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HHOACHUTEJBHASA 3AIIMCKA

[MporpamMma mo ¢usuke Ha ypoBHe cpedHero ooOmiero oOpa3oBaHHs pa3padOTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MPOTrPaMMBI,
npeacrasieHHbXx B @I'OC COO, a takxke ¢ yu€Tom denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS
Konuenmmu mnpenomaBanus ydeOHoro mnpenmera «®usnka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccuiickoit ®enepannu, peaan3yoMUX OCHOBHBIE 00pa30BaTeIbHbBIE TPOrPAMMBI.

[IporpamMma 1o ¢u3MKe ompenenseT o0s3aTeIbHOE MpPEAMETHOE COAep)KaHUe, YCTaHABIUBACT
PEKOMEHIIyeMYI0 TIOCIIEAOBATEIbHOCTh M3YUEHHS TeM W pa3leioB y4yeOHOro mpenMmera ¢ Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKH y4eOHOro Ipolecca, BO3pacTHBIX 0COOEHHOCTEN
oOygatonuxcs. [IporpamMma mo ¢u3nke maét mpeacTaBlIeHHE O IENSX, COAepKaHWU, OOIIEel CTpaTernu
o0y4yeHHs, BOCIIMTAHUSA U Pa3sBUTHUS OOydalOIIMXCA CpelncTBaMu ydeOHoro mpenmera «Puszuka» Ha
yTrayOIEHHOM ypOBHE.

Wzyuenne Kypca Gu3uMKH  yriayOlIEHHOIO  ypOBHA — TO3BOJSIET — peaiau30BaTh  3a4adyd
npodecCHOHAIBHOW OpPHEHTALlMK, HAamnpaBlIeHO Ha CO3JaHUE YCIOBHH JUISI MPOSIBICHHUS CBOUX
MHTEJUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH KaIbIM OOYdYaIOIIMMCS, KOTOphle HEOOXOANMBI IS
MIPOJOJDKEHUST 00pa30BaHMA B OPTaHU3ANUAX MPO(ECCHOHATBHOTO 00pa30BaHUSA 110 PA3IMYHBIM (PH3HKO-
TE€XHUYECKUM U MHXCHEPHBIM CIIELUAIBHOCTSIM.

B mporpamme no ¢usuke onpeaessiorTcs IIaHUPYEMble pe3yIbTaThl OCBOCHUS Kypca (DU3HMKU Ha
YpOBHE CpeaHero o0MIero 0Opa3oBaHus: IMIYHOCTHBIE, METAIPEMETHBIC, ITPeIMETHBIE (Ha YTITyOIE€HHOM
ypoBHe). HayuHO-MeTomonmoruveckoii OCHOBOW il pa3pabOTKu TpeOOBaHWKW K JTHUYHOCTHBIM,
METaIPEeIMETHBIM U MPEIMETHBIM Pe3yJibTaTaM 00yJaroIluXcsi, OCBOMBIIMX MPOTpaMMy IO (U3UKE Ha
YPOBHE cpeHero obuiero o0pa3oBaHus Ha YriyOJI€HHOM YpOBHE, SBISIETCS CHCTEMHO-ICSTEIbHOCTHBIN
HOIXOI.

IIporpaMma no (hu3MKe BKIIOYACT:

IUIAHUPYEMBIE PE3YNbTaThl OCBOCHHUS Kypca (QU3MKM Ha YyriIyOJIEHHOM ypOBHE, B TOM YHCIIE
NpeaMETHBIE Pe3yIbTaThl 10 roJaM 00y4YeHus;

cojep:kanue yueoHnoro npeamera «®Puznka» no rogam o0ydeHus.

[MporpamMma 1o ¢u3uKe WMeeT MPUMEPHBIH XapaKTep U MOXKET OBITh MCIOJNb30BAHA YUUTEISIMU
(U3KKH JUIS COCTABJICHUS CBOMX Pa0OYUX IPOTrpamMM.

[MporpamMmMa mo (U3MKE HE CKOBBIBAET TBOPUECKYI0 WHHIMATHUBY YYUTENEH W MpPEAOCTABISET
BO3MOXKHOCTU JUIsl peajM3alliil Pa3IHYHBIX METOJMUYECKHX MOJXOJI0B K MpPENnoJaBaHuI0 (DM3UKH Ha
yIayGIE€HHOM YpOBHE MPH YCIOBUHU COXPAaHEHHs 00s13aTeTbHON YacTH CoAepKaHus Kypca.

Ou3nKa Kak Hayka o Haubosee 00IMX 3aKOHaX TPUPO/IBI, BEICTYTIAs B KAYECTBE YUeOHOTO IpeiMeTa
B IIIKOJIC, BHOCHUT CYIIECTBEHHBIA BKJAJl B CUCTEMY 3HaHHU 00 okpyxkaromiem mupe. [lIkonbHbIl Kype
(U3UKHU — CHCTEMOOOPa3yIOLIHIA [T €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, TOCKOJIBKY (U3UYECKUE
3aKOHBI JIEXKAT B OCHOBE ITPOIIECCOB U SIBIICHUI, N3y4aeMbIX XUMUeH, Ononoruei, pusnueckoi reorpadueit
U acTpoHOMHEH. Mcnosap30BaHe H aKTUBHOE MTPUMEHEHUe (PU3MUECKUX 3HAHUHM ONpPEACIHIIO XapaKkTep U
OypHOE pa3BHTHE Pa3HOOOPA3HBIX TEXHOJOTHW B cepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA,
TIOJTYYEHUS] HOBBIX MAaTEPUAIIOB C 3aJIAHHBIMU CBOWMCTBaMHU. M3ydeHne GU3NKN BHOCUT OCHOBHO BKJIA] B
(dbopMHpOBaHNE ECTECTBEHHO-HAYYHOW KapTHHBI MHUpa oOydYaromerocs, B (OPMHpPOBAHHE yMEHHMA
NPUMEHSTh HAYYHBIA METO/] IIO3HAHMS TP BBITIOJIHEHHN UMU YIEOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca (usuku Ha ypoBHE cpeiHero o01iero o0pa3oBaHus MOJIOKEH Pl HIEH, KOTOPEIE
MOYKHO paccMaTpUBaTh Kak MPUHIIUIIBI €T0 TOCTPOCHUSI.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEW KypC SABISAETCS JOTHYECKH 3aBEpPIIEHHBIM, OH
COJICP)KUT MaTepuall M3 BCEX pa3leNioB (DM3WKH, BKIIOYAET Kak BOIPOCH KIACCHYECKOW, TaK WU
COBpEMEHHO! (PU3UKH.



Hoen cenepanuszayuu. B cooTBeTcTBHM ¢ HEil Marepuan Kypca (U3MKH OOBEOIUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (QOpMUpOBaHHME MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTEpHH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzaius mnpeArnosaraeT HUCHOIb30BaHUE T'yMaHUTapHOTO
noteHnyana GU3NUECKON HayKH, OCMBICIICHUE CBS3U Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHUECKIMHU TPOOIEMaMH.

Hoea npuknaonoii mnanpasnennocmu. Kypc ¢usuku yriayOn€HHOro YpOBHS Mpennojaract
3HAKOMCTBO C HIMPOKUM KPYrOM TE€XHHUYECKHX W TEXHOJIOTHYECKUX MPUIOKEHUH W3yYEHHBIX TCOPUH M
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypoBHE OOIMIMX MPEACTaBICHUH M COBPEMEHHBIE TEXHUUECKHUE
YCTPOMCTBA, U TEXHOIOTHH.

Hoes Ikonozuzayuu peannusyercs IOCPeICTBOM BBEJICHHS JIEMEHTOB COACPKaHMsL, TTOCBSIIEHHBIX
9KOJIOTHUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHbI C pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a
TaKxke 00CyXIeHHs MpoOieM paoHaTFHOTO PUPOONOIB30BaHMS U SKOJIOTUYECKOH OE30MacHOCTH.

OcBoeHue coiepKaHus MPOrpamMMBbl IO (PU3KKE JOHKHO OBITH MOCTPOCHO HA MPUHIIUIIAX CHCTEMHO-
JesITeIbHOCTHOTO moaxona. s GU3UKM peanu3anus STHX MPUHIUIIOB 0a3upyeTcs Ha WCIOJIB30BaHUU
CaMOCTOSITETIBHOTO JKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYroIero ¢axtopa yuebHOro mpornecca. s
yrIyOJAEHHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSATENFHOTO YYEHHYECKOTO HKCIEPHUMEHTA, BKIFOUAIOICTO
(poHTaNbHBIC YUSHHYECKHUE OIBITHI TIPU U3YYCHUH HOBOTO MaTepuaa, JabopaTopHbie paboThl U pabOTHI
npaktukyma. [Ipu 3ToM BO3MOKHBI 1Ba CIIOCO0a peanu3anni GU3nIecKoro npakTukyma. B mepBom ciryuae
MPaKkTUKyM MpoBoauTcs oo B koHIe 10 u 11 kinaccos, nmub0 mociie mepBoro U BTOPOro MOIYTroAui B
Ka)IIOM M3 3THX Ki1accoB. BTopoii crioco0 — 310 nHTerpanus padboT npakTUKyMa B CUCTEMY J1a00paTOPHBIX
paboT, KOTOpBIE MPOBOASTCS B MIpoliecce N3ydeHus pasaena (Temsr). [Ipu 3ToMm mox pabotaMu MpakTHKyMa
MOHUMAETCS] CaMOCTOSITEIbHOE MCCIEJOBaHUE, KOTOpPOE€ MPOBOAMUTCS IO PYKOBOACTBY CBEPHYTOIO,
0000mEHHOTO BUIa O€3 MOIIaroBoi MHCTPYKIIHH.

B mporpamme mo ¢Qu3uke crucTeMa YYEHHYECKOTO SKCIIEPUMEHTa, JTabopaTopHBIX paboT u
NPaKTUKyMa IPEACTAaBICHA EAMHBIM IepeyHeM. BbpIOOp TeMaTHKH AN 3THX BHUAOB YUYCHHYECKHX
NPAaKTUYECKUX paboT OCYLIECTBIAETCS y4YacTHHUKaMHM O0pa3oBaTENIbHOIO IpoLecca HCXOns W3
0c0OEHHOCTEH MOYPOYHOTO IIAHUPOBAHUS M OCHAIIeHHUs kabuHeTa ¢usuku. Ilpu sTom oOecnieunBaeTcs
OBJIaJIcHHE OOYYaIOLUIMMUCS YMEHHSMHU INPOBOIUTH NPSIMbIE M KOCBEHHBIE M3MEPEHUS, MCCIEJOBAHUS
3aBUCUMOCTEN (PM3NUECKUX BETUYUH U IOCTAHOBKY OIBITOB I10 IIPOBEPKE NPEATI0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHuE ynenseTcsl PELICHUIO PacYETHBIX M KadecTBEHHbIX 3anad. [lpu stom s
pacu€THBIX 3aJad MPHOPUTETOM SIBISIOTCS 3a/a4d C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU (U3MUYECKON
MOJIEJIBIO, TO3BOJISIOIINE MPUMEHSITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszeia
Kypca, Tak W HUHTErpUpyd INpUMEHEHHWE 3HAaHWW W3 Pa3HbIX pasnenoB. s KaueCTBEHHBIX 3a1ay
NPUOPUTETOM SIBJISIFOTCS 3aJaHMs Ha OOBsICHEHHE/TIPEACKa3aHWe NPOTEKaHUsl (PU3MUYECKHX SIBICHUH M
NPOLIECCOB B OKPY’KaIOLIeH >KU3HH, TpeOyromue BeIoopa GU3NIECKOW MOAETH AJIsl CUTYyallu MPaKTHKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B cootserctBum ¢ tpeboBanusimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00€CIeueHHIO
yuebHOro mporuecca Kypc (u3MKu yriyOJIEHHOrO ypOBHS Ha YPOBHE CpEAHEro o0Iero o0pa3zoBaHuUs
JIOJIKEH M3y4YaThCs B YCIIOBUAX MPEIMETHOrO KabuHeTa. B kabuHeTe PU3MKH TOJDKHO OBITH HEOOXOIUMOE
naboparopHoe 00OpYZOBaHHME JIsi BBINOJHEHUS YKa3aHHBIX B TporpaMMe 10 (H3MKE YYEHHUECKUX
OTIBITOB, JJa0OPAaTOPHBIX PA0OT M PA0OT NMPAKTHKYMA, & TAKXKE JIEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JemoHcTpaimonHoe obopyaoBaHue (GpOpMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHUHHMATBHOM
JIOCTATOYHOCTH M O0ECIeurBacT IMOCTAHOBKY IIEPEUUCICHHBIX B IMporpamMme Mo (u3mKe KIFOYeBBIX
HeMOHCTpaHI/Iﬁ I HUCCIICJOBaAHUA HN3y4acMbIX SIBIICHUN u IIpOoLECCOB, OMITUPHUYECKUX u
®YHH3MCHTMBHBIX 3aKOHOB, UX TCXHHYCCKHUX HpHMeHeHHﬁ.

JlaboparopHoe o0OopynoBaHHE ISl YYCHHYECKUX TNPAKTHUECKHX pPadoT (opMHpyeTcs B BUC
TEMAaTUYEeCKUX KOMIUICKTOB M OOecleYnBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIOIIMXCA.
Temarnyeckne KOMILIEKTHI Ja00paTOpHOTO 000PYAOBAaHUS JAOIKHBI OBITH IMOCTPOEHBI Ha KOMIUIEKCHOM



WCIIOJIb30BaHUN aHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUIe U(PPOBHIX J1a0OPATOPH.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (DU3UKU B 0011[eM 00pa30BaHUU SIBIISIOTCSL:

(bopMHpOBaHKE HHTEPECa U CTPEMIICHHSI 00YUJaIOMINXCSA K HAYYHOMY M3Y4YE€HHUIO IPUPO/IBI, pa3BUTHE
UX UHTEJUICKTYAJIBHBIX U TBOPUYECKUX CLIOCOOHOCTEH;

pasBUTHE TIPEJCTABICHUNA O HAYYHOM METOZE NMO3HAHHA U (DOPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOLICHHUS K OKPY KAIOLINM SIBIICHHSIM;

(opMHpOBaHKE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTara U3y4eHUs] OCHOB CTPOCHUSI MaTepUH U
(byHAaMEHTaIbHBIX 3aKOHOB (DU3UKY;

(dopMHupOBaHNE YMEHHH OOBACHATH SBJICHHUS C MCIOJIB30BaHUEM (DU3NYECKUX 3HAHMK M HAYYHBIX
JI0Ka3aTeNbCTB;

¢dbopMHupOBaHNE NpeNCTaBICHUH O ponyd (U3MKH ST Pa3BUTHs APYTMX ECTECTBEHHBIX HAayYK,
TEXHUKHU U TEXHOIOTUH;

pasBUTHE TPEJCTAaBICHUN O BO3MOXKHBIX cepax Oyaymiedl mpodeccHoHaNBHON OesTeIbHOCTH,
CBSI3aHHBIX C (PU3HMKOM, MOATrOTOBKA K JalbHeWIeMy 00y4eHHIO B 3TOM HalpaBlCHHU.

JocTwkenne 3TUX 1eneld oOecrieunBaeTcsl pelleHreM CIeIyomuX 3a/ad B Mpolecce H3ydeHHs
Kypca (pH3uKH Ha YpPOBHE CPEIHET0 00IIero 00pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HAHWK 00 OOmUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOYAsi MEXaHUKY, MOJCKYJSIPHYIO (DU3UKY, DIEKTPOIWHAMUKY, KBAaHTOBYIO (H3UKYy U DIIEMEHTHI
acTpo(u3nKy;

¢dbopMHUpOBaHNE YMEHUN IPUMEHATH TEOPETUUECKUE 3HAHUS ISl 00bsICHEHHS (PU3MUCCKUX SIBICHUN
B IIPUPOJIE U IJIs1 IPUHATHUS IPAKTUYECKUX PELICHUH B TOBCEAHEBHON JKU3HU;

OCBOCHHE CIIOCOOOB peIIeHHs Pa3IMYHBIX 3a]1ad C SIBHO 3aJaHHOH (u3ndeckoil Monenblo, 3a1ad,
MOJPa3yMEBAIOLINX CAMOCTOSATENFHOE CO3aHne (PU3NYECKON MOJENH, aJeKBAaTHOM yCIOBUSAM 3aladd, B
TOM YHCIIE 33734 HH)XEHEPHOT'O XapaKTepa;

NOHUMaHHuEe (U3NYECKUX OCHOB W MPHUHLMIOB JCUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPEeay;

OBJIQICHUE METOAAMH CaMOCTOSATEJBHOIO IUIAHUPOBAHMS W NPOBEOCHHA  (U3NUECKUX
9KCIIEPUMEHTOB, aHAIU3a U WHTEPNpEeTalul MH(pOpMalKu, ONpenesieH!s JOCTOBEPHOCTH MOIyYECHHOTO
pe3ynbTaTa;

CO3laHHE YCJIOBUH MJIs1 pa3sBUTHA YMEHHH IPOEKTHO-HCCIIENOBATEIbCKOH, TBOPYECKOM
JesITeIbHOCTH;

pasBUTHE HHTEpeca K cepam MpodhecCHOHANBHON AATEIbHOCTH, CBSI3aHHOM ¢ (PHU3HKOIA.

B cootBerctBun ¢ tpeboBanmsiMu PI'OC COO yrnyOnéHHBI ypoOBEeHb H3y4YEHHs Y4eOHOTO
npeamera «®usnka» Ha ypoBHE cpeaHero oOmero o0pa3oBaHHs BbIOMpaeTca O0YyYarOLIMMMUCH,
IUTAaHUPYIOLIMMHU TPOJIODKEHHE 00Pa30BaHMs 10 CTIEHUATIBHOCTAM (PU3HUKO-TEXHHYECKOTO MTPOQHIIS.

Ha wsyuenue ¢wmsuku (yrayOn€HHBI YpOBEHb) Ha YpPOBHE CpEOHETO OOIero oO0pa3oBaHUs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Henenro), B 11 kimacce — 170 gacos (5 9acoB B
HEJICITIO).

[Mpeanaraemelii B mporpaMme 1o (GU3MKe epevdeHb 1a00paTOPHBIX H MPAKTHIECKUX paOOT SBIISETCS
PEKOMEHJIOBAaHHBIM, YUYUTENb JeNaeT BHIOOP TPOBEJCHUS Ja0OpaTOPHBIX PabOT W OMBITOB € YYETOM
WHJINBUTYaTIbHBIX 0COOEHHOCTEH 00yYaromuXcs.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Pa3znen 1. Hayunblii MeTO1 MO3HAHMS NPUPOBI.

®usuka — ¢yHIAMEHTaIbHAs Hayka O Mpupojae. HaydHbI MeTON TMMO3HAHUS H METOIBI
UCCIIeIOBaHUS (PU3UUYCCKUX SBIICHHIA.

DKCIEPUMEHT U TEOPHsI B MPOIIECCe MO3HAHMsI MPUPOoIbl. HabmoqeHne u 3KCIepUMEHT B (JU3UKE.

Crioco0bl m3MepeHus (U3NIECKUX BETUYMH (aHAJTIOTOBBIC U ITU(POBLIC U3MEPUTEIILHBIC PUOOPHI,
KOMITbIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[NorpemrHocTy u3MepeHU GU3NIESCKUX BETUYHH (a0COMIOTHAS ¥ OTHOCUTEIIbHAS).

MopnenvpoBanre (HU3MYSCKUX SIBIICHUIN M MPOIIECCOB (MaTepHuaibHasl TOYKA, a0COIIOTHO TBEPIOC
TeJo, UAcalbHas KUIKOCTh, UJICaTIbHBIN T'a3, TOUCUHBIN 3apsy). [ unore3a. Ou3nueckuil 3aK0H, TPAaHUIIBI
ero npuMeHuMocTH. Ousnueckast TEOpHUsl.

Ponb u Mecto ¢usvku B pOpMHPOBAHUN COBPEMEHHOW HAayYHOW KapTHUHBI MHUPA, B TPAKTUYCCKON
JeSITeILHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopHule padomot, RPAKMUKYM.

N3mepenne cuiabl TOKAa M HANPSXKEHUS B LEMH MOCTOSHHOTO TOKA IPU MOMOINU aHAJIOTOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ nudpoBoit nabopatopueit no ¢usmke. [Ipumepsl m3mepeHns: GU3NIECKUX BETHUNH
MIPH TOMOIIHA KOMITBIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexaanueckoe ABmkeHne. OTHOCUTEIPHOCTh MEXaHIMUYECKOTO MBMKeHH. CrucTema oTcuéTa.

[Ipsimast 1 oOpaTHas 334291 MEXaHUKH.

Pamuyc-BexkTop MaTeprualbHOM TOYKH, €T0 MPOEKIIMA Ha OCH CHCTEMBI KOOPAWHAT. TpaeKTopHs.

Ilepememenne, CKOPOCTH (CpPEmHSST CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MaTepHUaTbHON
TOYKH, UX TTPOEKIINU HA OCH CUCTEMBI KoopauHaT. CIoKeHHNe ITepeMeIeHI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TPSMOIIMHEHHOE [BMKEHHE. 3aBUCUMOCTh KOOpIUHAT,
CKOPOCTH, YCKOPEHHS U TIYTH MAaTEPHAILHOW TOYKH OT BPEMEHHU M UX TPpauKH.

CBobOogHOE majzieHne. Y cKkopeHue CBOOOIHOTO MajieHus. /[Brkenne Tena, OpOoIIeHHOro O] yIIIOM
K TOPU30HTY. 3aBHCHMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHUSI MaTepHabHOW TOYKH OT BPEMEHHU M UX
rpadukm.

KpuBonuneitHoe nBuxeHue. [IBHKeHHWE MaTepUaJbHOM TOUKM MO OKPYXHOCTHU. YTJOBas M
TUHeHas ckopocTb. [leproa u yactoTta obpamenus. LleHTpocTpeMuTensHoe (HOpMAIIBHOE), KacaTelIbHOE
(TaHTEHIINATBFHOE) U MTOJIHOE YCKOPEHNE MaTepUaTbHON TOUKH.

TexHUYecKre YCTpOWCTBA W TEXHOJOTHYECKHE TIPOIECCHl: CIUAOMETp, ABIKEHHE CHApPSJIOB,
IeNHbIE, MeCTepEHYAThIC U PEMEHHBIE Mepeiadn, CKOPOCTHBIE TU(THL.

Jemoncmpayuu.

Mopenb CHCTEMBI OTCUETA, MILTIOCTPAIINS KHHEMATHUYECKIX XapaKTEPUCTUK TBIKEHUS.

Croco0bI UCCIIeIOBAaHNS TBUKCHUM.

WnmrocTpanus mpeaenbHOro Mepexoia 1 i3MEPEHIE MTHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue IBUKEHHI C UCIIOIb30BAHUEM MEXaHHU3MOB.

ITameHne Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmroienue qerxxeHus Teina, OPOLICHHOIO 10 YIJIOM K TOPU30HTY W TOPU30HTAIBHO.

Hampasnenue CKOpOCTH TpH ABUKEHUH TI0 OKPY)KHOCTH.

[IpeoOpaszoBaHue YriIOBOH CKOPOCTH B PELYKTOPE.

CpaBHEHHE MyTeH, TPACKTOPHH, CKOPOCTEN IBIKEHUS OJHOTO M TOTO XK€ Tela B Pa3HBIX CHCTEMax
OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamophule padomol, NPAKMUKYM.



W3ydeHne HepaBHOMEPHOTO JBMKEHHUS C IIETIBIO ONPENEIEHHNSI MTHOBEHHONW CKOPOCTH.

W3mepenne yckopeHUs MpU MNPAMOJUHENHOM paBHOYCKOPEHHOM JBW)KEHHM TI0 HaKIOHHOU
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpEMEHH NIPH paBHOYCKOPEHHOM JBH)KEHUH.

H3mepeHne ycKOpeHHs! CBOOOAHOrO mMajeHUsl (PEKOMEHAOBAHO MCIONb30BaHUE IH(POBOM
naboparopun).

W3yyenune nIBIKEHHS Tejia, OpPOIIEHHOTO TOpU30HTanbHO. [IpoBepka THIIOTE3bI O MPSIMOIi
IIPONOPLIMOHAIILHOM 3aBUCUMOCTH MEXK]y NaJbHOCTBIO IIOJIETA U HAYAJIbHOW CKOPOCTHIO TEJIA.

N3ydyeHue NBUKEHMS TeJlA 10 OKPYKHOCTH C IIOCTOSIHHOM 110 MOZYJIXO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tieproa 0OpalieHns KOHHIECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. Jlunamuxa.

Ilepsbiit 3axoH HeroToHa. MHepunansHblie cucteMsl orcuéra. [Ipunnun otHocurensHocTH [Manumnes.
HeunnepumanbHbie cucTeMbl 0TcUETa (ONpeaeneHue, IpUMephl).

Macca tena. Cuna. [IpyHuun cyneprno3unuu cui.

Bropoii 3akoH HeroTOHA 1i1s1 MaTEpUAIBHON TOUKH.

Tpetuii 3axkoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTAIIMOHHON M MHEPTHOM MacChl.

Cuna TsDKEeCTH. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO MAJCHUS OT BBICOTHI HaJll MOBEPXHOCTHIO
TUTAaHETHI U OT reorpaduyeckoil MHUpoThL. JIBMkeHre HEOSCHBIX Tel U MX CITyTHUKOB. 3akoHbl Kerutepa.
IlepBast kocMHUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHXKyIIErocs ¢ yCKOPEHHUEM.

Cuna tperns. Cyxoe Tpenne. Cuna TpeHHUsS CKONBKEHHUS W cuiia TpeHus mokos. KoaddurmeHnt
TpeHus. Cuiia CONMPOTHUBIIEHUS NPHU JBMKCHHUU Teja B )KHIKOCTH WU rase, €€ 3aBUCHMOCTb OT CKOPOCTH
OTHOCHUTEIIFHOTO JBMKEHUSI.

Hasnenue. I'mapocratuueckoe naBinexHue. Cuna Apxumena.

TexHndeckue yCcTpoWcTBa W TEXHOJOTHYECKHE  IPOLECCHI:  MOAUIMITHUKH, JBW)KECHUE
UCKYCCTBEHHBIX CIIyTHHKOB.

Jemoncmpayuu.

Habmionenue aBrkeHHs Tl B MHEPLUHUAIBHBIX M HEMHEPLUAIBHBIX CUCTEMaX OTCUETA.

IIpuHINTT OTHOCHTENBHOCTH.

Kauenne nByxX HMIMHIPOB WIN IIAPOB pa3HON MAaccChl C OAMHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEUHEPLUUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOACHUCTBYIOIIEH MPUIIOKEHHBIX K TEJIy CHII C IPOU3BENEHUEM MAcCChI Tela Ha €ro
YCKOpPEHHUE B HHEPLMAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHUKAIOIIUX B PE3YIbTATE B3AUMOACHCTBUS TEII.

N3MepeHne Macc 1o B3auMOJEHCTBHIO.

HesecomocTs.

Bec Tena nmpu yckOpeHHOM NOABEME U NTaJICHUH.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHHE CHJT TPEHUS TTOKOS, KaUYeHHS U CKOJIbKESHHUS.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomol, nPAKMUKYM.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TTPH IBM)KEHNN OpYyCKa M0 HaKJIOHHOM MJIOCKOCTH.

IIpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH IBMKEHHS OpycKa MO HAKIOHHOM MIIOCKOCTH Ha
331aHHOE PACCTOSIHUE OT €r0 MACCBHI.

HUccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIMX B MPYKHHE H PE3MHOBOM 00pasIe, OT
ux nehopMarum.

W3yveHre ABMKEHUS CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOHN Uepe3 JETKU OJIOK.

H3mepenue KodpPUIMeHTa TPSHHUs 10 BeJIMYHHE YTI0Boro kodddunuenrta 3aBUcuMocTu Frp(N).

HccnenoBanne NBWKeHHsS OpycKa MO HAKJIIOHHOW TUIOCKOCTH € TIepeMeHHBIM Koadduimentom
TPEHHUA.



W3ydeHue ABIKEHUS TPy3a Ha BAITy C TPCHUEM.
Tema 3. Cmamuka meépoozo mena.
AoGcomoTHO TBEpaOE Teno. [locTynaTebHOE U BpalaTelIbHOE IBIKEHUE TBEPIOTO Teina. MOMEHT

CHJIbI OTHOCUTEJIbHO OCH BpalllCHUS. IIneuo cumel. CnoxxeHue CHUJI, ITPUJIOKCHHBIX K TBépI[OMy TCITY. L[CHTp
TSXKCCTH TCI1A.

VYenoBus paBHOBECHS TBEPIOTO TeNA.

YcroitunBoe, HeycTOWYHBOE, OE3pazIMyHOEe PAaBHOBECHE.

TexHrn4yeckue ycTpoWCTBA M TEXHOJOTMUECKHE MPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN KpaH,
peméryaTbie KOHCTPYKIUH.

Hemoncmpayuu.

Ycenosust paBHOBeCHSL.

Bunsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, nPAKMUKYM.

HccenenoBanre yCIOBUNM PaBHOBECUS TBEPAOIO TENA, UMEIOILETO OCh BPAILICHHUSL.

KoncTpynpoBanne KpOHIITEHHOB U pacuéT CUil YIPYTOCTH.

N3ydyeHue ycTon4MBOCTH TBEPAOTO TEIA, UMEIOIIETO IUIOIIAIb OIIOPHL.

Tema 4. 3akonsvl cOXpaneHus 6 mexanuke.

NMiynbCc MaTepUalbHOW TOYKHM, CHUCTEMBI MAaTepUalbHBIX TOYeK. LIeHTp Macc cucTeMbl
MaTepHaJIbHBIX TO4YeK. Teopema 0 JBUKEHUH LIEHTPa Macc.

Nmnynbe cumbl ¥ UI3MEHEHNE UMITYJIbca Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaxkTuBHOE NBHXKEHHE.

MoMeHT uMIysbca MaTepuanbHOW TOUKH. lIpencraBneHne 0 COXpaHEHMM MOMEHTa HMITYJbCa B
LEHTPaIbHBIX MOJAX.

Pabota cuibl Ha MaIoM ¥ Ha KOHEUYHOM IlepeMelnieHnu. [ paduueckoe mpeacraBieHue paboThl CUIIBL.

MOIIHOCTE CHIIBL.

Kunerndeckast sHeprusi MaTepruaibHON TOYKH. Teopema 00 M3MEHEHHHM KHHETUYECKOW DHEPTUu
MaTepUaIbHON TOUKH.

IloTeHnmanbHbIE 1 HENOTEHUMANbHbBIE CUiIbl. [loTeHnmansHaa sHeprus. IloTeHnmanbsHas 3HEeprus
ynpyro negopMHUpOBaHHOW NMpyxuHbL. [loTeHIManIbHAs SHEPTusl Teja B OJAHOPOJHOM I'PaBUTALMOHHOM
nose. [loreHnmanbHas sHEPrus Teaa B rpaBUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTPH U BHE IIapa).
Bropast kocMudeckast CKopocTb. TpeTbs KoCMHUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATIBHBIX CHJI C U3MEHEHHEM MEXaHHMUYECKON SHEPIHH CUCTEMBI Tell. 3aKOH
COXPAHEHUsI MEXaHUYECKON SHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHeHne bepHymnu [UId UAeanbHOM JKHUAKOCTH Kak CIEACTBHE 3aKOHAa COXPAaHEHUS
MEXaHUYECKOH IHEPTHH.

TexHU4YecKkre yCTpOMCTBa M TEXHOJOTMYECKHE IMPOLECCHI: ABIKEHUE PAKET, BOJOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHHWE HA KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

M3mMepennie MOIIIHOCTH CHUIIBI.

M3menenune 3HepTryu Tea Mpu COBEPIIEHHH PabOTHI.

Bzaumuble npeBpallieHus: KHHETUYECKON U MOTEHIIMAIIBHOW SHEPIUil MpU AEHCTBUM HA TEJIO CHIIBI
TSOKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHne sHepruy Ipyu CBOOOTHOM MaJICHHH.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonol, NPAKMUKYM.

