHYTpeHHeH sHepruun TJ] http
CUCTEMBI 0€3 coBepIlIeHUs padOThI s://m.edso0.ru/3d734561
64 KoHnBek1us, TernionpoBOAHOCTb, Bbu6mmoreka [JOK

U3TyYeHHUe

https://m.edsoo.ru/157b54cd
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KonngectBo Temnorsl. TennoéMKocTh
Tena. Y IelbHas U MOJIsIpHast

bubmnoreka [IOK

65 TEIUIOEMKOCTH BellecTBa. Y AeabpHas https://m.edsoo.ru/7ba67355
TEIIOTA CTOPAHUS TOTITNBA
66 Pacuér xonn4yecTBa TEIIOTHI IPU bubnuoreka [JOK
TerIonepeaue https://m.edsoo.ru/l1dbSad4e
67 [TonsiTne 06 aqnabaTHOM MpoIECCe. EHHOTGM HOK
HlepBbiii 3ax0H TepMOZIHAMHUKH s://m.edso00.ru/d8098824
gy | Koo e i an Buaoness LOK
p yIp https://m.edsoo.ru/b047alcd
sHepruu TJI cucremsl
Bropoii 3ak0H TepMOIMHAMUKH IS
69 PAaBHOBECHBIX 1 HEPABHOBECHBIX bubnnorexa [IOK
nporeccoB. HeobpaTtumocTts https://m.edsoo.ru/c6f4f464
TIPUPOJTHBIX TTPOIECCOB
70 [IpuHIMIIBI AEHACTBHS TEMIOBBIX bu6mmoreka [JOK
marmH. KITJ] https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3HaueHue KIT. [{ukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
2 Pemenue 3ajias https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHE aCTIEKThI
73 HCTI0Ib30BAaHMS TETIOBBIX bu6mmoreka [IOK
nsurateneil. TermoBoe 3arpsizHeHe https://m.edsoo.ru/9867aaa7
OKpYXaIoIIe cpepl
bubmuoreka [JOK
74 Pemenue 3anas https://m.edsoo.ru/c8c70432
75 O06001IeHNEe U CUCTEMAaTH3aIUs bubmuoreka [JOK
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3HaHui 1o Teme "TepMoarHamMuKa.
TemnoBsie MauHb"

https://m.edso0.ru/28d62b3f

KonTponbhas pabota no teme

bubmnoreka [IOK

76 "TepmoauHaMuka. TemmioBble
p ﬂ,, https://m.edsoo.ru/1b6e26¢5
MaIllHbI
ITapooOpa3oBaHue U KOHIEHCAINS.
77 I/Icﬁa egne U KUIIEHUE Sfl eﬂb:ai[ bubmorexa LIOK
P e https://m.edso0.ru/6{8e¢6777
TEII0Ta NapooOpPa30BaHMUS
Haceplmennsle 1 HeHACBIIEHHBIE
napbl. KauecTBeHHas: 3aBUCUMOCTh
IUIOTHOCTH U JABJIEHHS HACBIILIEHHOTO
78 napa oT TeMIlepaTyphbl, UX bubnuorexa LIOK
HE3aBHCUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Tlapa. 3aBUCHMOCTh
TEeMITepaTypbl KUIICHHsI OT JaBJICHUS B
SKUIKOCTH
79 BrnaxxHocTh Bo3ayxa. AOCOTIOTHAS U bubnmnorexa [JOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pentenue 3anau
A https://m.edsoo.ru/18e95f13
Tsépnoe Teno. Kpucranmnueckue u
81 aMopI@[@HLIe Tena I?AHI/ISOT Onus bubmorexa LHOK
P i p https://m.edso0.ru/20a88a03
CBOMCTB KPHCTAJJIOB
IImaBnenue 1 KpUCTAILIN3AIIHS.
82 VYV nenpHasg TennI())Ta nnaBneII{lH;I Bubmiorexa [JOK
A ’ https://m.edsoo.ru/6ee91e9f
CyOimMmarnust
Jedopmaruu TBEpIOTO TENA.
’3 Pactsoxenune u cxatue. Casur. bu6mmoreka [IOK

Monyinb FOnra. [Ipenen ynpyrux
nedopmaruit

https://m.edsoo.ru/dalaabl10
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TeroBoe pacuimpeHue KUIKOCTEN 1
TBEPJBIX TEJI. AHTAPMOHU3M

bubmnoreka [IOK

84 TEIUIOBBIX KOJCOAHHHA YaCTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA
35 [IpeoOpa3zoBanue 3HEprun B (Pa3oBbIX bubnuoreka [JOK
nepexoiax https://m.eds00.ru/97a0672f
bubmuoreka [{OK
86 Y paBHEHHE TEIIoBOro Oananca https://m.edsoo.ru/ab1521fb
87 Pemenue 3amaq bubmmorexa HOK
a https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.
33 Kanumspuseie sisnenus. /{aBnenue bubnnorexa [IOK
101 ICKPUBJIEHHO! MIOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
s)kusikoctu. Popmyiia Jlammaca
O0001eHre U cCUCTEMAaTU3ALIIS
89 3HaHUM 1o TeMe "ArperaTHbie bubnmoreka [JOK
cocTosHud BemecTsa. Ma3oBrle https://m.edsoo.ru/0b52575¢
nepexoibl"
00 | "Arperatases socomans pemeorsa Bumrorexa LIOK
P i m ’ https://m.edsoo.ru/7dc2a739
®da30BbIC TEPEXOIBI
DneKTpu3aIys Tel U e€ POsSBICHUS.
ol | exrpmcoom Bumuorexa LIOK
P PALOB. https://m.edsoo.ru/1aff445f
[TpOBOAHMKY, TUIICKTPUKH U
TIOJTYTIPOBOTHUKH
DneMEeHTapHBIA ATEKTPUIECKUN Bubmorexa LIOK
92 3apsia. 3aKOH COXpaHEHUS

QJICKTPUYICCKOTI'O 3apsga

https://m.edsoo.ru/f49afd24
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B3anmoneiictBue 3apsaoB. Toueunbie

bu6mmoreka [JOK

93 http
3apaaeL. 3akon Kynoua s://m.eds00.1ru/445b7746
bu6mmoreka [JOK
94 Pemenue 3amag https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexktpuyeckoe noie. Ero aeiicteue bu6mmoreka [JOK
Ha DJIEKTPUYECKHE 3apsi/ibl https://m.edsoo.ru/05cébfal
Hamnpsx€HHOCTB 2JIEKTPUIECKOTO
o | o o i B LOK
p p https://m.edsoo.ru/3dac6957
noJist. OTHOPOZHOE DIIEKTPUIECKOE
oJie
[ToTeHManbHOCTH bu6mmoreka [JOK
97 AJNEKTPOCTATUYECKOrO 1oJsi. Pa3HOCTh http
NOTEHLMAJIOB U HapsXKEHUE s://m.eds00.ru/80021447
[ToTeHmanpHas YHEPTUS 3apsiia B
98 3JIEKTPOCTATUYECKOM IIOJIE. bubnmoreka [JOK
[ToTeHIMaN 3MEKTPOCTATHIECKOTO https://m.edsoo.ru/af5fa389
10JIS
99 | pamocrn Horenmmanon oot BuGnorerca LIOK
p H a https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO TOJISI
100 ITpuHuun cynepno3unuu bubnnorexa [JOK
AIIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
bu6mmoreka [IOK
101 Pemenye 3anas https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK

PaBHOMEPHO 3apsKEHHOU cepsl

https://m.edso00.ru/b297b5¢c3
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ITone PaBHOMCPHO 3apsKCHHOI'O 110

bu6mmoreka [IOK

103 00nEMy tapa. Hoze PaBHOMEPHO https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHON TIOCKOCTH
104 [IpoBOIHUKY B 2JIEKTPOCTATUYECKOM bubnmoreka [JOK
nose. Y clIoBHe paBHOBECHS 3apsI0B https://m.edsoo.ru/32405¢eab
105 JIMDIIEKTPUKY Y TOJIyIIPOBOIHUKH B bubnnorexa [IOK
AIIEKTPOCTATUYECKOM T10JIe https://m.edsoo.ru/060ebab5
106 | xommencatops, Srextpotuoct ubmotera LIOK
a pa. P https://m.edsoo.ru/845b4£73
IJIOCKOTO KOHAEHCcATopa
107 [TapannensHOE coequHEHUE bubnmnorexa [JOK
KOH/ICHCAaTOPOB https://m.edsoo.ru/d11e8ce’
108 ITocaenoBaTenbHOE COeqUHEHNE bu6mmoreka [JOK
KOHJICHCATOPOB https://m.eds00.1u/1€992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa bubmorera [IOK
P P g P https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
https://m.edsoo.ru/5fb2acb5
110 Pemenue 3amau
http
s://m.eds00.ru/27434040
111 JIBrKeHUE 3apsyKEHHON 4acTHULBI B bubnuorexa LIOK
OJHOPOJHOM AJIEKTPUUECKOM T0JIE https://m.edsoo.ru/8341d6ac
112 Pentenue 3amau
o LOK
" p https://m.eds00.ru/5752603f
noJie
114 Kontponbhas pabota mo Teme bubnmnorexa [JOK
"JyekTprueckoe moie" https://m.edsoo.ru/cefe90e9
115 Cuna toka. ITIoCTOSHHBIN TOK. bubnnoreka I[JOK
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VcnoBus CYIECCTBOBAHUA

http

IIOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa s://m.edso00.ru/233311b5
116 Hcrounnkuy Toka. Hanpsokenue u bubnuoreka [IOK
SC https://m.edsoo.ru/0839al15
117 3akoH OMa 11 y4acTKa LEIu. bu6mmoreka [JOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTH COTIPOTUBIICHUS
118 OZHOPOJHOIO MPOBOJIHUKA OT €TI0 bubnmoreka [JOK
JUTMHBI ¥ TUIOIIAAN TOTIEPEYHOrO https://m.edsoo.ru/95fcdf51
ceueHus
119 Y 1espHOE CONPOTUBIIEHUE BEILIECTBA. bubnmnorexa [JOK
Pemrenue 3amau https://m.edsoo0.ru/437f8300
o | Docsromrene paneos Buoresa 10K
A https://m.edsoo.ru/236f7e07
ITPOBOJTHUKOB
121 EJ?;:TeTlfj::Ke;im:;;IXH aBuia bubmorexa [JOK
P f - 1P https://m.edsoo.ru/1794c£37
Kupxroda
bu6mmoreka [JOK
122 Pemenue 3amau http
s://m.eds00.ru/3881b469
123 PaboTa snekrpruyeckoro Toka. 3aKoH bubmuorexa [JOK
Jbxoynst —Jlenna https://m.edsoo.ru/a3605¢c5¢c
bubmnoreka IIOK
124 Pemenue sanad https://m.edso0.ru/6761bfOf
s | oo e o B LOK
’ https://m.eds00.ru/99750a6f
pe3ucTope
126 Perienue 3agau bu6mmoreka [JOK

49




https://m.edsoo.ru/eb72fc24

127 OJ1C 1 BHyTpEHHEE CONTPOTUBIICHUE bubnmoreka [JOK
MCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 115t TOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
AIIEKTPUYECKOMN 1eNHU https://m.edsoo.ru/221{40fb
Bbu6mmoreka [JOK
129 Pemenue 3amag http
s://m.eds00.ru/3580b679
130 MoOuHOCTh UCTOYHUKA TOKA Egggzﬁeeliiorﬁ/wae 5148
bu6mmoreka [JOK
131 Koporkoe saubikanue https://m.edso0.1ru/546£5632
132 KoHnaeHcarop B ienu NoCTOSSHHOTO bubnmoreka [JOK
TOKa https://m.edsoo.ru/35368f3e
bu6mmoreka [JOK
133 Pemenue 3ajias https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no Teme bubmuoreka [JOK
"[TocTOsTHHBIN SMEKTPUIECKUNA TOK" https://m.edsoo.ru/a7340a29
bubmuoreka [{OK
Penrenne 3amad mo reme
135 " = o " h—ttp
[TocTOSIHHBII AMEKTPUIECKUIN TOK o//m.edsoo.r1/744261b8
136 Penrenue 3amad mo reme bu6mmoreka [JOK
"ITocTOSIHHBIN AJIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U cucTeMaTr3aIus
137 3HaHui 1o TeMe "[locTosHHBIN Eg6§'7/(r)rTleeIE1aS(]i)OrI§/b 474050
AJIEKTpUYECKUi TOK" DT ]
138 KonTponbHas pabota no teme bubnnorexa [JOK

"IToCTOSIHHBIN ANEKTPUUECKUN TOK"

https://m.edsoo.ru/1885ddf1
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:‘)J'IGKTpI/I‘lCCKaH IMPpOBOANMOCTD

bu6mmoreka [IOK

139 Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM httos://m.edsoo.ru/da794295
TOK B MeTay1ax. CBEpXIPOBOIUMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U bubnmoreka [JOK
140 pacriaBax 3JIEeKTPOJMTOB. 3aKOHBI http
dapanes 17151 SIEKTPOIU3A s://m.eds00.ru/4b423491
. bubmuoreka [{OK
141 DNEeKTpUYECKHU TOK B raszax. [limazma https://m.edsoo.ru/92d92£76
142 DJIEKTPUYECKUHN TOK B BaKyyMe. bubmuorexa [JOK
BakyymHbIe IpuOOpbI https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKUI TOK B bubnmnorexa [JOK
MIOJIYTIPOBOJTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 [TonympoBOIHUKOBBIE TIPUOOPEI http
s://m.eds00.1ru/83622200
@u3nYeCKHil MPAKTUKYM 10 TEME
"N3mMepeHue cuiibl TOKa U
HAIPSHKCHUS B TIETIH TIOCTOSTHHOTO
TOKa IPH MOMOIIM aHAJIOTOBBIX U
145 U(GPOBBIX U3MEPUTENBHBIX bubnuoreka [IOK
npubopoB" wiK "3HaKOMCTBO ¢ https://m.edsoo.ru/5643ea56
upoBoi 1abopaTopueil no Gpusuke.
[Tpumepsl u3MepeHus: GU3NIECKUX
BEJIMYHH TIPU TIOMOIITH
KOMITbIOTEPHBIX AATUYUKOB"
@uU3NYECKU MPAKTUKYM I10 TEME
146 "M3y4yeHne HepaBHOMEPHOTO bubmuoreka [{OK
JIBUKEHUSI C LIEJIbIO OTIPEAETICHUS https://m.edsoo.ru/f6292{5f
MTHOBEHHOU CKOpocTH"
147 DU3NYECKUI TPAKTUKYM T10 TEME bu6mmorexa [JOK
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"M3mepenue yCKOpeHus mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIKESHUH 10 HAKJIOHHOM IJIOCKOCTH"
nin "MccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHHU TIPH
PAaBHOYCKOPEHHOM JBH>KEHUU"

https://m.eds00.ru/6960b6ef

PuU3NYECKHl MPAKTUKYM 10 TEME

"3mMepeHune yCKopeHHst CBOOOHOTO bubnmoreka [JOK
148 n n
nageHus" wim "M3yueHue nABUKEHUS https://m.edsoo.ru/d1ea2402
Tesia, OpOIIEHHOT0 TOPU30HTAIBHO"
DU3NYECKUM IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS Tema 10
OKPYXHOCTH C MIOCTOSTHHOH 110
149 Mol;))ly JII0 CKOPOCTBIO" MU bubmorexa [TOK
" Y P https://m.edsoo.ru/bef53514
HccnenoBanue 3aBUCUMOCTH
nepuoia 0opamieHuss KOHUIYeCKOro
MasTHHUKA OT €ro napamerpon"
@u3nuecKuil MPaKTUKYM 110 TEME
"M3MepeHune paBHOJAEHCTBYIOLIEH
CHWJIBI TIPY ABMXKEHUU OpyCKa 1o
pH L }')y bubmuoreka [JOK
HAKJIOHHOM MJIOCKOCTH" WK
150 "[IpoBepka runoTe3sl 0 huy
POBEp s://m.edso00.ru/0b34db84
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €ro Macchl'”
151 @uU3nYECKUl MPAKTUKYM 10 TEME bubnnorexa [IOK

"HccnegoBaHue 3aBUCHMOCTH CHUII
YOPYTOCTH, BOSHHKAIOIINX B TIPYKHHE
U pE3UHOBOM 00paslie, OT UX
nedopmarun” win "M3ydenue
JIBIDKEHHUSA CHCTEMBI TEJ, CBSI3aHHBIX

https://m.edsoo.ru/b55b&1al
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HUTBIO, IEPEKUHYTOHN Yepe3 JErKUil
0J10K"

152

@u3nYeCKHil MPAKTUKYM 10 TEME
"N3mepenue korpuUIeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
kod(Punnenta zaucumoct Frp(N)"
nnn "UccienoBanue IBUKEHUS
OpycKa 1o HaKJIOHHOH IJIOCKOCTH C
MePEMEHHBIM K03 puieHTomMm
TpeHus" win "M3yuenue nBUKEHUA
rpy3a Ha BaJly C TpPEHHEM"

bu6mmoreka [JOK

http
s://m.edsoo0.ru/b83b1607

153

@uU3NYECKU MPAKTUKYM II0 TEME
"HccnenoBaHue ycloBHN PaBHOBECHS
TBEPAOIO TeJa, UMEIOLIETO OCh
BpauieHus" wiu "KoHcTpynpoBaHue
KPOHIITEWHOB U pacy€T CUII
ynpyroctu" uim "M3yudenue
YCTOMYHMBOCTH TBEPAOTO TEIIA,
MMEIOIIEro MIoNaab Onopsl"