N3mepeHne nMirynbca Tejia 1o TOpMO3HOMY ITyTH.

H3mepenrie CUITBI TSTH, CKOPOCTH MOJIENH SJIEKTPOMOOHIIS I MOIITHOCTH CHJIBI TSTH.



CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBL.

Hccnenoanue coxpaHeHUs UMITYJIbCA MIPU YIIPYTOM B3aUMOJICHCTBUU.

N3MepeHne KNHETUYECKON 3HEPruu Tejia 10 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHUS TOTEHINAIBHON SHEPT U MPYKHUHBI C pabOTOM CHIIBI TPEHHSL.

Onpenesnenue pabOTHI CUITBI TPEHHS NIPY ABMKEHUH TEJa IO HAKJIOHHOHN IJIOCKOCTH.

Paznen 3. Moaekyasipaas (pu3nka U TepMOAUHAMUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu.

OcHOBHBIE TIOJOXKEHUsI MOJIeKysipHO-KuHeTndeckoit Teopunt (MKT), ux ombiTHoe 000CHOBaHUE.
Hduddysus. bpoyHoBckoe nBikeHHe. XapakTep ABMKEHUS U B3aUMOJICHCTBHUS YacTHIl BemecTBa. Moenn
CTPOCHUS Ta30B, )KUAKOCTEH U TBEPIBIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJEIIEH.
Macca u pazmepsl Monekyl (atoMoB). KonmndectBo Bemectsa. [locTosHHas ABoraapo.

TemmoBoe paBHOBecue. TemnepaTypa u criocoObl €€ usmepenus. [llkana temneparyp Lenabcust.

Mopnens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETHUECKON TEOpHM: YacTHLbI ra3a JBHKYTCS
Xa0TUYECKH U HE B3aUMOJEHCTBYIOT IPYT C JPYTOM.

I'azoBble 3akoHBl. YpaBHeHune MenaeneeBa—Knanelipona. AOcomoTHas TemiepaTypa (IIKana
temmnepatyp Kenbsuna). 3akon Janstona. M3ompolieccsl B ucaIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduyeckoe mpeacTaBieHre H30MPOLIECCOB: H30TEpMa, U30X0pa, H300apa.

CBs3p MEXIy [aBICHHEM W CPEIHEH KUHETHYECKOW HSHEPrued MOCTYIMATEIbHOTO TEIIOBOTO
JIBIKEHHST MOJIEKYJl HAEalNbHOIO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEeopHuu
UJICATHHOTO ra3a).

Cps13p  aOCONIOTHOW TeMIIepaTypbl TEPMOJUHAMHYECKOW CHUCTEMBI CO CpemHell KHHEeTHYEeCKOU
SHEPruer MOCTyNaTeIbHOrO TEIJIOBOTO IBUKEHUS €€ YACTHIL.

TexHUYeCcKHEe YCTPOHCTBA M TEXHOIOTHYECKHE MPOIECCHl: TEPMOMETp, OapoMeTp, IMOIydeHHe
HaHOMAaTEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHILL BELLIECTBA.

Mopnens OpOyHOBCKOTO IBHKEHHSL.

Buneoponuk ¢ 3anuchio pealbHOTO OPOYHOBCKOTO JIBHKEHHSL.

Huddysus xugkoctei.

Mogens onsita lllTepHa.

[IpuTskeHne MOJIEKYII.

Mogenu KpUcTalIM4YeCKUX pPemeETOK.

Habmronenue u ncciiezjoBaHne H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanne nporecca yCTaHOBIISHHSI TETIOBOTO PABHOBECHS MPH TEIUIOOOMEHE MEXK Ty Topsiaei
U XOJIOJTHOM BOIOM.

Nzydenune nzotepMudeckoro mnpoiecca (peKoMeHI0BaHO HCITOJIb30BaHue ITU(POBOIL TabopaTOpHH).

N3y4yeHne u30X0pHOro mnpoiecca.

Nzydenne nzobapHOTO IIpoIecca.

IIpoBepka ypaBHEHHS COCTOSIHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunot.

Tepmomunamuueckas (T/]) cucrema. 3amaHne BHEITHUX YCIOBUW IS TEPMOIUHAMUYICCKOM
cucTeMbl. BHemHre 1 BHyTpeHHHE mapaMeTpsl. [lapaMeTpbl TepMOTMHAMIYECKO CHCTEMBI KaK CpeTHue
3HAYEHUs BEJIMYHH, ONMCHIBAIONINX €€ COCTOSHNE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nagasno repmoauaaMukn. CaMOITPOU3BOIbHAS PENTaKCcanns TEPMOIMHAMUYIECKON CHCTEMBI
K TEIUIOBOMY PaBHOBECHIO.

Mopens uneanbHOTO Ta3a B TEPMOAMHAMHUKE — CHCTEMa ypaBHEHH: ypaBHeHHe MeHpaeneeBa—
Kitanielipona u BeIpaKeHUE JUIsi BHYTPEHHEH SHEPTrUU. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIU: HHU3Kas
KOHIIEHTpAIIMs YacTHUIl, BHICOKHE TeMIepaTypbsl. BripakeHue Ui BHYTPEHHEH DHEPTUU OJHOATOMHOTO
W7eaTbHOTO Ta3a.



KBazucrarnueckue u HeCTaTUYECKUE MPOLIECCHI.

OneMeHTapHas paboTa B TepMoAWHAMHKe. Brruncienue paboTel mo rpaduky npouecca Ha pV-
Juarpamme.

Temnonepenaya kak cnocod U3MEHEHHsI BHYTPEHHEW SHEPrHH TEPMOAMHAMHYECKON cUCTeMBbI Oe3
coBepuieHHs padoThl. KOHBEKIHA, TEIUIONPOBOAHOCTD, U3TY4YCHHE.

KomnuectBo TemnoTsl. TemnoéMkocTh Tena. YnenbHas W MOJSApHas TEIUIOEMKOCTH BEIIECTBA.
VpaBHenue Maiiepa. YaenpHas TeIsloTa CropaHus TorumBa. Pacué€r konmdecTBa TEMJIOTHI MU
tertonepenade. [lonsatue o6 agnadbaTHOM mpoliecce.

[TepBsiii 3aKk0H TepMOAMHAMHUKH. BHYTpeHHss1 sHeprusi. KoaumuecTBo TEMmIOTH U paboTa Kak Mephbl
W3MEHEHUs BHYTPEHHEH 3HEepruu TepMOIUHAMUYECKON CUCTEMBI.

Bropoit 3akoH TepMOAMHAMUKM JJs1 PAaBHOBECHBIX IIPOIIECCOB: uUepe3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOAMHAMHYECKOH CHCTEMBl TPOXONWT €AWHCTBEHHass anuabaTta. AOcomoTHas
TeMIeparypa.

Bropoii 3ak0H TepMOAWHAMUKY JIJIs1 HEPaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpeaaTh TEIIOTY
ot OoJiee X0JIOTHOTO Telna K Ooiee HarpeToMy 6e3 komnencanun (Knaysuyc). HeobpatumocTs mpupoaHBIX
MIPOLIECCOB.

[Tpunmune! geiictBus TerioBbix MamuH. KIT/I.

Makcumanbnoe 3nauenue KIT/1. Lukn Kapno.

OKOJIOTHYECKHE acMeKThl HCIOIb30BaHMA TEIUIOBBIX JABHUrarteneil. TemmoBoe 3arps3HeHue
OKpYKalollle cpebl.

TexHuueckue YCTPOWCTBA M TEXHOJOTMYECKHE IMPOLECCH: XOJOMWIBHUK, KOHIUIMOHED,
MU3EIbHBIA W KapOIOpaTOPHBIN JBUTATENH, MapoBas TypOWHA, MONYYEHHE CBEPXHHM3KHX TeMIIepaTyp,
YTHITU3AIHUS «TETUTOBBIX)» OTXO0B C UCIOIB30BaHUEM TETLIOBOTO HACOCA, YTHIIH3AIH OMOOPTaHUIIECKOTO
TOTUTHBA JIJISl BRIPAOOTKH «TETUIOBOW» U AIIEKTPOIHEPTHH.

Jemoncmpayuu.

W3meHenune TeMrieparypsl pu aanadaTHIecKOM pacIIipeHNN.

BosaymHoe orauBo.

CpaBHEHUE YACIBHBIX TEINIOEMKOCTEH BEILIECTB.

CriocoObI M3MEHEHMs BHYTPEHHEH SHEPTUu.

Hccnenoanne agnabaTHOTO Mpoiecca.

KoMmnbroTepHble MOJIEIN TEIIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

UccnenoBanue npoiecca OCThIBaHUS BEIIECTBA.

Hccnenoanne agnabaTHOTO Mpoiiecca.

N3yyeHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYISIPHOIO B3aUMOJEHCTBUSA U TEMIEPATYPhl KUIICHUS
JKUJIKOCTEMN.

Tema 3. Azpecamnvie cocmoanun eeutecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. Vicmapenne u kunieHre. Y ieJbHast TeIUIoTa mapooOpa3oBaHuUs.

Hacrpimennble W HeHachIlleHHbIE Mapbl. KauecTBeHHas 3aBUCHMMOCTH IJIOTHOCTH M JIaBIICHUS
HACBIIIEHHOTO T1apa OT TeMIIEPaTyphl, UX HE3aBHUCUMOCTh OT 00BhEMa HACBHIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEPATyPHI KUIIEHUS OT AABJIEHUS B JKUJKOCTH.

BraxHocTh Bo3myxa. AOCOTIOTHAS M OTHOCUTEIBHAS BIAYKHOCTD.

Teépnoe teno. Kpucrammueckwme u amopdHbIE Tena. AHHU30TPONHS CBOWCTB KPHUCTAJLIOB.
[InaBnenne u KpucTayUM3anus. Y AeTbHas TeruoTa miasneHus. Cyonumarius.

Hedopmanuu tBEpHOro tena. Pactsokenne u cxatme. Cnsur. Monyns HOnra. [lpenen ymnpyrux
nehopMaruii.

TemnoBoe pacmipeHue >KHIKOCTEH W TBEPABIX Te, O0BEMHOE W JIMHEHHOE pacIIUpeHHE.
AHTapMOHH3M TEIIOBBIX KOJICOAHUI YaCTHIl BEIeCTBA KaK MPHYMHA TEIUIOBOTO PAaCHIMPEHHUs Ten (Ha
KaueCTBEHHOM ypPOBHE).



[IpeobpaszoBanue sHeprun B (Ha3zoBHIX Iepexoaax.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHOCTHOE HaTsDKeHHE. KoadpHuuneHT MOBEpXHOCTHOTO HATsDKeHUs. KanuspHeie sSBIEHUSL.
JlaBiienue noa UCKpUBIEHHON MOBEPXHOCTHIO kuaAKocTu. @opmyna Jlannaca.

TexHu4Yeckue YCTpOIICTBa M TEXHOJOTMYECKHE IPOLECCHI: KUAKHE KPHUCTAJIbl, COBPEMEHHBIE
MaTepuaibl.

Hemoncmpayuu.

Temnnosoe pacmupeHue.

CBoJiCTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenne npu NoHWXEHHOM JIaBICHUU.

N3mMepenue cuibl MOBEPXHOCTHOTO HATSHKEHUS.

OnBITH ¢ MBIIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanunnspHsle sBiIeHUS.

Mopneny HeHBIOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HccnenoBanre HarpeBaHus U IJIABIEHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buner nedopmarmii.

HaGmroneHue Manbix gedopmariui.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

N3yyeHne 3akOHOMEPHOCTEH UCTIAPEHUSI )KUIKOCTEM.

W3mepeHne yaenpHON TEIIOTH IJIaBICHUS JIbIA.

N3yyeHune cBOMCTB HACBILIEHHBIX APOB.

N3mepenre abCONMOTHOI BIAXKHOCTH BO3yXa M OIIEHKA MAaCCHI TapOB B TIOMEIICHUH.

Nzmepenne korduimeATa IOBEpXHOCTHOTO HATSIKEHHSL.

W3mepenne Mmoayns FOHra.

HccnenoBanne 3aBucuMocTy iehopManiuy pe3sHHOBOTO 00pasiia OT MPUIIOKEHHOW K HEMY CHITHI.

Pa3nesa 4. DnekTponMHaMuKa.

Tema 1. dnekmpuueckoe none.

OneKTpu3anus Tel U e€ NposBICHUS. DIEKTpUUecKui 3apsa. JIBa BUAa 31EKTPUUECKUX 3apsaI0B.
[IpoBOIHUKM, JUAIEKTPUKH U MOJYIPOBOAHUKU. OJEMEHTAPHBIA 3JIEKTPUUECKUI 3apsii. 3aKoH
COXpaHEHUS AIIEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Dnektpuyeckoe nojue. Ero neicTBrue Ha 3JIEKTPUYECKUE 3aPSIbL.

HampsoxéaHocTh anekTprdeckoro moist. [IpoOHbii 3apsi. JInHUN HaPsDKEHHOCTH IEKTPUIECKOTO
nosist. OMHOPOAHOE ANEKTPUUYECKOE TIOJIE.

[ToTeHMANBHOCTh  3JEKTPOCTATUYECKOrO MOojds. Pa3HOCTh MOTEHUMAJOB U HAaIpsKEHUE.
[loTeHnmanbHas 3HEPrus 3apsga B AJIEKTpocTaTHUeCKoM moJe. [loTeHnuan 3aeKTpocTaTUYeCKOro Mosl.
CBs13p HANPSHKEHHOCTH OIS ¥ PA3HOCTH IMMOTSHIIUAIOB JTSI 3JIEKTPOCTATHYECKOTO OIS (KaK OJJHOPOIHOTO,
TaK ¥ HEOJHOPOIHOTO).

[IpuHIHIT CyTIepIO3UIINY SIMEKTPHUECKUX TTOJEH.

[Mone Toueunoro 3apsa. [Tone paBHOMepHO 3apsbkeHHOM cdepbl. [Tone paBHOMEPHO 3apsKEHHOTO
mo oO0wséMy mrapa. Ilome paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW INIOCKOCTH. KapTWHBI JTMHMMA
HanpsLKEHHOCTH 3TUX MOJIEN M SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEH.

IIpOBOAHMKY B IEKTPOCTATUIECKOM TI0JIE. Y CIIOBHE PAaBHOBECHS 3aPsIIOB.

JMdIeKTpUKH B 3IEKTPOCTaTHIECKOM ToJIe. JMaIekTpuieckast MPOHUIIAeMOCTh BEIIECTBA.

Konnencarop. D1neKTpoEMKOCTh KOHICHCATOPA. DIEKTPOEMKOCTH INIOCKOTO KOHACHCATOPA.

ITapanmnensHOE coeqnHEeHNE KOHIeHcaTopoB. [locnenoBarensHOe coeAMHEHNE KOHEHCATOPOB.

DHeprus 3apsLKeHHOT0 KOHASHCATOopa.

JBr>keHue 3apspKEHHOM YacTUIlhl B OJIHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.



TexHn4yeckrue yCTpOWCTBA M TEXHOJOTMUYECKHE TIPOLECCHL:  3NEKTPOCKOI, 3IEKTPOMETP,
3NEKTPOCTaTHUECKAs 3al1Ta, 3a3eMJICHUE IEKTPONPHOOPOB, KOHIEHCATOPEI, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

YCeTpoiCTBO U IPUHLIUI IEUCTBUS SIEKTPOMETPA.

DNEKTPUUYECKOE TTOJIE 3aPSKEHHBIX IIApPHUKOB.

ONEKTPUUYECKOE MOJIE IBYX 3apSKEHHBIX TUTaCTHH.

Mopuenb 3nekTpocTatuieckoro reueparopa (Ban ne ['paada).

IIpoBOHUKHM B AIIEKTPUUECKOM TIOJIE.

OneKkTpocTaThyeckas 3aluTa.

YCTpOoKCTBO U IEUCTBUE KOHJIEHCATOPA MOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT MJIOLIAAN TUIaCTHUH, PACCTOSHUS MEXAY
HUMH U JUBIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus AMEeKTPUUECKOro Mo 3apsHKEHHOT0 KOHAEHCATopa.

3apsaka 1 pa3psika KOHAEHCATOpa uyepe3 pe3ucTop.

Yuenuueckuii 3xkcnepumenm, nabopamopnsie padomoi, NPAKMUKYM.

OrneHka cui B3aUMOJIEHCTBHS 3apsSKEHHBIX TEJI.

HaOnroneHue mnpeBpalleHUs] SHEPTHU 3apsSKCHHOTO KOHJEHCATOpa B DHEPrUI0  HM3ITyYSHHS
CBETOJIMO/1A.

N3ydenue nporekaHus Toka B LIEMH, COAEprKalleil KOHAEHCaTop.

Pacnipenenenne pa3sHOCTHM MOTEHUUAIOB (HANPSKEHHs) MPHU IOCIEA0BATEIIbHOM COETUHEHUU
KOHJEHCAaTOPOB.

Hccnenosanne paspsiga KOHIEHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. Ilocmoannustii 3.1eKmMpudecKuil mox.

Cuna toka. I1oCTOAHHBIN TOK.

VY ci1oBUS CYIIECTBOBAHUS TIOCTOSIHHOTO AIIEKTPUUECKOro ToKa. McTtounuku Toka. Hanpsokenue U u
SJC é.

3akoH Oma 1151 yyacTKa LICTH.

DIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTD CONPOTUBIIEHHA OJHOPOJHOIO MPOBOJHHUKA OT €r0
JUTMHBI Y TUIOIIAIU MONIEPEYHOT0 CEUEHUs. Y AEIbHOE CONTPOTUBIICHHE BEIIECTBA.

IlocnenoBatenbHOE,  MapajuIENbHOE,  CMEIIAHHOE  COEJAMHEHHE  IPOBOJHUKOB.  Pacuér
Pa3BeTBIEHHBIX 3JeKkTprueckux ueneil. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxxoynsi—JIenua.

MOIIHOCTB ANIEKTPUYECKOT0 TOKA. TernoBas MOIHOCTb, BBIAEIAEMAs HA PE3UCTOPE.

OIC u BHyTpeHHEE CONPOTUBIEHHE HMCTOYHHMKA TOKa. 3akoH OMa sl MOJHOW (3aMKHYTOH)
UIEKTPUUECKOH 1enr. MOIIHOCTh HCTOYHMKA ToKa. KopoTkoe 3ambIkaHue.

KonzeHcaTop B ienu NOCTOSHHOTO TOKA.

TexHH4Yeckre YCTpOHCTBA M TEXHOJOTHYECKHE IPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUHK DJIEKTPUUECKON SHEPTHUHU.

Jemoncmpayuu.

N3mepenue cuibl TOKa M HallPsKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HAIPSDKEHUS IS PE3UCTOPA, JIAMITBI HAKaIWBAaHUS U
CBETOINO/IA.

3aBUCHMOCTH COTIPOTHBIICHUS IIMINHAPUIECKUX MMPOBOAHUKOB OT JJIMHBI, TUIOMIAIN TOTIEPETHOTO
CEYeHHUS U MaTepHana.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT COMTPOTHBIICHUS TIPY IOCTOSTHHOM HAITPSIKEHUH.

IIpssmoe wm3mepenue OJIC. KopoTkoe 3amMbIKaHWE TalbBAaHWYECKOTO »JJEMEHTa M OIEHKa
BHYTPEHHETO COTIPOTHUBIICHMS.

Crioco0sI coeuHeHNn NCTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKy MOIIOCAMHU HCTOYHMKA TOKA OT CHJIBI TOKA B HETH.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomol, nPAKNMUKYM.



HccnenoBanne cMEMIaHHOTO COETUHEHNS PE3UCTOPOB.

M3mepenne yaenpHOro CONpOTUBIEHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT HAIIPSHKSHUS TSI JTaMIThl HAKAJTUBAHUS.

YBenuueHue npezena u3MepeHus amnepMerpa (BoJIbTMETPa).

Nzmepenne O/1C u BHYTpEHHETO COMPOTHBIIEHUS UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoct OJIC ranbpBaHHYECKOrOo 3JEMEHTa OT BPEMEHHM IpU KOPOTKOM
3aMBIKaHUH.

HccnenoBanne pa3HOCTH MOTEHLIMANOB MEXY MOMIOCAMHU UCTOYHMKA TOKA OT CHJIBI TOKA B LETH.

HccnenoBanne 3aBUCUMOCTH MOJE3HONW MOIITHOCTH UCTOUYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OJexkTpuuecKkas MPOBOAMMOCTh PA3IUYHBIX BEIIECTB. DJEKTPOHHAS HPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCHUMOCTb COIIPOTUBIICHHUS METAIIJIOB OT TeMIepaTypsl. CBEpXIPOBOANMOCTb.

DJEeKTpUUECKH TOK B Bakyyme. CBOWCTBA AJIEKTPOHHBIX TYYKOB.

[Monynpooaurku. CoOCTBeHHAs M IPUMECHAs] IPOBOAUMOCTH MOTYNpoBoAHNKOB. CBolicTBa p—N-
nepexoaa. [lomynpoBoJHHUKOBBEIE TPUOOPBHI.

ONEeKTPUYECKUNA TOK B AJNIEKTPOIUTAX. DICKTPOIUTHUYCCKAS JUCCOIMANNS. DJICKTPOJIH3. 3aKOHBI
®Dapanes JUIsl IEKTPOIIU3A.

OnexTpuyeckuil TOk B razax. CaMoCTOSTENbHBINA U HECAMOCTOATENbHBIN pa3psaa. Pasnuynbie THIIBI
CaMOCTOSTENBHOTO pa3psaa. MoinHus. 1Tnasma.

TexHru4yeckue yCTpOHCTBa M NMPaKTHYECKOE MPUMEHEHHUE: ra3opaspsaHble JaMIibl, 3JIEKTPOHHO-
Jy4eBas TpyOKa, MOJyIIPOBOIHUKOBBIC IPUOOPHI: TUOM, TPAH3UCTOP, POTOANOA, CBETONUO/, FAJIbBAaHUKA,
paguHHUpOBaHKE MEIH, BBIIUIABKA AJIFOMUHUS, JIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBHCUMOCTbH CONIPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPBI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbl 3ekTponu3a Papanes.

HckpoBoil pa3psii 1 IpOBOAUMOCTD BO31yXa.

CpaBHeHHUE TPOBOJUMOCTH METAJIJIOB U MTOIYIIPOBOJHUKOB.

OmHOCTOPOHHSIS TPOBOUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomeot, nPAKMUKYM.

Habmronenue snekrponusa.

W3mepeHue 3apsaa 0IHOBAJICHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATyPH.

CHsTHE BOJBT-aMIIEPHOI XapaKTEpUCTUKU IUO0A.

Du3nyecKuii NPAKTUKYM.

CriocoObl  m3MepeHust (U3NUECKUX BEJIWYMH C HCIOJIB30BAHWEM AaHAJIOTOBBIX M LU(PPOBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCUTENBHBIE
MOTPEIIHOCTH U3MepeHuil pusnveckux BennauH. OLeHKa MpaHULl HOTPEIIHOCTEH.

IlpoBeneHre KOCBEHHBIX HM3MEPEHHMH, HCCIICOBAaHUN 3aBUCUMOCTEH (U3MUECKUX BEJIHYMH,
NpoBepKa MPEUIOKEHHBIX THIOTE3 (BBIOOD W3 pPabOT, ONWUCAHHBIX B TEMAaTHYECKUX paszjenax
«YYeHUYeCKUH dKCIIEPUMEHT, T1abopaTopHbIe pabOThI, TPAKTUKYM)).

MexknpenMeTHbIe CBSI3H.

Uzyuenne xypca ¢usuku yriryonéHHoro ypoBHs B 10 Kiacce OCyIIECTBISieTCsS € y4ETOM
COACPKATCIBbHBIX MEKIIPEAMETHBIX CBSI3EH C KypCaMu MaTeMaTuKH, 6I/IO.HOI‘I/H/I, XUMMHU, reorpa(blzm u
TEXHOJIOI'nHu.

Mesicnpedmemmuple noOHAMUA, CEA3AHHBIE C UFYUECHUEM MEMOO06 HAYYHO20 NOZHAHUA: SBIICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOIECHUE, OSKCIIEPUMEHT,
MOJIEJIMPOBAaHNE, MOJIETb, U3MEPEHHUE, TIOTPEIIHOCTH U3MEPEHUI, H3MEPUTENbHBIE TPUOOPHI, ITU(ppPOBas
naboparopusi.



Mamemamuka: peuieHne CUCTeMbl ypaBHeHUH. JluHeliHas ¢yHkuums, mapabona, rumepOomna, X
rpa¢uku U cBoicTBa. TpuroHomerpuieckue (pyHKIMU: CHHYC, KOCHHYC, TAHTEHC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU Ha OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonozun: mexannveckoe ABIKEHHUE B KUBOW Tpupoje, auddysus, ocMoc, TEII00OMEH JKUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHNE OKPYKAIOIIECH Cpebl, yTHIN3aus OHOOPTraHUIeCKOro TOTUTUBA IS
BBIPA0OTKH «TEMJIOBOM» U 3JEKTPOIHEPIUH, MOBEPXHOCTHOE HATSDKCHHE M KalWUIAPHBIC SIBJICHUS B
NpUpoe, JACKTPUUESCKHE SBICHUS B KUBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BELIECTBA, CTPOSHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAsT
Macca, MoJyuYeHHe HaHOMAaTepUaJIOB, TETJIOBBIE CBOWCTBA TBEPIBIX TEJN, KUAKOCTEH M Ta3oB, YKUIKHUE
KPHUCTAIUIBI, JJIEKTPUYECKUE CBOMCTBa METAJIOB, 3JEKTPOJIMTHUYECKAsl UCCOLMAIs, TajbBaHUKA,
3NEKTPOHHAS MUKPOCKOTIHAL.

Teozpaghua: BnaxxHOCTb BO31lyXa, BETPBI, 0apoOMETp, TEPMOMETP.

Texnonozun: npeoOpazoBaHue ABKEHHUHN C UCTIOIb30BAHUEM MEXAHU3MOB, YUET CYyXOTO U JKUAKOTO
TPEHUs B TEXHUKE, CTATHYECKUE KOHCTPYKIMU (KPOHIUTEIH, peléTyaThie KOHCTPYKIINH ), UCTIONIb30BaHNE
3aKOHOB COXPAaHEHHS MEXaHHKH B TEXHHKE (THPOCKOI, BOAOMET W ApYTrHE), ABUTATENb BHYTPEHHETO
CropaHusi, mapoBas TypOMHA, OBITOBOW XOJOJAWIBHHMK, KOHAMIUOHED, TEXHOJIOTUM TMOTYYCHUS
COBPEMEHHBIX MaTepUaOB, B TOM YHCIE HAHOMATEPUAIIOB, ¥ HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKAs
3allluTa, 3a3eMJICHHUE OSJICKTPONPUOOPOB, Ta30pa3psAHbIC JaMIIbl, TOJXYIPOBOJHUKOBBIE TMPHOOPHI,
rajJbBaHHKA.

11 KJIACC

Pasnen 4. dnexkrpoannHaMuka.

Tema 4. Maznummnoe noae.

B3anmMozeiicTBUE MOCTOSIHHBIX MAarHUTOB U IPOBOAHHKOB C TOKOM. MarnutHoe mone. BekTtop
MarHuTHOW MHAYKUUU. [[pUHINI Cynepno3uLMY MarHUTHBIX NoJIed. JINHUY MArHUTHOW UHIYKIUU.

MarauTtHOe 1oJe MPOBOAHHUKA C TOKOM (TIPSMOTO TIPOBOTHUKA, KATYIITKU U KPYTOBOT'O BUTKA). OIIBIT
Opcrena.

Cuna AMmniepa, e€ HarpaBJI€HUE U MOIYJIb.

Cuna JlopeHna, e€ HampaBieHUE U MOAYIb. [[BHKeHHE 3apsDKEHHOM 4YacTULBI B OJHOPOJHOM
MarHuTHOM moie. Pabota cuitel Jlopenma.

MarunuTHoe nosne B Beuectse. @eppoMarHeTUky, napa- U JuaMarHeTHUKU.

TexHuueckue yCcTpOKWCTBA U TEXHOJOTMYECKUE MPOLECCHl: NPUMEHEHHUE MOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, AIEKTPOABUTATENh SIKOOH, YCKOPUTEIH AIeMEHTapPHBIX YaCcTHII.

Jemoncmpayuu.

Kaptnaa nvHWA WHIYKIUA MAarHUTHOTO TIOJSI ITOJIOCOBOTO M ITOJKOBOOOPA3HOTO TOCTOSTHHBIX
MarHHuTOB.

KaptuHa nuHui MarHUTHOW HMHIYKUWU MOJSI JJIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOrO
KOJIBLIEBOT'O IPOBOJAHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBUE 1BYX NPOBOJHHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIopeHlia Ha HOHBI JIEKTPOJIUTA.

HaGuroieHue 1BMKEHHS MTyYKa JIEKTPOHOB B MATHUTHOM TI0JI€.

IIpuHIIUTT ASHUCTBUS IIEKTPONIMEPUTENHHOTO MPUOOPA MATHUTORIEKTPUICCKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamophule padomol, RPAKMUKYM.

HccnenoBanre MarHMTHOT'O ITOJISI IIOCTOSIHHBIX MAarHUTOB.

HUccnenoBanne cBONCTB (eppoOMarHeTHKOB.

WccnenoBanne nedCTBUS MMOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenne cumnbl Amiiepa.

N3ydyenne 3aBUCUMOCTH CHITBI AMITepa OT CHITBI TOKA.



OrnpezaeneHre MarHUTHOM HHIYKIIMU HA OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SBnenue >nekrpoMaruuTHOM uHAyKIuU. [loTok BekTopa MaruutHOM uHIyKUuUU. DC MHAYKIHIH.
3akoH anmekTpomMaruuTHol unaykuuu @apaaes. Buxperoe anexrpudeckoe noie. Toku Dyko.

OJ1C uHAYKIMU B IPOBOJIHUKE, TBHKYIIEMCS B OJHOPOITHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenna.

NunyxtuBHOCTh. KaTylika HHIYKTUBHOCTH B IIEMH MOCTOSHHOTO TOKA. SIBI€HHE CaMOWHIYKITUH.
OJ1C caMOMHIYKIUY.

DHeprusi MarHUTHOT'O TOJIS KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTporUCTBa U TEXHOJIOTHUYECKUE MPOIECCH: MHAYKIIMOHHAS 11€Yb, COJICHOU I, 3al[UTa
OT 2JICKTPU3ALINU TEJ MPHU ABMKCHUHM B MATHUTHOM TOJIE 3€MITH.

Hemoncmpayuu.

Ha0nroienue siBieHUs 37EKTPOMArHUTHOW UHIAYKITUY.

Uccnenopanue 3aBucumoct D{C MHAYKIIMHU OT CKOPOCTH U3MEHEHUS MarHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Nagenue mMarHuTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIINH.

UccnenoBanue 3aBucumoctr DJIC caMOMHIYKIIUKA OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamopHule padomot, RPAKMUKYM.

HccnenoBanne sSBIEHUS IIEKTPOMATHUTHOW WHAYKIINH.

OmnpeneneHre HHITYKITNA BUXPEBOTO MAarHUTHOTO TIOJISL.

HccnenoBanue sSBIEHNS CAMOWHAYKIINH.

COopka MoIeNH AMEeKTPOMAarHUTHOTO TeHEepaTopa.

Paspnen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cucrema. CBOOOIHBIE KOIEOAHMS.

I'apmonnyeckue konebanusa. KuHemaTndeckoe W JUHAMHYECKOE OIMCAHHWE. JHEPreTHYeCKOoe
ommcaHue (3aKOH COXpaHeHWs MEXaHWYeCKOW 5SHepruu). BbIBOA JWHAMHUYECKOTO  OMHCaHUS
TapMOHHUYECKUX KOJeOaHUI U3 UX SHEPTETHUECKOTO M KHHEMATHIECKOTO OITMCAHHUS.

Avmmmtyna w  (aza konebanuii. CBs3p aMITITUTYABI KOJICOAHWH WCXOJHOW BEIMYUHBI C
aMIUTATYIaMU KOJIeOaHnl €€ CKOPOCTH B yCKOPEHHS.

Ilepuox wm wyacrtota konebanuii. [lepwoxg ManbpIX CBOOOIHBIX KOJeOaHWI MaTEMaTHYIECKOTO
MasiTHHUKA. [lepros cBOOOIHBIX KOIeOaHUl MPYKUHHOTO MasTHHKA.

[onsTre o 3aTyxaromux KonebaHusx. Beinykaennsle konebanus. Pezonanc. PesonancHas kpuBasi.
BimsiHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOU. ABTOKOJIEOaHMS.

TexHUYeCcKHe yCTPOHCTBA U TEXHOJIOTHIECKHE TPOIIECCHl: METPOHOM, Yachl, Ka4esH, My3bIKaTbHbIE
WHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0edaTeI HOTO IBHKCHUS.

HaGuroieHue He3aBUCUMOCTH IIEPHUO0/1a MaJIbIX KOJIeOaHHI Ipy3a Ha HUTH OT aMILIMTY/IbI.

UccrnenoBanne 3aTyxammpx KoJieOaHW M 3aBHCHMOCTH TIEpHOAa CBOOOJHBIX KoJeOaHHW OT
COTIPOTHUBJICHUSI.

HUccnenoBanune koiebanuii rpy3a Ha MAaCCUBHOM MPYKHUHE C 1IEbI0 (POPMHUPOBAHUSI TIPEACTABICHUIA
00 naeanbHOM MOAETH TIPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHMS SHEPTHH MIPH KOJICOAHUX TPy3a Ha MPYKUHE.

Hccnenoanue BRIHYXICHHBIX KOJICOaHUI.

HaGmronenue pe3oHanca.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomot, NPAKMUKYM.

N3mepenne mepuosia CBOOOIHBIX KOJIC€OAHUH HUTSHOTO U MPY>KUHHOTO MasITHAKOB.,



WzyueHne 3ak0HOB IBMKEHUS Tesla B X0Jie KOJIeOaHUi Ha yIpyroM IojABece.

W3ydeHne ABMKEHUS HUTSHOTO MAsITHUKA.

[IpeoOpazoBanue 3HEPTHH B IPYKHUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTYXaIOMIMX KOIEOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOaHHH.

Tema 2. Inexkmpomaznummnsle Koaiedanusl.

KonebarensHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJIEOaHNUs B HACaIbHOM KOJIe0aTeIbHOM
koHType. ®opmyna Tomcona. CBA3b aMIUIMTYIBI 3apsijia KOHJEHCATOpa C aMIUIMTYAOH CHIIBI TOKa B
K0JIeOaTeIbHOM KOHTYpE.

3aKOoH cOXpaHEHHS YHEPTUH B UICILHOM KoJieOaTeTbHOM KOHTYpE.

3aryxarolniue IeKTpOMarHuTHbIE KojeOanus. BeiHyKIIeHHbIE SJIeKTPOMarHUTHBIE KOJIeOaHusl.

IlepemeHHBIH TOK. MOIIHOCTH IEPEMEHHOT0 TOKA. AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUEHUE CUIIBI
TOKa W HAIIPSDKEHMS TIPU Pa3InIHON (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouaanpHbI IepeMeHHbIN TOK. Pe3aucTop, KOHAEHCATOp M KaTylIKa MHIYKTUBHOCTH B LIETIH
CHUHYCOMJIaTbHOTO TIEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HanpsKeHUI.

Wneanbueiii Tpanchopmarop. [IponsBoacTBo, nepeaaya u nNoTpedaeHne 3JIEKTPHUECKON SHEPTHU.

OKOJIOTHYECKHE PUCKH TIPH MPOU3BOACTBE IJIEKTpodHepruu. KynpTypa HCHOIB30BaHUS
3JIEKTPO3HEPTUU B TIOBCEIHEBHOM JKHU3HH.

TexHrn4yeckre YCTpOICTBa M TEXHOJOIMYECKHE IPOLIECCHI: AIEKTPHUECKUN 3BOHOK, T€HEepaTop
MEPEMEHHOT0 TOKa, TMHUU JJIEKTpoIepeiay.

Jemoncmpayuu.

CB0OOTHBIE ANIEKTPOMATrHATHBIE KOJIEOAHNS.

3aBHCUMOCTbD 4aCTOThI CBOOOAHBIX KOJICOaHUH OT MHAYKTUBHOCTU M EMKOCTH KOHTYpA.

OcCIIorpaMMBbI AIEKTPOMAarHUTHBIX KOJICOaHHH.

I'enepaTop He3aTyXaIOMIMX IEKTPOMArHUTHBIX KOJIEOaHui.

Mogens 37eKTpOMarHuTHOTO T€HEPATOPA.

BrinyxaeHHbIE CHHYCOMIAIBHBIE KOJIEOaHMS.

Pesuncrop, kaTylka HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pesonanc mnpu mocnenoBaTeNbHOM COCAMHEHMH PE3UCTOPA, KATYIIKM WHIYKTHBHOCTH H
KOHJIEHCaTOopa.

YCTpOHCTBO M IPUHLMI ACHCTBHS TpaHCHOpMaATOPA.

Mopens TUHUN 3JIEKTPOIIEpeaayH.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomeot, nPAKMUKYM.

N3zyuenue Tpanchopmaropa.

HccnenoBanne NepeMEHHOI0 TOKa 4epe3 IMOCIIE0BaTEIbHO COeIMHEHHBIE KOHACHCATOP, KaTYLIKY
U PE3UCTOP.

Habmtonenue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IENIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbIE GOTIHBL.

MexaHn4ecKkre BOJIHBI, YCJIOBHUS HMX pachpocTpaHeHus. llomepeunble M MpOJOTbHBIE BOJHBI.
Ilepron, ckopocTh pacmpocTpaHeHHs W JUIMHA BOJHBL. CBOWCTBA MEXaHWYECKHX BOJH: OTPAXKEHHE,
nperoMIIeHre, HHTepGEpEHIHS U TUPPAKITUSL.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl.

DNeKTpOMarHUTHBIE BOHEI. Y CJIOBHSI H3IIy4€HUS JIEKTPOMAarHUTHBIX BOJTH. B3anmHas opuenTanms
BEKTOPOB B 3JIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa AJIEKTPOMArHUTHBIX BOIH: OTPAXKEHUE, MIPEIOMIICHHE, MOJISPU3aIHsl, HHTepOEPEHIIHS 1
TG paKIusl.

[Ikarna 37eKTpOMarHuTHBIX BOJIH. [I[prMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paIOCBSI3U U TENEBUACHUS. Pagnonokanus.



ONEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOLIEN Cpeibl.

TexHn4yeckre ycTpOHCTBA M NMPAKTHYECKOE NMPHUMEHEHHWE: My3bIKaJlbHblE WHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neup, ynpTpa3BykoBas AMarHOCTHKA B TEXHUKE U
MeIUIIMHE.

Hemoncmpayuu.

O06pa3zoBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MIPOAOJILHBIX BOJH.

Konebmnromeecst Teno Kak HCTOUHUK 3BYKA.

3aBUCUMOCTb JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

Habmionenue otpaskeHus ¥ IPETOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdeperunn u Auppakuud MEXaHUIECKUX BOJTH.

AKYCTHYECKHH PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

Habmtonenue cBs3u TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYA0H U 4aCTOTON KOJIeOaHHH.

HccnenoBanne CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, IMPEOMIICHHE, MOJspu3anus,
Judpakus, utHTepQepeHIus.

O6HapyxeHue HHQPaKPaCHOTO U yIbTPa()HOIETOBOIO U3TYUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomsvl, nPaKmMuUKym.

N3y4yeHue napaMeTpoB 3BYKOBOM BOJIHBI.

Nzydenue pacnpocTpaHeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonMHEWHOE pacpoCTpaHEHUE CBETA B OHOPOAHOU cpene. JIyu cBeta. ToueyHbIM HCTOUYHUK
CBETa.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHne mM300pakeHHWH B IJIOCKOM 3€pKale.
Cdepuueckue 3epkaia.

[Ipemomienne cBera. 3aKOHBI TMPENOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3aTellb IMPEIOMIICHUS.
OTHOCHUTENBHBIN MOKa3aTeNb npenomieHus. [IocTOsHCTBO 4acTOTHI CBETa M COOTHOILEHHE IJIMH BOJIH IPU
nepexosie MOHOXPOMAaTHYECKOI'O CBETa Yepe3 TPaHully paszesia ABYX ONTHYECKUX CPe.

Xon nyueii B npusme. Hucnepcus ceta. CnoxxHbIN cocTaB 6ejoro ceeta. Lser.

ITonHoe BHyTpeHHee oTpaskeHHe. [IpeesIbHbIN YTroJI HOTHOTO BHYTPEHHETO OTPayKeHHMS.

CoOupatomiye 1 pacceuBaromue JUH3bL. ToHKas nrH3a. POKyCHOE pacCTOSHUE M ONITHYECKas CHIa
TOHKOH JIMH3BI. 3aBUCHUMOCTE (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUUecKOr JHMH3bI OT €€ reOMETpUN U
OTHOCUTENLHOT'O MOKA3aTeNsl MPEIOMIICHHS.

®opMyna TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30H.

Xon Jdyda, HpPOLIEANIEr0 JMH3Y MOJA MPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOM ONTHYECKOH OCH.
ITocTpoeHne n300pa>keHUH TOYKH M OTpE3Ka MPSIMOM B COOMPAIOIIMX M PACCEHBAIOLINX JIMH3aX M UX
cucTeMax.

Onrtryeckue npudopsl. Paspematomas ciocodHocTs. ['1a3 kak onTuyeckas cucrema.

IIpenensl NPUMEHUMOCTH T€OMETPUIECKOM ONTHKH.

BonnoBas ontuka. MuTepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. YCIOBUSI HaOIIOAEHUS
MaKCUMyMOB ¥ MHHHMYMOB B HHTEPQEPEHIMOHHOW KapTUHE OT JABYX KOTEPEHTHBIX HMCTOYHHKOB.
[Ipumeps! kmaccnyeckux UHTEPPEPSHITUOHHBIX CXEM.

Hudpaxnus ceeta. Judpaxiponnas pemeéTka. Y cnoBue HAOMIOACHUS TTIaBHBIX MaKCUMyMOB MPH
MaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKITUOHHYIO PEMIETKY.

Tlonspusanus ceera.

TexHUUYECKHE YCTPOHCTBA M TEXHOJOTHMYECKHE MPOIIECCH: OYKH, JIyIa, MePUCKOI, (oToanmapar,
MUKPOCKOII, TPOEKIUOHHBIN armapaT, MPOCBETICHUE OINTHKH, BOJIOKOHHAS ONTHKA, JUQPAKIIMOHHAS
peléTKa.

Hemoncmpayuu.

3aKOHBI OTPAXEHHS CBETA.

HccnenoBanne mpeaoMIIeHNs CBETA.



Habntonenue moaHOTo BHYTPEHHETO OTpaskeHHsL. Mozenb CBETOBOA.

HUccnenoBanne xo/1a CBETOBBIX ITyYKOB Uepe3 MIOCKONapaUICIbHYIO ITACTHHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKEHUH B JINH3aX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

Habmtonenue natepdepeHnn cBera.

Habntonenue 1BETOB TOHKHX MJIEHOK.

HaGnronenue mudpakiuu ceera.

N3zyuyenne nupakiMOHHON PEHIETKH.

Habmionenue nudpakqiioHHOTO CIIEKTpA.

Habmionenue aucnepcun ceera.

Habmtonenue monsipuzamuu cBera.

[TpumeHeHue MONSPOUIOB IJIsl H3YUECHHUSI MEXaHUUECKUX HaMpPsKEHHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, nPAKMUKYM.

N3mepenue nokazaTens MpeaoMIIeHHs CTEKIa.

Hccnenoanue 3aBUCUMOCTH (POKYCHOTO PaCCTOSIHUS OT BellecTBa (Ha MpUMeEpe KUAKHUX JTHH3).

N3mepenne (OKyCHOTO pacCTOSHUS paCCEUBAIOIINX JINH3.

[Mony4enue n3o0pa>keHHs: B CHCTEME U3 IIOCKOTO 3epKasia U JINH3BI.

[Mony4enue n3o0pa>keHHs: B CHCTEME U3 IBYX JIMH3.

KoncTpynpoBanue TenecKkOnmMuecKux CUCTEM.

Hab6nronenue audpakumu, nHTEpPEpeHINN U NOTSIPU3AINN CBETA.

W3yuyeHre nonspu3anuy cBeTa, OTPaXEHHOTO OT OBEPXHOCTH AUIIEKTPUKA.

W3zyuyenne uHTEpHEpEeHINH JTa3€PHOTO U3TYUECHHUS Ha IBYX ILEJAX.

HabGmronenue mucnepcuu.

HaGmronenue u nccrienoBanne T(PaKIuOHHOTO CIIEKTpA.

W3mepeHne quHbI CBETOBOU BOJHBL.

[Tony4enue criekTpa U3Iy4YeHUsI CBETOAMOAA IPHU OMOIIH AU(PAKIIMOHHON PELIETKY.

Pa3zjnen 6. OcHOBBI cleMAJIbHO TEOPUU OTHOCUTEJIBLHOCTH.

I'paHuIbl  OPUMEHHMOCTH  KJacCH4YecKOM MexaHMkH. llocTymaTel crnenuanbHOH — TeopuH
OTHOCUTENBHOCTH.

IIpoctpancTBeHHO-BpeMeHHO uHTepBai. [lpeoOpaszoBanust JlopeHna. YciaoBue NPUIMHHOCTH.
OTHOCHUTENBHOCTE OTHOBPEMEHHOCTH. 3aMEAJICHNE BPEMEHU M COKPAILEHHE AJTHHBI.

OHeprust 1 UMITYJIbC PETSITUBUCTCKOM YacTHUIIBI.

CBsI3b Macchl ¢ SHEPTUEH U UMITYJIbCOM PEIISITUBUCTCKOM YacTUIB. DHEPTHsl ITOKOSI.

TexHHUECKHE YCTPOHCTBA U TEXHOJOTHUYECKHE MPOLECCHL: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTEIH
3apsDKEHHBIX YaCTHII.

Y4eHnuecKuil SKCIEPUMEHT, J1a00paTopHble PabOTHI, MPAKTHKYM.

OmnpeneneHne HMIyJIbca W 3HEPrUM PENSTHUBUCTCKUX dYacTHl (1o ¢ororpadusiMm TPEeKoB
3apsDKEHHBIX YaCTHIl B MATHUTHOM II0JIE).

Paszpnen 7. KBantoBas ¢pusuxa.

Tema 1. KopnycKyaapHo-601H08OIL 0yaiu3m.

PaBHOBecHOE TeII0BOE U3IyUYeHHE (M3TyUdeHHE a0COMIOTHO YEPHOTO Tesia). 3aKOH cMelleHus BuHa.
T'unoresa Ilinanka o kBaHTax.

®doToHbI. DHEPrys U UMITYJIbC (OTOHA.

®ortoadpdext. Onbitel A. I'. CroneroBa. 3akonsl (ortoaddekra. YpaBHeHne DUHIITEHHA IS
doroaddexra. «KpacHas rpanuia» Gorodddexra.

JaBnenne cBera (B YaCTHOCTH, JIaBJICHHE CBETa Ha aOCONIOTHO MOTJIOMIAIOIIYI0 M abCOIFOTHO
oTpaxkaronryro moBepxHocts). OmeiTel I1. H. Jlebenena.

BosnnoBble cBoiicTBa yactuil. BosHel ge Bpoitns. lnuHa BosHbl e Bpoiins u pasmepsl odiactu
JIOKAJIM3alMK JABMKYILIEHCs yacTuipl. KoprmycKyaspHO-BOJHOBOHM ayanusM. [Judpakius 3JeKTPOHOB Ha
KpUCTaJUIax.



Crenduka uzmepennii B Mukpomupe. CooTHoleHus Heonpeaenéunocreii [ eiizendepra.

TexHuueckre yCTPOHCTBA W TEXHOJIOTMYECKHE TPOLECCHI: CIEKTPOMETp, (oTodneMeHT,
(oTomaTUNK, TYHHETbHBI MUKPOCKOII, COJTHEYHAs OaTapest, CBETOIMO/.

Hemoncmpayuu.

®oT03¢PeKT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.

HUccnenopanue 3akoHOB BHenTHero (poTtodddekra.

HccnenoBanne 3aBUCUMOCTH COIIPOTUBIIEHUS IOTYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, nPAKMUKyM.

Hccnenosanue goTopesncropa.

Nsmepenne nocrosHHON [Lnanka Ha ocHOBe uccienoBanus Goro3addekra.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA Y€PE3 CBETOANOJ OT HAIPSKEHMUSL.

Tema 2. Qusuka amoma.

OMnBITHI 110 HCCIIEIOBAHUIO CTpOeHUs aroma. [lnanerapuas Mojens atoma Pesepdopna.

[Moctynarer bopa. U3nydenue u mornomieHne (GOTOHOB HPH MEPEXOAE aToMa C OJHOTO YPOBHS
SHEPIMM Ha JPYrOM.

Bungel ciektpoB. CriekTp ypoBHEH sHEpruH aToMa BOJIOPO/a.

CrnoHTaHHOE M BBIHY)KJICHHOE U3TyueHue cBeTa. Jlasep.

TexHrn4yeckre ycTpoicTBa M TEXHOJIOTHUECKHE MPOIECChl: CIIEKTPabHBIA aHaIN3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopna.

Habmroienne nuHeyaThIX CIIEKTPOB.

YeTpoicTBO U AeCTBUE CUETUYMKA HOHU3UPYIOIIMX YaCTHII.

Onpenenenne NIUHBI BOJIHBI JIA3EPHOTO U3ITyYCHMUSL.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomboi, RPAKMUKYM.

Habmronenue muHeiyaToro cexTpa.

HccnenoBanue CieKTpa pa3pexeHHOro arOMapHOro BOAOPOIA U U3MEPEHHE MTOCTOsIHHOM Punbepra.

Tema 3. @uzuxa amomnozo A0pa u 31eMEeHMAPHBIX YACHUY,.

Hyxnonnas mozens siapa ['elizen6epra—lBanenxo. 3apsa sapa. MaccoBoe uucio siapa. M3oromsr.

PagnoaktuBHOCTE. Anbga-pacnaa. OJEKTPOHHBIH M TO3WTPOHHBIM Oera-pacman. [amma-
U3ITyUYCHHE.

3aKOH paJroaKTUBHOIO pacnaaa. PaqnoakTuBHEIE N30TONEI B TpHpoie. CBONCTBA HOHU3UPYIOIIETO
W3TydeHUs. BriusHue pagMoakTHMBHOCTM Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHbI (OH H3IydYeHHs.
Ho3umerpusi.

OHeprust CBA3M HYKJIOHOB B sizipe. Snepubie cuiel. Jledext maccol sapa.

SAnepusie peakuuu. JleneHue u cuHTte3 siaep. SnepHsle peakTopbl. [IpobieMsl ympasisiemMoro
TEPMOSIIEPHOrO CHHTE3a. DKOJOTHYECKHE aCIIEKThI Pa3BUTHSA SAEPHON SHEPTETHKH.

MeTopl perucTpaliy U UcCaeI0BaHuUs 3JIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaIbHbIE B3aUMOJCHCTBUA. bapronbl, Me30HBI U JenToHsel. IIpexncraBieHue o
CrarnapTtHoif Moenu. KBapK-TIFoOHHAS MOJIENh aIpOHOB.

®dusnka 3a penenamu CtangapTHON Momenu. TéMHas MaTepust U TEMHAS DHEPTHSL.

EnnHcTBO pr3Hyeckoit KapTUHBI MUpa.

TexHu4ecKue yCTpOMCTBA U TEXHOJIOIMYECKUE IIPOLECCHI: JO3UMETP, Kamepa BuibcoHa, siaepHbIil
peaKkTop, TEPMOSIIEPHBIN peakTop, aToMHas 00M0a, MAarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomol, nPAKMUKYM.

HccnenoBanue TpekoB YacTHIl (IO TOTOBBIM (GOTOrpadusiM).

HccnenoBanue panoakTUBHOTO JOHA C MCIIONB30BAHUEM JIO3UMETPA.

Nzydenune normomeHus: 6eTa-4acTuI] aTFOMIHHEM.



Pasnesn 8. DieMeHTHI ACTPOHOMHUH M ACTPO(PUIHUKH.

Otanbl pa3BUTHS acTpoHOMuH. [IpuknagHOoe M MHPOBO33pEHYECKOE 3HAUEHHE acCTPOHOMHHU.
[TpuMeHUMOCTD 3aKOHOB (PU3UKHU 7151 OOBSICHEHUS TPUPOABI KOCMHUUECKIX OOBEKTOB.

Metonpl  acTpoHOMHMYECKHMX — HccienoBaHMd. COBpeMEHHbIE  ONTHYECKHE  TEJECKOIIbI,
PaIuoTENIECKOIIb, BHEATMOC(EpHAast ACTPOHOMHUSI.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHE.

ConHeyHas cuctema.

Connue. ConHedHas akTUBHOCTh. McTounuk sHeprun ConHIa v 3BE31.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMma «CeKTpaabHbIN KJIACC — CBETUMOCTBY. 3BE3BI
TJIaBHOM  IOCNIEAOBAaTENIBHOCTH. 3aBUCUMOCTh «Macca — CBETMMOCTB» Uil 3BE3A  TIJIaBHOU
nocnenoBaTenbHOCTH. BHyTpeHHee cTpoenne 3837, CoBpeMeHHBIE NPEACTABICHUS O IPOUCXOKIECHUN U
sposonny CostHIA U 3BE37. DTaIbl AKU3HU 3BE3.

Mneunsiii Ilyte — nHama [amaktuka. [lomoxenue u naBuwxenue Conuua B ['amaktuke. Tumbl
rajakTuk. PagroranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalakTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06ia. Pasoeranue ramaktuk. Teopust Bonbiioro
B3pbIBA. PEIIMKTOBOE H3IIyYeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nadnrwoenus.

HaOmronenust 3BE31HOTO HeOa HEBOOPYKEHHBIM TIJIA30M C HKCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH 7Sl ONpeneNeHUs IOJIOKCHHS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3pe3ausi CeBepHOro MONIyIIapus U IPKHUE 3BE3IbI.

HabGmronenus B Teneckor JIyHbI, m1aHeT, TYMaHHOCTEH ¥ 3BE3THBIX CKOTUICHUH.

Du3nyecKuii IPAKTUKYM.

CriocoObl  m3MepeHust (U3NUECKUX BEJIWYMH C HCIOJIB30BAaHWEM AaHAJIOTOBBIX M LU(PPOBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX NATUYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIC
MOTPEITHOCTH U3MepeHnl Qu3ndecknx BenuanH. OIeHKa TPaHuI] IIOTPEITHOCTEH.

IlpoBeneHre KOCBEHHBIX HM3MEPEHHMH, HCCIIEIOBAaHUN 3aBUCUMOCTEH (U3MYECKHX BEJIHYHH,
NpoBepKa MPEJIOKEHHBIX TIHIoTe3 (BBIOOP M3 pabOT, ONMCAaHHBIX B TEMAaTHYECKUX pasaenax
«YYeHNYEeCKUI SKCIIEPUMEHT, J1a00paTopHbIe pabOThI, HPAKTUKYM)).

Oodo0maroniee MOBTOPEHHE.

O06o0meHne U cucTeMaTH3alusl COAEp)KaHUsl pas3lenoB Kypca «MexaHuka», «MoiekynspHas
¢u3nKa M TepMOAMHAMHKA», «DJeKTpoArHaMuKa», «Komebanusi u BoJHB», «OCHOBBI CHELHMATbHOU
TEOPHH OTHOCUTENBHOCTIY, «KBaHTOBas Pusuka», «DJIIEMEHTHl aCTPOHOMUH U acTPODUIUKI.

Posb pu3ukmM M acTpoHOMHHM B 3KOHOMHYECKOH, TE€XHOJOTHMUYECKOW, COLUAIBHON M 3THYECKOM
cdepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOM HAyYHOH KapTHHE
MHpa, 3HAUYCHUE ONMCATEIbHOM, CUCTEMATU3NUPYIOIIEH, OOBSICHUTEIIEHOW U MPOTHOCTHYECKON (YHKIIUHA
¢bu3nuecKoil TeopuH, poiib HU3NIECKON Teopuu B GOPMUPOBAHHUH MPEICTABICHUN O PrU3NIECKOil KapTHHE
MHpa, MecTO (PHU3MYECKOH KapTHHBI MHpa B OOIIEM PSOY COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE.

Me:knpeaMeTHbIE CBA3HU.

Uzyuenne xypca ¢usuku yrinyonéHHoro ypoBHS B 11 Kiacce ocCyIIecTBIsieTcss ¢ y4ETOM
COACPKATCIBbHBIX MEKIIPEAMETHBIX CBSI3EH C KypCaMu MaTe€MaTuKH, 6I/IO.HOI‘I/H/I, XUMMHU, reorpa(bm/l u
TEXHOJIOI'nHu.

Mesicnpedmemmuple noHAMUA, CEA3AHHBIE C UIYUCHUEM MEMOO06 HAYUHO20 NOZHAHUA: SIBIICHUE,
Hay4yHbId (akT, THUnoTe3a, (QuU3MYeckas BEJIMYMHA, 3aKOH, TEOPHs, HaOJIIOJICHUE, OSKCIICPUMEHT,
MOJIEJIMPOBAaHNE, MOJIETh, NM3MEPEHHUE, TIOTPEIIHOCTH HU3MEPEHU, H3MEpUTENbHbIE TPUOOPHI, U poBas
nmabopaTopusl.

Mamemamuxka: perieHre CUCTEMBI ypaBHeHHI. TpUroHoMeTpudeckue PyHKIMN: CHHYC, KOCUHYC,
TaHT€HC, KOTAaHI'€HC, OCHOBHOC TPUI'OHOMETPUUYCCKOE TOXKIACCTBO. BeKTOpLI N UX TPOCKIMK Ha OCHU



KOOPJMHAT, CJIOKEHHE BEKTOPOB. IIpOM3BOAHBIC OMeMEHTApHBIX (yHKIMHA. [IpusHaku mom00uUs
TPEYrOJLHUKOB, ONIPEICICHUE TUIOIAAN TUNTIOCKUX QUTYp U 00BEMA Tel.

Buonozus: snexrpudeckue SBICHUS B JKUBOW MPHUPOE, KOJMeOATeNbHbIC JBMKCHUS B JKUBOM
MIPUPOJIE, DKOJOTHUECKHE PUCKH MPH MPOU3BOJICTBE DICKTPOIHEPTHH, JIEKTPOMATHUTHOE 3arps3HEHUE
OKpYIKaroIei Cpeibl, YIbTPa3ByKOBast THATHOCTHKA B MEAUIIMHE, ONITHYECKHUE SIBIICHUS B )KHBOI IPUPOJIE.

Xumus: CTpOCHUE aTOMOB M MOJICKYJ, KPUCTAUTHYECKAs CTPYKTypa TBEPIBIX TeNl, MEXaHHU3MBI
00pa3oBaHus KPUCTATHYCCKOMN PEIIETKY, CIIEKTPATbHBIA aHAJIH3.

Teozpagpua: MarHUTHBIC TOMIOCA 3EMITH, 3alCKH MATHUTHBIX PyA, (GOTOCHEMKA 3eMHOMN
MOBEPXHOCTH, ceficmorpad.

Texnonozus: NpuMEHEHHE TTOCTOSHHBIX MAarHUTOB, DJIEKTPOMArHUTOB, 3JEKTPOABUTaTe b SIKOOH,
reHepaTop MePEMEHHOTO TOKa, MHAYKIIMOHHAS TIeUb, TUHUU JJIEKTPOIepeial, dIeKTPOABUIaTENb, paaap,
pamuonpuéMHIK, TEJIeBU30p, aHTeHHa, Teaedor, CBYU-meub, ynbTpa3ByKkoBas AUArHOCTHKA B TEXHHUKE,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CITyTHUKOBbIC MPUEMHHUKH, sepHas
9HEPreTHKA U IKOJTOTHICCKUE ACTICKTHI €€ Pa3BUTHSL.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA3OBAHUA/IMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS YydeOHOro mpeamera «Du3nKa» MOKHBI OTPaKaTh
TOTOBHOCTB M CITIOCOOHOCTH 00yUaroMInXcsl PyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlMH, TO3WUTUBHBIX  BHYTPEHHHUX  YOCKICHHIA,
COOTBETCTBYIOIIMX TPAAULUOHHBIM LEHHOCTAM POCCHUICKOTO O0IIECTBA, paCIIUPEHHE )KU3HEHHOTO OIIBITa
Y OTBITa ACATEIILHOCTH B TIPOLIECCE PeaIM3allil OCHOBHBIX HAPaBJICHUH BOCITUTATENLHON IS TEIHHOCTH,
B TOM YHCJIE B YaCTH:

rPa:kAaHCKOr0 BOCIUTAHUS:
e c(hopMUPOBAHHOCT I'PA’KAAHCKON MO3UINU 00YUArOIIEToCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJICHa POCCUHCKOTO O0IECTBa;
® T[IPUHATHE TPAAULHOHHBIX OOIICYEIOBEYECKUX TI'YyMAaHUCTUYECKUX M JAEMOKPAaTHUECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATENBHOCTh B HMHTEpEcax Tpa)kIaHCKOro oOliecTsa,

y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHOI OpraHu3alyy;

® yMCHHE B3aMMOJICHCTBOBATh C COLMATLHBIMI HHCTUTYTAMHU B COOTBETCTBHH C UX PYHKIUSIMH U

Ha3HaYCHUEM;
® TOTOBHOCTb K TYMaHUTApPHOH U BOJOHTEPCKOM ESTEIBHOCTH.
NAaTPUOTHYECKOTO BOCIIUTAHUS:
e chOpMUPOBAHHOCTH POCCHHACKOMN IPaKIAHCKON UICHTUIHOCTH, TATPUOTHU3MA;
® [IEHHOCTHOE OTHOIICHHE K TOCYIapPCTBEHHBIM CUMBOJIAM, TOCTHIKEHHSM POCCUHCKUX YUEHBIX B
obnactu GU3HMKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:
e chopMupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHS;
e CIOCOOHOCTh OLEHHWBATh CUTYalMI0 W NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHUCIIE B JIETEIBHOCTH YUEHOTO;
®  OCO3HAHME JIMYHOTO BKJIA/A B IOCTPOEHHUE YCTOWYHMBOTO OYAYILIETO.
ICTEeTUYECKOI0 BOCIIUTAHUS:
® OCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOUYAs 3CTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
busnuecKoi HayKe.
TPY/A0BOr0 BOCIIMTAHMA:
® HHTEpeC K pa3Iu4YHbIM cdepaM npodeccHoHaTbHOMN AeATETFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3NKOW W TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oyaymied npodeccuu u
pean30BbIBaTH COOCTBEHHBIC KU3HEHHBIE IIIaHbL;
® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHWI0O M CaMOOOpPa30BaHWIO B 00JacTH (U3UKH Ha
MIPOTS)KEHUN BCEH KU3HU.
IKOJOTMYeCKOr0 BOCTINTAHUSA:
e c(opMUPOBAHHOCTH SKOJOTHMYECKOW KYJIBTYpBl, OCO3HAaHHE TIJI00aJbHOTO  XapakTepa
HKOJIOTHYECKHX MPOo0IieM;
® [JJAaHHPOBAHME W OCYLIECCTBICHHUE JICHCTBUI B OKPYXAIOLIEH cpelle Ha OCHOBE 3HAHUS ILIeJeH
YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA,
®  pacIMpeHHe ONbBITA JIESTSIHLHOCTH SKOJIOTHYECKOW HANPABICHHOCTH Ha OCHOBE WMEHOIIMXCS
3HaHUH 10 U3MKeE.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
e chopMupOBaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
(bu3ngecKoi HayKu;



OCO3HAaHHUC ICHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLECCE U3YUYCHUA (I)I/ISI/IKI/I
OCYLICCTBJIATH MMPOCKTHYIO U UCCIICA0BATCIILCKYIO NCATCIIbHOCTE HHAUBUAYAJIIBHO U B I'PYIIIC.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBePCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble Jornuyeckue AeicTBHUsA:

CaMOCTOSITETIbHO  (POpMYNHMpOBaTh M aKTyaJM3UpOBaTh MpOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEAEATh LETH IEATENBHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSAX;
pa3pabaThiBaTh TUIAH PEmIeHHUs MPOOJIIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX U
HEMaTepHUaIbHbBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATENbHOCTb, OLIEHMBATh COOTBETCTBHE pE3yJIbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEACTBUH AESITEIBHOCTH;

KOODIMHHUPOBAaTh M BBHINOJNHATH paboTy B YCIOBHSIX pPEANbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MEIIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaeanoBaTeabCKHE TEHCTBHA.