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4{7
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@u3nYeCKuil MPAKTUKYM 110 TEME
"M3MmepeHune uMItybca Tela 1o
TopMo3HOMY IyTu" uim "U3mepenue
CUJIBI TATH, CKOPOCTH MOJEIH
AIIEKTPOMOOMIISE ¥ MOIIHOCTHU CHJIBI
Taru" unu "CpaBHEHHE N3MEHEHUS
MMITYJIbCA TEJA C UMITYJIbCOM CHIIBI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCA TIPU yIIPYTOM
B3aumojieicteun" unu "M3mepenue
KMHETUYECKOM DHEPrUH TeJla 110
TOPMO3HOMY IyTH"

bu6mmoreka [IOK
https://m.edsoo0.ru/8561b28¢
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Ou3nvecKil MPaKTUKyM IO TEME
"N3y4yeHne n30TepMUIECKOTO
nporecca (PeKOMEHI0BaHO
UCTIOJIb30BaHUE ITUPPOBOI
nabopatopun)" wiu "M3ydeHue
M30XOPHOTO Tpoiiecca" uiu
"N3yuenue nzobapHoro nporecca"
i "lIpoBepka ypaBHEHUS
COCTOSIHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYeCKUil MPAKTUKYM 110 TEME
"N3mepeHue yenpHon
tertoéMikocTH" miM "MccaenoBanue
MpoIecca OCTHIBAHUS BEIIECTBA" MK
"UccnenoBanue agnabdaTHOTO
npouecca" uinm "M3yuenne
B3aUMOCBSI3M YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOICHCTBUS
Y TEMIIEPATYpbl KUTICHUS KUIKOCTEN"

bubmnoreka 1IOK
https://m.edsoo.ru/2f2faab1
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PU3NYECKUN IPAKTUKYM I10 TEME
"N3y4yeHue 3akOHOMEPHOCTEMN
WCIIapeHus KUAKOCTEN" nin
"N3mepeHue yaenbHOM TerIoThI
riaBiaeHus abaa" uwin "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"N3mepenue abCONIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKa MacChl IapoB B
nomenieHuu". 3mepenue

K03 puIMeHTa TOBEPXHOCTHOIO
HaTSHKCHMUSI

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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@u3nuecKuil MPaKTUKYM 110 TEME
"Habmronenne npeBpaiieHus SHepruu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ec424377
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3apsKEHHOTO KOHAEHCATOpa B
SHEPTHUIO U3TyUEHUs CBETOnoAa"
unu "M3ydeHne npoTeKaHus TOKa B
LeMHy, coJiepKaliei Konaencarop"
unu "Pacnpenenenue pa3HOCTH
MOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCIeI0BATEILHOM COCIMHEHUT
KOHIeHCaTopoB"

@u3nYeCKHil MPAKTUKYM 10 TEME
"HccneagoBaHue CMEIIaHHOTO
COEIMHEHHMS PE3UCTOPOB" MiH

" bu6mmoreka [JOK
159 W3mepenue yaenpHoro . http
SOHpOTI/IBJ'IeHI/ISI MIPOBOJAHUKOB" MM s//m.edsoo.rw/2b179d98
HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HANPSKEHUS JJIS JIaMITbI
HaKaJuBaHus'"
DU3NYECKUN IPAKTUKYM I10 TEME
"HaOmronenue anexrponusa’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
160 noHa" win "HccnenoBanue bubmnoreka IIOK
3aBHCHUMOCTH CONPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
iy "CHATHE BOJIBT-aMIIEPHOU
XapaKTepUCTHKHU auoaa”
PesepHbIif ypok. O6001IeHNE T Bubnmorexa [TOK
161 cUCTeMaTH3alys 3HaHUHU 110 TEME https://m.edsoo.ru/ed017d93
"Kunematuka" O ]
PesepHbIii ypok. O6001IeHHE T bubnuorexa [JOK
162 cUcTeMaTHu3alys 3HaHUH 110 TEME http
" lnnamuka" s://m.eds00.1u/3149956b
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PesepHbIii ypok. O6001ICHHE T

163 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe 1 bubmorexa TIOK
" N " https://m.edso0.ru/0f9752ac
Cratuka TBEpJIOTO Tea
164 | cnoromammsanmn smanai o reve | Buamorexa LIOK
" H " https://m.edsoo.ru/6¢0df9¢cc
3aKOHBI COXPAHEHUsSI B MEXaHUKE
PezepsHblil ypok. O6001menue u
165 CHCTEeMaTH3alus 3HAHUH 110 TeMe 1 bu6mmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edsoo.ru/de148976
teopun"
PesepHbIif ypok. O6001IeHNE T
166 CUCTEMAaTH3alMs 3HAHUH 10 TEME 1 bubmuoreka [JOK
"Tepmonunamuka. TernnoBsie https://m.edsoo.ru/Obcc77¢cl
MAIIUHEBL"
PesepBHbIii ypok. O6001IeHNE U
167 CHUCTeMaTH3alrs 3HaHUH 110 TEME 1 bubnuorexa [IOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5¢91
dazoBble nepexopl"
168 | cnoremamisaimn snamai o eve | BuGamorexa LIOK
" 1 " https://m.edsoo.ru/f2381c0c
DJIEKTPUIECKOE T0JIe
169 | cnorewamisaimn snamsi o eve | BuGaroraxa LIOK
" H N " https://m.edsoo.ru/3cae6dal
ITOCTOSTHHBIN AIEKTPUICCKUHN TOK
170 | cnoremamisaimn snamai o eve | Buamorexa LIOK
" ! " https://m.edsoo.ru/cc7681d4
ToKM B pa3aIu4HBIX Cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KJIACC

KoJsnuecTBo 4acoB

JIeKTPOHHBIEC IH(POBbIE

Ne Tema ypoka Aara oOpa3oBaTejJbHbIE
/i yp Beero KoHTpobHBbI IIpakTnyeckue W3yyenus p
e padoThI padoThI pecypchl
| Bt e ] BuGaionsa LOK
POBOA ) https://m.edso0.ru/487a8593
MaruautHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOW MHAYKIWH.

) [TpuHuMI Cyneprno3unun 1 bubnuorexa LIOK
MarduTHBIX 1ojieii. Jluanu https://m.edsoo.ru/4clabccb
MAarHUTHOUN WHTYKIIUU

bu6mmoreka [JOK
MarsauTHoe 1oJjie IPOBOHUKA C

3 tokoM. OnbIT Dpcrena ! —-

) perel s://m.edsoo0.ru/d35d5262

4 Cuiia AMriepa, e€ HanpaBJICHUE U 1 bubnmoreka [JOK
MOYJTb https://m.edsoo.ru/26d9c5ba

5 Pemienue 3anau 1 bubmorexa HOK

A https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amrmepa. 1 bubmnoreka [IOK
DJIEKTPOU3MEPUTEILHBIC TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBlIeHHE U
MOJYJIb. JIBUKEHHE 3apSKEHHOU bubnmorexa [JOK

7 1
YaCTHUIIbI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
[oJie

8 Pemenue 3amau 1 Bubmrorexa HHOK

a https://m.edsoo.ru/504e98c7

9 PaGoTa cuiel Jlopenna 1 bubmorexa [IOK

https://m.edsoo.ru/d518bedb
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bu6mmoreka [JOK

10 Pewenne 3amau http
s://m.eds00.ru/93617bd9
| e rere s emceme Buores 10K
pp - 11ap https://m.edso0.ru/30£f9608
IIMaMarHeTUKU
1| gerpouamermon. Hpmenere BuGmorera LIOK
PP - 1P https://m.edsoo.ru/0b58190a
(beppoMarHeTHKOB
13 Pemenne 3amad mo Teme Bbu6mmoreka [JOK
"MarautHoe mnose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amaq mo teme bu6mmoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/41c4ae8a
o | e oo Busorea 0K
Ay N p https://m.edsoo.ru/b3efalcl
MAarHUTHOM WHTYKIIUU
bu6mmoreka [JOK
16 OJIC nHayKImm http
s://m.eds00.1ru/48150bd8
17 3aKoH JIEKTPOMArHUTHON UHIYKIIUU bubnuorexa [JOK
Ddapajest https://m.edsoo.ru/abdec188
18 BuxpeBoe 351eKTpuyecKoe moiie. bubmuorexa [JOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIAXCS bubmnoreka IIOK
MPOBOAHHUKAX https://m.edsoo.ru/0235¢c02
bu6mmoreka [JOK
20 Pemenne sanad https://m.edsoo.ru/4dfda618
21 [TpaBuio Jlenua bubmorexa HOK

https://m.edsoo.ru/bbc22726
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WuaykruBHocTs. KaTyika

bu6mmoreka [IOK

22 MHAYKTUBHOCTH B LCTIH https://m.edsoo.ru/621eae9d
MIOCTOSTHHOT'O TOKa
23 SABnenne camonnaykuuu. I1C bubnuoreka [IOK
CaAMOMHIYKIIUH https://m.edsoo.ru/7ee60cad
24 DHeprusi MarHUuTHOTO TOJISI KaTYIIKH bubnuoreka [JOK
C TOKOM. DJIEKTPOMAarHuTHOE 10JIe https://m.edsoo.ru/b3cOad11
Bbu6mmoreka [JOK
25 Pemerne 3aziay https://m.edso00.ru/88f69d2b
O6001IeHre 1 cucTeMaTU3aIHs bubnuorexa [JOK
26 3HAHWH 10 TEME http
"JyeKTpoauHAMUKA" s://m.eds00.ru/76484025
27 KoHTponbHas pabora 1o Teme bubmuoreka [{OK
"DnexkTpoauHamMuKa’ https://m.edsoo.ru/8ae09b98
KonebatenbHas cuctema. Bubmorexa LIOK
28 CBobOMbIC KONCOaHMA. https://m.edsoo.ru/7c1db385
["apMoHMUeCcKre KOJIeOaHus
Kunemarnueckoe u THHAMUYECKOE
29 omnucaHue KoneOaTeabHbIX Eg6§?§eeliior§/87ce9 498
IBIDKECHUU ps./h. *
DHepreTuueckoe onvcanue. BeiBoj
JTUHAMHYECKOTO ONHUCaHUs
30 rapMOHUYECKUX KOJIeOaHH U3 UX Eggsﬁil/ﬁeeﬁ(]){)orﬁ/ﬂw 9692
SHEPreTUYECKOro 1 — :
KHMHEMAaTHYE€CKOTO OTIMCAHUS
. bubnuoreka [JOK
31 Awmmrysia n gasa koeoannuit httDs://m.edS(])_E).ru/7aOc43 9a
32 [Tepuon 1 yacTora KoJieOaHUT. bu6mmoreka [JOK

[Teproa Manbix CBOOOIHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUI MaTeMaTH4ecKoro
MasiTHUKA. [leproa cBoOOTHBIX
KoJIeO0aHUI MPYKUHHOTO MasiTHUKA

3aryxaromue KoueoaHus.

bu6mmoreka [JOK

33 Bommysxienmnbie konebarms. hitps://m.eds00.ru/72¢93d09
Pesonanc " ]

bubmuoreka [{OK

34 ABTOKOTICOHIA https://m.edsoo.ru/6add2644

bu6mmoreka [IOK

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

https://m.edsoo.ru/756123c5
YpoK-KonGepemHa bubmmorexa [IOK

36 "MexaHuueckue KoieOaHus B https://m.edsoo.ru/8ef587be
MY3bIKQJIbHbIX HHCTpyMeHTax" DT ]
O00011eHNE U CUCTEMAaTU3ALIHS

37 3HaHUU 110 TeMe "MexaHuueckue E‘f‘[ﬁf;l/ﬁe;{dz(]i)orﬁ/ebS 4180F
Kosie0aHus" D0 ]

38 DIeKTpOMarHUTHBIC KOJICOaHUsI. bubmuorexa [JOK
KosnebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b

39 aMIUTUTYbI 3apsijia KOHAEHCATOpa ¢ bubnuoreka [IOK
aMIUIUTYA0M CUJIbI TOKA B https://m.edsoo.ru/093f9afl
K0JIeOATEIbHOM KOHTYpe

40 3aKOH COXpaHEHHUs SHEPTUH B bubmuorexa [JOK
U/1eaIbHOM K0JIe0aTeJIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolye 3J1IeKTPOMarHUTHbIE Bubnmorexa [IOK

4l KoneOarmsl. BLIHYICHHbIC https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHMs " ]

42 IlepemeHnHbIil TOK. Pesucrop u bubmmoreka [IOK
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KOHACHCATOP B ICIIHU IICPEMCHHOTI'O

http

TOKa s://m.eds00.1ru/84836152
43 Karynika WHIyKTHBHOCTH B LIETIH bubnuoreka [IOK
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMma 1Ji 3JEeKTPUUECKON bu6mmoreka [JOK
LIeNU [IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38eb
5| Moo epercmoro o BuSoresa 10K
YA . yIomt https://m.edsoo.ru/lcac6cdc
3HAYCHHE CUJIbI TOKA M HAMPSHKEHUS
46 Pe3onaHC B 21€KTpUYCCKOM SN bubmmorexa [TOK
P B https://m.edso00.ru/087506df
Bbu6mmoreka [JOK
47 Peenne sanau https://m.edsoo.ru/al 683 6a4
WneansHbIif Tpanchopmatop.
48 IIpousBoacTBO, Nepeaya u bubnuoreka [IOK
noTpedeHue NEKTPUUECKON https://m.edsoo.ru/f97418ae
DHEPTUHI
OKOJIOTUYECKHE PUCKU ITPU
9 | Kymypa enomsosamm Bubmiorera LIOK
YIARTYD . https://m.edsoo.ru/a6£74d93
AJICKTPOIHEPTHH B TIOBCEAHEBHOM
JKA3HU
Bbu6mmoreka [JOK
>0 Pemenue sana4 https://m.edsoo.ru/ee6677ed
51 Pemenwne 3agau bubmorexa LIOK
8 https://m.edsoo.ru/7cab5918
O606LEICHHC U CHCTEMaTU3aIUs Bubmorexa LIOK
52 3HAHUH I10 TEME

"DIeKTPOMArHUTHBIE KoJleOanus "

https://m.edsoo0.ru/401024a9
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MexaHu4yecKnue BOJHBI.

53 XapaKkTepUCTUKU MEXaHUUYECKUX bubmorexa HOK
PaKtep https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubmnoreka IIOK
33 3BYyK. XapakTepHCTHKH 3BYKa https://m.edsoo.ru/138b6109
56 WNudpasByk u ynprpassyk. LllymoBoe bubnuorexa LIOK
3arpsi3HCHUE OKPYKAIOMIEH Cpebl https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
>7 Pemerue sania4 https://m.edsoo.ru/cfd918bf
e B LOK
Y p https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢
o | Hoas o v B LOK
P P https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[TpuHLIMIIBI paAHOCBS3U U
61 TeneBuacHuA. Paguonokanus. Bbu6mmoreka [JOK
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.edso0o.ru/9196f118
OKPYXKaIOIIEH Cpeabl
62 KonTponbHas pabota no teme bubnnorexa [IOK
"Konebanus u BoHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubmuoreka [{OK
pacIpoCTpaHEHUS CBETA https://m.eds00.1ru/f9566406
64 Pemienue 3a1ay Ha npuMEHEHHE bubnuorexa [JOK

3aKOHa HpHMOHHHeﬁHOF (O)

https://m.edsoo.ru/ea32d455
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pacupoCTpaHCHHA CBCTA

Otpaxenue csera. [lnockoe

bu6nmoreka [JOK

65 3epkasio. Chepruueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOMOTHBIN
66 | mpenownernis, Hommoe syrpesice BuGmorexa LIOK
P ’ N yIp https://m.edsoo.ru/bc2e55¢d
orpaxkeHue. [IpeaenbHbIil yro
MIOJTHOTO BHYTPEHHETO OTPAXKCHUS
67 | saxorion ompamenmit w npenoner BuGmiorexa 110K
p p https://m.eds00.ru/49d830a9
cBeTa
68 | enern Coommnt cocran Senore. BuGorexa LIOK
’ https://m.edsoo.ru/d8elc3be
ceeTta. [{Ber
69 JInn3bl. @OKYCHOE pacCTOSIHUE U EHHOWK& HOK
OTTHHCCKAA CHIIA JTMH3bI s://m.eds00.ru/60441359
. bubmuorexa [JOK
70 [TocTpoenue n3o0pakxeHui B JIMH3AX http
U UX CUCTEeMAaX. YBEIUUEHUE JTUH3bI <//m.edsoo.ru/bb53b1d3
1| woSpamen nomyeaemt e BuGmorexa LIOK
P i y https://m.edsoo.ru/5a86809
[IOMOILBIO JIUH3
72 I'ma3 xak onTuyeckas CUCTEMa Bubmiorexa IIOK
https://m.edsoo.ru/ecd480a2
73 Eeﬁlhig;lihigi:;.rle_:lcl));ginlljllqecmﬁ Bubmzorexa LHOK
p p https://m.edsoo.ru/cd174al10
OIITHKHU
74 CKOpPOCTb CBETA U METOJIbI €€ bubmmoreka [JOK
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HU3MEPECHHS https://m.edsoo.ru/f32aab06
bu6nmoreka [JOK
& Jlucnepens ceeta https://m.edsoo.ru/lel6ccbe
bubmnoreka IIOK
76 Hntepeperis caera https://m.edsoo.ru/5fc0c638
| e e Yo Baonesa LOK
8 y https://m.edsoo.ru/c6416d48
MUHUMYMOB
bu6mmoreka [JOK
78 Pemenne sanas https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
7 [prvenerme unrepdepenun https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Jlupaxuna caera https://m.edsoo.ru/12ed04b5
]1 Hudpakuronnas pemérka. Y ciaoBue bubmuoreka [{OK
Ha0JII0/ICHUS TT1aBHBIX MAKCUMYMOB https://m.eds00.1ru/f998d964
Bbu6mmoreka [JOK
82 Pemerne 3aziay https://m.edsoo.ru/d58c411a
]3 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonsipu3zanus ceeta https://m.edsoo.ru/e9890fe9
Bbu6mmorexa [JOK
84 Pemenue 3ana4 https://m.edsoo.ru/c56¢8158
bu6mmoreka [JOK
85 CBeToBbI€ SIBIIEHUS B IPUPOJIE http
s://m.edso00.ru/0b36363d
36 O00011eHrE U CUCTEMAaTU3ALIHS bu6mmoreka [JOK
3HaHu# no teme "Ontuka" https://m.edsoo.ru/8a14748b
87 KoHTpospHast paboTta 1o teme bubmuorexa [JOK
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http