BJIAJICTh HAYYHOH TEPMHHOIOTHEH, KITFOUSBBIMH MOHATHIMHU H METOIaMU (PU3HUYECKOM HAYKH;
BJIQJICTh HaBBIKAMU YYCOHO-HCCIICIOBATCILCKOM W TMPOCKTHOM JEATSIILHOCTH B 00JIaCTH
(bU3UKY, CTOCOOHOCTBIO ¥ TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOUCKY METOJIOB PEIICHUS 33124
(U3NYECKOTO COACPIKAHSI, TPUMECHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

BJIAQJICTh BHUJAMU JICATEIBHOCTH IO TOJyUYECHHUIO HOBOTO 3HAHMS, €ro WHTEPIPETAlUH,
MpeoOpa30BaHUI0 U TPUMCHCHHMIO B Pa3IUYHBIX YYEOHBIX CUTYallUsAX, B TOM 4YHCIEC IPH
CO3/aHUHU YYEOHBIX IPOCKTOB B 001aCTH (DU3UKH;

BBISIBIISITh TPUYHHHO-CIICICTBCHHBIC CBSI3U M aKTYAJIM3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y €
pellieHus, HAaXOAUTh apPryMEHTBhI IS JIOKA3aTelbCTBA CBOMUX YTBEPXKICHUMH, 3a]1aBaTh
napaMeTphbl ¥ KPUTEPUU PEIICHUS;

AHATM3UPOBATH MOJYUYCHHBIC B XOJIC PEIICHHS 331241 PE3YJIbTaThl, KPUTUUECKH OLCHUBAThH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh ¥ (HOPMYIMPOBATH COOCTBEHHBIC 3a7]a4ll B 00Pa30BaTEIbHOMN JIEATEIBHOCTH, B TOM
YHCIIE TP U3YUCHUU (HU3HKH;

JlaBaTh OIEHKY HOBBIM CHUTYaI[UsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (DU3HMKE B MPAKTHUECKYIO 00JIACTh KU3HEACATCILHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTeil;

BBIJIBUTATh HOBBIC UJICH, MPEIaraTh OPUTHHAIBHBIC TIOAXO0/IbI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JTOIYCKAIOIIUE aJIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIaJI€Th HABBIKAMH NOJTy4eHHs MHQOpManru GU3NIECKOT0 COEPKaHUs U3 UCTOUHHKOB Pa3HbIX
THIIOB, CAMOCTOSITENBHO OCYILIECTBIATh IOMCK, aHAJIU3, CUCTEMATU3ALNI0 U HMHTEPIPETALHUIO
WHQOPMAITUY PA3TUYHBIX BUAOB 1 (HOPM MPEICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

MCIIOJIB30BaTh CPEACTBA MH()OPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOIMH B pEICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1a4 C COONIOJCHHEM TpeOOBaHMMA
SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, IPAaBOBBIX U 3THUECKUX
HOPM, HOPM HH(OPMAIIMOHHOH Oe30MacHOCTH;



CO3J1aBaTh TEKCTHI (PU3UYECKOTO COJEPKAHUS B PasnuuHbIX GopMaTax ¢ y4€TOM Ha3zHAYCHHS
UHQOpPMAITUM W TIEJIICBOW ayJUTOPUH, BBIOMpAs ONTHUMAJbHYIO (OPMY TPEACTABICHUS H
BH3yaJIN3aIlNH.

KoMMyHuKaTHBHBIE YHHMBepca/lbHble YieOHbIe AeiicTBHA:

OCYIIECTBIATH OOIIEHUE Ha YpOKax (GU3UKH U BO BHEYPOUHOU AEATEILHOCTH;

pacro3HaBaTh NPEeINOChIIKH KOHPINKTHBIX CUTYallui U CMSIT4aTh KOH(QIUKTHI;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BaHUEM S3BIKOBBIX CPEICTB;
[IOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHIUBUIyaIbHOMN pabOTHI;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX ACWUCTBHH C Y4YETOM OOILIMX HHTEPECOB U
BO3MOYXHOCTEH Ka)K10TO WIEHA KOJUIEKTHBA;

IIPUHUMATh LIEJIU COBMECTHOM I€ATENbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH JEHUCTBUS 110
€€ JOCTIKECHHIO: COCTAaBJIATH IUIAH JEWCTBUM, paclHpenciaTb pONM C y4ETOM MHEHUH
YYaCTHUKOB, 00CYKIaTh PE3YJIbTaTbl COBMECTHOM paboThI;

OLICHUBATh KAa4eCTBO CBOErO BKJIAJa M KaXKIOI'0 yJaCTHHKA KOMaHIbl B OOIIMH pe3ybTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IPOEKTHI, OLEHMBATH HICH C MO3WIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh NMO3UTUBHOE CTPATETHUYECKOE IOBEJICHUE B PA3JIMUHBIX CUTyaLUAX, IPOSBISAThH
TBOPYECTBO M BOOOpa)KeHHUE, ObITh HHULUATHBHBIM.

PerynsiTuBHbIe YHHBepcabHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

CaMOCTOSITETIbHO OCYHIICCTBIISITh MO3HABATENFHYIO JEATENBHOCTh B OOJACTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABIISITh IUJIAH PEHICHUS PACUETHBIX W KA4YEeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUSI TIPAKTHYECKOH pPabOTBl ¢ Y4YETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYXHOCTEN U NIPEANIOYTCHU;

JIaBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacimupsTh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUH;

JleJlaTh OCO3HAHHBIN BEIOOp, apryMEHTHPOBATh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHWBATh IPUOOPETEHHBII OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHHUIO M TIPOSIBICHUIO SPYAULINU B 00NMacTu (PU3MKH, TTOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTHBHI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH ITO3HABATEJILHOW PEeQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU U
MBICTTUTENILHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;

WCTIONIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYaIliH, BRIOOPA BEPHOTO PEIICHHS;

YMETbH OLIECHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIECHHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHAJIU3€E PE3YyJIbTAaTOB JIESITENbHOCTH;
MPUHUMATH ceOsl, MTOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;

MIPUHAMAaTh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTAaTOB JEATENbHOCTH;
MPHU3HABATh CBOE MPaBO U MPABO JIPYTHX HA OIIUOKH.

B mpouecce noctwkeHHUs! JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI MPOTrPaMMBbl MO (U3UKE A YPOBHS
cpeaHero odmiero oOpa3oBaHus y OOyYaroIIMXCs COBEPIICHCTBYETCS 3MOLMOHANBHBIA HMHTEIUICKT,
npeanoaralomi copMUpOBaHHOCTE:

CaMOCO3HaHHs1, BKIJIIOYAIOLIICTO CIIOCOOHOCTh, IOHMMATh CBOE OMOIOUOHAJIBHOC COCTOSHHUC,
BUACTL HAIIPABJICHUA Pa3BUTUS COOCTBEHHOM SMOIIMOHAJIEHOH C(bepm, OBITh YBCPCHHBIM B 0666;



caMOpEryJIMPOBaHus, BKIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAILHBIM U3MEHCHHSIM U IIPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K JJOCTHIKCHUIO IISITU U YCIIEXY, ONTHMHU3M,
WHHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh, UCXOJIS U3 CBOMX BO3MOKHOCTEIH;

SMIIATHH, BKIIOYAIOMICH CIHOCOOHOCTh IOHUMATh SMOIMOHAIBLHOE COCTOSHHE JPYTHX,
YYUTBIBATH €T0 NIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBUIO U COTICPEIKUBAHUIO;
COIMANTLHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATHL OTHOIICHHS C JPYyTUMH
JIIOJIbMH, 3a00TUTKCS, MPOSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTEHIL.

INPEAMETHBIE PE3VIJIbTATHI

K xonmy obyuenus B 10 Knacce npenMeTHbIe pe3yIbTaThl HA YIITyOJEHHOM yPOBHE TOJDKHBI OTPAKaTh
c(hopMHUPOBAHHOCTH y 00YUJAIONITUXCS YMEHUH:

MMOHUMATh POJIb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTMUECKOM, 3KOJIOTHUECKOM, COI[MAIbHOM U
ITHYECKOH cdepax AesTeTbHOCTH YeJIOBEKa, POiib M MECTO (PU3MKH B COBPEMEHHOW HAy4YHOM
KapTHHE MHpa, 3HA4YCHUE ONKCATeNbHOH, CHUCTeMaTH3UpYIoUleld, OOBSICHUTEIBHON H
MPOTHOCTHYECKONW (YHKIMH (U3NYECKOW TEOPHUH — MEXaHUKH, MOJEKYISpHOW (pu3uku u
TEPMOJIMHAMUKH, POJIb (HPU3UUECKOH Teopruu B (POPMHUPOBAHUM MPEACTABICHUI O (HU3NUIECKOI
KapTUHE MUPA;

pasnyaTh YCJIOBHS NPUMEHHUMOCTH MoJeNed (U3MYeCKUX TeJl W IPOLECCOB (SBICHUN):
WHeplHMaibHas cHcTeMa oOTcuéra, aOCONIOTHO TBEPAOE TeENo, MaTepHalbHas TOYKa,
PaBHOYCKOpEHHOE JIBW)KEHHE, cBOOOMHOE TaaeHue, aOCodOTHO yhpyras nedopmanus,
abCONIIOTHO YIpyroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJACIH Ta3a, YKHIKOCTH H
TBEPAOTO (KPUCTAIIMUECKOTO) Tela, WACaNbHBIA ra3, TOYEUHBIM 3aps], OJHOPOAHOE
JNEKTPUYECKOE T0JIE;

pasnyath YCJIOBHs (IpaHMIBI, 00JACTH) NMPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHUMATh
BceoOmuii xapakrep QpyHIaMEeHTALHBIX 3aKOHOB M OTPaHMYEHHOCTH WUCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBSCHATH MEXAaHMYECKHE IPOLECCHl M SIBICHMS, HCIOJIB3Ys OCHOBHBIC
MOJIOKEHUS! M 3aKOHbI MEXaHHKH (OTHOCHTEIBHOCTH MEXAHWYECKOrO IBIKEHHMS, (POpMyIibl
KMHEMAaTUKH PaBHOYCKOPEHHOTO IBIDKEHMA, NpeoOpasoBaHusi [amumest Ui CKOpPOCTH H
nepeMeleHns, 3aKkoHbpl Hpl0TOHA, MPUHIUII OTHOCHTENBHOCTH ['amuies, 3aKOH BCEMHUPHOTO
TATOTEHUS], 3aKOHBI COXPAaHEHHS MMIIYJIbCA U MEXaHWYECKOH 3HEPrHHM, CBSI3b PaOOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOH JHEpPruu, YCJIOBUS pPaBHOBECUS TBEPHOrO Teja), MPHU 3TOM
UCIIOJIB30BaTh MaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTb YCIOBHS NPHUMEHHUMOCTH
¢u3nuecKuX 3aKOHOB: NpeoOpa3oBaHMi ['anmies, BTOpPOro M TpeTbero 3akoHoB HproToHa,
3aKOHOB COXPaHEHUS UMITYJIbCa M MEXaHHMUYECKON SHEPIHH, 3aKOHA BCEMUPHOTO TATOTCHHS;
AHAJTM3UPOBATH U OOBSICHATH TETJIOBBIE MPOLIECCHI U SIBIICHHSL, UCIIOIb3YS! OCHOBHBIE ITOJIOKEHUS
MKT u 3ak0HBI MOJIEKYJISIPHOH (DM3MKK M TEPMOIMHAMUKH (CBSI3b JaBJICHHUS HJICabHOTO Tra3a
CO CpelHEel KMHETMYECKOW SHEepruei TEemoBOro JBIKEHHUS M KOHLEHTpalMed ero MOJEKYl,
CBSI3b TEMIIEPATyphI BELIECTBA CO CPEeIHEH KMHETHUECKON YHEPTUEH TEIUIOBOIO JBMKEHHS €TO
YacTull, CBsI3b AABJICHUS WAEAJIBHOIO ra3a ¢ KOHIEHTpAlHeld MOJIEKYJ U €ro TeMIlepaTypoil,
ypaBHeHue MenpeneeBa—Knanelipona, mepBblii 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHHS
SHEPTMU B TEIUIOBBIX IIpOLEeccax), NP 3TOM HCIOJIB30BaTh MAaTEMaTHUYECKOE BbIpaKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBHsI IPUMEHUMOCTH ypaBHeHH MeHaeneesa—KuaneiipoHa;
aHAITM3UPOBATh U OOBACHATH JJIEKTPUUYECKHE SIBJICHUS, MCIONb3ys OCHOBHBIE ITTOJIOKEHHS U
3aKOHBl 3JEKTPOAMHAMHMKH (3aKOH COXpPaHEHHsl SJIEKTPHYECKOro 3apsijaa, 3akoH KyioHa,
NOTEHIHAIBHOCTD AEKTPOCTATHYECKOTO OIS, TPUHLMII CYTIEPIIO3ULINH SJIEKTPUUECKUX MOJIEH,



MIPU 3TOM YyKa3biBas YCJIOBUSA NMPUMEHUMOCTH 3akoHa KyloHa, a Takke MPaKTHUECKH BaKHBIC
COOTHONICHUS: 3aKOHBI OMa ISl y4acTKa LEeNH U JIsl 3aMKHYTOU 3JIEKTPUYECKOU LIeTH, 3aKOH
Ixoyns—Jlenna, npaswia Kupxroda, 3axonsr Dapajes 171 3JICKTPOIN3a);

OTIMCHIBATh (PM3MUYECKHUE MTPOIECCH U SBJICHUS, UCIIONIB3YS BETUYHUHBL: TIEPEMEIIeHNE, CKOPOCTb,
YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CUJbl, JABJICHHUE, NOTCHLUHUAIbHAS
SHEPrHsl, KHHETHYECKas SHEPTHs, MEXaHUIeCKast JHePTHs, paboTa CHITbI, IIECHTPOCTPEMHUTEITEHOE
YCKOPEHHE, CHJIa TSKECTH, CUJla YIPYTOCTH, CUIIA TPEHUS, MOLTHOCTb, SHEPIHsI B3aUMOACHCTBUS
Tena ¢ 3eMi€ii BOM3H e€ MOBEPXHOCTH, SHEPTHS YIPYToH AeopMauy Ipy>KAHBL, KOJITIECTBO
TEIUIOTHI, a0CONIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJWHAMEKE, BHYTPEHHSS SHEPTHUS
WEaTbHOT0 OJHOATOMHOTO Ta3a, paboTa uIeaIbHOTO ra3a, OTHOCHTEIbHAS BIaKHOCTH BO3/yXa,
KIIJI waeanpHOro TEMJIOBOIO  JBUrarelis; dJEKTPUUECKOE TMoJie, HampsKEHHOCTD
ANEKTPUYECKOr0 MOJIS, HANPSHKEHHOCTh MOJS TOYEYHOTO 3apslia WM 3apsDKEHHOTO Iapa B
BaKyyMe€ U B JUAJICKTPUKE, MOTCHIMAN AJIEKTPOCTATHUECKOr0 IMOJIsI, PA3HOCTh MOTEHIINAIOB,
3JIEKTPOJBIKYINASI CHJIa, CHJIa TOKA, HAMPSDKEHHUE, MOIIHOCTh TOKA, 3JIEKTpUUecKash EMKOCTh
IJIOCKOTO KOHAEHCATOpa, COMMPOTUBIICHUE YYACTKa LIETIU C TTOCIEAOBATEIbHBIM U MapalICIbHBIM
COCIMHEHHUEM PE3UCTOPOB, YHEPTHUS AIEKTPHUECKOTO MOJII KOHIEHCATOPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHHWS (HU3WYECKUX SIBICHWN: MEXaHWYECKOE MIBIDKEHUE,
TEIUIOBOE JIBIDKEHHE YAaCTHI[ BEIIEeCTBA, TEINIOBOE pPAaBHOBECHE, OPOYHOBCKOE [BHKCHHE,
muddy3us, WCIapeHre, KUINeHWEe W KOHJIEHCANWs, IUIABJICHHE W KPHUCTaLTH3aIlus,
HaIpaBJICHHOCTh TEIUIONEPEAAUN, SJIEKTPU3ALMS TeJ, SKBUIOTCHLHAIBHOCTh MOBEPXHOCTH
3apsSKEHHOTO IPOBOIHUKA;

MPOBOJIUTh HUCCJICJIOBAHUE 3aBUCUMOCTH OJHOM (PHU3MYECKON BEIMYMHBI OT JPYrod C
WCTIONb30BaHUEM MPSIMBIX U3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJTYYCHHON 3aBUCHMOCTH (DM3MUYECKHMX BEIHYUH B BUIE T'pauKOB C y4ETOM
a0COFOTHBIX MOTPENTHOCTEN H3MEPEHHH, JeNIaTh BBIBOJKI 110 Pe3yIIbTaTaM HCCIIEIOBAHHS,
IMPOBOJAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, IIPU 3TOM BI)I6I/IpaTI) ONTUMAaIbHBIN
METOJl U3MEPEHHs, OICHWBATh aOCONIOTHBIE W OTHOCHTEIBHBIE IOTPEIIHOCTH MPSIMBIX H
KOCBEHHBIX U3MEPEHHUI;

ITPOBOJUTL OIIBITBI 110 IIPOBEPKE Hpe):[JIO)KeHHOP'I TUIIOTE3bI: IIJIAHUPOBATH OJKCIICPUMCHT,
COGHpaTB OKCIICPUMECHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH ITOJYYCHHBIC PE3YJILTATEI U J1€JIaTh
BbIBOJ O CTAaTyCC HpeI[HO)KeHHOﬁ THUITIOTE3HI,

coOJIFOIaTh TpaBmiIa 6E€30MACHOTO TPY/la MPHU MMPOBESHUH UCCIE0BaHNN B paMKaxX y4eOHOTO
JKCIICPUMEHTa, MPAKTHKyMa M Y4YeOHO-HUCCIICIOBATEIbCKOW U IMPOEKTHOM JEATEIBHOCTH C
HCITOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JaO0OPaTOPHOTO 000Dy IOBaHNUS;

pemats pacu€THBIE 33aJa4d C SIBHO 33JIaHHOW W HESBHO 3aJlaHHOW (PH3MUYECKOi MOJENblo: Ha
OCHOBaHWHM aHalIHW3a YyCIoBHS OOOCHOBHIBATh BHIOOp (U3WYECKOW MOJENH, OTBEYaroIIei
TpeOOBaHUAM 3a7add, NPUMEHSATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH H IIOCTYJIAThI
(U3MYECKUX TEOPHH TPH WCIONH30BAHUM MATEeMAaTHYECKHMX METOJOB peIIeHUs 3ajad,
MPOBOJUTh PACUETHl HA OCHOBAHUM HMMEIOLIUXCS JaHHBIX, AHAJIU3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATH METObI PEIIECHUS C YUYETOM MOJTYUYEHHBIX PE3YJILTATOB;

peliaTh Ka4eCTBEHHBIC 3aJaud, TPeOYIole MPUMEHEHUsT 3HAaHUH U3 Pa3HBIX pa3/ielioB Kypca
(GU3MKH, a TaKKe WHTErPAIliy 3HAHUN U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKIIA:
BBICTPAUBaTh JIOTHYECKYID LEMOYKY pPaCCyKIEHUH C ONOpO Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHHUS,

HCIIOJIB30BaTh TCOPCTUYCCKUC 3HAHUA I OOBSICHEHHST OCHOBHBIX TIPUHIIUIIOB pa6OTI)I
WU3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOIIECCOB OKPYIKAOIIETO MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;
aHAIM3UPOBATh W OIEHUBATH IOCIEACTBUS OBITOBOH M TPOU3BOJCTBEHHOW AESITEIHLHOCTH
YeJIOBEKa, CBA3aHHON ¢ (PM3UUYESCKUMHU IIPOLIECCAMH, C MTO3UIMI KOJIOrHUECKOM 0€3011acHOCTH,



MIPEJICTABJIICHUH O pallMOHAIBHOM IMPHPOJIONOIB30BAHNH, a TAKXKE Pa3yMHOM HCIOJb30BaHUH
JIOCTHKCHHUI HAYKH U TEXHOJIOTUH JUTSl TABHEHTIIETO Pa3BUTHS YSIIOBEYESCKOTO OOIIECTRA;
MPUMEHATh Pa3IMIHBIE CIOCOOBI PaboOTH ¢ WHopManueld (U3NIESCKOTO COICpIKaHHS C
UCIIOJIb30BaHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJIb30BaTh
COBpEeMEHHbIE MH()OPMAIIMOHHBIC TEXHOJOTHUU JUIS TOWCKA, MepepabOTKh U MPEIbsIBICHHS
yueOHOW W Hay4YHO-TIONMYJIAPHOH WHGOpPMANUU, CTPYKTYPUPOBAHUS W HWHTEPIPETAIUN
WHQOPMAITUY, TOJNYyYCHHOW W3 pAa3NNYHBIX HCTOYHHKOB, KPUTUYECCKHA aHAIIU3UPOBAThH
MOJy4YaeMyl0 HHGOPMAIMI0 W OLEHHBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIUXCS
3HAHWI, TaK ¥ HA OCHOBE aHaJIK3a UCTOYHHKA HH(DOpMAIINH;

MPOSIBIATh OPTaHU3AIMOHHBIC U TMO3HABATEIBHBIC YMEHHUS CAMOCTOSTEIBHOTO MPHOOPETCHHS
HOBBIX 3HAHUH B ITPOIIECCE BBITIONHEHMS MTPOCKTHBIX W y4eOHO-HCCIIeI0BATENLCKUX padoT;
paboTarh B TpyNIe C WCIOJHCHHEM Pa3IUYHBIX COIMAJBHBIX POJICH, IUIAHUPOBATh PabOTy
TPYIIIBI, PallMOHANBHO PACIPEACIATh JEATSIIEHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJIcKBAaTHO
OIICHMBATH BKJIAJI KAXKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE paCCMAaTPUBAECMON TIPOOIIEMBI;
MPOSIBIIATH, MOTHBAIUIO K Oyaymied mpo)eCCHOHATIBHOW NESITEIBHOCTH 10 CIEUATBLHOCTSIM
(hU3UKO-TEXHUUECKOTO MpOoduIIs.

K xoHny obyuenus B 11 knacce npenMeTHbIe pe3ybTaThl HA YIITyOJIEHHOM YPOBHE JOJKHBI OTPaXaTh

c(OpMHUPOBAHHOCTH y 00YYAIOIIUXCS] YMEHUH:

MMOHUMATh POJb (U3UKH B DKOHOMHYECKOH, TEXHOJOTHYECKOH, COLMAIBHON M ITHYECKOU
cepax esTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PH3HMKH B COBPEMEHHOM HayYHOH KapTHHE MHPa,
pOJIb  ACTPOHOMHMM B TIPAKTUYECKOW JESTEIbHOCTH 4YelloBeKa M JallbHEHIIeM Hay4dHO-
TEXHUYECKOM pa3BUTHH, 3HAUCHHE OMHCATEIBHOM, CHCTEeMaTH3UPYIOUIel, 0ObICHUTEIbHON 1
MPOTHOCTHYECKON (QPYHKIUN (DU3MUECKON TEOPUU — JIEKTPOAMHAMUKH, CICIUATLHON TEOPUU
OTHOCUTENFHOCTH, KBAaHTOBOH (H3HMKH, pOJb (QHU3MYECKOH TeopruH B (OPMHPOBAHHH
NpeACTaBICHUH 0 (PU3NIECKOM KapTHHE MUPa, MeCTO (PU3MYECKON KapTUHBI MUpa B O0IIEM PSITy
COBpPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHHUH 0 IPUPOJIE;

pasnyaTh YCJIOBHsS TNPHUMEHHMMOCTH MOJeNed (U3MYeCKUX TeJll W INPOLECCOB (SBICHUN):
OJTHOPOZHOE 3JIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE MOJsl, TapMOHHMYECKHE KoJjeOaHus,
MaTeMaTUYeCKUil MasATHUK, HACAIbHBIN TPYKUHHBIA MAasSTHUK, TapMOHHUYECKHE BOJIHBI,
UjcalbHBIA KOJIeOATeNbHBI KOHTYP, TOHKas JIMH3a, MOJCJEH aToMa, aTOMHOIO sjpa |
KBAHTOBOM MOJICIIH CBETA;

pasinyath yCJIOBHS (TpaHuIBbl, 00JacTH) NMPUMEHUMOCTH (PU3UUECKHX 3aKOHOB, ITOHUMATh
BceoOmuMil XxapakTep QpyHIaMEHTaJIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh UCIIOJIB30BAHUS YaCTHBIX
3aKOHOB;

aHAIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOLIECCH U SIBICHUS, UCIIONIb3Yys] OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKU M CIIELHAJIbHOM TEOPHH OTHOCUTEIBHOCTH (3aKOH
COXPAaHEHUs MEKTPUUECKOro 3apsaaa, cuina Ammepa, cuna JIopeHna, 3aK0H 2JIEKTPOMAarHUTHOM
MHAYKLOWY, npaBwio Jlenna, cBssp OC caMOMHAYKIMHU B 2JIEMEHTE DIIEKTPUYECKOMN LIEMH CO
CKOPOCTBIO M3MEHEHHS CHJIBI TOKa, IOCTYJIAThl CHEIUAIBHOW TEOPUM OTHOCHUTEIBHOCTH
OlHIITEHA);

aHAIM3UPOBATh M OOBSACHATH KBAaHTOBBIE MPOIECCHI W SIBICHHSA, HCIIOJIB3YS TOJOKEHHS
KBaHTOBOW Qu3MKH (ypaBHeHHe DHHIITENHHA s hoTodddeKTa, MepBhlil ¥ BTOPOH MOCTYIATHI
Bbopa, mpuHIMI CcoOTHOIIEHHUS HeonpeAaeaéHHOCTel ['ei3enOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOIO0 M MAaccoBOTO YMCEN W 3HEPTUU B SNEPHBIX pEaKLUsAX, 3aKOH PAaJUOAKTHBHOIO
pacniazna);

ONMHCHIBaTh (U3NYECKHE TIPOIECCHl W SIBJICHMS, HWCIIONb3YyS BEIHUYHMHBI: HaNpsHKEHHOCTD
3JIEKTPUYECKOr0 II0JIA, MOTEHUUANT AJIEKTPOCTATUYECKOrO II0JIA, Pa3HOCTh IOTEHLMAJOB,
JIEKTPOABIKYIAS CHJIA, WHAYKIHMS MarHUTHOTO TIOJsI, MarHWTHBIM IOTOK, cuia Awmrepa,
WHAYKTUBHOCTb, OJJIEKTPOABIDKYIIAs CHJIa CAMOWHIYKIMH, OJHEPTHS MAarHUTHOTO TIOJA



MIPOBOJIHUKA C TOKOM, PEIISITUBUCTCKUN UMITYJIbC, TIOJIHAS SHEPTHUS, SJHEPTHUS ITOKOSI CBOOOTHOM
YACTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3aps[l SApa, SHEPTUS CBI3U S/Ipa;
OOBSACHATH OCOOCHHOCTH TPOTEKaHWs (DM3MUECKUX SBICHUN: SJIEKTPOMATHUTHAS WHIYKITHS,
CaMOWHIYKIHA, pe30HAHC, MHTephEPEHITNs BOIH, AU(paKIs, TUCIIEPCHs, IOIHOE BHyTPEHHEE
oTpaxkeHue, porornnekTpuueckuii 3PhekT (hoTodrdhdexT), anpba- u OeTa-pacmaas saep, raMma-
W3Iy4YeHne saep, GU3nIecKre MPUHIUIIBI CIEKTPAIHFHOTO aHalln3a U paOoTHI J1a3epa;
OTIPECIATh HAPABICHUE WHAYKIIMA MAarHUTHOTO TIOJIS IIPOBOJHUKA C TOKOM, CHJIBI AMITepa
cunbl JIopeHia;

CTPOUTH H300pakeHNe, CO3aBaeMoe TNIOCKUM 3€pKajioM, TOHKOH JTMH30M, U pacCUMTHIBATH €T0
XapaKTePUCTHKH;

MIPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHE TIOHSATHS, TEOPUU W 3aKOHBI JIJISl aHAIIA3a U
00BbsicHeHHS (U3MUECKUX IPOLECCOB, MPOUCXOMAMIMX B 3BE3aX, B 3BE3MHBIX CHCTEMax, B
MEXTaJlaKTHYECKOH cpefie; NBIKEeHU HeOSCHBIX TeJl, SBOIONNH 3BE3 U Beenennoii;
MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTEH (DM3MUECKUX BEIHMYHH C HCIIOIB30BAHUEM IPSMBIX
W3MEPEeHH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YNBTATHI IOITYICHHON
3aBUCHMOCTH (PH3UYECKHUX BEIMYHMH B BUJE IPaQHUKOB ¢ yUIETOM aOCONIOTHBIX MOTPEITHOCTEH
W3MEPEHHIA, IeTIaTh BEIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHNUS;

IMPOBOJUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYMH, IIPHU 3TOM BI)I6I/IpaTI) ONTUMAaILHBIN
METOJl U3MEPEHHs, OLCHWBATh aOCONIOTHBIE W OTHOCHTEIHHBIE IOTPEIIHOCTH MPSIMBIX H
KOCBEHHBIX U3MEPEHHUIA;

IMIPOBOJUTL OIIBITBI II0 IIPOBEPKE HPGHHO)KGHHOﬁ THNOTC3bI: IIJIAHUPOBATH SKCIICPHUMCHT,
coOMpaTh HKCIIEPUMEHTATFHYIO YCTAHOBKY, aHAJTM3UPOBAThH MOJTYUCHHBIE PE3YIIbTaThI U JIeTaTh
BBIBOJT O CTaTyCe MPETIOKEHHON TUITOTE3HI;

OIMUCBIBATL MCTOJbI MMOJYUCHHA HAYUYHBIX aCTPOHOMUYCCKUX 3HaHI/II‘/'I;

coOJFOIaTh TpaBmiIa OE30MaCHOTO TPYyAa MPHU MPOBEISHUH UCCIECIOBAaHNN B paMKaX y4eOHOTO
9KCHEPUMEHTa, TPaKTHKyMa M y4eOHO-MCCIEeNOBATENLCKOW M TMPOEKTHOW IEATEIBHOCTH C
WCIIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOUCTB U 1ab0paTOpHOTO 000PYAOBAHHUS;

pemaTts pacu€THBIE 33Ja4d C SIBHO 33/IaHHOW W HESIBHO 33/IaHHOW (PM3UYECKOH MOJIENbIO: Ha
OCHOBaHWM aHallM3a YCJIOBUS BHIOWpaTh (U3NYECKHE MOENH, OTBEYAroIIne TPeOOBaHHSIM
3a/1a4u, MPUMEHSTH OPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATHI (PHU3NIECKUX TEOPHIA TPU
WCTIOJIb30BaHUH MAaTEMATHIECKUX METOOB PEIISHHs 33]1a4, IPOBOIUThH PACUETHI HA OCHOBAaHUH
UMEIOIINXCS JIaHHBIX, aHAIM3UPOBATh PE3yNbTaThl U KOPPEKTHPOBATH METOJBI PEICHUS C
Y4ETOM IOITy4YE€HHBIX PE3YIIbTATOB;

pemarb KauecTBEHHBIE 3a7a4yl, TPeOyIolue NMPUMEHEeHNsI 3HAaHUH U3 Pa3HBIX pa3JlieNioB Kypca
¢u3MKH, a TaKKe WHTErpaIliy 3HAHUH U3 JIPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTpaMBaTh JIOTUYECKYIO LEMOYKY PpACCYXKACHHH C OIOpOA Ha HW3YYEeHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3NIECKHE SIBICHIIS,