«Ontika s://m.edsoo.nw/82315dd4
['paHUIBI IPUMEHUMOCTH
38 KJIACCHYECKON MEXaHUKHU. 3aKOHBI bu6mmoreka [JOK
AJICKTPOIMHAMHUKHN Y TIPUHITHATT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 ITocTynaTel cnenuaibHOW TEOPUU bubnuorexa LIOK
OTHOCHUTEILHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus Bubnmorexa [IOK
90 Jlopenua. YcnoBue npuUUHHOCTH. hitp
OTHOCHTELHOCTS s://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe IJICHNe
BPEMEHH U COKPAICHUE JTTUHBI
91 DHeprusi ¥ UMITYJIbC bubnmnorexa [JOK
PEISITUBUCTCKON YaCTHUIIBI https://m.edsoo.ru/853a64{c
S A uGanorea IOK
Y p https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPTHUs MTOKOS
93 PaBHOBECHOE TEIJIOBOE U3ITyUEHUE bubmorexa HOK
8 oy https://m.edsoo.ru/f54035a5
bubmnoreka 1IOK
4 3axon cmemenns Buna https://m.edsoo.ru/1¢c5ff752
95 I'unoresa M. Ilnanka o KBaHTax. bu6mmoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmnoreka IIOK
%6 DHEprHs M UMITYIILC POTOHA https://m.edsoo.ru/7tb307ec
97 dotorpdext. OnbiTer A. T'. bubmuoreka [{OK

CroneroBa. 3akonbl GoTorddexTa

https://m.edsoo.ru/8c68e¢5bH9

65




VYpaBHeHue DUHIITEHHA 114

bu6mmoreka [IOK

%8 oToadpexra. "Kpacnad rpamima” https://m.edsoo.ru/01ef4556
dbotorddekra " ]
99 Hasnenue cBeta. OnwiTh [1. H. bubmuoreka [JOK
JlebeneBa https://m.edso0.ru/64b4f966
100 BonHOBEIE CBOMCTBA YaCTHIL Egggﬂﬁeeﬁiorﬁ/ £59cfcec
Bounnsl ne bpoiina. /[nuHa BosHBL 1€ BuGmuorexa [IOK
101 Bpoiins u pazmepsr obmactu https://m.edsoo.ru/5df8bafl
JIOKJIM3ALHH IBUKYIIEHCS YaCTULIBI * : :
. bubmuoreka [JOK
102 KopmycKynipHO-BOTHOBOM Ayaimsm https://m.edsoo.ru/8ccab62a
103 Hudpakmus 371eKTpOHOB Ha bubmuoreka [{OK
KpHCTaJIax https://m.edsoo.ru/30dbal8¢c
Crenuduka usmepeHuit B Bubmorexa LIOK
104 MHKPOMHPE. COOTHOWICHNA https://m.edsoo.ru/65783dec
HeonpeaenéHHocrel [elizenOepra e -
bubnuoreka IHOK
105 Pemerue rpadirieckux sazad httDs://m.edS(])_E).ru/e70195bd
. bubnuoreka IHOK
106 Pemenme pacueTpIx sazad httns://m.edscl)lo.ru/ee9b3 182
KonTponbHas paboTa o remam:
" "o Bubmmoreka IIOK
107 OcnoBel CTO", "KopnyckynsipHo- https://m.e dS(])_E) w/c3des9la
BOJIHOBOM yayin3m' T ]
OMNBITHI O UCCIIEJIOBAHUIO CTPOCHUS
108 aroma. [Imanerapnas Mojenp aToma EgggiﬁeeliiorﬁB 126750
Pesepdopra T ]
109 [Toctynatel bopa bubmorexa HOK

https://m.edsoo.ru/404dfa9a
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110

Bunsl cniektpoB. CriekTp ypoBHEM
SHEPrUM aToMa BOJ0pO/Ia

bu6mmoreka [JOK
https://m.edsoo.ru/cf74bl1a

111 CHoHTaHHOE U BBIHYK/JEHHOE bubnuoreka [IOK
W3ITyYeHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuoreka [JOK
112 Jlaze
P https://m.edsoo.ru/2288a0c4
Hyxknonnas mozgens siapa
113 [eiizenbepra-lBanenko. 3apsia u bubnmoreka [JOK
MaccoBO€ YHCIIO siapa. M30TombI. https://m.edsoo.ru/34ada5de
PannoakTHBHOCTD
3aKOH paIMOaKTUBHOTO pachaja.
CBolicTBa HOHU3UPYIOILIETO
114 U3IIy4YCHUS Bnmnfge B Bubmiorexa HOK
y : https://m.edsoo.ru/aab98bef
PaIMOAKTUBHOCTH Ha KHBBIC
opraau3msl. Jlo3uMeTpusi
DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl
sapa. JnepHble peaknuu. JnepHble
115 IengTo ILlpl_[ OgHeMIL)II P Bubmiorexa OK
p pol. 1P https://m.edsoo.ru/ff1758d0
YIPaBISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKHUE ACIIEKTEI
pa3BUTHS SACPHON SHEPTETUKU
MeToibl perucTpalyu u
HCCJICIOBAHUS DJIEMEHTAPHBIX
yactul. PyHgaMeHTaIbHbIE
116 BzaI/IML; efi/cémf BapnoHnl, Me30HEI Brbmorexa IJOK
A - >ap ’ https://m.edsoo.ru/1ac08a5b
u nenTtoHsl. [IpeacraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS! MOJIEJh aIPOHOB
117 ®dusuka 3a npepenamu CtannpapTHOU bubnnorexa [IOK
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Mozenu. TéMHas MaTepust U TEMHast
sHeprus. EnquacTBO prusmueckoii
KapTUHBI MUpa

https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTHS aCTPOHOMHUHU.
3Ha4YeHHE ACTPOHOMUH

bu6mmoreka [JOK
https://m.edsoo.ru/ad73e145

119

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU
IUTsE 0O BSCHEHUS] IPUPO/IBI

KOCMHYECKHX 00HEKTOB. MeTO b1
ACTPOHOMHUYECKUX UCCIEAOBAHUMN

bubmuoreka [{OK
https://m.eds00.ru/39¢44028

CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIIBI, PATUOTEIIECKOIIEI bubmiorexa IJOK
» pall i https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTPOHOMHUS
Bup 38é3nH0r0 Heba. Co3Be3aus
121 S IflI/Ie 3B§3 bl, IIJIAHETHI, UX o Bubmzorexa HHOK
P AL, i https://m.edsoo.ru/aac588eb
BUIMMOE IBHKEHUE
Comnneunas cuctema. ComHize.
122 CoiHeuHast aKTUBHOCTD I/I(I:-ITOIIHI/IK Bubmiorexa IJOK
. https://m.edsoo.ru/22748eb4
sHepruu CosHIa U 3BE3]
3BE3bI, X OCHOBHEIE
JIB, bu6mmoreka [JOK
123 XapakTepuCTUuKu. J[narpamma htt
"coeKTpaabHBINA Ki1acc — alp
p " s://m.eds00.1ru/42169944
CBETUMOCTD
104 3Be3 bl TIIaBHOU bu6mmoreka [JOK
[IOCJIEJOBATEIBHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMEHHEBIE IIPEACTABICHUS O
P pea bubmnoreka IIOK
125 MIPOUCXO0KICHUU U SBOJIOLUU

CouHita 1 3B€31. DTalkl )KU3HA
3BE3]I

https://m.edsoo.ru/d09da494
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Muineunsiii [1yTe — Hama ["aakTuka.

bu6mmoreka [IOK

126 Tune! ranakTuk. YEpHBIEC ABIPHI B
p AbIP https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
Bcenennas. Paciuupenue
127 Bcenennoii. 3akon Xa606ma. Teopus bubmuotexa [JOK
Bonbmioro B3psiBa. PennkToBoe https://m.edsoo.ru/3dbdf0d2
W3JTYYCHHE
128 MacmrabHas ctpykTrypa Beenennoil. bubnnorexa [JOK
MeTarajiakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpoOieMbl bubnmoreka [JOK
ACTPOHOMUU https://m.edsoo.ru/d37d9ffe
Pu3HYEeCKU IPAKTUKYM 110 TEME
"HccnegoBaHue MAarHUTHOTO T10JIS
ITOCTOSTHHBIX MarHUTOB" HITH
130 "HccnenoBaHue CBOUCTB bu6mmoreka [JOK
dbeppoMarueTuKoB" uiIn https://m.edsoo.ru/67361aef
"HccnenoBaHue aeiicTBUS
MIOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"
Pu3nUeCKU IPAKTUKYM 110 TEME
"U3mepenue cuibsl Amrepa" uinu
"H
a1 | Maeme s BGaionesa LOK
" p . https://m.edsoo.ru/fcac91¢9
Omnpenenenne MarHuTHOM
MHAYKIIUYA HA OCHOBE U3MEPEHUS
cuibl Amnepa"
132 OuznuecKuil MpakTUKYM 10 TeMe https://m.edsoo.ru/c36658da

"UccnenoBanue ABJICHUS
AJIEKTPOMArHUTHOW MHAYKIMH" WIN
"OnpeneneHue MHAYKIMU
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BUXPEBOTO MarHUTHOTO MOJIs "

Pu3NUECKUN IIPAKTUKYM I10 TEME
"HccnenoBanne SBICHUS

bubmnoreka [IOK
133 CaMOMHIKIH" Wik "COopka https://m.eds00.ru/b8fb6391
MOJIEH 3JEKTPOMArHUTHOTO
regeparopa’
Dur3nyecKuil MPaKTUKYM I10 TEME Bumorexa IJOK
134 "U3mepenue neproa CBOOOTHBIX htp
KOJIEOAHUI HUTSHOTO U MPY>KUHHOTO s//m.edsoo.ru/5d159d35
MasSITHUKOB"
DU3NYECKUN TPAKTUKYM 110 TEME Butmorexa [OK
135 "lpeobpasoanne SHEpriH b https://m.edsoo0.ru/a28026bd
MPY>KUHHOM MasiTHUKe"
Pu3HYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOIO TOKa
yepe3 MoCiIeI0BaTeNbHO Bu6muorexa LIOK
136 COGTMHEHHKIE KOHIICHCATOD, https://m.eds00.1ru/89dc2d90
KaTyIIKy U pe3ucTop” miu
"HccnenoBanue paboThl HCTOUHUKOB
CBETa B IIENH [IEPEMEHHOI0 TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME BuGmiorexa LIOK
137 "MsyHenne napameTpos 3ByKOBOi https://m.edsoo.ru/b100661a
BOJIHBI"
PuU3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue nokasarens
138 MIPEJIOMJIEHUS CTEKIIA" WIH bubnuoreka [IOK
"TTomy4yeHue n300pakeHNs B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia u
JUH3bI"
139 Du3NYEeCKUI NPAKTUKYM I10 TEME bubnnorexa [IOK
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"HccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEIIECTBA
(Ha mpuUMepe KUIAKUX JIUH3)" WiIn
"N3mepenne pOKyCHOTO pacCTOSHHS
paccenBaroNUX JUH3"

https://m.eds00.ru/b879{b3f

140

Pu3NUECKU PAKTUKYM I10 TEME
"Habmonenne qudpakumm,
UHTEp(EpEHIINU U TTOJIIPU3ALUN
ceera'

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Pu3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENSITUBUCTCKUX YacTUll (110
¢dororpadusiM TPEeKOB 3apsKEHHBIX
YACTHUI[ B MArHUTHOM 110J1e)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

142

DuU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue noctosHHo# [lnanka Ha
OCHOBE UCCJIETOBaHUS
doroaddekra" unu "UccnenoBanue
3aBHCHMOCTH CUJIbI TOKA Uepe3
CBETOJIMOJI OT HaNpshKeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

143

Du3nUeCKU PAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3pe’KeHHOr0 aTOMapHOI 0
BOJIOPO/Ia U U3MEPEHUE TTOCTOSTHHOM
Punbepra"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ec651eb8

144

Pu3nUeCKU IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nozumetpa" win "M3ydyenue
IIOTJIOIIEHNUS OeTa-4YaCTHII

Bbu6mmorexa [JOK
https://m.edsoo.ru/c3dabebe
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amroMuaueM"

145

Pu3NUECKUN IIPAKTUKYM I10 TEME
"Habmromenus 386344010 Heba
HEBOOPYXKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITHIOTEPHBIX
MPUIOKEHUHN I ONIpeAeTICHUS
MOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3aus CeBepHOro noxymapus u
spkue 3B€3ab1" unn "HabmoneHus B
teneckon JIyHbl, MJIaHET,
TYMaHHOCTEH U 3BE3IHBIX
CKOILICHHI"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021¢

146

O06o001mIeHNe U CHCTEMAaTH3aIIHs
3HaHUU. Ponb M3HUKHM U acTpOHOMUH
B 9KOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIIMAJIbHON 1
ATUYECKOU cdepax nesTeTbHOCTH
YyeJI0BeKa

bubmnoreka IIOK
https://m.edsoo.ru/ad6ddeed

147

O06o01IeHre U cHCTeMaTU3alus
3HaHui. Poib 1 MecTo pu3NKu u
aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHON KapTUHE MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

148

O600611eH1e U cucTeMaTu3alus
3HaHuil. Pone ¢pusnueckoil Teopun B
(dbopMUpOBaHUHU TIPEJICTABICHUIN O
¢bu3nuecKoil KapTHHE MHpa, MECTO
(bu3nyecKoil KapTUHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HaYYHBIX
IIPEJICTaBICHUN O PUPOLE

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4
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149 O00011eHNE U CUCTEMAaTU3ALIHS bu6mmoreka [JOK
3Hanui mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIIS bu6mmoreka [IOK
3Hauuii mo reMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3ALIS bu6mmoreka [JOK
3HaHu# 1o teme " JIlnHamuka" https://m.edsoo.ru/2dfbafc5
O0001eHne 1 cCUCTEMaTU3ALIHS
N b K
152 3HaHu# o TeMe "CraTtuka TBEpAOro nomorexa O
" https://m.edsoo.ru/3cca482¢
Tena
O00011IeHNE U CHCTEMATHU3AIMS
153 3HAHUH 10 TeMe "3aKOHBI Bubmiorexa HOK
" https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MCXaHHUKE
O0001eHNEe U CUCTEMAaTU3ALIHS
154 3HaHui 1Mo TeMe "OCHOBBI Bbu6mmoreka [JOK
MOJIEKYJISPHO-KUHETUYECKOU https://m.edsoo.ru/ed440ca8
teopun"
O000111eHE U CHCTEMATH3AIUS
155 3HaHui 1o Teme "TepMoarHamMuKa. Brbmorexa LJOK
o https://m.edsoo.ru/c63f7¢10
TemnmoBble MalINHEI
BuGaionesa LOK
156 P © http
cocrostHus BemecTsa. Pa3oBbIe
" H s://m.edsoo.ru/1d36b5b1
TIePEXOIbI
O0001eHre 1 cCUCTEMAaTU3ALIHS
157 3HaHUU 110 TeMe "DIIEKTPUIECKOe bubmorexa LHOK
" https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATHU3ALMS
. " . bu6mmoreka [IOK
158 3HaHu# 110 Teme "I1oCTOSTHHBIN

AIEKTPUYECKUH TOK"

https://m.edsoo.ru/71453ee6

73




O00011eHNE U CUCTEMAaTU3ALIHS

159 3HaHUU 110 TeMe "TOKHU B pa3InYHBIX bubmmorexa TIOK
" https://m.edso0.ru/3d40077a
cpenax
O06001IeHre U CUCTEMAaTU3AIIHS bubmuoreka [JOK
160 4 n n
3HaHMH 1o Teme "MarHuTHoe mnoie https://m.edsoo.ru/3b4c06ae
161 | cnoromansaisn snami o v Bu6moraxa LIOK
" H " https://m.edsoo0.ru/053e2248
DJIEKTPOMArHUTHAS WHITYKIIHS
162 | cnenowantsaamn snami o v BuGavorxa LIOK
" H " https://m.edsoo.ru/d6310bfd
MexaHnudeckue KojaeOaHus
| et ypox Qe e 10K
S cre 3l 3 oTe e” https://m.edsoo.ru/5e2bb83d
DIEeKTPOMArHUTHBIC KOJIeOaHUs
PesepHbIii ypok. O6001IeHHE 1
164 cUCTEMaTH3alMs 3HAHUH 110 TeME bubmuoreka [JOK
"MexaHu4ecKue u https://m.edsoo.ru/96a7a2dd
AJIEKTPOMATHUTHBIE BOJIHBI"
165 | cnomomanisassn snamai o eve BuGnorerca LIOK
" " B https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHbIit ypoxk. O606£neHHe u Bubmorexa LIOK
166 CHUCTEeMaTH3alMs 3HaHUI 110 TeEMe
" " https://m.edsoo.ru/Sbeclc65
OcHoBbel CTO
PesepBHeIil ypok. O6o0IIeHHE U
167 CHCTeMaTH3alusl 3HAaHUH 10 TeMe bu6mmoreka [IOK
"KoprycKysipHO-BOJTHOBOM https://m.edsoo.ru/f7¢59d38
Jyanusm"
168 PesepsHblil ypok. O6001enue u bubnuoreka [IOK
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CUCTEMATU3alM 3HAHUM 110 TEME
"®uznka aroma"

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

PesepHbIii ypok. O6001IeHHE T
CUCTeMaTH3aIHsI 3HAHHUH 110 TeMe

bu6mmoreka [JOK

169 1
"®u3nka aTOMHOIO A1pa U https://m.eds00.1ru/905¢c5ce0
AJIeMEHTapHbIX YacTull”
P 7| . 0600
e3epBHbIN ypok. O60 \IJJ.ICHI/IC u Buborexa [IOK
170 CHUCTEMAaTH3AallMs 3HAHUM 110 TEME 1