HCIIOJIB30BaTh TCEOPCTUUCCKUC 3HAHUA I O6T)$ICH€HI/I$I OCHOBHBIX TIPHWHIIUIIOB pa6OTBI
WU3MEPUTEIHHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX ITPOIIECCOB;
NPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCHHUCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;
aHAIM3UPOBATh U OIEHUBATH IOCIEACTBUS OBITOBOH M TPOU3BOJCTBEHHOW JIEATEIHLHOCTH
YeJIOBEKa, CBA3aHHON ¢ (PU3NUYESCKUMHU IIPOLIECCAMH, C MTO3UIMI KOJIOrHUECKON 0€3011acHOCTH,
Hpe)ICTaBHeHI/Iﬁ O pavOHaJIbHOM IIPUPOAOIIOJIB30BAHNH, a TAaKXKE Pa3yMHOM HCIIOJIB30BaHUN
JMIOCTYKCHUH HAYKW W TEXHOJIOTHH IS JATBHEHUINEro Pa3BUTHS YEIIOBEUECKOT0 00IIeCTBa;
NPUMEHATh pasjIndHble crnocoObl paboTbl ¢ uHpOpManuen (U3NYECKOTOo COACpKaHHA C
WCIIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHUH, MPH 3TOM HCIOJIb30BaTh
COBpEeMEHHbIE WH(OPMAIIOHHBIE TEXHOJOTHUU IS TIOHUCKA, MEepepaboTKH M TMPEAbBICHUS
y4eOHOM W HAYYHO-TIONMYJSIPHOH WHQOpPMAIMK, CTPYKTYPHPOBAHHUSA W WHTEPIPETAllUU



uHPOpMAIUK, TIONYYCHHOH W3 Pa3IMYHBIX HWCTOYHHKOB, KPUTHYECKH aHAIH3HPOBATH
MOJTy4aeMyl0 WH(OPMAIMI0O ¥ OILCHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMCHOIIUXCS
3HAHWM, TaK U HA OCHOBE aHAJIM3a UCTOYHUKA MH(POPMAIIHY;

MPOSIBIISATH OPTaHU3AIMOHHBIC M ITO3HABATEIBHBIE YMECHHUSI CAMOCTOSTEILHOTO MPUOOPETEHHUS
HOBBIX 3HAHUH B MPOIIECCE BBITIOHEHUS MTPOCKTHBIX H YUeOHO-HCCIIeI0BATENLCKUX padoT;
paboTarh B TpyNIe C WUCIOJHCHHEM Pa3IUYHBIX COIMAJBLHBIX POJICH, IUIAHUPOBATh PabOTy
TPYIIIBI, PAIlHOHATBHO paclpeelsaTh AeITEIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJIcKBATHO
OIICHUBATH BKJIA]] KQKJOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOMN MPOOIIEMBI;
MPOSBIATh MOTHUBAIMIO K Oyaymiedl MpoecCHOHANBLHOM JEATEIIEHOCTU MO CIEIUATBHOCTIM
(hPM3UKO-TEXHUIECKOTO TIPOQHIIS.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudposbie)
Kontposabnbie | IIpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTteibHbIE
padoTbI padoTsI
pecypchl

Paznen 1. HAYUHBIW METO/I IIO3HAHMSI IIPUPO/IbI

bubmuoreka LIOK

11 H i
AYHHBII METOAL HOSHATHA HPUPOJBL 6 https://m.edsoo.ru/f16b68d7

HUroro mo paznemy 6

Pa3znen 2. MEXAHUKA

21 Kunemaruxa 10 1 Ir?tytlsgll:iaii(.)rﬁ/mbGSd?

22 Jlnmavmxa 10 Etptlgimzasi(.)rﬁ/flﬁbesd7

23 Crama mépaora tera 5 1 Hipsm 050066647

2.4 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1 Eggﬁﬁiﬁiﬁﬁmebesm
Wroro no pazneny 35

Paspen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJIUHAMHUKA

3.1 OcHo oJie OKHHETHUYECKOH TEO 15 1 bubmmorexa [IOK
. HOBBI M KYJIIIPHOKHHCTHUUYCCKOU T 15041
JICKYIAp p https://m.edsoo.ru/f16b68d7
bubmuoreka LIOK
3.2 T .T 20 1
CPMOIHAMMUKA. L CIIOBBIC MATIHHAT https://m.edsoo.ru/f16b68d7
33 ArperatHbie cOCTOSHUS BemecTBa. Pa3oBbie 14 1 bubnuoreka IIOK
' EPEXOIbI https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Hroro mo paznemy 49
Paznen 4. 9JJIEKTPOANHAMUKA
bubmuoreka LIOK
4.1 DAEKTpHICCKOE N07e 24 https://m.edsoo.ru/f16b68d7
4.2 TTocTOSIHHBIN DIEKTPUYECKHUI TOK 24 bubmorexa HOK
' octo SCKTPHACCRAITO https://m.eds00.ru/f16b68d7
bubnunoreka LIOK
4.3 TOKH B pasTHIHBIX CPEAax 6 https://m.edsoo.ru/f16b68d7
HUroro mo paznemy 54
Paznen 5. DUBUUYECKUN IPAKTUKYM
. Bu6nmoreka [JOK
51 PHzHICCKH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pasneny 16
bubmuoreka LIOK
P 1
C3CPBHOC BpeMit 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHBIE
HaumeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (1up )
MPOrpaMMsl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
Pazngen 1. JIEKTPOJUHAMUKA
Bu6nnoreka [JOK
11 M 14
ATHITHO® HOTE https://m.eds00.ru/39859f1
bubaunoreka LIOK
1.2 1 1
UICKTPOMATHHTHAS HHAYKIHS 3 https://m.eds00.ru/39859f1
Hroro mo paznemy 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmmoreka LIOK
21 M 0 10
CXATITICCIE KOTEDaHIA https://m.edso00.ru/39859ef1
bubmuoreka LIOK
2.2 1
DNEeKTPOMAarHUTHEIE KOJICOaHUs 5 https://m.eds00.ru/39859%f1
53 MexaHu4ecKue U 3JIeKTPOMarHuTHbIE 10 1 bubnuorexa LIOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuoreka LIOK
24 25 1
Onrriica https://m.edso0.ru/39859ef1
Wroro no pazneny 60

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcHoBrl CTO

Hroro no pazgeny

5

Bu6nuoreka [JOK
https://m.edso00.ru/39859ef1

Pazgen 4. KBAHTOBAS ®U3UKA
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bubmunoreka LIOK

41 Koprtycky 1pHo-BOHOBOH Ayamisu 15 https://m.eds00.ru/39859f1
bubmuoreka LIOK
4.2 )
s aroMa > https://m.eds00.ru/39859f1
43 ®dusnuKa aTOMHOTO SIpa U DIIEMEHTAPHBIX 5 bubmmoreka [JOK
' YACTHIL https://m.edso0.ru/39859ef1
Hroro mo pasneny 25

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

bubnuoreka LIOK
1 12
5 DJeMEHTHI aCTPOHOMHH U acTPO(YUNKU https://m.eds00.ru/39859€f1
Hroro mo paznemy 12
Pa3nen 6. ®USMUYECKUI MIPAKTUKYM
bubmuoreka LIOK
6.1 o i 16 16
MSHHCCII TIpaiTiyM https://m.edso0.ru/39859f1
HUroro mo paznemy 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucremaruzanuys 1 00001IEHNE
HPEAMETHOIO COAECPAKAHUS U OIbITA Bubmuorexa [JOK
7.1 N 15
NesITeNbHOCTH, PUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
n3yueHnu Kypca ¢pusuku 10 — 11 ximaccos
Hroro mo paznmeny 15
p BHOE BheMS 10 bubmuoreka LIOK
C3CPBHOE BpE https://m.eds00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
N Koau4yecTBo yacos Jara DyeKTpOoHHBbIe HUPPOBBIE
, Tema ypoka KouTpoabnbie  IlpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3yueHus
padoThI padoThI pecypcbl
®usuka — GpyHIaMEeHTaIbHAs HayKa O bubmmorexa [IOK

1 1
PUPOIE https://m.edsoo.ru/1beef346

5 Hayusnslif MeTON MO3HAHUS U METOABI 1 bubmmorexa [IOK
UccIe0BaHus (PU3NUCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
OKCIepUMEeHT U TeopHus B Ipoliecce

3 no3na§m npnponbl.p Ha6m(i[el;ne u 1 bubamorera LIOK

https://m.eds00.ru/34c49931
SKCIIEPUMEHT B (hr3HKe

4 CrniocoObl n3MepeHns GU3NUECKUX BEIINUNH 1 bubamorexa LIOK

https://m.edsoo.ru/ca2def03

5 AOCOJIOTHASI U OTHOCHTEJIbHAS MTOTPEITHOCTH 1 Bubnunoreka [IOK
M3MEpEeHUH QU3MUECKUX BETHUMH https://m.edsoo.ru/7f18fda3
Mopenupoanue B pusuke. Poib u Mecto

6 ¢u3uku B GopMUPOBaHUU COBPEMEHHOM 1 Bubmoreka [JOK
HAYYHOUN KapTHHBI MUPA, B MPAKTHYECKOH https://m.edsoo.ru/eabbdedl
IeSATebHOCTH JII0IeH
Mexanunueckoe 1BmkeHne. Cucrema oTcyera.

7 OTHOCHUTETEHOCTh MEXaHHIECKOTO 1 Bbubnuoreka [IOK
newkenus. [lpsmas u oOpaTHas 3a1auu https://m.edsoo.ru/e9a52f02
MEXaHUKU
Pannyc-BexTop MatepuanbHONW TOUKH, €TO

8 MPOEKIMHU Ha OCU KoopauHaT. Tpaekropus. 1 Bubmoreka [JOK
[Mepememenne. CkopocTs. X npoeknuu Ha https://m.edsoo.ru/30a108a5
OCH KOOPJIMHAT
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PaBHOMepHOG HpﬂMOJ’IHHeﬁHOG JBHXXCHHUC.

9 I'padmyeckoe onrcanne paBHOMEPHOTO Bubmiorexa LIOK
P g P P https://m.eds00.ru/89ba7190
MIPSIMOJIMHEWHOTO TBUKECHHS
10 CrokeHHe IMepeMEIIeHI U CKOPOCTEH. bubmmoreka [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
H .M
11 cxopocms Yexopesme. Mpmiomeiiioe | buGmiorexa LIOK
pOCTb. P P https://m.edso0o.ru/a99549a7
IBUKEHHE C TIOCTOSHHBIM YCKOPEHHEM
I'padmaeckoe onrcanue MPSIMOIMHEWHHOTO bubmmorexa [IOK
12
JIBHKCHUSI C TIOCTOSTHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
CBoOonHOE MafieHre. Y CKOpeHne
CBOOOIHOrO MaJIcHUS. 3aBUCUMOCTh Bu6nmoreka IJOK
13
KOOD/IMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso00.ru/f738109c
BpPEMEHU U UX Tpadukn
JBkeHue Tema, OPOIIEHHOTO MMO/T YIIIOM K Bubmuorexa [JOK
14
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuponuneitHoe neuxxeHue. JBrkeHue mno
15 OKPY>KHOCTH. YTJIOBas U JIMHEWHAS] CKOPOCTb. Bubnunoreka [IOK
IMepron u yacToTa. L{eHTpOCTpeMHUTEIBHOE U https://m.edsoo.ru/33196fbe
MIOJTHOE YCKOPEHHE
16 KonTponbHas padora o teme "Knnemaruka" Bubmorexa LIOK
P p https://m.edso00.ru/1242f32e
IIepBblif 3akoH HeroToHA. HEepLinanbHble
17 cucteMsbl otcuéra. [IpuHiun Bu6nmoreka IJOK
oTHocHuTeIbHOCTH [ anurest. https://m.edsoo.ru/5a9e4a64
HennepuuanbsHble CUCTEMBI OTCUETA
18 Cuna. PaBHOACHCTBYIOMAS criia. Bropoit bubnuoreka [IOK
3akoH HeroTtoHna. Macca https://m.edso0.ru/141d3837
19 Bsaumogpeiictsue Ten. Tpetnii 3akoH Bubmuorexa LHOK

HrioTona

https://m.edsoo.ru/57dba505
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ITpunnun cynepnosunuu cun. Pemenune

bubmuoreka LIOK

20 3a]a4 Ha IpUMEHEHHE 3aKOHOB HbioToHA https://m.edsoo.ru/bdf997fb
3aK0H BCEMUPHOTO TSATOTCHUSI.
21 SKBHBaﬂeHTIfOCTL TPaBUTAIIIOHHON U Brbmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChI
29 Cuna TsHKECTH U YCKOPEHUE CBOOOTHOTO bubnunoreka [JOK
najeHus https://m.eds00.ru/22757f26
BIDKEHHE HEOECHBIX TE U UX
23 SCKyCCTBeHHBIX cryTHUKOB. [lepBas bubamorexa LIOK
https://m.edsoo.ru/11abfa0a
KOCMHU4YecKast CKopocTb. 3akoHbl Kemepa
bubmuoreka IIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cds4
Cuna tpenwus. [Ipupona v BUIBI CHIT TPEHUS. bubmmorexa [IOK
25 JIBrKeHHE B KHUIKOCTH H Ta3e ¢ y4ETOM https://m.edsoo.ru/1fa86499
CHJIBI COTIPOTUBIICHHS CPE/IbI https://m.edso00.ru/2cb29676
26 Hasnenue. ['mapoctaTudeckoe JaBicHUE. Bubnunoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AbcomoTHO TBepoe Teio. [loctynarensHoe Bubmorexa LIOK
27 bubmuoreka IIOK
Y BpalaTelbHOE JBMKEHNE TBEPOTO Tela https://m.edsoo.ru/2b95d57e
28 MOMEHT CHIIbI OTHOCUTENIBHO OCH BpaICHMUSI. Bu6nuoreka IJOK
ITneyo cunbl https://m.edso0.ru/653d3459
CrnoxeHue Chil, TPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y ciaoBus Bbubnuroreka [IOK
29
paBHOBECHS TBEPIIOTO Tena. Busl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
30 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/dclcaacO
31 KontponbsHas pabora o teme "J{[nHaMuka. Bubnunoreka [IOK

Cratuka TBepaoro tena'

https://m.edsoo.ru/9f5a574c
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I/IMHYJ'H)C MaTCpHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpUaIbHbIX TOYCK. ]_[eHTp MacC CUCTCMBI

bubmuoreka LIOK

32
MaTepHaIbHBIX ToUeK. Teopema 0 IBIKECHUN https://m.edsoo.ru/4bb8294b
LIEHTPa Macc
" .
35 Sacon coxparcrst mmymca, Peacrnprioe BuGmorexa LIOK
P YIbe. https://m.eds00.ru/13f0a221
JBUKCHUE
M 5| .
o | b e
TABJICHU XPaHCHHUHU MOMCHT:
pea P https://m.edso0.ru/d6532eh9
I/IMHYJ'IBC& B I_IeHTpaJ'ILHLIX T10JIIX
35 PellIere 3ana Bu6nmoreka IJOK
INCHAU q
8 https://m.edsoo.ru/f7706d63
Pa6
II M HHUH. na IT TABJICHHU
pemelt p pes https://m.edso00.ru/913974c7
pa60TI>I CHUJIBI. MOH_IHOCTL CHIJIBI
K . T 0
37 :IH:TZI‘I@CKI?H BGHGPF;SL . ve;)p:Ma (o] BI/I 6J'II/IOTCKa ]_[ OK
N3MCHCHUU KHMHCTHUY U DHCPI'Un
. p https://m.edsoo.ru/9a5e2e74
MaTepI/IaJ'IBHOI/I TOYKHU
I1 .
I i
H pri. p https://m.edsoo.ru/554bafcc
KOCMHUYECCKas CKOpOCTI)
Tpetbsa kocMudeckas ckopocTb. CBs3b
5
30| vaworcnmen examriccKof sneprn BuGnorera LIOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TCIJI. 3aKOH COXpaHeHI/ISI
MeX&HI/I‘IeCKOﬁ BHCPFI/II/I
” zngyr:e I/L Iggnpwne CTOJ‘IKHe(;BeHI/;}i. Bubmorexa L[OK
BHCHH HVYJIJIIN IJIA U, JIbHOMN
p pPHY s A https://m.edsoo.ru/f30f43b6
KUOAKOCTHU
41 Kontponbnas padota no Teme "3akoHBI Bubmuorexa LOK

COXpaHEHHUS B MEXaHHUKE"

https://m.edsoo.ru/474e7c4a
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Pa3BuTHne npeacrapieHnii 0 mpupoae

bu6nmoreka IJOK

42 ternoThl. OcHOBHBIC MToJ0keHUsT MKT.
;H q);ymg;p(;y}lOzcsoeomfnm]me https://m.edsoo.ru/b0a4445f
13| e Xepuerep s mmmonchorn biGaotexa LIOK
ACTHI BOMECTBA https://m.edsoo.ru/c44d02e2
1| Kommcoma sosorss Hovmomm. borexa LOK
Aporazpo https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. TerioBoe paBHoBecue. Lllkana Bubmuoreka [JOK
Henbcus https://m.edso0.ru/0070d493
46 Pemenue 3amau bubmiorexa LIOK
https://m.edso0o.ru/1531aba5
47 WneanpHslii ras. ['a30BbIe 3aKOHBI bubmorexa HOK
https://m.edsoo.ru/1deb2367
48 Ypasuenne Menpaeneepa-Knarmetipona. Bubnunoreka [IOK
Pemenue 3agau https://m.edso0.ru/8d12c¢328
bubmoreka IIOK
49 AOGcostoTHas Temrieparypa. 3akoH JlaibToHa https://m.e ds;lo.ru 114602d1f
50 H3omporeccsl B HieanbHOM rase ¢ Bubmuorexa [JOK
IMOCTOSIHHBIM KOJIMYECTBOM BEILECTBA https://m.edso0.ru/68878d51
51 I'paduueckoe npencraBaeHne H30MPOLECCOB: Bubmuorexa LIOK
M30TepMa, H30X0pa, n300apa https://m.eds00.ru/1344327b
52 OcHoBHoe ypaBHeHuEe MKT ﬁig;j;?;iii?ﬁlw 094721
53 Pemenue 3amau bubmmorexa [IOK
https://m.edso0.ru/10265a05
54 CBsA3b A0COMOTHON TeMIIepaTypsl https://m.edsoo.ru/c38af875

TepMOI[HHaMPI‘-IeCKOfI CHCTEMBI CO cpez[Heﬁ
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KUHETHYCCKOM 3HepI‘I/ICI71 MOCTYIATCJIbHOT'O
TCIIOBOI'O JBMKCHUS €€ qacTuI

55 O0001IIeHUE U CUCTEMATHU3aIUs 3HAHUI 110 bubnuoreka [IOK
teme "OcuoBbl MKT" https://m.edsoo.ru/09d12fd8

56 KontponbsHas padora o Teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoauHaMudeckasi cuctema. 3aaHue
BHEIIHUX ycaoBuil ajst T/l cucteMsl.

57 Brenrame v BHyTpeHHHE TTapaMETPHI. bubmmorexa [IOK
[MTapametpsl T/l cuCTEMBI Kak CpeHUE https://m.edsoo.ru/5f8d38a3
3HAUYCHUS BEIMYMH, OMMHCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauayio TepMOAMHAMUKHY.

58 CZMonpomBoanaﬂppenﬂaxcaum TO bubmiorexa LIOK

https://m.edso00.ru/8ec512f0
CUCTEMBEI K TETIJIOBOMY PABHOBECHIO

59 Mopenb naeanbHOro ra3a B TEPMOJUHAMUKE. Bu6nuoreka IJOK
VY cmoBust IPUMEHUMOCTH STON MOJIENH https://m.edso0.ru/29355001

60 Ypasuenne MenpeneeBa-Kiamnetipona u Bubnunoreka [IOK
BBIP@XKEHUE JIJIsl BHYTPCHHEH SHEPTUU https://m.edso0.ru/bal1178d0
Bripaxkenue st BHyTpEHHEH SHEPTUI

61 OJTHOATOMHOTI'O HJI€aJILHOTI'O rasa. Bu6nuoreka IJOK
KBasucrarnyeckue v HECTATUYECKHE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIHHAMHMKE.

62 quncneHI;Ie pap60TH o rpiimiy mporecca bubamorexca LIOK

https://m.eds00.ru/741d5738
Ha pV-anarpamme
Tenmonepenaya kak criocod U3MEHESHHS
63 BHyTpeHIE)eI‘? srepruu T/l cucremsl Oe3 bubmorexa LIOK
https://m.eds00.ru/3d734561
COBepIIICHHS PabOThI
bubmuoreka IIOK
64 KouBekius, TeIonpoBOgHOCTh, U3Ty4eHHUES

https://m.edsoo.ru/157b54cd
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KomnuectBo TermnoThl. TemmoéMKocTh Teaa.
Yneanaﬂ " MOJIsIpHas TCINIOEMKOCTH

bubmuoreka LIOK

65 BEIlleCTBa. Y IeIbHAs TEIUIOTa CTOPaHUs https://m.edso0.ru/7ba67355
TOIUIMBA
66 Pacuér xonuuecTsa TEIIOTHI U Bubnmuorexa LIOK
TEIuTonepeIaue https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 agmadataoM nporiecce. [lepBrIit bubmmoreka [JOK
3aKOH TEPMOJMHAMUKU https://m.edso0.ru/d8098824
KonmvecTBO TEMmI0Th B paboTa Kak MephI
68 W3MEHEHUs! BHYTPEHHEH I;HCpFI/II/I T ’ bubamoreta LIOK
https://m.edsoo.ru/b047alcd
CHCTEMBI
BTtopoii 3aKk0H TepMOAMHAMUKHY 11t
69 paB}I:OBCCHI)IX u HpepasHOBeCHBIXHHpOIIeCCOB. bubamorexa LIOK
https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh MPUPOIHBIX MPOLIECCOB
20 [IpuHIUTIBL TEHCTBUS TETJIOBBIX MAIIIHH. bubmuoreka IIOK
KIII https://m.edso0.ru/2e945513
bubmoreka IJOK
71 Maxkcumanbroe 3HaueHue KI1JI. Huxn Kapao https://m.edsoo.ru/fe3857h9
72 Pemenue 3amay bubmorexa HOK
https://m.edsoo.ru/b3efal8b
JKOJIOTUYECKUE ACTICKThI UCTIOIb30BaAHHUS
73 TEIIOBBIX ABHUTAaTenel. TemioBoe bubmmorexa [IOK
= https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAOIIEH CpeIbl
74 Pemenue 3amau brbmmorera LIOK
https://m.edso0.ru/c8c70432
75 O000111eH1E U CUCTEMATU3AlMs 3HAHUN 110 Bu6nmoreka IJOK
teme "Tepmonunamuka. TerioBbie MaIHHbL" https://m.edso00.ru/28d62b3f
76 KonTponbHas pabora mo teme Bubmoreka [JOK

"TepmonuHamuka. TerToBsIe MaITUHBL"

https://m.edsoo.ru/1b6e26¢c5



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5

[TapooOpa3oBaHue 1 KOHACHCAIHS.

7 Hcnapenue u kunenue. Y ielbHas TEIIoTa bubmorexa IOK
https://m.edso00.ru/6f8e6777
mapooOpa3oBaHus
Hacrrmennsle 1 HeHACHITICHHBIC TTAPHI.
KadecTBeHHast 3aBUCHMOCTD IUIOTHOCTH H
aBIICHUS HACKHIIIICHHOTO Iapa OT
78 "IrLeMnepaTypm ;I( HGSaBI/ICI/Il\p/IOCTI: OT 00BEMa bubmiorexa LIOK
’ https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMITEpPaTyphl KUTICHHS OT JABIICHUS B
KUIKOCTH
79 Brnaxxnocth Bo3ayxa. AGcomoTHas U Bubmmorexa [JOK
OTHOCHUTEIbHAS BIaYKHOCTD https://m.edsoo.ru/30ebbb79
80 Pemenue 3amau bubmiorexa LIOK
https://m.edso00.ru/18e95ff3
Trépmoe Temo. Kpucraminueckue u
81 aMOI[))E)HBIe Tena.iﬂmmponm CBOIICTB bubmiorexa LIOK
https://m.edso00.ru/20a88a03
KpHUCTAIUIOB
82 [InaBneHue u kpuctamuu3anus. Y geabHas Bu6nuoreka IJOK
TerioTa masnenus. Cyomumarius https://m.edsoo.ru/6ee91e9f
eopmaruu TBEpAOrO Tena. PacTskeHne u
83 fL)Kg)TIfe. CH;LBI/Ir. l\fl)(l)[;[ynb IOwnra. [Ipenen Bubmorexa LIOK
? https://m.edsoo.ru/dalaab10
yIpyrux aedopmarimii
TerioBoe paciupeHue >KHIKOCTCH 1
84 TBEPIBIX TI;I. AH]I“)apMOHI/ISi[/I TEIJIOBBIX bubmorera LIOK
. https://m.edsoo.ru/7babedf2
KOJIeOaHHUI YacTHIl BEIIECTBA
85 [IpeobpazoBanue sHEPrUM B (ha30BBIX Bubmoreka [JOK
repexoJiax https://m.edso0.ru/97a0672f
86 VYpaBHeHHE TEIUIOBOTrO OanaHca bubamorewa LIOK
https://m.edsoo.ru/ab1521fb
87 Pemenne 3anau brbmmorexa [TOK

https://m.edsoo.ru/8ab7f40d
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HOBCpXHOCTHOC HaTsHKCHUC. KaHI/IJ'IJ'IﬂpHI:IC
SIBJICHUS. I[aBJ'ICHI/Ie Iona HCKpHBHeHHOﬁ

bubmuoreka LIOK

88 MOBEPXHOCTHIO XKUAKOCTH. DopmyIia https://m.edsoo.ru/b42f1f97
Jlannaca
O6001Ienne u cucTeMaTU3alys 3HaHUH 110

89 TeME 'I'IJIereraTHHe COCTOHHE;I BEIIIECTBA. bubmiorexa IOK

https://m.eds00.ru/0b52575¢c
®da3oBbIe nepexonl"

90 KonTponbHas pabora o Teme "ArperaTHbie bubmmorexa [IOK
cocTosiaus BerecTBa. Pa3oBbie epexoanr” https://m.edsoo.ru/7dc2a739
OnexTpu3zanys Tel U e€ MpOsBICHMUSL.

01 OnexTpuyeckuii 3apsn. [IBa Buna bubmmorexa [IOK
SIIEKTPUYECKUX 3apsioB. [IpOBOAHUKHY, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKH M TTOTYTIPOBOAHUKH

92 DneMeHTapHBIN ANEKTPUUSCKUMA 3apsl. 3aKOH bubnuoreka [IOK
COXPaHEHHUS HIEKTPUUECKOTO 3apsiza https://m.edsoo.ru/f49afd24

93 B3aumopeiictBue 3apsaoB. ToueuHbie Bu6nuoreka IJOK
sapsiel. 3akon Kymona https://m.eds00.ru/445b7746

bubmuoreka LIOK

94 Pemrenne 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
OnexTtpuyeckoe none. Ero nelicteue Ha Bbubnuorexa LIOK

95
DIIEKTPUYECKHE 3aPSIBI https://m.edsoo.ru/05c6bfal
Hanpsox€HHOCTD 31EKTPUYECKOrO MOS.

96 [IpoOuerii 3apsan. JInHuM HAIPSHKEHHOCTH Bubmuorexa LIOK
SIIEKTPHYECKOTO 1ToJ1st. OHOPOIHOE https://m.edso0.ru/3dac6957
AIIEKTPUIECKOE TTOJIe

97 IToTeH1ManbHOCTB 3IEKTPOCTATUIECKOTO Bubmoreka [JOK
moJist. Pa3HOCTh OTEHITUATIOB U HATIPSKEHHUE https://m.edso0.ru/80021447
[NoTteHnmanbpHas SHEPrUs 3apsa B BuGmiorexa LIOK

98 3JIEKTPOCTAaTHUECKOM rosie. [ToTeHiuan

QJICKTPOCTATUYCCKOTI'O IMOJIA

https://m.edsoo.ru/af5fa389
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CBs3b HaHpH)KéHHOCTI/I oJId U pa3HOCTU

99 MOTEHIIUAJIOB JIJIS JIEKTPOCTATUISCKOTO Bubmiorexa LIOK
https://m.edso0.ru/df7a6838
I10JIS
100 [IpuHIHATT CYTIEPIIO3UITNHN STEKTPHIECKUX bubmmoreka [JOK
nosei https://m.edsoo.ru/Ocfe4a6e
bubmuoreka LIOK
101 Pemenme a7 https://m.eds00.ru/5a582263
102 [Tome Toueunoro 3apsina. [lone paBHOMEpHO bubmmorexa [IOK
3apsHKEHHO# cepbl https://m.edso0.ru/b297b5c3
IToste paBHOMEPHO 3apsKEHHOI'O 110 00BEM
103 mapa.pHone pallZHOMeIP;HO 3apsHKCHHOM ’ Bubmiorexa LIOK
. https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM TIOCKOCTH
104 [IpoBOAHUKH B ANEKTPOCTATHYECKOM IIOJIE. bubmmorexa [IOK
VYcmoBre paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
105 JIMDIIEKTPUKY U OJIYNIPOBOIHUKH B Bubmorexa [JOK
3IIEKTPOCTATHYECKOM TIOJIE https://m.edso0.ru/060ebab5
Konnencarop. DneKTpoéMKOCTh
106 KOH;eHcaTOII))a. BHeKTppoéMKOCTL IJIOCKOTO bubamorexa LIOK
https://m.eds00.ru/845b4f73
KOHJICHCATOpa
107 [NapannensHOE COeTMHEHNE KOHIEHCATOPOB bubmorexa HOK
https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COSAUHEHNE bubmmoreka IIOK
KOH/ICHCATOPOB https://m.edso00.ru/1€992920
109 OHeprus 3apsHKEHHOr0 KOHAEHcaTopa bubamorexa LIOK
https://m.edsoo.ru/73a34f18
bubmunoreka IIOK
110 Pemenne 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JBrxeHue 3apsKeHHOM YacTUIIbI B bubmuoreka IIOK

OOHOPOOHOM DJICKTPUYCCKOM I10JIE

https://m.edsoo.ru/8341d6ac
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112

Pemenue 3agau

113 O00011IeHUE U CUCTEMAaTU3aIUs 3HAHUI 110 bubnunoreka [JOK
Teme "DiekTpuueckoe mosne" https://m.eds00.ru/5752603f
Kontponbnas pabota o Teme Bubnmuorexa LIOK
114
"DneKTprUecKoe moie" https://m.edsoo.ru/cefe90e9
Cuna toxka. [TocTosHHBIN TOK. Y CITOBHS
115 CYILIECTBOBaHUS MTOCTOSIHHOTO bubamorewa LIOK
https://m.eds00.ru/233311b5
ANEKTPUIECKOTO TOKA
Bu6nuoreka IJOK
116 Ucrounnku Toka. Hanpspxkenue u 31C https://m.edso0.ru/0839a115
117 3axon OMa s y9acTKa [emnH. bubmmorexa [IOK
DIEeKTPUUECKOE COMPOTHBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIPOTHBIICHUS OAHOPOIHOTO
118 MIPOBO/IHUKA OT erFZ) JUTAHBI 1 nni[)mfmf bubmmorexa HOK
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CCUCHHUS
119 VY ienbHOe CONMPOTUBJIEHUE BEILIECTBA. Bubnunoreka [IOK
Pemenue 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, apaiebHOE, bubmuoreka IIOK
CMEIIIaHHOE COCTUHEHHE TIPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX Bbubnuorexa LIOK
nieneit. [pasmna Kupxroga https://m.edso0.ru/1794cf37
122 Pemenue 3amau bubmmorexa [IOK
https://m.eds00.ru/3881b469
123 Pa6ota anexrpudeckoro Toka. 3akon J[xoyns Bubmoreka [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
124 Pemenue 3amau bubmorexa LIOK
https://m.eds00.ru/6761bf0f
125 MomHoCTh IeKTpUUecKoro Toka. Temtosas Bubmoreka [JOK