"DnemeHThl acTpoduzuku”

https://m.edsoo.ru/2bfftb94c

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

Kon
NpoBepPsIeMOro
pe3yJabTara

10.1

OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHero o01ero 0opa3oBaHus

JleMOHCTpHpOBaTh Ha MpHUMEpax pojb U MecTo (puzuku B (popMuUpOBaHHH
COBPEMEHHOM HAYyYHOUW KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJIOTUH, B IPAKTHYECKOU NEATEIbHOCTH JIFOIEH

10.2

Y4uThIBaTh TpaHUIBl HPUMEHEHHS H3YYEHHBIX (U3UYECKUX MOJENei:
MaTepuaibHasi TOUKa, MHEpIHalIbHasl CUCTeMa O0TCU€Ta, abCOIIOTHO TBEPI0E
TEJNO, UACAIBHBIN T'a3; MOJEIN CTPOEHUS I'a30B, )KUIKOCTEN U TBEPABIX Tell,
TOUEYHBIN JIEKTPUUECKUM 3aps — IPU pelleHnd GU3NYECKUX 3a1a4

10.3

PacnioznaBath pusndeckue sBieHus (MPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KHHETHUYECKOH TEOpUU  CTPOCHUS
BEUIECTBA M DJIGKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsSMOJIMHEHHOE JIBUKEHUE, CBOOOAHOE TMAaJeHHE Tell, MABMXKEHHE II0
OKPY>KHOCTH, HWHEpIUs, B3auMoieiicTBue Temn; nuddys3us, OpoyHOBCKOE
JBW)KEHUE, CTPOEHHE KUIKOCTEH M TBEPHABIX TeN, U3MEHEHUE 00bhEMa Tel
Opu HarpeBaHUM (OXJIaXJEHWUHU), TEIIOBOE pPaBHOBECHE, HCIapeHue,
KOHJICHCALIUs, TJIABJICHHUE, KPUCTAJUIM3AIINS, KATIEHUE, BIAKHOCTh BO3yXa,
MOBBIIICHHUE IaBJICHUS ra3a IPU €ro HarpeBaHUH B 3aKPBITOM COCY/[IE, CBS3b
MEXIy MapaMeTpaMH COCTOSHHS ra3a B M30IPOLECCax; dIEKTPU3aLUs Ted,
B3aMMO/ICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE IBUKEHHE, UCIIONb3Ys (PU3NYECKUE BEIHUMHBI:
KOOpJMHATA, IIyTh, [IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, CUJla,
UMITyJIbC ~ TeJla, KUHETUYeCKas OSHEprus, NOTCHUHAIbHAS JHEpPrusd,
MeXaHHueckass paboTa, MeXaHWYecKas MOIIHOCTb; TpPH  OMHUCAHUU
IPAaBWIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIOIb3YyEMbIX BEIMYUH, HUX
0003HaYeHUsT M E€AMHUIIbI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU

10.5

OnucelBaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCTIONB3Ysl (PM3NYECKHE BEIMYUHBI: AAaBICHHE Ta3a, TEMIepaTypa, CpeaHss
KHHETUYECKast JHEprus Xa0THYECKOIO JBUKCHUS MOJIEKYI,
CPEIHEKBAJpaTU4YHAs  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsAs 3Heprusi, pabora raza, KO3(QQUIUEHT MOJE3HOIO IEHCTBUS
TETJIOBOTO JIBUTATENsl; PU OMUCAHUU TMPABUWIIBHO TPAKTOBATh (PH3MUECKUIT
CMBICJI UCHOJb3YyEMbIX BEIWYHMH, UX OOO3HAUYEHUS U E€IUHUIIbI, HAXOIUTh
(GopMyIbl, CBS3BIBAIOIIME MAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAM

10.6

OnnceiBaTh  W3Y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
IEKTPUUYECKUE SIBICHUS (TIPOLECCHI), UCHONb3Ys (PU3HMUECKUE BEIUUHHBI:
JNEKTPUYECKUN  3apsAll, JJIEKTPUYECKOE TI0J€, HANPsHKEHHOCTH IO,
MOTEHIUAJI, PA3HOCTh ITOTEHIUAJIOB; IIPY ONUCAHUM IIPABUIBHO TPAKTOBATH
(bu3nYecKuit CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €TUHUIIBL;
yKa3blBaTh (HOPMYJIbl, CBS3BIBAIOIIME MAHHYIO (U3MUECKYIO BEJIUYHMHY C
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JAPYTI'UMH BCJIIMIMHAMHA

10.7

AHAM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCTIONB3YS (PUINIECKUE
3aKOHBl W TPUHIMIBL: 3aKOH BceMHupHOro tarotenus, I, II u III 3akonbI
HbroToHa, 3aK0H COXpaHEHHs] MEXaHUUYECKOW HHEPryu, 3aKOH COXPAHEHUS
UMITYyJIbCA, TPHHIMI  CYNEPIO3WIIMH  CHJI, TPHUHIUI  PaBHOIPABUS
WHEPIHUAIbHBIX CHUCTEM OTCUYETA; MOJEKYISIPHO-KMHETHUYECKYIO TEOPHIO
CTPOECHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOMN
DHEPrUH TEIUIOBOTO JBMKEHHUS MOJIEKYT C aOCONIIOTHON TeMIeparypow,
MEpPBbI 3aKOH TEPMOJWHAMUKH; 3aKOH COXPAHCHHS DJIECKTPUUECKOTO
3apsiga, 3akoH KyroHa; mpu 3TOM pa3inyaTrh CIOBECHYIO (DOpPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBHS (IpaHUIIbI, 00JIaCTH)
PUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHLMUIBI JCHCTBUS MallUH, MpHOOPOB H
TEXHUYECKUX  YCTPOWMCTB; pa3nuyaTh yCIOBHA WX  0O€30IacHOTO
UCIIOJIb30BaHUsl B TIOBCETHEBHOM JKU3HU

10.9

BBITIONHATE 3KCHEPUMEHTHI 10 HCCIEAOBAHUIO (DU3MYECKHUX SBICHUNA U
MPOIIECCOB C UCIIOIB30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH; IIPH 3TOM
dbopMynupoBath npodiemy (3agady) U TUIOTE3y y4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000PYIOBaHUS, MPOBOJUTH OIBIT
1 HOPMYIIMPOBATH BHIBOJIBI

10.10

OcymiecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs (U3MUECKUX BEIUYMH;
IpU 3TOM BBIOMpATh ONTUMAIbHBIA CHOCOO HM3MEpPEHUs U MCIOIb30BaTh
U3BECTHBIE METO/Ibl OLIEHKH IIOIPEIIHOCTEN U3MEPEHUN

10.11

HccrnenoBaTh  3aBUCHMOCTH  MEXIY (U3MYECKHMMU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUW; MpPU OSTOM KOHCTPYHPOBATh
YCTAHOBKY,  (UKCHpPOBAaTh  PE3yJIbTaThl  IOJIYYEHHOW  3aBUCHUMOCTH
¢busnyeckux BENWYMH B BUAE TaOnull U rpadukoB, JenaTh BBIBOABI IO
pe3yapTaTaM UCCIEI0BAHMS

10.12

Cobmnronats npaBuiIa 6€30MacHOrO TPYAA MPH MPOBEJCHUN UCCIIET0BAaHHIA B
paMKax  y4eOHOro  OKCIEpUMEHTa,  Y4YCOHO-HCCIEAOBATEIbCKOM |
HPOEKTHOM AEATENbHOCTU C UCIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
71a00paToOpHOT0 000pYyIOBaAHUS

10.13

Pemare pacuéTtHple 3amaund ¢ SBHO 3aJaHHOW (U3MYECKOW MOJENbBIO,
UCTIONB3YSl (PU3NICCKUE 3aKOHBI M TIPHHIIUITEI; HA OCHOBE aHAN3a YCJIOBHS
3a/1aud BBIOUpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3HMUSCKUE BETUYHHBI
U (QopMyIBl, HEOOXOAMMEBIE JUIsI €€ peIICHHs, TPOBOJUTH pPACUYETHl H
OIICHUBAThH PEATHHOCTH MOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETNYNHBI

10.14

Pematp Ka4eCTBEHHBIE 3a1a4: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIENOYKY PACCYXKICHHM C OINOpOM Ha H3yYECHHBIE
3aKOHbI, 3AKOHOMEPHOCTH U (pU3NUECKHe SIBJICHUS

10.15

Hcnonb3oBaTh  OpU  pelleHMH  y4eOHBIX  3a7jad  COBPEMEHHbIE
MHPOPMAILIMOHHBIE  TEXHOJOTMM  JJI1  [OUCKAa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallud M TpeJICTaBleHUs Yy4eOHOH M  Hay4yHO-IOIYyJSPHOM
uHpOpMaIlMKY, MOJYYEHHON W3 pa3iIMYHbIX HCTOYHHMKOB; KpPUTHYECKH
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOPMAIIUIO
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10.16

[TpuBOIUTH IpUMEPHI BKJIAa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, OOBSICHEHHE TIPOILIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnonp30BaTe TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON KHU3HU
Uit obecriedeHusi 0€30MacHOCTH Mpu  oOpaimieHuu ¢ mnpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, U COXPAHEHHS 3/I0POBbSI U COOIOJCHUS
HOPM DKOJIOTHYECKOTO TIOBE/ICHHS B OKPY>KalOIIeH cpene

10.18

PabGorate B Tpynmne€ C BBIIOJHCHUCM PAa3IMYHbIX COHHUAJIBHBIX pOJ'IGfI,
IUTAHUPOBATh PabOTy TPYMIbI, PAllMOHAIBEHO PacHpeneNaTh 00I3aHHOCTH U
IJIAaHUPOBAThL JACATCIBHOCTh B HCCTAHAAPTHBIX CHTyallMAX, aJACKBATHO
OLICHMBAaTh BKJAJ KaXIOTO U3 YYaCTHUKOB TPYIIBl B pELICHHE
paccMaTpuBaeMoun MPOOIEMBI

11 KJIACC
Kon

MPOBEPSIEMOT0
pe3yJbTara

11.1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POIb U MecTo (Gu3uku B (hopMHpOBAHUH
COBPEMEHHOI HAyYHOUW KapTUHBI MUpPA, B Pa3BUTHUN COBPEMEHHON TEXHHUKHU
U TEXHOJOTHM, B TPAKTHUYECKOW JEATEIbHOCTH JIOJEH, LEIOCTHOCTh M
€AMHCTBO (hU3UYECKOM KapTUHBI MUpa

11.2

Y4uuTbiBaTh TpaHULBI TPUMEHEHHS M3YyYEHHBIX (U3MUECKUX MOJAeNeH:
TOYEUHBIN DSJIEKTPUUYECKUM 3apsi, sepHas MOJENb aToMma, HYKJIOHHas
MOJIeJIb ATOMHOTO sJIpa MPH pelIeHnH (HU3HUECKUX 3a7a4

11.3

Pacnio3HaBath ¢u3nyeckue sBiIeHUs (MPoLecch) U OOBACHIATh UX HAa OCHOBE
3aKOHOB JJIGKTPOJMHAMUKA W KBAaHTOBOW (DM3HMKH: DIIEKTpHUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHCTBHS
TOKAa, B3aUMOJICHICTBAE MAarHUTOB, MIEKTPOMArHUTHAS WHIYKIHS, JCHCTBUE
MarHUTHOTO TOJs HAa TMPOBOJAHHUK C TOKOM U JBWKYIIMHCS 3apdn,
AIIEKTPOMarHUTHEIE KoJIeOaHus " BOJTHBI, PSIMOJIMHEHOE
pacrpocTpaHeHHE CBeTa, OTpaXKeHWe, MpelloMIeHue, HHTepdepeHuus,
JUGpaKIUsa U MOJSIpU3alys CBETa, AUCIIEPCHs CBETa, (POTOANEKTPUUECKUI
apdext (poroaddexT), cBETOBOE NaBiICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIeKTpa  aToMa  BOJOPOJAA,  €CTECTBEHHAas U HCKYCCTBEHHas
PaJIMOAKTUBHOCTh

11.4

OnuceiBaTh U3y4YE€HHbIE CBOMCTBA BEIECTBA (AJIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE, JJIEKTPUUECKYI0 MPOBOJMMOCTh Pa3IUYHBIX Cpea) U
JNIEKTPOMArHUTHBIE  SIBI€HUS  (IIPOLIECCHI), HUCHOJIB3ys  (U3HUYECKUE
BEJIMYMHBIL: JICKTPUUECKUH 3apsijl, CUJIa TOKA, SJIEKTPUUECKOE HATPSIKEHUE,
JNEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, JJC, pabora
TOKa, WHAYKIMS MAarHuTHOrO TMoJisi, cwia Awmmepa, cuna Jlopeniia,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
NepuoJl U YacToTa KojieOaHuil B KOJIeOATEIbHOM KOHTYpE, 3apsia M Cuia
TOKa B TMpoIecce TapMOHHYECKUX DSJIEKTPOMArHUTHBIX KojeOaHuM,
(GOKyCHOE pacCTOsSHHE U ONTHYECKas Cuja JUH3bI, I[PU ONMUCAHHUH
IPAaBWJIBHO TPAKTOBATH (DU3WYECKUN CMBIC] HCIOJIb3YyEMbIX BEIMYUH, HUX
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0003HaUYEHUST U CAWHUILBI; YKa3bIBaTb (bOpMy.]'ILI, CBA3BIBAOIINEC OAHHYIO
(1)I/I3I/I‘-IGCKyIO BCJIMYHMHY C APYTUMH BCINYNHAMU

11.5

OnuceiBaTh HW3yYCHHBIC KBAHTOBBIC SIBJICHHUSI W TIPOIIECCHI, HCIIOIB3YS
busznyecKre BEIUMYUHBL: CKOPOCTh DJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI
M 4YacToTa CBETa, SHEPrusi W HUMIyJIbC (OTOHA, MEpUOA MOIypacnaja,
DHEpPrusl CBS3M aTOMHBIX Sjep; MPH OMUCAHUHM TPABUIBLHO TPAKTOBATH
(bU3UYECKUN CMBICT UCTIONB3YEMBIX BEIMYHMH, UX 0003HAYEHUS U €UHUIIBI;
yKa3bIBaTh (HOpMyIIbI, CBS3BIBAIOIIME NAaHHYIO (U3UYECKYI0 BEIUYHUHY C
JPYTUMU BETMYMHAMH, BEIYHCIIATH 3HAUCHHE (DU3HMUECKOM BEJIMUNHBI

11.6

AHanm3upoBaTh GU3NIECKUE TPOIIECCH U SIBICHHS, UCTIONB3Ys (pr3nyeckue
3aKOHbl W TPUHOMIBLI: 3akoH OMa, 3aKOHBI IOCIEI0BaTEIbHOIO U
NapajuleJIbHOTO COEIMHEHUS! MPOBOJHUKOB, 3aK0oH JIxoyins — JleHua, 3aKoH
JIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH MPSIMOJMHENHHOI0 pacripoCTpaHeHHs
CBETa, 3aKOHbl OTPA’KEHUSI CBETA, 3aKOHBI IPEJIOMJICHUSI CBETA, YpaBHEHUE
OnHiTeiiHa 111 GoTtordexTa, 3aKOH COXpPaHEHUs SHEPruH, 3aKOH
COXPAaHEHHUs UMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHMs MacCOBOI0 4Mcia, MocTyiaTsl bopa, 3aKOH pajnoOaKTHBHOTO
pacmaza; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BbIpaXEHHWE M yCIOBHS  (IpaHMIbI,  00JacTu)
IPUMEHUMOCTH

11.7

OnpenensaTs HampaBiICHHME BEKTOpa HMHAYKIMM MAarHUTHOTO  IOJS
IIPOBOJHUKA C TOKOM, cuiibl Ammnepa u cuibl JlopeHna

11.8

CtpouTh U OMUCHIBATH HM300paKEHUE, CO3/aBAEMOE IUIOCKHM 3EPKalioM,
TOHKOH JIUH30U1

11.9

BBINONHATE 9KCIIEPUMEHTHI 110 HCCIICJIOBAHUIO (U3UYECKUX SIBJICHUN H
MIPOIECCOB C UCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIPU ITOM
dbopmyaupoBaTh IpodieMy (3a1ady) ¥ THIIOTE3Y YYEeOHOr0 SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OPYIOBAHHUS, POBOUTH OIBIT
U GOpPMYJIMPOBATH BBHIBOIBI

11.10

OcymecTBiIsATh NpsIMble U KOCBEHHBIE M3MEpEeHMsI (PU3MUECKUX BEJINYMH;
IOpU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO HM3MEPEHHs U HCIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKH MOIPEIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH  (PM3UUECKUX BEIMYUH C HCIOJIb30BaHUEM
NpSMBIX U3MEPEHUI; P 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH
pe3yabTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BHJE
TaOJIMIL U TpadUKOB, I€TaTh BBIBOJKI 110 PE3yJIbTaTaM MCCIIeIOBaHUS

11.12

Cobmronats npaBuia 6€30MacHOr0 TPYAA MPH MPOBEJICHUN UCCIIET0BAHHIA B
paMKax  y4eOHOro  OKCIIEpUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX yCTpOfICTB n
71a00paTOPHOTO 000PYTOBAHMS

11.13

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHOM (pU3MYEecKoW MOJeNblo,
UCTIONIB3YST (PU3MUYECKHUE 3aKOHBI U TMIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBHS
3a/la4l BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (DU3HUECKUE BETUYHHBI
u (QopMyIBl, HEOOXOAMMEBIE JUISi €€ peIICHHs, TPOBOJHUTH pPACUYETHl H
OIICHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAYCHHSI (PU3NUEeCKON BEITHUNHBI
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11.14

Pemars Ka4eCTBEHHBIC 3a/1a4M: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO IEMOYKY PACCYXKICHHM C ONOpOM Ha H3yYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHe SIBICHUS

11.15

Hcnonp3oBaTe  MpH  peHIEHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MHGOPMAIIMOHHBIE  TEXHOJOTMH Ui  TOWCKa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpETallid M TPeJICTaBICHUs Yy4eOHOH M  Hay4yHO-IOIYJSPHOM
uHbOpMaIMyY, TMOJYYEHHON W3 pa3jIMYHbIX HCTOYHHMKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOPMAITUIO

11.16

OOBSCHATh TPUHIMIBI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS HMX O€30IaCHOrO HCIIOJIb30BAHUS B
MOBCEIHEBHOM JKU3HH

11.17

[IpuBOAUTH IPUMEPHI BKJIAa POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TeOpeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON XKHU3HU
Uit obecriedeHusi 0e30macHOCTH Mpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, Ul COXPAHEHHs 310POBbSI U COOJIOJCHHS
HOPM DKOJIOTHYECKOT0 TIOBE/ICHHS B OKPY>KalOIIeH cpene

11.19

PaGoraTte B rpyIle ¢ BBINOJHEHHEM pPAa3IMYHBIX COLMUAIbHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBLHO PACIPECNIATh 00SI3aHHOCTH H
IUIAaHUPOBATh JIEATEJIbHOCTh B HECTAHJAPTHBIX CHUTYyalMsX, aJEKBaTHO
OLCHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TpYIIBl B PEIICHUE
paccMaTpuBaeMoii MPoOIeMbl
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ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox Koa nposepsiemoro

pasaejia JJIEMEHTA

IIpoBepsiemMble 3JIeMeHTHI COJIeP:KAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHM A

1.1

®usuka — Hayka o mnpupoge. Hayunble meTonsl
MO3HAHMS OKpYy»Karolero Mupa. Poib skciepumenTa
U TEOpUUM B IIpollecce€ IMO3HAHUS IPUPOJBI.
OKCHepUMEHT B PHU3UKE

1.2

MonenupoBanue bu3nveckux  SBICHHUU u
npoueccoB. Hayunple runoressl. @usnueckue
3aKOHbBI ¥ Teopuu. ['paHHLBI MTPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpHMHLIMI COOTBETCTBHS.
Pore m wmecro ¢m3uku B (HopMUpOBaAHHH
COBPEMEHHOM  Hay4YHOM  KapTHHbl MHpa, B
IIPAKTUYECKON JEeSATENbHOCTH JIIOIEH

MEXAHUKA

2.1

#i#HParfti#HKUHEMATHUKA

2.1.1

Mexannyeckoe — nBmwkeHHE.  OTHOCUTENBHOCTD
MexaHudyeckoro aBmxeHus. Cucrema oTcuéra.
TpaekTopust

[lepememienre, CKOpocTb (CpeAHsss CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOpPEHHE MaTepuallbHON
TOYKH, UX IMPOCKIHH Ha OCH CHUCTEMBI KOOpAWHAT.
CrnoxeHue nepeMeIeHUN U CII0KEHHE CKOPOCTEMN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCMMOCTM  KOOpAMHAT,
CKOPOCTH, YCKOpEHHUS, MyTH U NEepeMeUICHUs
MaTEpHaIbHONW TOUKH OT BpDEMEHU

CBoOogHOE majienne. Y CKopeHue CBOOOIHOTO
HageHus

KpuBonuneiinoe JIBUJKCHHE. PaBrOomepHOE
JBIDKEHUE MaTepUaibHOM TOYKHM IO OKPY>KHOCTH.
VYrnoBas CKOpOCTb, JIMHENHAsA CKOpOCTh. [lepuon n
yactoTa. LleHTpocTpeMUTEIbHOE YCKOPEHUE

2.1.6

Texunueckne YCTPOﬁCTBaZ CIIMAOMETP, ABHKCHUC
CHapsAa0B, HCTIHBIC U pCMCHHBLIC IICPCAAYIN

2.1.7

[Ipaktuueckue paboThl. V3MepeHue MrHOBEHHOM
ckopoctd. HMccienoBaHue COOTHOLIEHUS MEXKIY
MyTIAMH, IIPOWICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIC IPOMEXYTKU BPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBUKEHHUM C HA4YaJIbHOU
CKOpPOCTBbIO, paBHOM HYyJ0. M3yyeHue nBUKEHUS
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IIapuKa B BS3KOHM JKUAKOCTH. V3yueHne NBYKEHHS
TeNa, OpPOIIEHHOT0 TOPU30HTAIBHO

2.2

#HPar##H# IMHAMUKA

2.2.1

IIpunnun  otHocutensHOCcTH ['ammnes. [lepBbiit
3akoH HproToHa. MHEpIIManbHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHiun cyneprno3uiuy cuil

223

Bropoii 3akoH HeroTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuaiabHoi cucteme orcuéra (MCO). Tperuit
3akOH HbIOoTOHA 17151 MaTepraJIbHBIX TOYEK

224

3akoH BCeMUpHOTO TiaroreHus. Cuiia TKECTH.
IlepBas kocMuueckas CKOpocTh. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIB)KEHUSI M cuiia TpeHus nokos. KoaddurmeHt
Tpenust. Cuiia CONpOTHBIICHUS MPU ABMKCHUU Teja
B YKUJIKOCTH WJIH Ta3e

2.2.7

HOCTYHaTCHBHOG nu BpaH_[aTeJIBHOC JOBUXKXCHUC
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MoOMEHT CuJIbl OTHOCUTEIIBHO OCH BpaIcHuI.

IIneqo cunel. YciioBHs paBHOBECUS TBEPAOTO TENA B
HNCO

229

Texunueckne YCTPOfICTBaI IIOAIIMITHUKH, IBHKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMOKCHHS
Opycka Mo HAKJIOHHOW TUIOCKOCTH TOJ ACHCTBHEM
HECKOJBKMX cuil. MccnenoBanue 3aBUCHMOCTH CHJ
VOPYTOCTH, BO3HHUKAOIMUX B JehopMupyeMoit
MPY>KUHE U PE3MHOBOM 00pasile, OT BEIMYUHBI WX
nedopmanuu. MccrnenoBanue yciaoBUN paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIET0 OCh BpAalIEHUs

23

#i#HPari##3AKOHBI COXPAHEHWA B MEXAHUKE

Nmmyinbe MaTepUAIbHON  TOYKH, CHCTEMBI

2.3.1 MaTepUaIbHbIX TOUEK. MIMITyIbC CHIIBI U U3MEHEHHE
UMIyJIbCa Teja

232 3akoH coxpaHenust umiyibca B UCO. PeaktuBHOE
JIBUYKEHUE

233 PaboTa cuibl

2.3.4 MOIHOCTbD CHJIBI

235 Kunetnueckass 5SHeprusi MAaTEpUAIBHONM  TOYKHU.

' TeopeMao KUHETUYECKON YHEPTUHI
2.3.6 ITorenumansHas >Heprus. IloTeHnmanbHas 3HEprus

yIpyro neopMUPOBAHHOM MPYKUHBIL.
IToTeHmanpHast SHEPTHs Tejaa BOJU3M TOBEPXHOCTH
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3eminn

HOTGHI_II/IaJ'ILHBIe N HCIIOTCHIMAJIBbHBIC CHIJIBI. CBs3b
pa6OTBI HECMMOTCHOHUAJIBHBIX CHJII C HW3MEHCHHEM

2.3 MEXaHUYECKOM HSHEPruu CHCTEMBbl Tel. 3aKoH
COXpaHEHHs MEXaHUUECKON SHEPIUU

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHHsI

23.9 TeXHI/IiIeCKHe yCTpoﬁCTBa:U JIBIDKEHUE  PAKET,
BOJIOMET, KOIIEP, IPY’KUHHBIA TUCTOJIET
[TpakTuueckue paboTsl. M3yueHue cBsi3u CKOpOCTEH

2310 Tel NpU Heynpyrom ynape. VccnemoBaHue cCBS3U

paboThl CcHUJIBI C U3MEHEHHEM MEXaHHUYeCKOM
SHEpPruM Teja

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE IOJIO’KEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOopuH. DBpOYHOBCKOE JBUKEHUE.
Juddyzus. Xapakrep ABMKEHHUS U B3aUMOICHCTBHS
YaCTHI] BELIECTBA

Mopenu CTpOeHHMS Ta30B, KUAKOCTEW U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
STHUX MOJeIel

Macca MOJIEKYIL. KonnuecTBo BEIIIECTBA.
[ToctosiHHast ABoragpo

TerioBoe  paBHoBecue. Temmepatrypa u  e€
u3mepenue. lllkana remneparyp Llenbcus

Monens upeansHoro raza. OCHOBHOE YpaBHCHHE
MOJICKYJIIPHO-KHHETUYECKOW TEOPUH HJCaIbHOTO
rasa

AOcomoTHas TeMIeparypa Kak Mepa CpeaHei
KUHETUYECKOW DSHEPruu  TEIUIOBOIO  JIBUXKCHMS
yactul rasza. [Ilkana remneparyp Kenbuna

VYpaBuenue Knanelipona — MeHnnaeneeBa. 3akoH
JlanbToHa

["a30BBIE 3aKOHBI. M30Mporiecchl B HeaIbHOM Tase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: H30TEpMa,
u30xo0pa, nzobapa

TexHUYeCKue YCTPOHCTBA: TEPMOMETP, OapOMETp

3.1.10

[TpakTrueckue padoTel. M3mMepeHne macchl Bo3ayxa
B KJIacCHOM koMmHare. McciemoBaHue 3aBUCUMOCTH
MEXIy M[apaMeTpaMu COCTOSIHUSI Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJMHAMUMKNA

3.2.1

TepmonHamMuueckas CHCTEMA. BryTpeHHss
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DHEPTUS TEPMOJIUHAMHUYECKOW CHUCTEMBI M CITOCOOBI
e€ N3MeHEeHUA

3.2.2

KonuuectBo Ttemnorel u  pabota. BHyTpeHHss
SHEPIHsi OJHOATOMHOIO UAEAJIBHOIO rasa

323

Bungr TeIJIonepe1ayu: TEIJIONPOBOAHOCTb,
KOHBEKIMSA, U3JIydyeHHe. TeItoéMKOCTh  Tena.
VYnaenpHasd  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEILIONIEpeayde

324

IlepBbiii 3akoH TepMmoauHamMuku. [lpumeHeHue
MEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOIIECCaM.
I'paduaeckas maTEepnperanus paboThl ra3a

3.2.5

Tenioswie MAIIIUHBEI. [TpuHIIMTIBL IEUCTBUA
TeroBbIX MamuH. [IpeoOpa3oBaHus dHEpruu B
TeIIOBeIX MammuHax. Koadduiment monae3noro
nerictBus (manee — KITJI) TermoBoi mamunsel. [{ukin
Kapno u ero KIIJ]

3.2.6

Bropoii 3akoH TepMoamHamuku. HeoOpaTumocTh
MPOLECCOB B MpUpPOAE. TeIUIOBbIE JIBUTaTENH.
DKOJOoru4eckre npoOIemMbl TEIIOIHEPTETUKH

3.2.7

TexHu4eckue yCcTpoMCTBa: IBUTaTeNb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOMIBHUK, KOHAUIIMOHEP

3.2.8

[IpakTueckue pabotTel. M3mepeHue yaenbHOU
TEIUIOEMKOCTH

33

##HParf###AI' PEIATHBIE COCTOSHMA BEIIIECBA. ®A30BbIE

I[TEPEXO/bI

3.3.1

[TapooOpa3zoBanue W KoHaeHcaiws. McmapeHue wu
KUTICHWe. YJelbHas TeIioTa MapooOpa3oBaHMUsL.
3aBUCUMOCTEH TCMIICPATYPhI KUIICHUA OT JABJICHUS

332

AOCOIOTHAsI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3yXa.
Hacplimennslii nap

3.33

Teépnoe Tteno. Kpucrammmueckue u amopgdHbie
Tena. AHU30TPOINs CBOWCTB KpUCTAJLIOB. JKuakune
Kpuctajibl. COBpeMEHHbIE MaTEpPHUAJIbI

334

[TnaBneHue M KpucTtauMzauus. YJelbHas TEIUIoTa
miassieHus. Cybaumanms

3.3.5

YpaBHeHue TerI0Boro H6agaHca

3.3.6

Texnuueckue YCTPOWCTBA: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETpP, TEXHOJIOTUH IIOTYYCHHUS
COBPEMEHHBIX  MaTepHaJoB, B  TOM  YHCIE
HaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Tpaktuyeckue paboTel. M3MepeHue BIAXKHOCTU
BO3yXa

OJIEKTPOAMHAMUKA

4.1

###HParfi##OJIEKTPOCTATHUKA
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4.1.1

OnekTpu3amust Tel. OJeKTpuyeckud 3apsan. JlBa
BHJIA DJICKTPUUECKUX 3aPsiI0B

4.1.2 IIpOoBOTHHUKY, TUAIEKTPUKH U ITOTYTIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUsI HICKTPUUECKOTO 3apsiaa
4.14 B3anmoneiictue 3apsaaoB. 3akon Kynona
DneKTpuuecKoe ToJe. HanpsoxkénHocThb
4.1.5 nlekTpudeckoro mois. llpuHnun cyneprosunuu.
JIluHuy HanpsHPKEHHOCTH AIEKTPUYECKOTO OIS
41.6 Pa6ota cui INEKTPOCTATUYECKOTO OJIS.
o ITorennman. Pa3HOCTh NOTEHIIMAIIOB
IIpoBOAHMKM W  JIUAJIEKTPUKH B  IOCTOSHHOM
4.1.7 ANEKTPUYECKOM noJe. Jvsnektpudeckas
IIPOHUIIAEMOCTh
OnextpoéMkocTs. KonaeHcaTtop. OneKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHJIGHCATOpa. OJHEPrusi 3apsKEHHOTO
KOHJIEHCAaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
41.9 DIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN NIPUHTEP
41.10 IIpakTnueckue paboThL. N3mepenne

IEKTPOEMKOCTH KOHJICHCATOPA

4.2

HH##HPar##H#IIOCTOSIHHBIN DJIEKTPUYECKMI TOK. TOKU B PA3JIMYHBIX

CPEJIAX
VYcnoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcroununku toka. Cuia Toka.
ITocTOsIHHBINM TOK
422 Hanpspkenue. 3akon Oma Jyist yyacTka 1nenu
493 DIIeKTpUYECKOe CONIPOTUBJIEHHUE. VY nensHOE
o COMPOTHUBJICHHE BENIECTBA
404 [TocnenoBarenbHOe, NapaieIbHOE, CMEIIaHHOE
- COEIMHEHNE POBOAHUKOB
495 Pabora snexTpuueckoro Toka. 3akoH Jxoyms —
o Jlenna
4.2.6 MOIITHOCTB IEKTPHUIECKOTO TOKA
anekTpoaBmwkymmas cwia (mamee — OJC) wm
497 BHYTPEHHEE COMNPOTUBIECHUE HCTOYHHMKA TOKA.
o 3akoH OmMma TUTS MOJIHOM (3aMKHYTOM)
aneKTpudeckon nenu. Kopotkoe 3aMbIkaHue
DJNEKTPOHHAsE MPOBOJUMOCTH TBEPIBIX METAJIOB.
4238 3aBUCUMOCTh  CONPOTHBIICHHS ~ METAUIOB  OT
teMiiepatypbl. CBEpXIPOBOIUMOCTh
4.2.9 OnekTpuueckuid  Tok B Bakyyme. (CBoiicTBa
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QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonnuku. CoOcTBeHHass M IpPUMECHAs
IIPOBOJIMMOCTE TOJIyIPOBOJHUKOB. CBOMCTBa p-n
nepexona. IlonynpoBoJHHKOBbIE TPUOOPHI

4.2.11

DNeKTpUYECKU TOK B DJIEKTPOJIUTAX.
DIIEKTPOTUTHYECKAS] AUCCOIMAITHS. DIEKTPOJINU3

4.2.12

DJIeKTpUYECKUH TOK B ra3zax. CaMOCTOSITEbHBIA U
HECaMOCTOSTENIbHBIA  pa3pan. Pasnuusble THIbI
CaMOCTOATENBHOTO pa3pana. Monuus. [ltazma

4.2.13

TexHU4YecKre yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEeBaTEbHbIE
puOopHI, 3JIEKTPOOCBETUTEIbHBIE pUOOPHI,
TEPMOMETP CONPOTHUBJIEHHUS, BaKyyMHBIA JHOJ,
TEPMUCTOPBI u (hoTOpe3UCTOPHI,
IIOJTYTIPOBOIHUKOBBIN MO/, TAJIbBAHUKA

4.2.14

[Ipaktuyeckue paboThl. M3ydeHue CMeEmanHOro
COEIMHEHUS PE3UCTOPOB.