MOIIIHOCTB, BbIACIACMAA Ha PE3UCTOPC

https://m.edso0.ru/99750a6f
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bubmuoreka LIOK

126 Pemene sazas https://m.edsoo.ru/eb72fc24
197 3J1C u BHyTpeHHEE COIPOTUBRIICHUE bubnuoreka [IOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa a5 TOTHOH (3aMKHYTOM) bubmmoreka [JOK
ANEKTPUICCKON TCTTH https://m.edsoo.ru/221f40fb
bubnuoreka [IOK
129 Pemere sagas https://m.edsc])_]é).ru/3580b679
130 MOIIHOCTh UCTOYHUKA TOKA bubmiorexa LIOK
https://m.edsoo.ru/a0ae51d8
Bu6nmoreka IJOK
131 Koporkoe satikaiie https://m.eds00.ru/546f5632
132 Konpgencarop B meny moCTOSTHHOTO TOKa bubmiorexa LIOK
https://m.edso00.ru/35368f3e
133 Pemrenue 3amau bubmorexa LIOK
https://m.edso00.ru/4410cef0
134 Perrenue 3agaud mo reme "IlocTOSIHHBII Bu6nuoreka IJOK
JIIEKTPUIECKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amad mo teme "IlocTosSHHBIN bubmuoreka LIOK
AIIEKTPHUYECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amad o teme "IlocTosSHHBIN bubmmoreka IIOK
DIIEKTPUIECKHIT TOK" https://m.edsoo.ru/eb5d4687
137 000011IeHHe U CUCTEMATU3AIIUS 3HAHUI 110 Bbubnuroreka [IOK
Teme "TIOCTOSIHHBIN AJIeKTPHYSCKUil TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbras pabora o teme "llocTostHHBIIHN Bubmoreka [JOK
ANEKTPUIECKHI TOK" https://m.edso0.ru/1885ddf1
JIEKTPUIECKas IPOBOIUMOCTD Pa3IUIHBIX
139 ze;e?;s. ;ieKTpE;)e:IfHﬁ '(I?C():K BpMZTaJUIaX. brbmmorera LIOK

CBepXImpoBOIUMOCTh

https://m.edsoo.ru/da794295
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OnekTpuyecKuil TOK B pacTBOpax u

140 pacriuiaBax 3JIeKTpoJuToB. 3akoHbl Dapaaes bubmorexa IOK
https://m.edso00.ru/4b423491
IUIS BIIEKTPOIIN3a
. bu6nmoreka IJOK
141 OnexkTpuyeckuil TOK B razax. [Imasma https://m.eds00.ru/92d92f76
142 OnexTpuyeckuil TOK B Bakyyme. BakyymHble Bubnmuorexa LJOK
pUOOPEI https://m.edso0.ru/2E+160
143 DNEeKTPUIECKUH TOK B TOTYNPOBOIHUKAX bubmiorexa LIOK
https://m.edsoo.ru/ab61c660
Bu6nmoreka IJOK
144 Tonynporozitiortie npiGopet https://m.eds00.ru/83622200
Du3HYECKHN PAKTUKYM II0 TEME
"M3mepeHue CUiTbl TOKA U HAIIPSDKCHUS B
LIENU MIOCTOSHHOTO TOKA P MTOMOIIU
145 AHAJIOTOBBIX U IH(PPOBBIX H3MEPHUTEIBHBIX Bubmuorexa [JOK
npudopoB" wim "3HaKOMCTBO ¢ (POBOI https://m.edso00.ru/5643ea56
naboparopueii o ¢puzuke. [Tpumepsr
n3MepeHust YU3NIEeCKUX BEIUIMH NPU
TIOMOIIIA KOMITBIOTEPHBIX JTATYHKOB"
®uznueckuil mpakTUKyM 1o teme "N3yuenue
146 HepaBHOMepHorr)o I[BI/I)ieHI/IH C LIETIBIO . bubamorewa LIOK
. " https://m.eds00.ru/f6292f5f
OIpEAETIEHNs] MTHOBEHHOW CKOPOCTH
du3nvecKkuil MPakTUKYM IO TEME
"N3mepenne yCKOpeHHs Ipu
MPSIMOJIMHEWNHOM PaBHOYCKOPEHHOM Bubmuorexa LIOK
147 .
JIBIKEHUY 110 HAKJIOHHOM IUIOCKOCTH" WiIn https://m.edso0.ru/6960b6ef
"UccnenoBanme 3aBUCUMOCTH ITyTH OT
BpPEMEHH IIPH PABHOYCKOPEHHOM JABHKEHHUN"
148 ®u3nvecKkuil MPakTUKYM IO TEME Bubmuorexa LOK

"M3mepeHne yCKopeHus: CBOOOTHOTO

https://m.edsoo.ru/d1ea2402
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nagenus" win "M3ydenue qBUKEHUS Tena,
OpOLICHHOTO TOPU30HTAIBHO"

149

dusnueckuil MpakTUKyM 1o Teme "M3yuenue
JBIKEHUS TeNa 10 OKPYKHOCTH C
MIOCTOSIHHOM O MOJYJIIO CKOPOCTBIO" WK
"HccnenoBadue 3aBUCUMOCTH TIEPHOIa
oOpaleHus] KOHHYECKOTO MasiTHAKA OT €T0
napameTpos"”

bubmuoreka LIOK
https://m.edsoo.ru/bcf53514

150

151

152

Du3HYECKUN PAKTUKYM I10 TEME
"N3mepenne paBHOACHCTBYIOIIEH CUJIBI IPU
JBIDKEHUH OpYCKa 10 HAaKJIOHHOM
mwockoctu" wiu "IIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHHU JBMKEHUS OpycKa
10 HaKJIOHHOH MJIOCKOCTH Ha 3aJJaHHOE
pacCTOsTHUE OT €ro Macchl"

®u3nYeCKUil MPAKTUKYM [0 TEME
"HccnenoBanue 3aBUCUMOCTH CUJI
YIPYrocTH, BOSHUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pasle, oT ux aehopmanun”
nin "M3yueHne IBUKEHNUS CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes
nérkuii 010K"

du3nveckuil MPakTUKYM IO TEME
"Uzmepenne koddduipienTa TpeHus 1o
BEJIMYMHE YIJIOBOTO KO3 duimenrta
3apucumoctr FTp(N)" mim "MccnenoBanue
JBIDKEHHS OpycKa 10 HAKJIOHHOW IJIOCKOCTH
C epeMeHHbIM Ko duimentom Tperus”
v "M3yueHune ABMKCHUS TPpy3a Ha BAITY C
TpeHueM"

Bu6nuoreka IJOK
https://m.edsoo.ru/0b34db84

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

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

153

®u3nvecKkuil MPakTUKYM IO TEME
"HccnenoBadue yCIOBUA paBHOBECHS

bubmuoreka IIOK
https://m.edsoo.ru/4a04f4f7
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154

TBEPJOTO TeJa, UMEIOLIETO OCh BpaleHus"
nin "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" win "M3ydenne
YCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO
TJIOTIAEH OTIOPHI"

@u3HYECKU MPAKTUKYM I10 TEME
"U3mepeHne nMIysbca Tea Mo TOpPMO3HOMY
mytd" unu "M3MepeHne Cuitbl TATH, CKOPOCTH
MOJIEJIN 3JIEKTPOMOOHIISI K MOLTHOCTU CHJIBI
Taru" unn "CpaBHEHNE U3MEHEHUS UMITYJIbca
TeJla C UMIYJIbCOM CHJIBI" WU
"UccnenoBanue cOXpaHEHUs UMITYJIbCA [IPU
ynpyrom B3aumozeiicteun" uin "M3mepenue
KMHETHYECKOH SHEPIUHU Teja 0 TOPMO3HOMY
myTH"

bubmuoreka LIOK
https://m.edsoo.ru/856fb28e

155

156

157

duzuveckuii MpakTUKyM 1o Teme "M3yuenue
U30TEPMUYECKOT0 IIpolecca (PEKOMEHJOBAHO
WCToNIb30BaHue upoBoi madoparopun)"
iy "M3yueHue n30X0pHOTo mporecca’ win
"U3y4enne nzobapHOTO IIporiecca’ uitu
"[IpoBepka ypaBHEHHS COCTOSIHUS"

DU3HYECKHN PAKTUKYM I10 TEME
"U3mepenne yaenpHON TemI0EMKOCTH" MIIH
"HccnenoBanne nporiecca OCTIBaHUS
BemtecTBa" uin "MccnenoBanue axnabaTHOTO
npouecca" win "M3ydeHne B3auMOCBS3U
SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJCHCTBUA U TEMIIEPATypPbl KUTICHUS
JKUaKocteit"”

dusnveckuil MpakTUKyM 1o Teme "H3yuenue

3aKOHOMEPHOCTEH MCIIapeHus KUAKOCTCH"
niu "M3Mepenne yaensHOM TEMIOTH

bubmoreka IJOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka LIOK
https://m.edsoo.ru/2f2faab1

bubmuoreka IIOK
https://m.edsoo.ru/6bla23b5
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158

159

160

161

I1aByeHus npaa" win "M3ydenue cBoicTs
HaCBILEHHBIX MapoB" unu "M3mepenue
a0COJIOTHOI BIa)KHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B ioMelieHuun'". smMepenue
K03 puIMeHTa MOBEPXHOCTHOTO HATSKCHUS

@u3HYECKU MPAKTUKYM I10 TEME
"HabnroneHue npesparieHus SHEprun
3apsKEHHOT0 KOHZIEHCATopa B SHEPIUI0
u3nydeHus ceeroguonaa” win "MU3ydenue
MIPOTEKaHUs TOKA B LEMH, CoJIeprKalien
KoHJeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHITHANIOB (HANPSHKEHUS ) TIPH
[OCJIEI0BAaTEIbHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

Ou3nYeCKUl MPAKTUKYM [0 TEME
"UccnenoBadue CMEMIAHHOTO COSTUHEHUS
pesuctopos" win "U3MmepeHne yaensHOTo
COTIPOTHBJICHHS MTPOBOJIHUKOB" HUITH
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaTPsDKEHUS IS JTaMIIbl HaKkaiBaHus"

®u3nYeCKUil MPAKTUKYM [0 TEME
"Habmronenue amekTponm3a uiu
"N3mepenue 3apsaa OTHOBAIEHTHOTO HOHA"
nnu "Hccienosanne 3aBHCUMOCTH
COTIPOTHBJICHHS TEPMOPE3NCTOPA OT
TeMneparypsl" win "CHITHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH AnoAa"
PesepBHbiii ypok. O000IICHNE U
CUCTEeMAaTH3aIlus 3HAHUH 110 TeMe
"KunemaTuka"

bubmuoreka LIOK
https://m.edsoo.ru/ec424377

bubmuoreka LIOK
https://m.edso0.ru/2b179d98

bubmuoreka LIOK
https://m.edsoo.ru/64b6e901

bubmmoreka IIOK
https://m.edsoo.ru/ed017d93
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PesepBHblii ypok. O000IICHNE U

162 cHUCTeMaTH3aIlus 3HaHUH 10 TeMe 1 bubmorexa HOK
, o https://m.eds00.ru/3149956b
' [lnHAMUKA
163 lgliz:z[?:i:p;z ‘322?1351? E:)H/;Z;Ie "CraTHka 1 bubmorexa HOK
H,, https://m.edsoo.ru/0f9752ac
TBEPAOro Teja
P i . 06006
164 cZZiIe)ffs;?azpzz 3Ha1;)mi;l E:)H/;Zl:e "3aKOHBI 1 bubmorexa LIOK
" " https://m.edsoo.ru/6c0df9cc
COXpaHCHHA B MEXAaHUKEC
165 SEZ?QZI:;ZZP ;;( '325}(1)1(;1? :IEP;ZBI; "OCHOBBI 1 bubmorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETUYECKON TCOPHUHU
- PesepBHbIii ypoK. 0606111eHHe u . Bu6morexa LIOK
SHCTeMaTmaHm SHAHMH 0 TeMe " https://m.edsoo.ru/Obcc77cl
TepmoauHamuka. TenaoBbie MAITHHEI
Pezepsuslii ypok. O0o0mmeHne u
167 CHUCTEMaTHU3aIlUs 3HAaHUM 0 TEME 1 bubmuoreka IIOK
"ArperaTHble COCTOsSIHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/59ca5c91
nepexo/isr"
HUCTEMATU WS 3HAHUU 110 TEM
" B " https://m.edsoo.ru/f2381c0c
OnexTpuyecKkoe nosue
169 | cnmmnn et o ] bubmotexa LIOK
" If N https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN NEKTPUUYECKUI TOK
170 Pfipfﬁf szz | g:;f;u :[Hie;: "Toku B 1 bubmorera LIOK
enete Jat s " O TeMe 1o https://m.edsoo.ru/cc7681d4
Pa3iIMYHBIX Cp€aax
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOIT'PAMME
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https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoanyecTBo yacoB

DJIeKTpOHHBIE HU(POBBIE

Ne Hara
Tema ypoka Konrtpoabubie  IIpaktuyeckue o0pa3oBare/ibHbIe
n/n Bcero U3YyYeHHUS
padoThI padoThl pecypchbl
|| e e |
pOBOL ’ ' https://m.eds00.ru/487a8593
l'unotesza Ammepa
2| comepmosmm o norci T |1 biGmnorera LIOK
YHEpHosH ' https://m.edsoo.ru/4clabcch
MarHUTHOW WHAYKIIHN
3 MarHuTHOE 10Jie MPOBOJTHUKA C TOKOM. 1 Bbubnuorexa LIOK
OmeiT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwia Amriepa, e€ HanpaBJIeHHE U MOJIYJIb 1 brbmmorera LIOK
Pe, P a4 https://m.edsoo.ru/26d9c5ba
5 PelIere 3ana 1 bubmoreka IIOK
HICHU q
A https://m.edsoo.ru/a37a0c21
6 [IpumeneHue 3akoHa Amriepa. 1 Bbubnuorexa LIOK
DJIeKTPON3MEPUTETBHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
;| oo s |
P H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JIC
8 Pemenue 3amau 1 brbmmorexa LIOK
8 https://m.edso00.ru/504e98c7
bubmuoreka LIOK
9 Pa6 JI 1
abota Ciih Slopeia https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubmuoreka LIOK

10| PemerHe sanas https://m.eds00.ru/93617bd9
11 MarunuTtHoe moJie B BEIIECTBE. bubmuoreka LIOK
deppOoMarHeTHKH, TIapa- U JHaMarHETHKH https://m.edso0.ru/30ff9608
12 OcHOBHBIC CBOMCTBA (PeppOMArHETHKOB. bubmmoreka [JOK
[Tpumenenune heppoMarHeTHKOB https://m.edsoo.ru/0b58190a
Bubmuoreka [JOK
13 Pemenwne 3anad o teme "MarauTtHOeE mose"” https://m.e dsc])_E).ru I5b556307
14 Pemenne 3aga4 no teme "MaruutHoe moiue'" bubmorexa [IOK
https://m.edsoo.ru/41c4ae8a
15 SIBeHUE ANMEKTPOMATHUTHOW WHAYKIINH. bubmmorexa [IOK
[ToTok BekTOpa MarHUTHOM WHIYKIIUH https://m.edsoo.ru/b3efaOcl
Bubmuorexa [JOK
16 DAC munyiuin https://m.edsc])_E).ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHON NHAYKIIHN Bbubnuorexa LIOK
dapanes https://m.edsoo.ru/aédec188
18 Buxpesoe snektpuyeckoe nojue. Toku Bbubnuorexa LIOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKINUY B JBUKYIIAXCS bubmuoreka LIOK
MPOBOTHMKAX https://m.edso00.ru/0235cc02
20 Pemenue 3amaq bubmiorexa LIOK
https://m.edsoo.ru/4dfda618
Bubmoreka [JOK
21 Hpagiro Jletiita https://m.edszl)lo.ru/bb022726
29 NupyxTuBHOCTB. KaTylika HHIYKTUBHOCTH Bubmoreka [JOK
B LIENIA [IOCTOSIHHOTO TOKA https://m.edsoo.ru/621eae9d
23 SABnenne camonnaykuuu. 3J1C Bubmuorexa LIOK
CaMOUH/TyKIIUH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C Bubnuoreka [IOK

TOKOM. SHGKTI)OMaFHI/ITHOG I0JIC

https://m.edsoo.ru/b3c0ad11



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

bubmuoreka LIOK

25 | Pemenie sazas https://m.eds00.ru/8869d2b
26 O0001IeHUE U CUCTEMATU3aIUs 3HAHUI 110 bubnuoreka [IOK
Teme "DieKTpoarHaMHKa" https://m.eds00.ru/76484025
97 KonTtponbsHas pabora mo Teme bubmmoreka [JOK
"DneKTpoarHaAMHKA" https://m.edso0.ru/8ae09b98
08 Koneb6arenbhas cucrema. CBOOOIHEIC bubmuoreka IIOK
kosebanus. ['apMoHUUECKHE KOeOaH s https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe 1 JUHAMHIECKOE Bu6nuoreka IJOK
OIHCaHKe KOJIe0aTe bHbIX IBIKEHHUIA https://m.edso0.ru/87ce9498
DHepreTHuueckoe onucanue. Beiog
30 JUHAMUYECKOTO ONMCAHMSI FTAPMOHUYECKUX Bubmuoreka [JOK
KOJICOAHUH U3 MX SHEPTETHUECKOTO U https://m.edso00.ru/e3c99692
KHHEMAaTHYE€CKOTO OIUCaHUSI
. bu6moreka [JOK
31 AMIIITYAa i pasa koneOari https://m.edsoo.ru/7a0c439a
[epuon u wactora konebanuii. [Tlepuon
MaJIbIX CBOOOTHBIX KOIeOaHUi
32 MaTeMaTqucfcloro MasiTHHKa. [leprog bubamorera LIOK
N https://m.edsoo.ru/e0399319
CBOOOJHBIX KOJCOAHUH TIPYKHUHHOTO
MasiTHUKA
33 3aryxaromue kojicbanus. BeiHyXIeHHBIE bubnmorexa [JOK
kosiebanusi. Pe3onanc https://m.edsoo.ru/72e93d09
bubmunoreka IIOK
34 Aptokonebaris https://m.edsoo.ru/6add2644
Bu6nmoreka IJOK
35 Pemenue 3ana4y https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHbepeHiusa "MexaHn4ecKue Bubnunoreka [IOK

KOJIeOaHUs B My3bIKaIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/8ef587be



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be

37 O0001IeHUE U CUCTEMAaTU3aIUs 3HAHUI 110 bubnuoreka [{OK
Teme "MexaHnueckue komebanus" https://m.edsoo.ru/eb84182f
38 DNeKTpOMarHUTHEIE KOJIeOaHusl. bubnuoreka [IOK
KonebarenbHbIit KOHTYD https://m.edsoo.ru/d4adabde
®opmyrna Tomcona. CBsI3b aMILTUTYIBI
39 3ap§11: KOHJICHCATOpa ¢ aMHJ‘II/ITy,Z[O};IHCI/IHI)I Bubmiorexa LIOK
https://m.edso00.ru/093f9afl
TOKa B KOJIeOATEIbHOM KOHTYpE
40 3aK0H COXpaHEHUS YHEPTUN B HICATHHOM bubmmorexa [IOK
KoJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue IeKTPOMarHuTHbIE
41 KOJI}:éaHI/I:SII. BI)IHy;I;[eHHLIe bubmiorexa LIOK
https://m.eds00.ru/5e668619
3JIEKTPOMArHUTHBIE KOJIeOaHUs
42 [lepemennsrii Tok. Pesucrop u bubmmorexa [IOK
KOHJICHCATOP B IICTIH NIEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karymika nHAYKTHBHOCTH B IIETIH Bubmorexa [JOK
MePEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon OMa JJIs1 SIEKTPHIECKON Ten Bubnunoreka [IOK
44
MEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh IEPEMEHHOTO TOKA.
45 AMII:]I-:'II/ITleHoepI/I JICUCTBYIOIIIEE 3HAYEHNE brbmmorera LIOK
https://m.edsoo.ru/lcac6c4c
CHJTBI TOKA M HATIPSKCHUS
46 Pe3oHaHC B 371€KTPUYECKON TICTTH bubmiorexa LIOK
https://m.eds00.ru/087506df
47 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/al16836a4
WneanbHeiil Tpanchopmarop. BuGmiorexa LIOK
48 [IpownsBoacTBO, mepeaaya u MoTpedIeHE

3IEKTPUYECKOW SHEPTUU

https://m.edsoo.ru/f97418ae



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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DKOJIOTUYECKHE PUCKU ITPpU ITPOU3BOJACTBE

bu6nmoreka IJOK

® | Sexaponseproes nosoummeanot e hitpsm.eds00 1/a674093
bu6nmoreka IJOK
50 Permems a1 https://m.edsoo.ru/ee6677ed
bubnunoreka [JOK
>1 Pemene sazas https://m.edsi.ru/?cab59f8
59 O00011IeHIE U CUCTEMATH3aLMS 3HAHU 110 Bu6nmoreka IJOK
Teme "DeKTpOMarHUTHBIC KoJieOanus" https://m.edso0.ru/401024a9
53 MexaHn4ecKie BOJHBI. XapaKTepUCTHKHI bubmmorexa [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYCCKHUX BOJIH bubmiorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapakTEePUCTHKHU 3BYKa bubmiorexa LIOK
https://m.eds00.ru/138b6f09
56 WNndpassyk u ynbrpassyk. [llymoBoe Bubmuorexa [JOK
3arpsi3HEHHE OKPYKAIOIICH CPeIbl https://m.edso00.ru/7380038f
Bubnunoreka [IOK
> Pemeirte saxas https://m.edsi.ru/cfd918bf
58 OneKTpOMarHuTHBIE BOJHBI. M3iryuenue Bbubnuorexa LIOK
9JIEKTPOMATHUTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEprus 3IEKTPOMArHUTHBIX BOJTH. Bbubnuroreka [IOK
CBo#iCTBa 3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 Inlil;aizsglf:ixz;;:;zﬁ;zi BOJIH B brbmmorera LIOK
TexHIIKe 1 GbITy https://m.edsoo.ru/49be1f9e
[IpuHLKIIBI PaUOCBA3U U TEICBUICHUS.
61 PfﬂH;OKauIZf :;)J:GKEPOMale"EjITH?)Z Bubmmorexa LIOK

3arpsi3HCHUC Oprmammeﬁ Cpeabl

https://m.edsoo.ru/9f96f1f8



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62 Kontponbhas padora o Teme "Konebanus Bubnmuorexa LIOK
Y BOJIHBI" https://m.edso00.ru/4f7985a0
63 CgeT. 3aKoH IPSIMOJIUHEHHOTO bubnuoreka [IOK
pacmpocTpaHeHus CBETa https://m.eds00.ru/f9566406
64 Pemrenne 3amay Ha MpuMeHEHNE 3aKOHA bubmmoreka [JOK
NPSMOJIMHEHHOTO PaCIPOCTPAHCHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpakenue cBera. [11ockoe 3epkaio. bubnuoreka [IOK
Codepuueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipemomnenue cBera. AOCOMIOTHBINA U
OTHOCHUTEJIbHBII MOKA3aTeb NPEIIOMIICHHUS.
66 [TonHOE BHYTpEHHEE OTpa)KCHII;e. Bubmiorexa LIOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHbI yroi MoJHOrO BHYTPEHHETO
OTpaXKCHUS
67 Pemenue 3ana4 Ha MpUMEHEHNE 3aKOHOB Bubmuorexa [JOK
OTpa)XKECHHs ¥ TIPEIOMIICHHS CBETA https://m.edso0.ru/49d830a9
68 Xona myueii B mpusme. Jlucrepcust cBera. Bubmorexa [JOK
CnoxHBII cocTaB Oeoro cera. I[Ber https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKyCHOE pacCcTOSIHUE U Bbubnuorexa LIOK
ONTHYECKAs CUJIa JIMH3BI https://m.edso00.ru/60441359
70 [TocTpoenne nzo0pakeHuil B TMH3aX U UX Bubmuorexa [JOK
cucTeMax. YBeIUUYeHUe JTNH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha mocTpoeHue
71 I/I306pa)i<eHI/f[ﬁ HOJ‘Iy‘Iael\IibIX C TIOMOIIBIO bubmorexa LIOK
’ https://m.edso0.ru/5a868f09
JIMH3
72 I'ma3 kak onTryeckas cucreMa bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anad. [penensl mpuMeHUMOCTH Bubmuorexa LIOK
reOMETPUYECKOI ONITHKU https://m.edsoo.ru/cd174a10
74 CKOpOCTb CBETA 1 METOABI €€ H3MEPECHUS bubamorewa LIOK

https://m.edsoo.ru/f32aab06



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
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bubmuoreka LIOK

& Jlueniepcits caeta https://m.edsoo.ru/lel6cc6e
bubmuoreka LIOK
7 4
0 HTCP(epeHLIL CBETa https://m.edso0.ru/5fc0c638
77 KorepeHTHBIE NCTOYHUKH. Y CIIOBHS bubmmoreka [JOK
HaOJII0ICHUSI MAKCUMYMOB U MUHHMYMOB https://m.edso00.ru/c6416d48
bubmuoreka IIOK
8 Pemenme saza https://m.edsoo.ru/3061de2b
79 s PR, eptepe Bu6nuoreka IJOK
HNMCHCHUEC NHT 10005050
P phepert https://m.edsoo.ru/668edbc8
Bu6nmoreka IJOK
80 Audpaicuis ceera https://m.edso00.ru/12ed04b5
81 Hudpaxnronnas pemérka. Y cioBue Bubmuorexa [JOK
HAOJIIOICHUSI TJIABHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
82 p bubmoreka LIOK
CHICHHE Saat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTh CBETOBBIX BOJIH. Bbubnuorexa LIOK
[Monspusanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka LIOK
4 P
8 CHICHHE St https://m.edso00.ru/c56c8158
85 C bubmmoreka IIOK
BETOBLIC ABIICHILL B npHpoOae https://m.edso00.ru/0b36363d
86 000011IeHHE U CUCTEMATU3AIUS 3HAHUI 110 Bbubnuroreka [IOK
teme "Onrtuka" https://m.edsoo.ru/8a14748b
bubmunoreka IIOK
87 KontponbHas pabora mo teMe «OnTrKa» https://m.eds00.ru/82315dd4
['paHuIBl IPUMEHUMOCTH KJIACCUYECKON BuGmorexa LIOK
88 MeXaHUKH. 3aKOHBI 3JIEKTPOAHMHAMUIKH U

MMPUHIAII OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c9bd77ch
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HOCTYJ'IEITI)I CHCHH&HBHOﬁ TCOpUHU

bubmuoreka LIOK

89 OTHOCHTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAI.

B0 | mpmemimecm, Omosmomicen biorera L1OK
OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U https://m.edso0.1/d837420h
COKpAIICHUE JTUHBI

o1 DHeprus ¥ UMITYIIbC PEISTUBHCTCKOM bubmmorexa [IOK
YaCTHUIIBI https://m.eds00.ru/853a64fc

92 CBs13b MacCCHI C DHEPTUEH U UMITYJIHCOM bubnuoreka [IOK
PETSITUBHCTCKOM YaCTHIIBI. DHEPTUS TOKOS https://m.edsoo.ru/b6258ffa

93 PaBHOBeCHOE TEIUIOBOE M3ITyUYCHUE Bubmiorexa LIOK

https://m.edso00.ru/f54035a5

94 3akoH cMmemenns Buaa bubmmorexa [IOK

https://m.edso00.ru/1c5ff752
Bubnunoreka [IOK

95 l'unote3a M. I[1nanka o kBaHTax. DOTOHBI https://m.e dsi.ru Ia5§fa218

96 DHeprus U UMIyibC GOTOHA bubamoreia LIOK

https://m.edsoo.ru/7fb307ec

97 dotoaddexrt. Onpite A. I'. Cronerona. Bubmuorexa [JOK
3akonbl poTorddexra https://m.eds00.ru/8c68e5b9

98 Ypasuenue JiiHmrelHa 1 poTorddekra. bubnmnorexa [JOK
"Kpacnas rpanuna" gorosddexra https://m.edso0.ru/01ef4556

Bu6nmoreka IJOK
99 Hasnenue ceeta. Oneitel [1. H. JIeOenena https://m.eds0o.ru/64b4f966
100 BosHOBEIE CBOIICTBA YaCTHIT bubmorexa IOK
https://m.edsoo.ru/f59cfcec
Bonust ne bpoitna. J[nvHa BONHEL e
101 Bpofmsfl[d paI;MepH §6J'IaCTI/I J'IOKaJ'ILI[/BaLII/II/I bubamorexa LIOK

JBIDKYIIICHCS YACTHUITBI

https://m.edsoo.ru/5df8bhafl
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bubmuoreka LIOK

102 K - 5
OPHYCKYIAPHOTBOLHOBOM AYATHEM https://m.edsoo.ru/8ccab62a
bubmuoreka LIOK
1
03 Judpakius 3JIeKTPOHOB Ha KpUCTAILIAX https://m.eds0o.ru/30dbal8e
104 | Coomowents meompesentmaer BGinorexa LIOK
. pea https://m.eds00.ru/65783dec
I'eitzenOepra
105 Pemenue rpaduyeckux 3aaa Bubmiorexa LIOK
IICHHE TPadUICCKUX q
P 8 https://m.edso0.ru/e70195bd
Bu6nmoreka IJOK
106 P &
CILICHIE PacticTHbIX sa At https://m.edsoo.ru/ee9b3182
o | et o e s
O PHYCKYP https://m.edsoo.ru/c3de891a
yaau3m
108 OnBITHI [0 UCCIIEIOBAHUIO CTPOEHHS aToMa. Bubmorexa [JOK
[TnanerapHas Mozens atoma Pesepdopaa https://m.edso00.ru/312b750a
bubmuoreka LIOK
1 II b
09 OCTYHATEL Bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CriekTp ypoBHEN SHEPTHU Bbubnuorexa LIOK
aToma BOJ0poOjIa https://m.edsoo.ru/cf74b1la
111 CrioHTaHHOE 1 BBIHY)KJIEHHOE U3JTy4YEeHHE Bubmoreka [JOK
cBeTa https://m.eds00.ru/f945d85c
bubmunoreka IIOK
112
Jlasep https://m.edsoo.ru/2288a0c4
113 EYKHOHHaﬂgMOZ[eIIB sinpa IeitzenOepra- BuGmorexa LIOK
BaHEHKO. 3aps/ ¥ MacCOBOE YHCIIO SApa. https://m.edsoo.ru/34ada5de
N3otonsl. PannoakTuBHOCTH
114 3aKoH paJnoakTUBHOrO pacnana. CBoiicTBa bubnmnorexa [JOK

HUOHU3UPYIOUICTO U3TYUCHUA. Bausaue

https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

PaAMOaKTUBHOCTHU Ha KUBBIE OPTaHNU3MBI.
Ho3umerpus

DHeprus CBsS3HU HYKJIOHOB B sifipe. SaepHbie
cwibl. Jledext Macce sapa. SAnepHbie
peakuuu. SAnepueie peaktopsl. [Ipodaembl

bubmuoreka LIOK

115
YIIPABJISIEMOTO TEPMOSIIEPHOTO CHHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHUS
SIIEPHOM HEPTrETUKHU
MeTobl perucTpaluy U UcCiIeJOBaHuUs
3JIeMEHTapHBIX YacTull. OyHIaMeHTaIbHBIE
13 - bubnuoreka [IOK
116 B3aUMOJICHCTBUS. baproHbl, ME30HEBI U
. https://m.edsoo.ru/lac08a5b
nentoHsl. [Ipencrapnenue o CrannapTHOM
Moxenu. KBapk-TimooHHast MOZIETh aJpOHOB
®uzuka 3a npenenamu CrangapTHON
117 Mozenu. TéMHas maTepust U TEMHas Bubmorexa [JOK
sHeprus. EAMHCTBO BH3MyecKoil KapTHHBI https://m.edsoo.ru/c026fd37
Mupa
Oransl pa3BUTHS aCTPOHOMUH. JHaUEHUE Bubmorexa [JOK
118
aCTPOHOMUH https://m.edsoo.ru/ad73e145
[MpruMeHnMOCTh 3aKOHOB (DUBUKHU JIJISI
119 O0BSICHEHHS TTPUPOJIHI KOCMUYECKHIX Bbubnuorexa LIOK
00BbeKTOB. MeTO/Ibl aCTPOHOMHUYECKUX https://m.edso00.ru/39c44028
HCCIIEJOBAHNHN
CoBpeMeHHBIE ONITHYECKHE TEJIECKOIIHI,
120 P o Bubmoreka [JOK
a/INOTEJIECKOIIbI, BHEaTMOC(epHast
pal P https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 38é31H0r0 Heba. Co3Be3aus, IpKUe bubmuoreka LIOK
3BE3/1bl, IJIAHETHI, KX BUIUMOE JIBHKEHHE https://m.edsoo.ru/aac588eb
Conneunas cuctema. Connue. ComHeuHast
bubmunoreka IIOK
122 aKTUBHOCTD. McTounuk sHeprun CoHIIA U

3BE3T

https://m.edso0.ru/22748eb4
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3Bé3)lbl, HX OCHOBHBIC XapPaAKTCPUCTUKHU.