W3mepenne DOJIC ucTOYHMKA TOKA U €rO
BHYTPEHHETO COIPOTHBIICHUS. Habmonenue
DIIEKTPOJIN3A

11 KJIACC

Kon
pasnena

4

Konnposepsiemoro
3JIEMEHTa

HpOBepHEMbIe IJIEMEHTBI COAECPKAHUA

OJIEKTPOAMHAMUKA

4.3

#iHParH#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHASA MHAYKINA

4.3.1

IlocTostHHEIE MAarHuThbL. BzaumoaerictBue
MMOCTOSHHBIX MAarHuTOB

43.2

MaruutHoe noje. BeKTop MarHUTHOM MHIYKLUH.
[IpuHnun cyneprnozunmu. JIMHMM — MarHUTHOMN
uHayKuud. KapTuHa TuHUNA MarHUTHOW MHAYKITUU
TIOJISL IOCTOSTHHBIX MAarHUTOB

433

MaruuTHO€E mnoJie MpOBOAHUKA C TOKOM. KapTuHa
JUHUN TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA M
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C
TOKOM. Omeir  Opcrena.  B3aunmopeiictBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuna Amrepa, €€ MOJlyJIb U HaIllpaBJI€HUE

435

Cuna JlopeHma, e€ MOIyJdb W HaIlpaBlCHHE.
JIBukeHHe 3apsDKEHHOM YacTUIBI B OJHOPOTHOM
MarHuTHOM noJjie. PaGora cuiel Jloperia

4.3.6

SIBnenue 3J'IeKTpOMaFHI/ITHOI71 HHAYKIUN

4.3.7

[ToTOK BEKTOpa MarHUTHOW MHIYKIIMH
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OJIC  wuHayknmuu. 3akoH  DJIEKTPOMArHUTHOM

4.3.8
uHaykuuu @apanes
Buxpesoe snekrpuueckoe nose. /JC uHAYKINUA B
4.3.9 MIPOBOJHMKE, JBMXKYLIEMCS IIOCTYNATENbHO B
OJIHOPOIHOM MarHUTHOM I10JIe
4.3.10 [TpaBusio Jlenia
4311 NunyktuBHOCTh. SIBieHMe camomuaykuuu. DJC
e CaMOMHIYKIUHU
4.3.12 OHeprus MarHUTHOT'O MOJIsl KaTYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T0JIE
TexHn4yeckue ycTpoicTBa: MOCTOSHHBIE MarHUTHI,
43.14 DJIEKTPOMATrHUTBI, DJIEKTPOABUTATENb, YCKOPUTEIIN
JIEMEHTAPHbBIX YaCTHL, UHAYKIIMOHHAs TIeYb
[Ipaktnueckue pabotbl. M3ydeHHe MarHUTHOTO
IOJIsL KaTylIKu ¢ TOKoM. MccnenoBanue nevcTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SIBJICHUS 3IIEKTPOMATHUTHOU
VHTYKIIUH

K

OJIEBAHMA 1 BOJIHbI

5.1

#iHPart#MEXAHWYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KoneobarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

5.1.1 l'apmonnueckue konebanms. Ilepwon, wactora,
aMIuIMTy1a u ¢dasa KojeOaHui
5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTH4YEeCKUI MAasTHHUK
YpaBHeHHe rapMOHUYECKUX Kos1e0aHui.
5.13 Kunematnueckoen  AUHAMUYECKOE  OMMCAHUE
K0J1e0aTEeJIbHOTO IBHKEHUS
[IpeBpaiieHne HHEpruv MOpU TapPMOHUYECKUX
514 konebanusax. CBA3b  aMIUIUTYIbl  KoJeOaHMit
o HCXOJHOW BEIMYUHBI C aMIUIUTYJlaMU KoJieOaHM
€€ CKOPOCTH U YCKOPEHMUS
KonebarenbHblii KOHTYP. CBoOonHbIE
JNIEKTPOMAarHuTHhIE KoJeOaHus B  UACAIBHOM
5.1.5 KOJIeOATeIbHOM ~ KOHType. AHAIOTHs  MEXIY
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
kosnebanusiMu. Dopmyna TomcoHa
516 3aKOH COXpaHEHUsl DJSHEPruu B  HJAEAJIbHOM
o KoJIeOaTeIbHOM KOHTYPE
BoinyxaeHHbie MEXaHUYEeCKue Kosie0aHusl.
5.1.7 Pesonanc. Pe3onaHcHas kpuBas. BbIHyXIeHHbIE
JIEKTPOMAarHUTHbIE KoJIeOaHusl.
5.1.8 [Tepemennbiii Tok. CHHYCOMIAJIBHBIN IEPEMEHHBIN

TOK.
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MolHOCTh NEPpEMCHHOI'0 TOKaA. AMHJ’II/ITy,I[HOC u

5.1.9 o
JIeICTBYIONIEE 3HAUEHHUE CUJIbI TOKA U HAIPSYKEHUS
Tpanchopmarop. IlpomsBoacTBo, Tmepenada u
notpeOieHue EKTPUIECKON SHEPIHH.
5110 DKOJIOTUYECKHEe  PUCKU  TPH  TPOU3BOJACTBE
o ANEKTPUIECKOU DHEPIHH. Kynstypa
WCIOJIb30BAaHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM
KU3HU
5111 TexHuueckue YCTpPOMCTBA: ceiicmorpad,
o JIEKTPUYECKNN 3BOHOK, JIMHUHU JIEKTpoIepead
[IpakTrueckue paboTEHI. Uccnenosanue
3aBHCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HHTH W Maccel TIpy3a.

UccnenoBanue nepeMEeHHOro0 TOKa B ILENH U3
MOCJIEIOBATEIIbHO COSMUHEHHBIX KOHIEHCATOPA,
KaTYIIKH U pe3UCTOpa

52

#iHParif#MEXAHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCJIOBHS
pacrpoCTpaHeHHUs. [lepuon. CkopocTb
pacrpocTpaneHus u JiiuHa BoJHbl. [lonepeunsie u
IIPOJI0JIbHBIE BOJHBI

522

###Par###  Unatepdepennmst w  audpakmus
MEXaHUYECKHUX BOJTH

523

3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS HM3JIy4YECHUS
OJICKTPOMArHMuTHBIX BOJIH. B3anmuas OpHUCHTaluA
BeKTOpoB E, B 1 v B 3J€KTpOMAarHUTHON BOJIHE B
BAKyyMe

525

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpa)K€HHE,
IIPEJIOMJICHUE, HOJIIpU3aLus, Iudpakuus,
nntepdepenusa. CKOPOCTh 3IIEKTPOMATHUTHBIX
BOJIH

5.2.6

[llxana »IE€KTPOMArHUTHBIX BOJIH. [IpuMenenue
JJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paaruocCBA3n n TCIICBUACHUA.
Panuonokamusi. DIEeKTPOMarHUTHOE 3arps3HEHUE
OKPYKaIOIIEeH Cpebl

5.2.8

Texauueckue YCTPOWCTBA: MY3BIKaJIbHbBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMATHOCTHKA B
TEXHUKE W MEIMIMHE, pajap, paguoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-neup

53

#i#HParfi##OII TUKA

53.1

[IpsiMonuHEeiHOE  pacnpocTpaHEeHHe CBeTa B
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OJIHOpoJTHOM cpene. JIyd cBera

532

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHSI CBETA.
ITocTpoenne n300pakeHUM B IIOCKOM 3€pKaje

533

HpeJ'IOMJ'IeHPIG cBeTa. 3aKOHBI MMpEJIOMJICHUA CBETA.
AOCOIIOTHEIH ITOKa3aTelb IPCJIOMIICHUSA

534

Ilonnoe BHyTpeHHee orpaxenue. lIpenenbHbIi
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKECHUS

53.5

Hucnepcus ceeta. CioxHbIN cocTaB 0eJ10ro cBeTa.

IlBer

53.6

Coluparonue M pacceuBarouue JUH3bL. TOHKast
nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas Cuja
TOHKOH JuH3BL. [locTpoenue wu300pakeHUil B
coOMparoIIUX U pacceuBarolmx JuH3ax. Gopmyia
TOHKOM JHMH3EI. Y BEJIMUCHHE, TaBacMOe JTNMH30HM

5.3.7

HpCIICHLI NNPUMCHUMOCTHU FGOMeTquCCKOf/'I
OIITUKN

53.8

Wurepdepenmms csera. KorepeHTHBIE HCTOYHUKH.
VYcnosus HaOJII0ICHUS MaKCHMYyMOB U
MHHUMYMOB B HMHTEp(QEPCHIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB

539

Hudppakmus cBera. JudpaxnuonHass pemérka.
VYcnoBue HaOMIONEHNS TIaBHBIX MAaKCUMYMOB TIPH
MaJiecHil  MOHOXPOMAaTHYECKOIO  CBeTa  Ha
JTU(PAKIIMOHHYIO PEMIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

Texuunueckue yCTpOiicTBa: OYKH, aynma,
¢doroamnmapar, IIPOEKIIMOHHBIN anmapar,
MUKPOCKOII, ~TEJECKOI, BOJIOKOHHAas  OINTHKAa,
JuQpakMoHHas peméTKa, MOJIIPOUL

5.3.12

[Ipaktnueckue pabotbl. M3mepeHue mnoxazaTess
MIPETOMIICHUS. HccnenoBanue CBOWCTB
n3o0paxeHuil B nuH3ax. Habmonenue aucnepcuun
CBETa

RJIEMEHTbI COEIIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

I'panuis IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuKH. [locTynaTsl TeOpUM OTHOCHUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBeTa B
BAKYYMe€, IPUHIUIT OTHOCUTEJIbHOCTH DWHINTEHHA

6.2

OTHOCUTENHHOCTh OIHOBPECMCHHOCTH.
3aMeI[J'IeHI/IC BPEMCHHU U COKPAIICHUC NJIMHBI

6.3

DHEeprus U UMIYJIbC CBOOOTHOW YaCTHIIBI

6.4

Csi3p  Macchl C  DHEPrMEM M UMILYJbCOM
CBOOOJHOM 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOM
Y4aCTULIBI
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KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTHI KBAHTOBOU OIITUKU

7.1.1

®ortonsl. @Dopmyna I[limanka cBA3M dHEpPruu
(¢oToHAa € ero 4actoToh. DHEPrusi U HMILYJbC
(dhoToHA

7.1.2

OtkpeiThe U uccnenoBanue Gorodddexra. OnbIThHI
A.I'. CroneroBa. 3akonsl pororddexra

7.1.3

VYpaBHenue OifHmTeiiHa s QoTodaddexra.
«Kpacnast rpanuna» gorosdgexra

7.14

Jlasnenue ceeta. OnbiTel [1.H. Jlebenera

7.1.5

XUMHUYECKOE NE€HCTBUE CBETA

7.1.6

Texauueckue YCTpOWCTBA: (OTORIIEMEHT,
(dhoTonaTunK, coHeYHas OaTapes, CBETOIUO]T

7.2

CTPOEHHE ATOMA

7.2.1

Mognens atoma Tomcona. OnbiTel Pesepdopaa mo
HCCIIEI0OBAaHUIO CTpOeHHA aToma. [Inanerapnas
MOJIENb aToMa

7.2.2

ITocrynatel bopa. HM3nydyenue u morJjounieHue
(OTOHOB TpU Tepexoje aToMa C OJAHOTO YPOBHS
SHepruuM Ha apyroil. Buabl cnektpoB. CrekTp
YPOBHEW SHEPTUU aTOMA BOJOPOAA

7.2.3

BousiHoBBIE CcBoOMcTBa yactuil. Bonubl ge bporns.
KopnyckymnspHo-BonHOBoOM nyanusm. udpakmus
JJEKTPOHOB HA KPHCTAJLIAX

724

CrnoHTaHHOE ¥ BBIHYXACHHOE  H3JIyUYCHHE.
YCcTpolicTBO M IpUHIIKIT padOTHI Jiazepa

7.2.5

TexHuuyeckue yCTpOMCTBA: CHEKTPAJIbHbIA aHAIN3
(CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHEHYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl Ha6J'II-O,Z[€HI/ISI u peructpanuu
OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpeiTHe paguoakTuBHOCTH. OnbITHl Pezepdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTUBHOIO
u3nyuyenus. CpoiictBa anb(a-, Oera-, ramma-
u3iydeHus. BiusiHue painoakTUBHOCTH Ha KUBbIE
OpTraHHU3Mbl

7.3.3

OtkpeiTHE TpoTOHAa | HeuWTpoHa. HyxknoHHas
Mojzenb siapa leisenOepra — MBaneHko. 3apsin
snpa. MaccoBoe unciio sapa. M30Tonsl

7.3.4

Anbda-pacniaz. DJIEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacra. ["amma-uznydenue. 3akoH
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paarOaKTUBHOI'O pacliaaa

7.3.5

DHeprus CBsI3M HYKJIOHOB B siipe. SInepHbIe CHUITBL.
JledexT macchl syipa

7.3.6

SnepHble peakuuu. JleJIeHHE U CHHTE3 siiep

7.3.7

Snepubiit  peaktop. TepMOsSIEpHBIA  CHUHTE3.
[Ipobnembl U MEepCreKTUBBI SIEPHON IHEPTrEeTHKH.
DKOJIOTUYECKHE aCTIEKTHI JIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble YyacTHLbl. OTKpBITHE MO3UTPOHA.
@DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
BunbcoHa, siiepHblil peakTop, aToMHasi bom0a

7.3.10

[Ipaktunueckne pabotel. MccnenoBaHue TpPEKOB
qacTHIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3ausi, sIpKHe 3BE3JHI,
IUTAHETHI, UX BUAUMOE JIBIDKEHUE

8.2

Conneynas cucrteMa. IlmaHersl 3eMHOMU TpYUIIBI.
IInaHeTHI-TUTAHTBI U KX CITYTHUKH, KapJIMKOBLIC
m1aHeTsl. Mansie Tena CoaTHEYHOM CHCTEMBI

8.3

Comnne, ¢orochepa m armochepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sHepruu CosiHia U 3BE3]1

8.5

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, panuyc, TeMneparypa, X
B3aMMOCBS3b. JluarpaMmma «CrneKTpaJbHbIA KJIacc —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
IOCJIEIOBATEIIFHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY IS 3BE3 IJ1aBHOM
MOCIE0BATCILHOCTH

8.6

#H##Par##H#BuyTpeHHee CTpOCHUE 3BE3.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOXKACHUN
u dBororuu CostHIIa U 3BE3]1. DTanbl >KU3HU 3BE3]

8.7

Mneunsiii I1yte — Hama 'anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpenenacHue 3B€37, raza
n neu. llonmoxxenne u paBmwxkenune ConHLA B
lNanaxTuke. ITnockas u chepuyeckast MoICUCTEMBI
[MastakTukKH

8.8

Tunbl ranakTuk. PaguoranakTMKd | KBaszapbl.
UeEpHble AbIpHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pa3beranue ranaktuk. Bo3pacTt u panuyc
Bcenennon, teopust bonbuioro B3peiBa. Moneis
«ropsiuert Beenennon». PenukroBoe n3inydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
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MeraranakTuka.
ACTPOHOMUH

Hepeménnnie

POOJIEMBI
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INPOBEPAEMBIE HA EI'S 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OEPA30BATEJBHOM ITPOT'PAMMBI CPEJTHEI'O

OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaAHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHusi

1

ChopMUpPOBAaHHOCT, YMEHUW paclio3HaBaTh (PU3WYECKUE SBICHUS
(mmpotiecchbl) U OOBSICHATH MX HA OCHOBE M3YUYEHHBIX 3aKOHOB

Brnanenne ocHoBomonararomuMu  (GU3MYECKUMHU  HOHATHUSAMH U
BEJIMYMHAMU, XapAKTEPU3YIOIUMU (PU3NYECKUE MPOLIECCHI

ChopMHUpPOBAaHHOCT yMEHUW TPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXAHUKH, MOJIEKYJISIPHOM buzuKu u TEPMOANHAMMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (M3MKHM [Js aHaIW3a U OOBICHEHUs
ABJICHUI MHMKPOMHDPA, MAakpoMHpa M Meramupa, pas3jindaTb yCJIOBUS
(rpaHuLIbl, 00IACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, ITOHUMATh
BCeoOIMi XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB M OrpPaHHMYCHHOCTb
UCIIOJIb30BAaHUSl YACTHBIX 3aKOHOB; aHAJU3UPOBaTh (U3HUYECKUE
IPOLECCH,  MCMONb3Ysl  OCHOBHBIE  IIOJIOXKEHMs, 3aKOHBl U
3aKOHOMEpPHOCTH

ChopMHUpOBAaHHOCTE YMEHHUS pa3indaTh YyCIOBUS MPUMEHHUMOCTH
Mojieiel (pU3nUecKuX Tesl U MPOIECCOB (SBICHHI)

ChopMupoBaHHOCTH yMEHHUS pelaTh pacuy€THBIE 3aJaud C SBHO
3aJIaHHOW W HESIBHO 3aJaHHOW (PM3WYECKOW MOJENbI0: Ha OCHOBAaHUH
aHanmM3a YCJIOBHSI BbIOMpATh (HU3MUECKUE MOJENH, OTBEYAIOIIHe
TpeOOBaHUAM 33/1a4, IPUMEHSATH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U TOCTyJaTbl  (U3MUECKUX  TEOPHUH  MPU  HCIOJIb30BAHHH
MaTeMaTUYECKNX METOJOB PEIICHUs 3a7a4, MPOBOAWTH PACUETHl Ha
OCHOBaHHMHM HUMCIOIIUXCA HJaHHBIX, aHaJII/IBI/IpOBaTB p€3y.HbTaTLI 158
KOPPEKTUPOBATh  METOJbI  PEHICHHS C  Y4ETOM  TOJYYSHHBIX
pe3yJIbTaToB

Pemats kadecTBeHHbIE 3a7aud, TPEeOYyIOIIME MPUMEHEHHs 3HAHUU U3
Pa3HBIX PA3/ENIOB MIKOJBHOTO Kypca (M3MKH, a TAaKXKe WHTETpariu
3HAaHUM M3 JPYyTUX MOPEeIMETOB E€CTECTBEHHOHAYYHOIO  IUKJIA!
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY pACCYKICHUH C ONOpoMl Ha
M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SIBICHHUSI

Bnanenue OCHOBHBIMH MeTOoJaMu Hay4HOI'0 IIO3HAHH,
UCNONb3YEeMbIMU B (U3UKE: TMPOBOAUTH HpPSIMble U KOCBEHHBIE
u3MepeHuss (U3NYECKUX BEIMYMH, BBHIOMpas ONTHMAJIBHBIA CIIOCOO
MU3MEPEHMSI U HUCIOJb3ys U3BECTHBIE METOABI OLICHKH IIOIPEIIHOCTEN
U3MEPEHUIl, MPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX
BEIMYMH C UCIOJB30BAaHUEM IMPSIMbBIX H3MEPEHUH, OOBACHATH
MOJYYCHHBIE PE3yJIbTaThl, UCTIONB3Ys (PU3UUECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JieNlaTh BBIBOJIBI; COOJIOATh IpaBuiIa 0e3011acHOro Tpyna
IpY TPOBEICHUH HUCCIEOBAHUI B paMKaxX yueOHOTO SKCIIEPUMEHTa U
y4eOHO-UCCIEI0BATENIbCKON  NESITEIbHOCTH € HCHOJIb30BAHUEM
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MUPPOBBIX  U3MEPUTEIBHBIX  YCTPOHCTB M JIaOOpPaTOpHOTO
000pyTI0BaHUS

ChopMHUpPOBAaHHOCT, ~ YMEHMA  aHAJIM3UPOBaTH WM OIICHUBATH
MOCTIEACTBYSI OBITOBOM U MPOU3BOJCTBEHHON JEATEILHOCTH YEIIOBEKA,
CBSI3aHHON C (PU3WYECKUMH TIPOIECCAMH, C TO3UIUN IKOJIOTHUECKON
0e30MacHOCTH; MpeACTaBICHUI 0 panoHaIbHOM
MPUPOJONIONB30BAHUM, A  TaKXe  Pa3yMHOM  HCIOJIb30BaHUHU
JOCTHDKCHUM HAyKM W TEXHOJIOTMHM Ui JalbHEWIIEro pa3BUTHUS
YeJIOBEYECKOro 001IecTBa

OmmageHne pa3NMUYHBIMH crocobamMu  paboTel ¢ HH(pOpMaIme
(GU3MYECKOTO  CONEpXKaHUS C  HCHOJIB30BaHMEM  COBPEMEHHBIX
WHQOPMALMOHHBIX TEXHOJOTHHA; pPa3BUTHE YMEHUH KPUTHUECKOTO
aHaJIM3a ¥ OIIEHKHU JIOCTOBEPHOCTH MOJTy4aeMO HHPOpPMAIHH

10

ChopmMupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAOIINE
ACTPOHOMHUYECKUE TIOHSATHS, TEOPUHM M 3aKOHBI JUIsl aHadu3a U
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOMA[IINX Ha 3BE3NAX, B
3BE3HBIX CHUCTEMaX, B MEXIaJIAKTUYECKON cpele; JIBHKEHUS
HeOECHBIX TeJ, YBOJIOLMH 3BE311 1 Beenennoii
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INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA EI'D 110
OPU3UKE

Kon
pazaea/t
eMbl

Kon

HpOBepSIEMLIﬁ IJIEMEHT COACPKaAHUSA
3JIEMECHTA

1 MEXAHHWKA

1.1 KMHEMATHKA

111 Mexannueckoe JIBUOKEHHE. OTHOCUTEIBbHOCTE
o MeXaHUYeCcKoro aBmxkeHus. Cucrema orcuéra

MarepuanbHas TOUKa.