123 Juarpamma "criekTpajibHbIN Kiace — bubamoreta LIOK
| https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be3/bI IIIaBHOM MOCIEI0BATEILHOCTH bubmmorexa LIOK
https://m.edsoo.ru/b3ch766¢c
BnyTtpeHnHee cTtpoeHue 3BE3 1.

125 CoBpeMeHHBIC MPEACTABICHAS O bubmmoreka [JOK
MPOUCXOXKICHUHU | 3BOJTIOIMH COJTHIIA U https://m.edsoo.ru/d09da494
3BE31. DTaIbl JKU3HU 3BE3]T

126 Muneunsiit [1yTe — Hama I"anaktuka. Tumst Bubmuoreka [JOK
rajakTuK. YEpHbIe ABIPHI B AApax rajakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenue BeeneHHOM.

127 3akon Xa00a. Teol;mi Bonbmioro B3peIBa. brbmmorexa LIOK

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

128 MacmrabHast cTpykTypa Beenennoit. Bubmuorexa [JOK
MertaranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnpie mpoOi1eMbl aCTpOHOMHH Bubmorexa LIOK

https://m.edsoo.ru/d37d9ffe
DU3HYECKHN PAKTUKYM I10 TEME
"UcciegoBane MariuTHOT'O 101
MOCTOSIHHBIX MAarHUTOB" WK
130 "UccnenoBanue cBOCTB bubamorexa LIOK
https://m.edso00.ru/67361aef
¢deppomarnetukoB" wim "HcciaenoBanue
JISWCTBUS MOCTOSTHHOT'O MarHUTA Ha PAMKY
¢ TOKOM"
DU3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue cunbl Amnepa" win
131 "N3y4eHne 3aBUCUMOCTH CHITBI AMTiepa OT Bbubmoreka [JOK

cwibl Toka" nin "OnpeaeneHrue MarHUTHON
HUHAYKIUY Ha OCHOBE U3MEPEHMsI CHIIB
Awmrepa"

https://m.edsoo.ru/fcae91e9
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®u3HYeCKU IPAaKTUKYM II0 TEME
"HccnemoBaHue SIBICHUS

132 AIIEKTPOMArHUTHON HHIYKITHH" WITH https://m.edsoo.ru/c36658da
"Onpenenenre NHIYKIUY BUXPEBOTO
MarHuTHOTO moJjs"

@u3HYECKU IPAKTUKYM I10 TEME

133 "UccnenoBanue sIBICHUS CAMOUHYKITUN" bubmuoreka LIOK
i "COopKka MOJICTIH AIICKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
regepaTtopa”

@u3HYECKU MPAKTUKYM [0 TEME
"U3mepeHne nepuoja CBOOOIHBIX Bubmmorexa [JOK
134 .
KOJICOAHUH HUTSHOTO U TPYKUHHOTO https://m.edso00.ru/5d159d35
MasITHUKOB"
@u3n4ecKuil MPaKTUKYM IO TEME
135 "Hpeo6pa3013a§ne BHG}II’)FHI/I B TIPY>KUHHOM bubamoreta LIOK
., https://m.edso0.ru/a28026bd
MAasiITHUKE
®u3nYeCKUl MPAKTUKYM [0 TEME
"HccnenoBanue mepeMEHHOTO TOKA Yepes

136 MOCJIEOBATEILHO COSTUHEHHBIE bubmuoreka LIOK
KOHJICHCATOP, KATYIIKYy U PE3UCTOp" W https://m.edso0.ru/89dc2d90
"UccnenoBanue paboThl ICTOYHUKOB CBETA
B LIENIM IEPEMEHHOTO TOKA"

137 ®u3nvecKuil MPaKTUKYM IO TEME Bubmuorexa LIOK
"U3yuenne napamMeTpoB 3ByKOBOW BOJHBI" https://m.edsoo.ru/b100661a
du3nveckuil MPakTUKYM IO TEME

138 "N3mepenne moka3aTens npeIoMIIeHHS Bbubmoreka [JOK
crekna" wiy "llomyueHne n300paxeHus B https://m.edsoo.ru/42569eal
CUCTEME M3 TUIOCKOTO 3epKajia 1 JHH3HI"

Ou3nyeckuii IPaKTHKYM 10 TeMe BuGmiorexa LOK

139 "HUccnenoBanue 3aBUCUMOCTH (POKYCHOTO

pacCcTodHusA OT BEIICCTBA (Ha npumMepe

https://m.edsoo.ru/b879fb3f
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140

141

XKUIKUX uH3)" win "H3mepenne
(hOKYCHOTO paccTOSHUS pacCEeUBAIOIINX
nH3"

@u3HYECKU IPAKTUKYM I10 TEME
"Habnronenue audpaxumu,
HHTEpGEPESHITIH U TTOJISIPHU3AITINN CBeTa"

@u3HYECKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIL (110 hoTorpadusm
TPEKOB 3aPsHKCHHBIX YaCTUI] B MATHUTHOM
noJie)"

bu6nmoreka IJOK
https://m.edsoo.ru/8b7ac737

Bu6nmoreka IJOK
https://m.edsoo.ru/63756¢47

142

143

144

Du3HYECKHN PAKTUKYM II0 TEME
"N3mepenne noctostHHou ITnanka Ha
OCHOBe mccnenoBanus pororddexra” nmm
"HccnenoBanne 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOIUO OT HalpshKeHHs "

®u3nYeCKUl MPAKTUKYM [0 TEME
"UccnenoBadue CIEKTpa pa3peskeHHOTO
aTOMapHOT0 BOJOPO/Ia M U3MEPEHHE
noctossHHON Punbepra"

®u3nYeCKUl MPAKTUKYM [0 TEME
"HUccnenoBanne painoakTUBHOTO GoHA ¢
WCTIOJNBb30BaHUEM JI03UMETpa WK
"Uzyuenne noraouieHus 0eTa-4acTHil
aJItOMUHUEM"

bubmuoreka IIOK
https://m.edsoo.ru/eb916f82

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

bubmmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

DU3HYECKUN IPAKTUKYM 110 TEME
"Habnronenust 38€31H0T0 HEOA
HEBOOPYKEHHBIM IJIa30M C
WCTIOJIb30BaHNEM KOMIBIOTEPHBIX
MIPWIOKEHUH JUIsl ONIPEIETICHUS TTOJI0KEHHS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO IaTy:

bubmuoreka LIOK
https://m.edsoo.ru/1072021e
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OCHOBHBIE c03Be31ust CeBEpHOTO
MOJTyIIapUs U IPKUE 3BE3BI" WU
"Hab6monenus B Teneckorn JIyHbl, miaHer,
TYMaHHOCTEH U 3BE3THBIX CKOTUICHUI"

O0001IeHNEe U CUCTEMAaTU3allHs] 3HAHUM.
Pons ¢usuku 1 acTpoHOMHH B

N N bubnunoreka [IOK
146 SKOHOMMYECKOU, TEXHOJIOTHUECCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLMAITLHON M 3THYECKO# cdepax
JEATEILHOCTH YEJIOBEKA
O00011IeHIE U CHCTEMATU3ALMS 3HAHNM.
147 Po " €CTO (PU3UKHU U ac LIo 0 bubamorexa LIOK
JIb U MECTO (PU3HUKU U aCTPOHOMUU B
. . p https://m.edsoo.ru/18f19f7c
COBPEMEHHOMN HAayYHOU KapTHHE MHUPa
O00011IeHIE U CHCTEMATU3ALMS 3HAHNM.
Ponp pusmueckoit Teopun B hopmMupoBaHUN
MPEJICTaBICHUH 0 (PU3UYECKON KapTHHE Bubnunoreka [IOK
148 N
MHpa, MeCTO (PU3NUECKOI KapTHHBI MHpa B https://m.edsoo.ru/e7d400f4
00IIIeM Psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHUN O IPUPO/IC
149 000011IeHHE U CUCTEMATU3AIUS 3HAHUIA 110 Bubnunoreka [IOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4db
150 O000111eHNE U CHCTEMATU3AIMs 3HAHUH 110 Bu6nuoreka IJOK
teme "Knnemarnka" https://m.edsoo.ru/4e31b507
151 000011IeHHE U CUCTEMATH3AIINS 3HAHUI 110 Bbubnuoreka [IOK
teme "JIluHamuka" https://m.edsoo.ru/2dfbafcs
152 O000111eH1E U CUCTEMATU3alMs 3HAHUH 110 Bu6nmoreka IJOK
teme "Cratuka TBep0ro Tena" https://m.edsoo.ru/3cca482¢
O000111eH1E U CUCTEMATU3alMs 3HAHUH 110 Bu6nmoreka IJOK
153 " "
Teme "3aKOHbI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/32a4d1a0
O00011IeHNE U CHCTEMATU3ALMS 3HAHUH 110
ill H bubmuoreka IIOK
154 TeMe "OCHOBBI MOJIEKYJISIPHO-

KHHETHIECKOM Teoprun”

https://m.edsoo.ru/ed440ca8
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O000111eHME U CHUCTEMATU3alMs 3HAHUM 110

155 teme "TepmonnHamuka. TemnnoBele bubamoreta LIOK
. https://m.edso00.ru/c63f7c10
MAIIIFHBI
O06001IeHNE B CHCTeMAaTH3aITis 3HAHUH 110
156 TeMe '];uAl"pel"aTHLIe COCTO;IHII/IISI BEIIIECTRA. bubmiorexa IOK
https://m.edsoo.ru/1d36b5b1
®da3oBbIC IEPEXOIBI"
157 O0001IeHNE U CUCTEMaTH3alMS 3HAHWI 110 bu6nmoreka IJOK
Teme "DiexTpuyeckoe mose" https://m.edsoo.ru/3bf0def9
158 O00011IeHIE U CUCTEMaTH3alMs 3HAHUH 110 Bu6nmoreka IJOK
Teme "[1oCTOsIHHBIN IeKTPHYeCKUil TOK" https://m.edso00.ru/71453ee6
159 O0001IeHNE U CUCTEMATU3aIUS 3HAHUI 110 bubnuoreka [IOK
Teme "TOKH B pas3indHbIX cpeiax” https://m.edsoo.ru/3d40077a
160 O00011IeHIE U CUCTEMATH3aLMS 3HAHUH 110 Bu6nuoreka IJOK
Teme "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBublii ypok. O600mmIeHIE 1
161 CI/ICTEM&TI/ISZEI/IH 3HaHI/II>I'IH 0 TeMe bubmorexa [IOK
https://m.edso0.ru/053e2248
"OneKTpOMarHuTHas UHIKIU"
PesepBHbIii ypok. O000IIEHHE U
162 CI/ICTIe)MaTI/ISZIII)I/IH 3HaHI/H‘/'1m 0 TeEME bubmmorexa [IOK
https://m.edsoo.ru/d6310bfd
"Mexanndeckue konedanus"
PesepBHbIii ypok. O000IIEHHE U
163 CHCTIe)MaTm:IIJ)I/I;I 3HaHI/II?Im 10 TeMe bubmmorexa HOK
https://m.edsoo.ru/5e2bb83d
"DIeKTpOMarHuTHbIC KoyieOanus"
PesepBHblii ypok. O000IICHHE U
164 cUCTEeMAaTH3aIMA 3HAHUH 10 TEME Bu6nmoreka IJOK
"MexaHH4YeCKUe U 3JIeKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 Pesepsuslii ypok. O6o01IeHe U Bubmoreka [JOK

cHcTeMaTu3alusg 3HaHui mo reMe "OnTuka"

https://m.edsoo0.ru/52ad1603
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PesepBHbiii ypok. O000IICHNE U
166 cucTeMaTu3alnys 3HaHui o TeMe "OCHOBBI 1
CTO"

PesepBHsrii ypok. O000IeHne u

167 CHCTEeMaTH3allus 3HAHHUH 10 TEME 1
"KopmyckynsspHO-BOTHOBOH ayann3m”
PesepBHsrii ypok. O0o0meHne u

168 cUcTeEMaTH3alMs 3HaHui 110 TeMe "dusnka 1
artoma'"

bu6nmoreka IJOK
https://m.edsoo.ru/5beclc65

bu6nmoreka IJOK
https://m.edsoo.ru/f7c59d38

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

PesepBHbiii ypok. O000IICHNE U
169 CUCTEeMaTH3allus 3HaHUH 1Mo TeMe "du3nka 1
aTOMHOTO sIJIpa U 3JIeMEHTAapHBIX yacThil"

bubmuoreka LIOK
https://m.edsoo.ru/905c5ce0

PesepBHbiii ypok. O000IICHNE U
170 cHCTEeMaTH3allus 3HAHHH 10 TEME 1
"DnemMeHTH acTpopu3uku”

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 170

16

Bu6nmoreka IJOK
https://m.edsoo.ru/2bffb94c
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (10 kiace)

Kon
MPOBEPSIEMOr0
pe3yJbTaTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI OCBOCHUS OCHOBHO
oﬁpasonaTenbﬂoﬁ nporpaMmmsl CpEeIHET0 06111er0 06pa30BaHI/Iﬂ

10.1

JeMoHCTpHpOBaTh Ha TpHUMEpax poIlb W MecTOo (GHU3UKH B (POPMHPOBAHHUU
COBPEMEHHOM HAy4YHOH KapTHHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B IPAKTUUECKOU JIeSITENHHOCTH JIFOAEH

10.2

YuuTeBaTh TPaHUIBl TMPUMEHEHWS W3YYCHHBIX (PU3MYECKHX  MOJIENeH:
MaTepHaTbHas TOUKa, HHEPIHAIbHAS CHCTEMA OTCUETa, a0COIFOTHO TBEPIAOE TEIIO,
WJIealIbHBIN Ta3; MOJIENIM CTPOCHUS Ta30B, KUIKOCTEH U TBEPJBIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsia — IPH PeIIeHHH QU3NIECKUX 3a1ad

10.3

Pacnio3naBate (u3mdeckue sBICHUS (MPOIECCH) W OOBICHATH WX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETUYECKOW TEOPUH CTPOCHHUS BEIECTBA U
JNIEKTPOJMHAMHKH: PABHOMEPHOE W  PaBHOYCKOPCHHOE  MPSIMOIUHEWHOE
JIBIDKEHHE, CBOOOMHOE TMAaJCHUE TeJ, JIBW)KECHUE 10 OKPYKHOCTH, HHEPIUS,
B3auMoelicTBue e, Auddy3us, OpPOyHOBCKOE ABMKECHUE, CTPOCHHUE JKUIAKOCTEH
Y TBEPBIX TEJl, U3MEHEHUE 00bEMa TeJI IIPU HarpeBaHUU (OXJIAXKIACHHUN ), TETLIOBOE
paBHOBECHE, HCIIAPCHHE, KOHJEHCAIIM, TIaBJICHUE, KPUCTAJUIH3AIIMS, KUIICHUE,
BJIQXKHOCTh BO3/IyXa, IIOBBIIICHUE JIABJICHUS I'a3a MIPY €r0 HarPEBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXIy TlapaMeTpaMd COCTOSIHUS Ta3a B H30MPOIECCax;
AIIEKTPU3AIUS TN, B3AUMOJICHCTBHE 3apsI0B

10.4

OnuchiBaTh MEXaHMYECKOE JBIKCHUE, HCHONB3YS (U3NYECKUE BEITUYWHBL:
KOOpJMHATa, MyTh, MEepeMelleHHe, CKOpPOCTb, YCKOpEHHe, Macca Teja, Cuia,
UMITYJIBC TeJla, KHHETHYEeCKasi SHEpIus, NOTCHUHAIbHAS SHEPIUs, MeXaHU4IecKas
paboTa, MexaHHMUYECKass MOLIHOCTb; IPH OINMCAaHWU MPABUIBHO TPAaKTOBAThb
(GU3NUECKUIl CMBICH HCIOJIB3YEMbIX BEJIMYMH, WX O0O3HAYCHHS U EOUHUIBL,
HaxoIuTh (JOPMYJIbI, CBA3BIBAIONINE AAHHYIO (U3NUECKYIO BEIMYHHY C APYTHMMH
BEIIMYMHAMHU

10.5

OnuceBaTh N3yYEHHBIE TEIIOBBIE CBOMCTBA TEI U TEIJIOBBIE SIBJICHUS, UCIIOJIB3YS
¢u3nuecKue BEIWYMHBL JABJICHUE Ta3a, TEMIepaTypa, CPEeAHss KHHETHUecKas
SHEpPrusl XaoTUYECKOrO JBIKEHUS MOJIEKYJ, CpPEIHEKBaJpaTHYHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, paboTta rasa, koadduuuent
TMTOJIE3HOTO IUCTBUS TETNIOBOTO IBUTATEIS; IPU OMMCAHNU IPABUIILHO TPAKTOBAThH
(U3NYECKUI CMBICH HWCTOJIB3YEMbIX BEIUYMH, WX OO0O3HAYCHHS W CIUHUIIBL,
HaXoJUTh (hOPMYIIBI, CBA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIHUYHHY C JAPYTHMHU
BEJMYNHAM

10.6

OnucelBaTh M3y4YEHHBIE DJIEKTPUUYECKHUE CBOMCTBA BELIECTBA U JJIEKTPHUECKHE
SIBTICHUs1 (TIPOLIECCHI), UCTIONB3YsI (PU3NUECKUEe BEITMYUHBI: AIEKTPUICCKUN 3apsi,
AIEKTPUYECKOE M0JI€, HAIPSYKEHHOCTHD 110JIs, IOTEHIMA, Pa3HOCTh IOTEHIUAJIOB;
NPy OIWCAHWW TIPABHIBHO TPAKTOBATh (UIMUECKHI CMBICI HCIOJIB3YEMBIX
BEIMYHMH, MX OOO3HAYCHUS M EJUHMLBI;, yKa3blBaThb (OPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUYUHY C APYTHUMU BeTUYNHAMHU

10.7

aHAIM3UPOBATh (DU3MUYECKUE MPOLECChl W SBJICHUS, HCIONb3ysd (QU3MUECKUE
3aKOHBI U IPUHIUIIBL: 3aKOH BceMUpHOTOo Tsrotenus, [, II u 11l 3akonst HetoTOHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOW DJHEPruH, 3aKOH COXPAHEHUS HMIIYJIbCa,
MPUHLMN CYNEPNO3ULMU CUJI, NPUHLMUI PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA; MOJEKYISIPHO-KMHETUUECKYIO TEOPUI0 CTPOEHHUS BELIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEeIHEN KUHETUUECKOU 3HEPIUU TEINIOBOTO JBUXEHUSI MOJIEKYII C




a0COIIIOTHOM TeMIepaTypoi, IEPBBI 3aKOH TEPMOJUHAMHUKH; 3aKOH COXPAaHEHUS
UIEKTPUUECKOTrO 3apsAaa, 3akoH KynoHa; mpu 3ToM pasnuyaTrh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, M0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TpaHUIIBL,
001acTH) TPUMEHUMOCTH

10.8

OOBSICHATP OCHOBHBIE MPUHITUITBI JIEUCTBUS MAIWH, TPHOOPOB M TEXHUYIECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS UX OS30MaCHOTO MCIIOJIb30BaHUS B TOBCEIHEBHOM
JKU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI IO UCCIICTOBAHUIO (PU3UIECKUX SBICHHUH U POIIECCOB
C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TPU 3TOM (OPMYITHPOBAThH
npo0iieMy (3a7a4y) U TUIIOTE3Y Y4EOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MPEIJIOKESHHOTO 000PYI0BaHNS, IIPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIbI

10.10

OCyIIecTBIATE MPSMBIE K KOCBEHHBIE N3MEPEHUS (PU3NIECKUX BETUYHH; IIPH STOM
BBIOMPATH ONTUMAJIBHBIA CIIOCO0 M3MEPEHUS U MCIIOIh30BaTh U3BECTHBIC METOIBI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBath 3aBUCUMOCTH MEXAY (PU3NUECKUMH BETMYMHAMU C UCTIOIb30BaHUEM
OpAMBIX HM3MEPEHHMH; MpU 3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (UKCHPOBATH
pe3ybTaThl MOJYYEHHOW 3aBHCUMOCTH (DU3UUECKUX BEIMYUH B BHAE TaONHL U
rpa¢uKoB, IeNaTh BEIBOJBI 110 pE3yIbTaTaM UCCIIEIOBaHUS

10.12

Coburofath mpaBWiIa 0E30MACHOTO TpyJda MPH TPOBEIACHUH HCCICAOBAHUN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIC0BATEIBCKONH U MPOEKTHOM
JESITEILHOCTH C UCIIOJIB30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opynoBaHus

10.13

Pemartp pacuérHble 3amaun ¢ SBHO 3aJaHHON (PU3NYECKONH MOJENBIO, MCIIONb3YS
(u3HYecKkue 3aKOHBI U MPUHIIAIBI; HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4H BEIOMPATh
(U3MYECKYI0 MOJeNb, BBHIICIATh (U3NUECKHE BETHYUHBI H  (OPMYIIHI,
HEOOXOIUMEBIE JJisi €€ pelIeHHs], TPOBOAUTh PacuéThl U OILICHWBATh PEalbHOCTh
MOJYYEHHOT0 3HaUeHHS (PU3NUECKON BEITMINHBI

10.14

Pemath Ka4yeCTBEHHbBIC 3a/1a4d: BBICTPAMBATH JIOTHYCCKH HEIPOTHBOPEUHBYIO
[EMOYKY PACCYXICHUH C OMOpPOM Ha W3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH MU
(u3MYECKHUE SIBICHUS

10.15

Hcnonb30BaTh MpH PELIEHUM YyYeOHBIX 3a/a4 COBPEMEHHbIE MH(OPMAIMOHHBIC
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAlMU U MPEICTABICHUS
yueOHOM M Hay4YHO-TIONMYJIIPHOM WH(OPMAIMH, ITOJyYEHHOM H3 Ppa3IMYHbIX
WCTOYHUKOB; KpUTUYECKH aHATM3UPOBATH MTOTy4aeMyr0 HHPOPMAITUIO

10.16

[IpuBOIUTH TpUMEPH BKJIaJAa POCCHICKHX U 3apyOeXHBIX Y4EHBIX-(QU3UKOB B
pasBUTHE HayKH, OOBACHEHHE NPOLECCOB OKPYKAIOIIEro MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOIOTUH

10.17

Hcnonp3oBaTh TeopeTHdeckre 3HaHUS MO0 (PHU3UKE B IMOBCEAHEBHOUN JKWU3HU IS
obecrieueHns1 0E€30MaCHOCTH TMPH OOpaIIeHnHd ¢ MPHOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAaMU, JUISI COXPAHEHUSI 3/IOPOBBS U COOIIOJICHUS HOPM SKOJIIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpeJie

10.18

Paborats B Tpynme € BBIIIOJIHCHUEM Pa3JIMYHbBIX COIIUAJIbHBIX pOHCﬁ, MJIaHUPOBATH
pa60Ty Tpynibl, paldOHAIBHO paclpeACIATh 0053aHHOCTH H IJIaHUPOBATH
ACATCIIBHOCT B HCCTAHAAPTHBIX CHUTyallUAX, aJACKBATHO OLICHUBATHL BKJAJ
KaKA0T0 U3 YYaCTHUKOB I'PYIIIbI B PCIHICHUC paCCManPIBaCMOfI HpO6J’ICMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (10 kaacc)

Kox
pa3aesa

Kona nposepsiemoro

3JEMCECHTA

IIpoBepsieMble 3JIEMEHTHI CO/IePKAHUS

OU3UKA U METOZbI HAYYHOI'O ITO3HAHU A

11

®dusuka — Hayka o npupoe. HayuHbie METObI TO3HAHUS
OKpy>Karomiero Mupa. Poyib dkcriepuMeHTa U TeOpuH B
IIpoIriecce MO3HaHUS MIPUPOILI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (QpU3MYECKUX SBICHHH W TPOLIECCOB.
Hayunsle runorespl. ®dusnueckue 3aKOHBI U TEOPHU.
I'paHuiel  NPUMEHUMOCTH  (U3MUYECKMX  3aKOHOB.
[Mpuanun cootBercTBus. Pomp w Mecto (u3umku B
(hOpMHUPOBAaHUHU COBPEMEHHOW HAYYHON KapTHHBI MHpAa,
B MIPAKTUYECKOHN ACSITENHOCTH JIIOAEH

MEXAHUKA

2.1

KMHEMATUKA

211

MexaHU4JecKoe JIBIOKEHHE. OTHOCHTENLHOCTD
MEXaHUYECKOTO JIBIDKEHUSL. Cucrema  orcuéra.
Tpaexropus

212

[lepememienne,  CKOpOCTb  (CpeOHssI  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalbHON
TOYKH, MX INPOEKUUH Ha OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMeleHni U CI0KeHue CKopocTei

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBwkeHue. ['paguku  3aBHUCMMOCTH  KOOpPAMHAT,
CKOPOCTH, YCKOpPEHHS, HyTH M  IepeMeLIeHUs
MaTepUaIbHON TOUKH OT BpeMEHHU

2.14

CBo0OoHOE TIaieHne. Y CKOpeHre CBOOOTHOTO TIaIeHUS

2.15

Kpuponuneitnoe nemwkenue. PaBHOMEpHOE IBUKEHHUE
MaTepUAIbHOM TOYKH IO OKPYKHOCTH. YTJOBas
CKOpOCTb, JHUHEIHas ckopocTh. Ilepuox u wyactorta.
HenTpocTpeMuTenbHOE YCKOPEHUE

2.16

TexHuueckue yCTpONCTBA: CIUAOMETP, JBUKEHHE
CHApSIJIOB, LIEMTHBIE U PEMEHHBIE MEpeIaun

2.1.7

[Mpaktudeckue paboTel. M3MepeHWe MrHOBEHHOH
cKopocTH. McciienoBaHue COOTHOIICHMS MEXAY Iy TSAMU,
MIPOUJIEHHBIMU TEJIOM 32 IIOCJIEN0BAaTEIbHbIE PaBHbIE
IIPOMEKYTKA  BPEMEHH IpPU  PAaBHOYCKOPEHHOM
JIBUKEHUH C Ha4daJlbHOM CKOpOCTBIO, PABHOM HYIIIO.
W3ydeHne nBWKEHUs IIapuKka B BI3KOM JKHIKOCTH.
W3zyuyenne nBmxeHus Tena, OpoLUIeHHOT0 TOPU30HTAIBHO

2.2

JIMHAMUKA

221

IIpunnun otHocutensHocTy ['anmunes. IlepBelid 3aKoH
HeroTona. MHepuuaibHble CUCTEMBI OTCUETA




2.2.2

Macca tena. Cuna. [TpyHIMI Cyneprno3uIiy CUI

2.2.3

Bropoi#i 3akon HploToHa 1j1 MaTepuaqbHOW TOYKU B
nHeprmanbHOn cucteme otcuéra (MCO). Tpetuit 3akoH
HeroToHa M MaTepranbHBIX TOYEK

2.2.4

3aKkoH BCEMHPHOTO TATOTCHUA. Cuna TsDKeCTH. HepBa;I
KOCMHYECKass CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOIBKEHHUS
n cwia TpeHus mokos. Koaddurmment tpenms. Cuia
COMPOTHUBIICHUSI TIPHU JBIDKEHUM TeJa B KUAKOCTH HIIH
rase

2.2.7

[MoctynatenpbHOE W BpamarejlbHOEC  JIBHXKCHHE
a0COITIOTHO TBEPIOTO TEIa

2.2.8

MOoOMEHT cuibl OTHOCHTENBHO OcCH BpaieHus. Ilnedo
cuibl. YcnoBus paBHoBecus TBEpAoro tena B UCO

2.2.9

TexHudeckue yCTpOHCTBA: MOAIINWIIHUKY, JBHXEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Mpaktudeckue padoTel. M3ydeHue nBrkeHus Opycka 1mo
HAaKJIOHHOM IIJIOCKOCTH ITOJ IEUCTBUEM HECKOJILKUX CHII.
HccnenoBanne  3aBHCHMOCTH ~ CHJI  yIPYTOCTH,
BO3ZHHKAOIMX B  jAehopMHpPYEeMOH TIpyXHHE U
pPE3WHOBOM 00Opasiie, OT BENHYUHBI HX JedOpMAaIlHH.
UccnepoBanue ycnoBuil paBHOBeCHs TBEPAOrO Teda,
MMEIOILETO OCh BPALICHUS

2.3

3AKOHbBI COXPAHEHUN A B MEXAHUKE

231

Nmnynsc MaTepHalIbHON TOYKH, CHUCTEMBI
MaTepUaIbHbIX TOYEK. MMIyJIbC CWIBI U H3MEHEHHUE
UMITyJIbCa TeJa

2.3.2

3akoH coxpaHeHuss umnyiasca B MCO. PeaktuBHOeE
JIBUKEHHE

2.3.3

Pabora criisl

2.3.4

MOoOnIHOCTE CUJIBI

2.35

Kunerndeckas  sHeprus  MaTepHalbHOM  TOUKH.
TeopeMao KHHETUYECKOH S3HEPTUU

2.3.6

[lorenumanbHas sHeprua. lloTeHuumanbHas >HEPrus
ynpyro nehopMHpOBaHHOHN NpyxuHbI. [loTeHnnansHas
SHEPrus Teja BOIU3U MOBEPXHOCTH 3eMIIU

2.3.7

HOTCHHI/IaJ'ILHLIC 1 HCNOTCHIUAJIbHBIC CHIIBI. CBs13b
pa6OTLI HCIIOTCHIMAJIbHBIX CHUII C HN3MCHCHUCM
MEXaHUYECKOU OHEPTHUn CHUCTEMBI TECII. 3akoH
COXPAaHCHUA MEXaHUYECKOU OHEpPTHUn

2.3.8

anyrI/Ie 1 HCYIIPYTUEC CTOJIKHOBCHUS

2.3.9

TexHuueckue ycTpoWCTBa: JBUKEHUE PAKET, BOJIOMET,
Komep, MPY>KUHHBIN MTUCTOJIET

2.3.10

[Ipaktnueckue padotol. 3yueHue cBsI3U CKOPOCTEN Tel
npu HeynpyroMm yzaape. McciemoBanue cBsi3um paboThI
CHJIBI C I3MEHEHHUEM MEXaHHYECKOM SHEPTHH Tela




MOJIEKYJIAAPHAS ®U3NKA U TEPMOJMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOI TEOPUU