TPACKTOPHA

E& pajyc-BeKTop:
Fr)=(xlz) (e ) 2(2)),

TPaeKTOpIL,

b

[IepeMeIIeHIIE: ?
112 AF =F(8,)=F(t) =F, =T, = '
= (Ax, Ay, A2),

Iy TE.
CroxeHIe NepeMele it

N} =0 + 47,

CKOpOCTB MaTepHaIbHON TOUKU:
. AF
U=—

At

_—y

—7=(v,.0,0.).

Ar—{

Ax ,
u, = —L =X, AQHANOTUYHO v, =y,, U.=Z/.
1.1.3 Aty

CriojkeHIHe CKopocTeil: o, =0, + 7, -

Brruunciienue nepeMerieHus u myTu MaTepraaIbHON
TOYKH MPHU MPSIMOJIMHEHHOM JIBHYKEHUH BJIOJIH OCH X TIO
rpaduKy 3aBHCUMOCTH Vx(t)

" . _AD .,
‘VekopeHIle MaTepHanbHOIT ToUKI: 4 = A—L =u0/=(a,.a,.a,).
I lar—o i

_Auy,

a =—2= =(uv,),". aganormiso a, =(v, )’ a. =(v.)"
v : o

1.1.5 PaBHOMepHOE NPSAMOJMHENHOE ABUKEHHUE:
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x(t)=x0+voxt
x{(m)=xp+ 8, M
el M) — Bpx = KOH C M

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

-

at

x(t)=x,+u, t+

v )=y, +at

1.1.6 a, = const
UIJ.T - U.ll'r = 2a:c ['\'_2 _'\'_1)
TIpII ABIDKEHII B OXHOM HAIPABISHHH IyTh S = -1 ;Ul -t
CBoOonHOE najieHue. Y CKopeHre CBOOOTHOTO TaICHHS.
L W)
Ly
Yo o
o0 Xo (
JIBuxkeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:
[.r{f} =x; TV, =X tU,cosa-f
£ . 2
1.1.7 :I.'{i‘}=:|.',:,+U,:,1.f+gj—=:l',:,+l),:,51ﬂﬂ.-f—£
’ 2 2
v (t)=uv, =uv,cosa
v (t)=uv, +gt=u,sina— gt
g =0
g =—g= const
1.1.8 Kpuonunerinoe npmxenue. [[BrmkeHne MaTepuaibHOM

TOYKH M0 OKPY’KHOCTH.
VYrioBas U TWHEITHAsA CKOPOCTh TOYKHU:
V=wR
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VInmoEas H ITHHeHHAT CEOPOCTE TOUEK: 6 = @ R .

TIpr pasHOMepHOM JBICECHHH TOUSK IO OKPYEHOCTH 0 = < 23

g 2
lleHTpOCTpeMHETENEHOE VCEOPEHHE TO9CK: dy = e w P . o

o0ECTIeYeHHe MaTepHATEHOH TOUKH

Teépnoe Teno. IloctynarenbHOE M BpalaTeibHOE

1.1.9 ..
JIBU’KEHHE TBEPJOTO TeJla
1.2 JANHAMUKA
121 Nuepumansubie cuctembl oTcuérta. IlepBbiii  3akoH
o Herorona. [IpuHnun otHocutesnbHOCTH ['anunes
Macca Tena. [ImoTHOCTS BeecTsa:
m
1.2.2 p=—
\%4
Cuna. [TpyHIMO Cyneprno3uLMy CUJT:

123 FpaBHo;[eﬁcm:F1+F2+"'

Bropoii 3akon HbroToHa: ais MarepuasbHOM TOYKH B

124 |, HCO ;

p=m, ; Ap=f At 1pu r =koucm
F,™Ma,> 2P7F, L
{3 —t=
Fy Fy
1.2.5 Tpernii 3akoH HproTOHA 151 MaTepUaIbHBIX TOYEK:
F,==F,
3aKOH BCEMHPHOI'O TATOTEHUS: CHJIbBl MPUTSHKEHHS
MEX/1y TOYEUHBIMH MacCaMU PaBHbI
m,m
_ 11
F=G—;

1.2.6 Cuna tsoxectu. LlenTp TsxecTy Tena. 3aBUCUMOCTD CUITBI
TSOKECTH OT BBICOTHI h HaJ TOBEXHOCTHIO ILIAHETHI
pagnycom RO:

mg= GMm
- 2
(Ro+h)
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F =—kx
1.2.8 Cuna tpenus. Cyxoe TpeHHe.

Cuna TpeHuUs CKOJIbKEHUS:
F =uN
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Cuna TpeHus TOKOSI:

F_<uN

™ —

Koaddurment tpenns

1.2.9

JlaBnenwue:

1.3

CTATHUKA

1.3.1

—

F

MOMEHT CHJIBI OTHOCHTEILHO OCH BPAIICHHS:
IM| = F1, rae 1 — medo cunsr F
OTHOCUTEIIFHO OCH, Tmpoxoxasamed uepe3 Touky O
NEPIEHIUKYJISPHO PUCYHKY

1.3.2

HCHTp Macc Teja. HCHTp MacC CUCTEMbI MAaTCPHUAJIBHBIX
TOYCK:

- 3

_myrmy ot

r
1. M.
m;+m,+...

B onHOpoaHOM moOJIE TSIKECTH
(g=const)

OCHTP MAaCC TCJIa COBIIAAACT C €0 HCHTPOM TAXKCCTHU

1.33

VYcnosus paBHoBecus TBEpaoro tena B MCO:

[M;+M,+...=0
\[}31+}:"3+...=[J

3.4

3axoH [lackansg

1.3.5

JlaBnenue B )kuakocTH, mokosmeiics B MCO:
p=p,+pgh

1.3.6

3akoH Apxumena:

jjA ] , €CJIH TEJIO M XKUIKOCTh Imokosarcs B ICO,
pX

BBITECH
TO FApx: pg VBbITECH

VYci1oBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

1.4.1

HMMiynsc MaTepUaIbHON TOYKHU:
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p=mv

1.4.2

I/IMHy.TILC CHUCTCMBI TCJ'I

~ ~

p p1+p2

1.4.3

3aKkoH I/I3M€H€HI/I$I n COXpaHeHI/IH I/IMHy.]'II)CEl

B CO Ap A(p1+p2 ) F At+F

1 BHelH 2 BHellH

BI/ICO eclu Ap A(Pf"Pz .)=0>

eciu F + p

PeaxTnBHOE ABIKEHIIE

+...=0

1 BHeLH 2 BHELLIH

1.4.4

—

F

—

A¥ x
PaboTa CHiIbI HAa MaJIOM [IEPEMEIIEHUH:
A= |}?'| |rl'-.f'| -cos o.=F, - Ax

1.4.5

o F
D
MomHoCTb cuitbl: ecinu 3a BpeMs At pabora CHUibl

n3Mensaerca Ha AA, TO MOIIIHOCTD CHJIIBI
AA
P=— =F-p-cosa
Al |y

1.4.6

Kunernueckas sHeprus MaTepHaanoﬁ TOYKHU:

2
mv_p

2 2m

E KWUH

3aKOH U3MEHEHHS! KHHETUYECKOU SHEPTUH CUCTEMBbI
MarepuaibHbIX Touek: B UCO AExun = A1 + A2 + ...

1.4.7

[ToTrenuumanbHas YHEPrUs:
JUIA MOTCHIUAJIBHBIX CHJI
A12 = E 1 noreHyy - E2 TIOTeHL| =6 A EHOTeHu
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[ToreHumanbHas 3HEprusi MaTepUaJIbHON TOYKH B
OJIHOPOJHOM IIOJIE TSIHKECTHU:

E TOTeHL] = mg h
[ToTenmnuanpHas YHEPTUS yIpyro neGopMupoBaHHOTO
Tena:

2
E _kx

MoTeHL| 2

1.4.8

3aKOH U3MEHEHUS M COXPAHEHHs] MEXaHNYECKON
SHEPIrUu:

Euex = Bsm T EIIGT\BHII-
B IICO AE,:x = Agcex menoresm. cams
B IICO AE,x =0, eClI Agcex menoresm cax = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

FapMOHHMYECKHE KOJICOAHUS MAaTepHAIbHONH  TOYKH.
Amvmutyna u (dasa  xonebanuil. KunemaTtuueckoe
OIUCaHUE:
x(7) = Asin| @t +o, ).
v () =x/'.
a(=(v, ), =—oxf)=a +o'x=0,
TJIe X - CMEIIICHHE U3 PAaBHOBECHSI.
JlMHaMuuecKoe onucaHue: ma,=—kx,
2
rek=mow
10 3HauwT, uto F,=—kx.
DHepreTuYecKoe OIUCaHUE (3aKkoH COXpaHEHHSI
MEXaHUYECKON IHEPTUN):
'\ T ol T
mu . e mu kA

j— THEIC — j—

2 2 2 2

CBsI3b aMITUTYAbI KOJIEOAHNH CMEILEHHUs MaTepHaIbHON
TOYKM C aMIUIMTyJaMHM KojeOaHui e€ CcKopocTH U
YCKOPEHHUS:

Upe =04, a_ =04

1.5.2

[Tepron 1 yacTora KoJieOaHUH:

2n 1
® vV
[Tepuon MaJbIX CBOOOIHBIX KojeOaHuit

MATEMATHYCCKOIoO MassiTHHUKA.
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T=2IJI
E

HepI/IOI[ CBO6OI[HI>IX KoJebaHui MPYKUHHOI'O MasTHUKA:

’l'"=2:IIJE
k

1.5.3

Boinyxknennsle konebanus. Peszonanc. Pe3onancHas
KpHBas

1.5.4

[lonepeunsle U  mpoaodbHbIE  BOJHBL.  CKOPOCTH
pacIpoCTpaHEHUs U JUIMHA BOJIHBIL:

A=vT =2
1%

Wutepdepennys u audpaxiys BOJIH

1.5.5

3ByK. CKOpOCTb 3BYKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOJIMHAMMKA

2.1

MOJIEKYJISIPHAS ®U3UKA

2.1.1

Mopenu cTpoeHHsI Ta30B, JKUAKOCTEH M TBEPIBIX Tell.
Ilycts TepMonMHaMuyeckas cucrema (Tejl0) COCTOUT W3
N oaMHaKOBBIX MOJIEKYJI. Toraa KoJIM4ecTBoO BellecTBa

_ N _m
v=—"—=— rae N, —4ucimo ABoraapo, m — macca
N, u

CUCTEMBI (TeJa), 4 — MOJISIpHAs Macca BellecTBa

2.1.2

TenmoBoe IBMKCHHE aTOMOB U MOJICKYJI BEIICCTBA

2.13

B3aumoaelicTBre yacTHIl BEIIECTBA

2.14

Juddysus. BpoyHOBCKOE ABMKEHHE

2.15

Monuens uneansaoro raza B MKT

CBsi3p MEXJy JaBlI€HHEM M CpeAHEW KHHETUYECKOU
DHEPrUe€il  MOCTYNAaTEIBHOTO  TEIUIOBOTO  JBHKCHUS
MOJIEKYJI UJiealbHOro ra3a (ocHoBHOE ypaBHeHre MKT):

rae m0 — macca OAHOM MOJIEKYJIbI,

N
n :V - KOHLICHTpalust MOJICKYJI

2.1.7

AolcomotHas Temneparypa: T =t +273K

2.1.8

Cpsi3p TeMmmeparypbl ra3a CO CpelIHEH KHHETUYECKOU
HHEPrUeil NOCTYNAaTEIbHOIO0 TEIUIOBOIO ABM)KEHHS €T0
MOJIEKYJIL:
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Ypasuenue p = nkT

2.1.10

Mopenp uaeaabHOTO raza B TCPMOANHAMUKCE!

(Vpaprenne Merrereera — Kiareifpora
| BeIpaukeHHe /U1 BHYTPeHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KianmeiipoHa (mpim
3aIIICI):
pRT

pV=%RT = vRT = NkT, p=E.

BripaskeHne 11711 BHYTPeHHell 3HepIHH 0IHOaTOM

raza (IpIMeHIMEIe (OpPMEI 3aIIICH):

L‘=%vRT =%NF{T —3MpT —ve,T= %pV

2

2.1.11

3akoH JlanbTOHA ISl JABJICHUSI CMECH Pa3peKEHHBIX
razoB: p=p;+p,+...

2.1.12

W3omporieccl B pa3pe)KEHHOM Tra3e C MOCTOSTHHBIM
gucioM MoNeKyldl N (¢ TOCTOSHHBIM KOJIUYECTBOM
BEIIIECTBA V):

uzotepma (T = const): pV = const ,

usoxopa (V = const): %= const |

\4
n3zo0bapa (p = const): T =const /

I'paduueckoe npencraBieHre n3omnpoieccos Ha pV-, pT-
u VT- nparpamMmax.
OOBbeIMHEHHBIN ra30BbId 3aKOH:

BV _ const
T

JJIA TIOCTOSAHHOI'O KOJITMYECTBA BEIICCTBA V.

2.1.13

HaCI)IIIIGHHI)IG N HCHACBIIICHHLBIC IIapbl. KadgecTtBenHas
3aBHUCUMOCTD INIOTHOCTH W AABJICHUS HACBIIICHHOI'O I1apa
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OT TEeMIlepaTypbl, WX HE3aBHUCUMOCTb OT 0O0BbEMa
HACBIIICHHOI O I1apa

Brnaxxnocts Bo3nyxa.
OTHOCHUTENIbHAS BIAXKHOCTD:

2.1.14 po—PonT) _ pun(T)
N ) R —
21.15 N3menenue arperatHbiIX  COCTOSIHUHM BEIIECTBA:
UCIIApEHUE U KOHJICHCAIMS], KHIIEHUE KUAKOCTU
21.16 W3MmeHeHne  arperatHblX  COCTOSIHMM — BEIIECTBA:
IJIABJICHUE U KPUCTAJUIA3ALUS
2.1.17 [IpeoOpa3oBanue sHepruu B Pa3zoBbIX Mepexoaax
2.2 TEPMOJANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BryTpeHnHss sHeprus
Teruionepenaya kak crnoco0 H3MEHEHUS BHYTpEHHEH
223 sHeprun Oe3  coBepuieHuss paborel.  KonBekius,
TEIJIONPOBOAHOCTb, U3JIYUECHUE
KonugecTBo TEmIOTHLI.
224 VY nenbHas TEIUNIOEMKOCTD BEILIECTBA C:
Q=cmAT
VY nenpHas Teruiora napoodpazoanus L: Q = Lm.
2.2.5 VY nenbHas Temora miaBieHus A Q = Am.
VY nenbHas TEIOTa CropaHus Tomwmaa q: O = gm
DnemeHTapHas padoTa B TepMOJAMHAMUKE:
A=pAV
2.2.6
Brruucnienue pabotsl 1o rpaduky mnporecca Ha pV-
Juarpamme
IlepBbIil 3aKOH TEPMOJAUHAMUKU:
Q=AU ,+A,=(U,~U,)+A,
2.27 Anuabara:
Q12:0=A12:(U1_U2>:A Uy
2938 Bropoit  3akoH  TepmomuHamuku.  HeoOpatumbie
IIPOLIECCHI
2.2.9 [Tpuntne! geiicteus TenaoBbix MamuH. KIT/:

n= AB.E.]:I:H:E:I‘I: _ Qnarp _|qun| —1— |Qxcm|
Orearp Orearp Orare
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2.2.10

Makcumansnoe 3nauenue KII. [{ukn Kapno:

T —T. T.
max N =M = _=F " _ ] _Zam

HATp HiTQ

2.2.11

VYpaBHeHUE TEIJIOBOTO OalaHca:

Q,+Q,+Q,+...=0

DJIEKTPOAMHAMUKA

3.1

DJIEKTPUYECKOE I10JIE

3.1.1

OnexTpuzalusi Tel U e€ MPOSIBICHUS. DJIEKTPUUYECKHUM
3apsj. JIBa Buna 3apsaa. D1eMeHTapHbIN 3IEKTPUUYECKUN
3apsil. 3aKOH COXPAHEHUsI IEKTPUUECKOro 3apsiia

B3aumopeiicTBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH
Kynona:

B OJTHOPOJIHOM BEUIECTBE C AUICKTPUUECKOMN
MPOHUIIAEMOCTBIO &

F=k|‘?1|'|f]: __1 _|‘f_?'1|'1
g 4mee, ~

>

Onextpuyeckoe noje. Ero neicTBue Ha 3JEKTpUUYECKUE
3apsiabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:
ol F
E=———

qnpoﬁﬂblﬁ

q

ITone Togyeunoro 3apsana: E,=k—=
r

-

» OIHOPOIHOC IIOJIC. E = onst .

KapTuHb! 1MHWN HANPsHKEHHOCTH ATUX MOJIEN

IloTeHIMaILHOCTH QJICKTPOCTATUYICCKOI'O I10JIA.
Pa3HocTh MOTEHIIUATIOB U HaIIPsSIPKCHUC:

A12:q(¢1_¢2):_qA¢:qU'

[ToTeHIMaIbHAS HEPTHS 3apsia B AIEKTPOCTATHYSCKOM
monte: W =q¢o
[ToTeHIHA 3JIEKTPOCTATHUECKOTO TOJIS:
o=
q

CBs13b HANPSHKEHHOCTU MOJISL U Pa3HOCTH NOTEHLMAJIOB IS
OJTHOPOJTHOTO 3JieKkTpocraTudeckoro nosst: U = Ed

[IpuHIUI Cynepno3UIUK JIEKTPUYECKUX MTOJIEH:
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- - -

E:E1+E2+...,¢:¢1+¢2+,,,

[IpoBOAHMKY B 3JIEKTPOCTATHUYECKOM HOJIE.
VYcnoBue paBHOBeCHs 3apsA0B: BHYTPH IIPOBOJHUKA

3.1.7
E* =0, BHYTPH ¥ Ha TIOBEPXHOCTH ITPOBOJIHHUKA () = const
318 Jusnextpuku B 3IEKTPOCTATUYECKOM noe.
o JnanekTprudeckasi IpOHUIIAEMOCTh BEIIECTBA €
Konaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:
c=<
U
3.1.9 DneKTpOEMKOCTh IIIOCKOr0 KOHAEH CAaTOpa:
€g,S
C= q =eC,
[TapannensHoe coeiMHEHNE KOHIEHCATOPOB:
q=q,+q,*..., U, =U,=...,C ,,,—C,+C,+...
3110 [TocnenoBarenbHOE COEIMHEHNE KOHJIEHCATOPOB:
1 1 1
U=U+U,..,.q=q=..., ——=—+—+...
1¥Yseq1=0qp c_c, g
DHeprus 3apsHKeHHOT0 KOHAEHCcaTopa:
2 2
3.1.11 w=Y_CU _q
2 2 2C
3.2 3AKOHBI TTIOCTOAHHOI'O TOKA
Cuna Toxka:
=5
3.2.1 At |50
[TocrosunsIii TOK: I = const
Jns moctossHHOTO TOKa q = It
399 YcoBus CymecTBOBaHMS dJIEKTPUUECKOTO TOKA.
o Hanpsixenune U u 9/IC E
3akoH OMa Juist yyacTKa LeTu:
3.2.3 =Y
R
324 DJIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTh

COINPOTUBJICHUA OAHOPOJAHOIO IIPOBOAHMKA OT €TI0
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JUIMHBI U CEYEHHUS. Y IeIbHOE CONPOTUBIIEHUE BELECTBA.
l

R=p—

S

Uctounuku Toka. 3/]C uCTOUHMKA TOKA:

E — CTOPOHHUXCHUJT
325 q
BHyTpeHHee cOolpOTUBIEHUE HCTOUYHUKA TOKA
3akoH OMma Ui MOJNHOM (3aMKHYTOM) 3JIEKTPUUYECKON
uenu: E = IR + Ir, oTkyna
E
I=—
Rr
3.2.6
E.r
= R
[TapannenbHOE COEIMHEHNE TIPOBOIHUKOB:
I=11+12+..,Ul=02=_,,
1 1 1
=—t—+..
Rnapann Rl RZ
3.2.7
[TocnenoBarenbHOE COEIMHEHUE IPOBOHUKOB!
U=Ul+02+ ., 11=12= .,
Rnocn:R1+R2+"'
Pabota snekrpuueckoro Toka: A = [Ut.
3akoH Jlxoyinsa — Jlenna:
Q=I’Rt
3.2.8
Ha pesuncrope
UZ
R:Q=A=Ith:IUt=ft
329 MOIHOCTB 3MEKTPUUYECKOTO TOKA!

AAd
p=""| =U

At Ar—d
TennoBasi MOIITHOCTH, BBIJIENIsIEMAsl HA PE3UCTOPE:
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7

P=PR=—=IU
R
MOIIHOCTh UCTOYHHKA TOKA!
Ad_
PE e S — f— EI
At

Ar—dl

3.2.10

CB0OO/IHBIE HOCHUTENIM JJIEKTPUUYECKHX 3apsiioB B
IIPOBOJHUKAX. MeXaHU3Mbl NPOBOAUMOCTH TBEPIABIX
METAJIJIOB, PACTBOPOB U PACIIJIABOB 3JIEKTPOJIUTOB, ra30B.
[TonynpoBoaaukH. [1oJyITpOBOAHUKOBBIN U0

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJCUCTBHE MarHUTOB. MarHuTHoe
noie. Bekrop wmarHuTHOM —wHAYKUMH. [IpuHIMDO
CYNEPIIO3UIIMY MAarHUTHBIX MOJIEH:

o~ 3

B=B,+B,+...

Jlvaum wMHAyKIUMU marHutHoro nosisi. KaptuHa nuHMiA
WHIYKIUU MArHUTHOTO OJIA II0JIOCOBOT'O u
MTOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB

332

OnbIT OpcTena. MarHuTHoe MoJjie MPOBOJHUKA C TOKOM.
Kaptuna nunHuii MHIYKIMK MarHUTHOTO MOJIS JUIMHHOTO
MpSIMOTO  MPOBOJAHMKA M  3aMKHYTOTO  KOJIBIICBOTO
MPOBOJHUKA, KATYITKH C TOKOM

333

Cuna Amnepa, €€ HalpaBJICHUE U BEIMYMHA:
F ,=IBlsina

, TJIE 0L — YTOJI MEX/1y HalpaBJICHUEM IIPOBOJHUKA U

BEKTOPOM

334

Cuina JlopeHua, e€ HanpaBJIE€HUE U BEJIUYNHA:
F =1 q | vBsina

TJIE 0L — YTOJI MEKIY BEKTOpaMU |, U j

JIBrmokeHre — 3apsHKEHHOW  YacTHIbl B OJHOPOJHOM
MarHUTHOM T10JIe

34

DJIEKTPOMAT'HUTHA A UHAYKINA

3.4.1

ITIoToK BEKTOpa MarHUTHOW UHIYKLIVH:
®=B,S=BScosa
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34.2 SIBnenue annekrpoMarHuTHOW uHAYKIMK. D/1C nnayKUMH
3aKoH AeKTpoMaruuTHoi uuaykun dapanes:
AD
343 E=—r =-0
Af f
A
3 i
OJ1C uHAYKIIMT B IPSIMOM \%]
MIPOBOJAHUKE JATUHOM |, ’Z -
JIBUKYILIEMCSL CO CKOPOCTBIO v
344 (v L l) B OJIHOPOJHOM MarHUTHOM I1oJie B:
|E,|=Blucosa rpe @ - yron meskny Bekropom B 1 HopMaisio i k
MI0CKOCTH, B KOTOPOii JIekaT BeKTopbl [ u U ecmu | LB u § 1 B,
TO IE{| = Blv
3.4.5 [TpaBuio Jlenna
]
Uuaykrusnocts: L= o d=LL
3.4.6
Al :
Camonnykuns. 3J1C camonnaykuun: E, =—L— ==l
Ar—)
DHeprusi MarHUuTHOTO TOJISI KATYIIKHA C TOKOM:
Lr
3.4.7 WL =
2
3.5 OJIEKTPOMATHUTHBIE KOJIEFAHM A Y BOJIHBI
3.5.1

TZZT[\/L—C , OTKyga @W=——

KonebarenbHbrii KOHTYD. CBobopHbIe
3JIEKTPOMAarHUTHbIE KoJIeOaHus B ueaIbHOM
K0JIe0aTeIIbHOM KOHTYPE:

[0(1) =Gumasin( o+ )

Iff t)=q, = o, cos( ot +@,) = cos(or +@p)
®opmyna Tomcona:
m_ 1
T JLC

CBsi3p aMIUMTYJIBI 3apsija KOHJIGHCATOpa C aMIUTUTYI0N
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CHJIBI TOKA ITIpU CBO60)1HI>IX OJICKTPOMAarouTHBIX KOJICOAHHIX
B UACAJIbHOM KoJiIe0aTeIbHOM KOHTYpC:

Dorax = —

()]

3akOH  COXpaHEHHWs  JHEPrMM B HJCATBLHOM
K0JIe0aTEIIbHOM KOHTYPE:

3.5.2
353 Brinyxaennsie AJIEKTPOMATrHUTHBIE KoJIeOaHusl.
o Pe3onanc
[Tepemennbiii  TOK. IIpomsBomcTBO, Tmepenaya U
noTpeOIeHue IEKTPUIECKON SHEPrUn
3.5.4 cu® LI* cu’_ LI
+ = R = MR = const.
2 2 2 2
CBoiicTBa  3JEKTPOMarHUTHBIX  BOJH.  B3aumHas
355 OpUEHTalMsl BEKTOPOB B 3JIEKTPOMATHUTHOM BOJHE B
BaKyyMe: [ | B | ¢
356 [[lkama  27M€KTPOMArHUTHBIX  BOJIH.  [IpumeHeHue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpamonnHetHOE pacnpoCTpaHEHUE CBETA B OJTHOPOIHOMN
o cpene. Toueunslil ucTouHuK. JIyd cBera
3aKOHBI OTpaKCHUS CBeTa. O =f3
ol P
3.6.2
4745 o S S
3.6.3 [TocTpoeHne n300paXeHHA B IJIOCKOM 3epKaje
3.6.4 3aKOHbI PEJTOMIICHHS CBETA.

I[IpenomneHue ceeta:
n, sina =n, sinf3.

AOCOIIIOTHBIN ITOKa3aTellb MMPCIOMJIICHUA:

OTHOCUTENBHEIN TOKA3aTeNlb MPCIOMJIICHUSA:

n \%
2 1
n =—*=_1

109




XoJ ny4deit B ipu3Me.
1"1 = 1"2 - 1?1}.1 = H}?.J
CooTHOIIEHNE YacTOT M COOTHOILIEHHUE JIIMH BOJIH MpPHU

nepexoac MOHOXPOMATHUYCCKOr'o CBCTa 4YCPE3 I'paHUIY
pasaciia ABYyX OIITHYCCKHUX CPCAa:

3.6.5

ny,<n, n,

o i

ITonHOE BHYTpEeHHEE OTpa’KEHHE.

IIpenenbHbIi yroil MOJHOTO BHYTPEHHETO OTPAKEHUS:
1 _m

sina, =——=
" nom nl

3.6.6

Cobwuparoriye U pacceuBarolIve JIMH3BL. TOHKas JTUH3A.
@DOKyCHOE pacCTOSHHUE H ONTHYECKas CHIa TOHKOM
JIMH3BI:

D=1
F

3.6.7

o o111
OpMyJ1a TOHKOH JIMH3EL T F

VBeaudeHue, JaBacMoe JIMH301:

coh_IfL
H d

F

F\ h

f

o
B cnyvae pacceuBaronie JTMH3HL:

3.6.8

DO=>F=i0,
D
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r=t-1r1,

H

Xox Jy4a, OpPOLIEANIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM
yriioM K €€ TiaBHOM onrtudecko ocu. I[loctpoenue
M300paXeHU TOYKU M OTpe3Ka MpsSMOM B COOMPAIOIINX
U PaCCEUBAIOIIUX JIMH3AX U UX CUCTEMAax

dotoanmapaT Kak onTHueckuil mnpubop. I[ma3 kax

3.6.9
OTITHYECKAs CHCTEMA
Wnrtepdepennuss  cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEp(EpPEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX HCTOYHHUKOB!
3.6. .
MAKCIIMYMET — ﬁ=2m:: m=0,£1.+2 +3 |
vl
MITHIIMYMBI — A=(2m+1)—, m=0,£1,+2 %73
2
Judpakuus ceera. JndpakunonHas pemérka. YcioBue
HaOJIIOEHUS TJIABHBIX MAaKCUMYMOB IIPH HOPMaJbHOM
MaJICHU MOHOXPOMAaTHYECKOTO CBETa C JITMHON BOJHBI A
3.6.11 Ha PEETKY ¢ nmeproaoM d:
dsing,=mA,m=0,+{—1,+(—2,+(—3,...
3.6.12 Hucnepcusi cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIM3M
411 I'mnore3za M. Ilnanka o kBanTax. @opmyia [lnanka: E =
o hv
®dotonbl. DHeprus poroHa:
hc
E=hv=—=pc.
y P
4.12 Wmnynbe ¢poToHa:
_E_hv_h
p c ¢ A
®oroapdexr. Ompitet  A.I.  CronmetoBa. 3aKOHBI
4.13
dhoTorpdexra
4.14 VYpaBHeHue DiiHmTelHa 114 GoTodddexra:
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EQ)OToHa =A BbIXO/Zla + EKI/IH max
hc
rae, Eppom=hV= o
hc
ABbeo,qa_ h va - A
Kp
m V2
_ max __
E KAHmMax ) =e Uaan

[laBienue cpera.

JlaBmeHne cBeTa Ha  IMOJHOCTBIO  OTPaKAKOLIYIO
MOBEPXHOCTh M HA  IOJHOCTBIO  MOTJIOUIAOLIYIO
MTOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

[ImanerapHast MOJEIb aTOMA

422

[Toctynater bopa. M3nydenne u mornomieHne (HOTOHOB
MpU TEpPeXoJie aroMa C OJHOTO YpPOBHS HHEPrUUd Ha
JIPYTOM:

hv h—c =

E,—E

mn m

“mn

423

JInHelyaTele CIIEKTPBI.
CriekTp ypoBHEW SHEPrUyU aToMa BOJOPOAA:

—-13,63B
p _ 13638

" , n=1,23 ..

“

i1

4.3

OU3NKA ATOMHOI'O AAPA

4.3.1

Hyxnonnass moxmens simpa [eiizenOepra — VBaHeHKo.
3apsiza sapa. MaccoBoe uucio sjpa. M30Tomsl

43.2

PasinoakTHBHOCTb.
Annda-pacran:

A A4 4
ZX—>75Y +5He

bera-pacnan.
DNEeKTPOHHBIN P-pacna:

A A 0 ~
s X—= Y+ je+v,

[To3uTponHsIii B-pacnan:
A A Oz o .,
sX—=0Y + jé+ v,

["'amMmma-u3nydenue

433

3aKOH paJIMOaKTUBHOTO pacnajia:

—t
N(t)=N 2"
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[Tycth m — Macca paloakTUBHOIO BellecTBa. Toraa
—t

m(t)=myx27

434

SAnepHble peakuuu. JleJleHUE U CUHTES s1iep
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

O®uszuka. Mexanuka, 10 knace/ Msaxumes I'.4., Cunsiko A.3., O01IecTBO C OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkionepHoe obmiecTBo «M3narenbctBo «IIpocBemenne»

®dusuka. MonexymsipHas gusuka. Tepmonunamuka, 10 kinace/ Mskumes I'.41., CunsikoB A.3.,
OO611eCTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «IPODA»; AkronepHoe obmiecTBo «M3aarenbeTBo
«IIpocserienue»

®dwuszuka. Ontuka. KBanToBas ¢pusuka, 11 kmacce/ Mskumes I'.4., Cunskor A.3., O6mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY»; AknoHepHoe 001ecTBo «I31aTenbCTBO
«ITpocBemienune»

®dwusuka. InexrpoanHamuka, 10-11 kmaces/ Mskumes I'.5., CunskoB A.3., O0mecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «J[PODAY; AkninonepHoe o6mecTBo «M3narenscTBo
«IIpocserenue»

®uszuka. Konebanus u Boausl, 11 kmace/ Mskumes I'.51., CunsikoB A.3., OGIIECTBO C OrpaHHYCHHON
OTBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectso «M3narensctBo «IIpocsemenne»

METOAUYECKHUE MATEPUAJIBI 1JI151 YYUTEJISA

®dusuka. Yrayobnennsiit ypoBeHb. 10—11 kiaccer : pabouas mporpamma K
muann YMK B. A. KacesHoBa: yue6HO-MeToquueckoe mocooue / B. A.
Kacwsnos, U. I'. Bnacosa. —M. : JIpoda

@uzuka. 10 k. YrnybneHHbIi ypoBeHs : yueOnuk / B.A. KacesiHOB. — 5-¢
u3., crepeorurt. — M. : Jlpoda

Ousuka. 11 k1. YrayOneHnsii ypoBeHs : yueonuk / B.A. Kacbsnos. — 5-¢
u3., crepeorut. — M. :[Ipoda

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - connanbpHas ceTb pabOTHUKOB 0Opa30BaHMUS.

2 http://markx.narod.ru/pic/ - ¢u3uka B mKoJe.

3 http://festival.1september.ru/articles/ - hecTUBaND MegaArOruMueCcKux UieH

«OTKpBITBIN YPOKY.

4 http://www fizika.ru/ - calfT s yunteneil pU3NKM U UX YYCHUKOB.

5 http://www.physics.ru/ - MmaTepuansl Mo Gpusuke.

6 www . ege .edu.ru - uHpopMannoHHbIi moptan EI'D.

7 http :// school - collection . edu . ru / - equHAs KOJUISKIUS
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