3.11

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO-KHHETUYECKOM
teopuu. bpoyHoBckoe nemwxkenue. Juddys3us. Xapakrep
JIBWOKEHUA U B3aHMOJICVCTBUS YaCTHUL] BEIIECTBA

3.1.2

Mopenu cTpoeHUs ra3oB, >KUIKOCTEH U TBEPABIX TEN U
00bsICHEHHE CBOICTB BEIECTBA HA OCHOBE dTHUX MOJEJIEN

3.1.3

Macca monekyn. KomumuectBo BemectBa. IlocTostHHAst
ABoraapo

3.14

TemnoBoe paBHOBecue. Temneparypa u €€ U3MeEpEHUE.
[IIxana remnepatyp Lenscus

3.15

Mopgens wuaeanbHoro rasza. (OCHOBHOE YpaBHCHUC
MOHGKy.TISIpHO-KPIHCTH‘IeCKOfI TCOPHUHU UACAIIBHOIO ra3a

3.1.6

AbGcomroTHass ~ TeMmmepaTrypa Kak Mepa  CpeaHei
KHUHETHYECKOM OHCPruuM TCIJIOBOI'O ABMIKCHHA YaCTHIL
rasa. llIxana Temneparyp KensBuna

3.1.7

VpaBuenne Kianeiipona — MenaeneeBa. 3akoH
JlansToHa

3.1.8

l'azoBbie 3akoHBL. M30mpouecchl B UICATbHOM rase ¢
MOCTOSTHHBIM ~ KOJJMYECTBOM  BEIIECTBA:  H30TepMa,
n3oxopa, u3odapa

3.1.9

TexHUYECKHE yCTPOWCTBA: TEPMOMETD, OapoMeTp

3.1.10

[IpakTnueckue pabothl. M3mMepeHue macchl BO3AyXa B
KJIacCHOM KoMHate. MccnenoBanrue 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO0 rasa

3.2

OCHOBBI TEPMO/IMHAMUKN

3.2.1

TepMOZ[I/IHaMI/I‘IGCKaSI cucTeMa. BHYTpeHHSISI OHEPTUs
TepMOHHHaMH‘IGCKOﬁ CHUCTEMBI n CIIOCOOBI e€
N3MCHCHUA

3.2.2

KonndecTBo TemnoTel U paboTta. BHyTpeHHssT sHEprus
OJIHOATOMHOTI'0 MJICaJIbHOTO ra3a

3.2.3

Busl Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIINA,
U3JIyUYEHHUE. TennoéMKocTh Tena. VY enpHas
TEIUIOEMKOCTh BeliecTBa. Pacyér xommvecTBa TEIUIOTHI
MIpH TeTuIonepeaayde

3.24

IlepBblil 3ak0H TepMOoAUMHAMUKHU. IIpuMeHeHne epBoro
3aKOHA TePMOJMHAMUKY K u3omnpoueccam. I'paduueckas
UHTEpHpeTanus padoThl ra3a

3.25

TemnoBble MamuHbl. [IpUHUMINBI 1EUCTBUS TEIMIOBBIX
MamuH. [IpeoOpa3oBaHus DHEPrUM B TEIJIOBBIX
MamuHax. Koagdunument nonesnoro neiicreus (nanee —
KII[d) rernosoit mammael. [Hukn Kapro u ero KI1/]

3.2.6

Bropoit 3akoH TepMmoauHaMuku. HeoOpaTUMOCTh
IpoLlECCOB B Npupone. TeruioBble  ABUTaTENH.
DKOJIOTHYECKHE MPOOIEMBI TEINIOIHEPT € THKU

3.2.7

TexHu4ecKue yCTpOMCTBAa: JBUIaTellb BHYTPEHHETO
cropanus, ObITOBOI XOJIOIMIbHUK, KOHAULIMOHED




[Ipaktnueckue  paboTel.  M3mepenue — yaenbHOH

3.2.8 )
TEIUIOEMKOCTH
AT'PEI'ATHBIE COCTOSAHNMA BEIHLIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3oBanue W KoHzaeHcauusi. lcmapenue u
3.3.1 KHIICHUE.  YJIeNbHAs ~ TeIloTa  apooOpa3oBaHUs.
3aBHCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JABJICHUSA
339 AOcomoTHasE W OTHOCUTENbHAsT BIAXKHOCTH BO3IyXa.
Hacpiennslii nap
Teépnoe Temo. Kpucrammdeckne u amMopdHBIE Tena.
3.3.3 AHU30TpOnMsT ~ CBOWMCTB  KPHUCTAJJIOB. Kunxue
3.3 Kpuctamwisl. COBpeMEHHbIE MaTepHUabI
334 IInaBneHne ¥ KpuUCTalIM3alMs. YAelnbHas TeEIoTa
rorapneHust. Cyommmarus
3.3.5 YpaBHEeHHE TETIIOBOTO OaaHca
TexHudeckue yCTpOHCTBA: TMIPOMETP U IICUXPOMETP,
336 KaJOPUMETP, TEXHOIOTHMU IIOJNYyYEHHS COBPEMEHHBIX
MaTepuaioB, B TOM UHCJIE€ HAHOMAaTepuasloB, W
HaHOTEXHOJIOTUU
3.3.7 [MpakTudeckue paboThl. i3mepeHre BIaXKHOCTH BO3/AyXa
4 OJIEKTPOIUHAMUKA
DJIEKTPOCTATUKA
411 DneKkTpu3anus Tel. DIeKTpudeckuil 3apsa. [IBa Buma
NEKTPUUECKUX 3aps/I0B
4.1.2 [IpoBoAHUKH, AVDIEKTPUKH U TIOTYITPOBOTHUKH
4.1.3 3aK0H COXpaHEHHS IEKTPUICCKOTO 3apsiaa
414 B3aumoneiicteue 3apsaaoB. 3akon Kymona
Onextpuueckoe nosie. HanpsmkEHHOCTD 371EKTPHUECKOTr0
415 nosst. lpunnun cyneprnosuuuny. JInHuM HaNpsKEHHOCTH
3IIEKTPUIECKOTO OIS
416 Pabota cun snekrpocrarnueckoro mosd. [lorenuwman.
Pa3HocTh MOTEHIINATIOB
41 IIpoBOJHUKM WM JAMDIEKTPUKM B IIOCTOSIHHOM
4.1.7 ANEKTPUIECKOM ToJIE. Juanextpuueckast
MIPOHULIAEMOCTb
Onektpoémkoctb.  KonmeHcarop.  OneKTpo€MKOCTh
4.1.8 IJIOCKOTO  KOHJIEHCATOpa. ODHEPrus  3apssKeHHOTO
KOHZIeHCaTopa
TexHu4ecKue yCTpOMCTBA: 3IEKTPOCKOIL, SJIEKTPOMETP,
419 3NIEKTpOCTaTHIECKAS 3aIuTa, 3a3eMIIeHUE
3NEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
IIpUHTED
41.10 [IpakTnueckne paboTel. M3MepeHne >1eKTpOEMKOCTH
KOHZIEHCaTopa
[IOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKH B PA3JIMUHBIX CPEJAX
4.2 421 Ycn0Bus CyIecTBOBaHHS MOCTOSTHHOTO SIEKTPUIECKOTO

Toka. Mctounuku Toka. Cuna toka. [IocTOSHHBIN TOK




4.2.2

Hanpsixenue. 3akon OMa ajis yyacTka Lenu

4.2.3

DNeKTpHIEcKoe COTIPOTHBJICHHE. VYnensHoe
COTIPOTHBIICHHUE BEIIECTBA

424

HOCJ’IGI[OB&TCJ'II)HOC, napauiCiIbHOC, CMCIIaHHOC
COCIMHCHUC ITPOBOJHUKOB

4.2.5

Pabora anexrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6

MomHoCTh OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekrpoaBmxkymias cuia (nanee — 31C) u BHyTpeHHEe
CONMPOTHBJICHUE WCTOYHUKA TOKa. 3akoH Owma s
MOJTHOW (3aMKHYTOW) ayeKkTpudeckoil menw. Koporkoe
3aMBbIKaHUE

4.2.8

ONeKTpoHHAss MPOBOAMMOCTh TBEPIABIX METAJUIOB.
3aBUCUMOCTb COTPOTHBIICHUS METaJIJIOB oT
Temneparypsl. CBEpXIpOBOIUMOCTb

429

OnexTpuyecKuil TOk B Bakyyme. CBOICTBa 37I€KTPOHHBIX
MTy4YKOB

4.2.10

[MomympoBogawnku.  CoOCTBeHHass W IpHUMECHas
MIPOBOAMMOCTh  MONYHpPOBOAHUKOB. CBoifcTBa  p-N
nepexoa. [1omynpoBoTHIKOBEIE IPUOOPHI

4211

DIIEKTpUYECKUI TOK B 3IEKTPOJIUTAX.
DIIEKTPONIUTUYECKAS TUCCOLMALINS. DIEKTPOIH3

4.2.12

OnekTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSITENIbHBIN  pa3psa.  Pasnuudble  THIBI
CaMOCTOSITENIbHOTO pa3psiaa. Monnus. [1nazma

4.2.13

TexHudeckue yCTpONCTBA: aMIEPMETP, BOJIBTMETP,
peocTaT, WCTOYHHMKHM TOKA, OJJIEKTPOHArpeBaTelIbHbIC
npudopsI, 3JIEKTPOOCBETUTEIBHBIE pudopsI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JIHOZ,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYITPOBOTHHUKOBBIN
JIAOJ, FaJIbBaHUKA

4.2.14

[Ipaktuueckue  paOGoTel. M3ydeHue  CMeEIIAHHOTO
COEIIMHEHUSI PE3UCTOPOB.

N3mepenne O/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
conporusieHus. HaGmonenue anekrpoiusa

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (11 kaace)

Kon
MPoBePsIeMOro
pe3yJbTarTa

HpOBepfleMble NpeaAMETHBIC PE3YyJIbTATBI 0CBOCHUS OCHOBHOM

0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero 0opa3oBaHusi

111

JleMoHCTpHUpOBaTh Ha TpUMeEpax poiib U MeCTO (QHU3MKK B (QOPMUPOBAHHUU

COBpeMCHHOﬁ Hay‘lHOﬁ KapTUHbBl MHpA, B Pa3BUTHUHU COBpeMCHHOfI TCEXHUKHU H

TeXHOJ’IOFHfI, B HpaKTI/I‘leCKOﬁ ACATCIBHOCTHU J'IIOI[Gﬁ, OCJIOCTHOCTh U €IUHCTBO

(hm3nuecKoil KapTHHBI MUpa




11.2

Y4YHTEIBaTh TPaHUIBI TPUMEHEHHS U3YYCHHBIX (PU3NYCCKUX MOJCICH: TOUCUHBIN
AIEKTPUUECKUH 3apsl, aiepHasi MOJENb aTOMa, HyKJIOHHAsI MOJIE]b aTOMHOTO SIIpa
MIPH peIIeHNH (PU3NIECKHUX 3a1ad

11.3

PacmioznaBaTh (pu3mdeckue sSBICHHS (TIPOIECCHI) W OOBSCHATH MX HAa OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKH U KBAHTOBON (DPU3UKU: DIICKTPUUECKAs IPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYCCKOE, MAaTHUTHOE JICHCTBHS TOKa, B3aMMOJCHCTBUC
MarHuTOB, OJJCKTPOMATHUTHAS WHIYKIHSA, JCWCTBHEC MATHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM M JBIDKYIIUHCS 3apsij, SJICKTPOMAarHUTHBIC KOJICOaHHS WU
BOJIHBI, TPSMOJIMHEHHOE PACIpPOCTPaHEHHE CBETA, OTPa)KEHUE, MPETOMIICHHE,
unTepdepernus, audpakus W MONSIpU3AlUs  CBETa, JUCIEPCUS  CBETA,
(dhotoanekrpuueckuii 3pdexT (Goroadhdekr), cBeToBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEeKTpa aroMa BOJOPOJAA, ECTECTBEHHAass M HCKYCCTBEHHAs
PaAMOaKTUBHOCTh
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OnuceIBaTh HN3YUYCHHBIC CBOMCTBA BEUIEeCTBa (3JI€KTpI/I‘-I€CKI/IC, MarHuTHBIC,
OINTHYECKHE, 3JIEKTPUYIECKYIO MPOBOJMMOCTh  Pa3lUYHBIX  Cpen) 51
3JIEKTPOMAarHUTHBIE SABJCHUS (IPOLECCHI), MCHOJB3Ys (PU3NUECKHE BEIMYUHBL:
UIEKTPUYECKUI 3apsj, CUIa TOKA, IEKTPUUECKOE HANpPsDKEHHUE, JIEKTPUUECKOe
COTIPOTHBJICHHE, pa3HOCTh mnoreHnwano, JJC, pabora TOKA, WHIYKIIHS
MarHUTHOro mousisd, cuwia Awmmepa, cuia JlopeHIa, MHIYKTUBHOCTh KAaTYyIIKH,
SHEPTHUS DIEKTPUIECKOTO0 U MarHUTHOTO TIOJICH, MEPUOJ] M YacToTa KoJeOaHul B
KoneOaTeNnbHOM KOHTYpe, 3apsii M CHWiIa TOKa B IPOLECCE I'apMOHMYECKHUX
OJICKTPOMAruMuTHLIX KOJIe6aHI/II71, (bOKyCHOC pacCTOAHUEC U OTITHYCCKAA CHUia JIMH3EI,
IpY ONHCAaHUU NPABWIBHO TPAKTOBaTh (YHU3WYECKUH CMBICT HCIIOIb3YyEMBIX
BEJIMYHMH, UX O0O3HAYCHMS U EAMHUIIBI, YKa3bIBaTh (DOPMyJibI, CBS3BIBAIOIINE
JNaHHYIO (PU3WYECKYIO BETHYHHY C APYTHMMHU BETUUYHHAMUA
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OnwuchIBaTh U3y4eHHBIE KBAHTOBBIE SIBICHUS U ITPOIIECCHI, UCIIONB3Ys (PU3NIECKUE
BEIIMYUHBL: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTa CBETA,
SHEPTHUS U UMITYJILC (POTOHA, IEPHO/ TOTypaciaa, JHEPTH CBA3U aTOMHBIX SIJIEp;
MpH ONHCAaHWW NPABWIBHO TPAaKTOBaTh (DU3WYECKUI CMBICT HCIIONB3yEeMBIX
BEJIMYMH, MX OOO3HAYCHMS W EAMHUIIBI, YKa3bIBaTh (POPMyJibI, CBS3BIBAIOIINE
JaHHYI0 (U3MUECKYI0 BEIMYUHY C APYTUMH BEITMYHMHAMH, BBIYUCISTH 3HAYCHHE
(u3NUECcKOi BEINYHNHBI

11.6

AHanu3upoBaTh (U3UYECKUE NPOIECCHl U SIBJICHUSA, HCIOJB3YS (QU3MUECKUE
3aKOHBI U IPUHIUIBL: 3aKOH OMa, 3aKOHBI OCIEA0BATEILHOTO U NapaJIEIbHOTO
COEJIMHEHMS] TTPOBOJIHUKOB, 3aKOH J[xoyns — JleHua, 3aKOH 31€KTpOMarHUTHOM
WHIYKIUH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPAHEHUS CBETA, 3aKOHbI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHsS CBETa, ypaBHeHUe JiHmTelHa ast hortoaddekra,
3aKOH COXPAaHEHMSI dHEPryH, 3aKOH COXPAHEHUS WMITYJIbCA, 3aKOH COXpPAaHEHUs
AJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHUs MAacCOBOI0O 4ucia, mocrynarsl bopa,
3aKOH PaINOAaKTUBHOTO pacriajia; Ipy dTOM Pa3IndaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE M ycioBUs (TpaHUIB, 007acTH)
MIPUMEHUMOCTH

11.7

Ornpenenars HanpaBlIEHHE BEKTOpPa MHAYKIUU MArHUTHOTO MOJISl MPOBOJHUKA C
TOKOM, CHIIBI Ammiepa u cvitsl JIopeHta

11.8

CTpouTh W ONHUCHIBATh M300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€PKaJIOM, TOHKOM
JIMH30U




11.9

BEIMONHATE SKCHEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HYECKUX SBJICHUH U MPOLIECCOB
C UCTIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUH; IPH 3TOM (HOPMYIUPOBATH
po0OiieMy (3a/1a4y) U THIOTe3y yIeOHOr0 SKCIIEPUMEHTa, COONPaTh YCTAHOBKY H3
MPEJIOKEHHOTO0 000PYA0BaHUS, TPOBOAUTE OIBIT U (OPMYITUPOBATH BBIBOJIBI

11.10

OcCyIIeCTBIATE MPSMBIC K KOCBEHHBIC U3MEPCHHS (PU3NICCKUX BEIMYHH; TIPU 3TOM
BBIOMpATh ONTUMAIBHBIA CIIOCO0 M3MEPEHMSI M UCTIONB30BaTh U3BECTHBIC METOIBI
OIIEHKH MOTPEUTHOCTEN U3MEPEHUN
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HccnenoBath 3aBUCHMOCTH (DU3UYECKUX BEIWYHH C HCIIOIB30BAHUEM MPSIMBIX
M3MEPEHUIA;, TPH ATOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATh PE3yJbTaThI
MIOJTy9€HHON 3aBUCHUMOCTH (PM3WYECKNX BEIMYMH B BUIE TaOIUI U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

11.12

Cobmogate mpaBmia 0€30MacHOr0 TpyAa TpH MPOBEACHWW WCCIEIOBAaHUM B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MUCCIIeNOBATENbCKON W MPOEKTHOU
JESITEIIBHOCTH € UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1ab0paTopHOro
o0opymoBaHU

11.13

Pemarp pacuérHbie 3amaun ¢ SBHO 33laHHOW (PH3UYECKON MOJENBI0, UCIONB3YS
(u3nUecKkre 3aKOHBI U TIPUHIIUIIB; HA OCHOBE aHAIN3a YCIOBUS 3a/1a4H BEIOUpPAThH
(m3uyecKyr0 MOJIeNb, BBIETATh (HU3WYECKHEe BENHYUHBI H  (QOPMYIIHL,
HEoOXoIuMbIe Ui €€ pelIeHus, MPOBOJUTH PAacUEThl M OLIEHUBATH PEalbHOCTh
MOJTYYEHHOTO 3HaueHUS (PU3UIECKOH BETNUHHBI

11.14

Perrate KaueCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTMYECKH HEMPOTHBOPEUMBYIO
[ETIOYKY PACCYXKICHHI C OMOpOi Ha HM3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(usznueckue sIBICHUS

11.15

Vcnonb30BaTh mpu pemieHny y4eOHBIX 3aJad COBpPEMEHHblEe MH(OPMalUOHHBIC
TEXHOJIOTMH JUISI TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALMU U IPEJICTaBICHUS
y4eOHOW M Hay4yHO-TIOMYJIAPHOH HHGOPMALMK, NOJIYYEHHOH W3 pPasIn4HBIX
HCTOYHHUKOB; KPUTHYECKH aHAJTM3UPOBATH MOJTy4aeMyI0 HH(POPMAIIHUIO

11.16

OOBSICHATh NMPUHIIMITBI IEHCTBUSI MalIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3nuyaTh YCIOBHS UX O€30IaCHOTO UCIIOJIL30BAHHUS B IOBCETHEBHOM KU3HH

11.17

[MpuBomMTH TIpUMEpHI BKIaJa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIEI0 MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH

11.18

Vcrionp30BaTh TeopeTHUeCKHe 3HaHHA MO (U3MKE B TOBCEJHEBHOM XKHM3HU JUIS
obecriedeHus: 0€30MaCHOCTH TPH OOpallleHMH ¢ MpUOOpaMu M TEXHUYECKUMHU
YCTPOWCTBaMH, JUISl COXPAHEHHS 3/I0POBBS ¥ COOJIOICHNSI HOPM KOJIOTMYECKOTO
MOBE/ICHUS B OKPYXaIoIlIeil cpee

11.19

PaGotats B rpymme ¢ BEIIOTHEHHEM Pa3TUYHbIX COITHABHBIX POJIEH, TUTAHNPOBATh
paboTy Tpynmel, PalHOHAIBFHO pACHpPEAENATh OOS3aHHOCTH W IIIAHMPOBATH
JeSITebHOCTD B HECTAHAAPTHBIX CUTYALHSX, aJeKBATHO OLIEHUBATh BKJIA]] KQXKJOTO
13 YYaCTHHUKOB I'PYIIIBI B PEIICHHE PacCMaTPHUBAEMOM MPOOIIEMBI

HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (11 knacc)

Kon Koanposepsiemoro
IIpoBepsieMble 3JIeMEHTbI COAEP/KAHUS
pasaena 3JIeMeHTa
4 SJIEKTPOIUHAMUKA




4.3

MATHUTHOE IIOJIE. 9JIEKTPOMATHUTHAA MHAYKLUA

43.1

ITocTostHaBIE MAar"uThbl. B3aumoneticteue
MOCTOSHHBIX MAarHUTOB

43.2

MaruutHoe none. BekTop MarHUTHOM WHAYKLHWH.
IIpuHuun  cymepno3uuuu. JIuHUM ~ MarHUTHOM
nHAyKUuMW. KapThHa JIMHUI MAarHuTHOM HMHIYKUUU
I10JISI IOCTOSIHHBIX MAarHUTOB

43.3

MarnuTHOEe mOJEe MpOBOAHMKA ¢ TokoM. Kaprtuua
JUHUA TONS JJIMHHOTO TIPSMOTO TPOBOAHHWKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHMKA, KATYUIKH C
TOKOM. OnbIT Opcrena. BzaumoneiictBue
IIPOBOJHUKOB C TOKOM

434

Cuna Amriepa, e€ MOAYJb U HalpaBJICHNE

435

Cuna JlopeHua, e€ Moy b U HanpaBlieHue. [{BrxeHue
3apsDKEHHON YacTHLIbl B OJHOPOJHOM MAarHUTHOM
noJje. Pabora cuiel Jlopenna

4.3.6

SIBnenue 371eKTpOMarHuTHOM UHAYKIIMH

4.3.7

IToTok BEeKTOpa MAarHUTHON MHIYKLIUN

438

OJ1C unaykun. 3aKoH 3JIEKTPOMArHUTHON HHIYKITUH
®Dapanes

4.3.9

Buxpesoe anektpuueckoe mone. 3AC uHAYKIUU B
MIPOBOJHMKE,  ABIDKYIIEMCS  IOCTYHNaTeNbHO B
OOAHOPOAHOM MAarHuTHOM IIOJIE

4.3.10

IIpaBuno Jlenua

4311

WnnykrtuBHOCTE. SIBnenme camomuaykuuu. OJIC
CaMOUHIYKIIUU

4.3.12

3Heprm{ MAaravuTHOIO IOJid KaTyIIKu C TOKOM

4.3.13

DIIeKTPOMArHUTHOE TIOJIe

4.3.14

Texaunyeckue yCTpOfICTBaI IIOCTOAHHBIC MAarHMWThI,
QJICKTPOMArHuThl, JJICKTPOABUTATCIIb, YCKOPHUTEIN
QJICMCHTAPHBIX YaCTHULl, THAYKIIUOHHAS I1€Yb

4.3.15

HpaKTI/I‘IeCKI/Ie pa6OTBI. I/IsyquI/Ie MAaravuTHOI'O ITOJIA
KaTyHIKHU C TOKOM. I/ICCJ'IGI[OBaHI/IQ ﬂeﬁCTBHﬂ
IIOCTOAHHOTI'O MarovTa Ha  paMKy (¢ TOKOM.
I/ICCJ'IGZ[OBB.HI/IG SABJICHUA 3J'IeKTp0Mal"HHTHOﬁ

UHIYKIUU

KOJIEBAHUM S 11 BOJIHBI

5.1

MEXAHUYECKHUE U1 9JIEKTPOMAT'HUTHBIE KOJIEBAHU A

511

KomnebarensHass cucremMa. CBOOOIHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepwox, wacToTa,
ammuTyaa u $asa xkoneOaHui

51.2

IIpy>xuHHBIIA MassTHUK. MaTeMaTU4eCKUI MasTHUK




5.1.3

ypaBHCHI/Ie TapMOHHUYCCKHUX KoJIeOaHUiA.
Kunemaruueckoeun JUHAMHYCCKOC OIIMCaHUC
K0JIe0aTeIIbHOTO JBHKCHUSA

5.14

[IpeBpamerne  SHEPrMM  TpPH  TapMOHUYECKHX
kojeOanusX. CBsi3b aMIUIUTY bl KOJICOAHMIA HCXOTHON
BEJIMYMHBI C aMIUIMTYIaMU KOJIeOaHuii €€ CKOPOCTH U
YCKOpPEHUS

5.15

KonebarenbHbrit KOHTYD. CBoboaHbIe
JNIEKTPOMAarHUTHBIE  KOJeOaHWs B  HMJCAJIbHOM
KoneOaTenbHOM ~ KOHType.  AHAJIOTHUS — MEXIY
MEXaHUYeCKHIMHU " ANIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6

3aKOH  COXpaHEHHMs OSHEpPrMd B  HACAIBHOM
KOJIe0aTeIEHOM KOHTYpe

5.1.7

BrinyxaeHHbIe MexaHnueckrne Kosebanus. Pesonanc.
Pe3onancnas KpuBasl. BrinyxneHHbIE
QJICKTPOMAruuTHBIC KoJieOanus.

5.1.8

[lepemennspiii Tok. CHHYCOMAANBHBINA MMEpPEMEHHBINA
TOK.

5.1.9

MOHIHOCTI) NEpEMCHHOI'0 TOKaA. AMHHI/ITYZIHOG nu
HeﬁCTBYIOHIee 3HAYCHUE CUJIbI TOKA U HAIIPSHKCHUA

5.1.10

Tpanchopmatop.  IlpomsBomcTBo, mepemada U
noTpedieHue UIEKTPUIECKOI SHEPTHH.
OKOJIOTHUECKHe  PHUCKH  TpHU MIPOU3BO/ICTBE
3leKTpuuecko sHepruu. KynpTypa HCIONb30BaHUS
DJICKTPOSHCPIUM B HOBCCILHCBHOI\/’I KN3HU

5.1.11

Texaunueckue ycTpoiicTBa: ceiicmorpad,
ANIEKTPUYUECKUI 3BOHOK, JIMHUH dJICKTpOIepeaad

5.1.12

[paktuueckue pabotel. ccnenoBanne 3aBUCUMOCTH
NepuoJia MajblX KojeOaHui Irpy3a Ha HUTH OT JIJIMHBI
HUTU M Macchl Tpysa. MccienoBaHue NepeMEeHHOTO
TOKa B ILENH U3 IOCIEN0BATEIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U Pe3ucTopa

5.2

MEXAHHWYECKHE N SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHu4deckue BOJIHBI, YCJIOBUSA PaCIIpOCTPAHCHUA.

521 ITeproa. CkopocTh pacripoCTpaHEHUS U JJIMHA BOJTHEL.
[ToniepeuHble 1 TPOAOITBHEIC BOIHBI
5992 HEHPar##H# Wnrepdepennms u JUQpakus
o MEXaHUIECKUX BOJIH
593 3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. BwicoTa
o ToHa. TeMOp 3ByKa
ONEKTPOMarHuTHBIE BOJHBI. YCJIOBUS M3JIy4CHUS
524 3JIEKTPOMAarHUTHBIX BOJIH. B3aWMHas OpUEHTALUs

BeKTOpoB E, B M v B 31MeKTpOMarHUTHOH BOJIHE B
BaKyyMe




5.2.5

CBOHCTBa 3JCKTPOMArHUTHBIX BOJH: OTpPaXKCHHE,
MIPEIIOMIICHUE, TIOJISIPHU3AIIHS, g paxius,
uHTephepeHIusa. CKOpOCTh MIEKTPOMAarHUTHBIX BOJIH

5.2.6

[llxana »>JeKTpOMarHUTHBIX BOJH. IIpuMeHeHue
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[puHIHATTE paanoCBsI3n u TEJEeBUICHMUSL.
Panuonokamus.  DIEKTPOMArHUTHOE — 3arpsi3HEHUE
OKpY>Karollel cpebl

5.2.8

TexHuueckue YCTpOKCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YNbTPa3ByKOBas JAMArHOCTHKA B
TEXHUKE W MEAWIUHE, pajap, pPaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieun

5.3

OIITUKA

53.1

[IpssMonuHeiHOE  pacmpocTpaHEHUE  CBETa B
OIHOPOJHOM cpexe. JIyu cBera

5.3.2

OTpaxkeHre cCBeTa. 3aKOHbl OTPaXXEHUsI CBETA.
[ocTpoenne n300paskeHNi B IIIOCKOM 3epKalie

5.3.3

IIpenomnenue ceera. 3akOHBI INPEIOMIICHUS CBETA.
AOGCOTIOTHBIN TTOKa3aTeINhb MPEITOMIICHHUS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroiu
MOJIHOI'O BHYTPEHHETO OTPaKEHUS

5.3.5

Hucnepcust cBera. CIoXHBIH cOCTaB Oeloro cCBeTa.

LiBer

5.3.6

Cobuparomie u pacceWBaroline JWH3BL. TOHKas
nuH3a. POKYyCHOE paccTOsSHHE M ONTHYecKas Cuia
TOHKOW JuH3BL llocTpoeHne wu300pakeHHH B
coOMparoIMX M paccerBaloMX JuH3aX. Dopmyna
TOHKOH JINH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M

5.3.7

IIpenensl TPUMEHUMOCTH T€OMETPUUYECKOU ONITUKHU

5.3.8

Wntepdepennust cera. KorepeHTHBIE HCTOYHHKH.
YcioBus HaOMOAEHU MAaKCUMYMOB U MUHHMYMOB B
UHTEePPEPEHIIMOHHONW KapTHHE OT JBYX CHH(pa3HBIX
KOTE€PEHTHBIX ICTOYHHKOB

5.3.9

Hudpakuus cBera. JludpakiuoHHas  pemiérka.
YcnoBrue HaOMIOAEHUS TIABHBIX MaKCUMYMOB TIpH
naJCHUN MOHOXPOMAaTHYECKOIO cBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

5.3.10

Ilonsapuzanusa cBeta

5311

TexHUYecKHe yCTPOMCTBA: OUKH, JyIa, (oToarnmapar,
MPOCKIMOHHBIA ammapaTr, MHUKPOCKOI, TeJEeCKOIL,
BOJIOKOHHAsI ONTHKA, JAW(paKkiIUOHHAs peuIETKa,
MOJISPOU




5.3.12

[MpakTuueckne paboTel. M3MmepeHue mokazaTens
npenomiieHus. VccenoBanue CBOWCTB M300paXeHUHA
B nuH3ax. HabmomeHne aucnepcny cBeTa

BJIEMEHTbI CHELAJIBHOM TEOPMU OTHOCUTEJILHOCTU

6.1

I'panuiibl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.
[octymatsr TEOpUH OTHOCHUTEIFHOCTH:
WHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBETa B BaKyyMe,
TIPUHITATT OTHOCUTEIBPHOCTH DHUHINITEHHA

6.2

OTHOCHUTEIIEHOCTh OIHOBPEMEHHOCTH. 3aMeljicHUE
BPEMCHHU U COKPAIICHUE JUTUHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsI3p Macchl C SHEPrHe W MMITYJIIbCOM CBOOOTHOU

HaCTHUIbI. 3Hepr1/1;1 IIOKOs CBO60HHOI>1 qaCTHUIbI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKU

711

®oronbl. Popmyna [lnanka cBs3u sHEpruu HOTOHA C
€ro 4acTOTOH. DHEeprus ¥ UMIYJIbC POTOHA

7.1.2

OtkpeiTie U uccnenoBanue (oroaddexra. OnbiThi
A.I'. CroneroBa. 3akoHbI (hoTod(deKTa

7.1.3

VYpaBuenue DitHiureitna s porodrpdexra. «KpacHast
rpaHuna» ¢porodddexra

7.14

Jasnenue ceera. OneiTe I1.H. JleOGenena

7.15

XHUMHYECKOe NEUCTBHUE CBETA

7.1.6

Texandgeckue YCTpOHCTBA: ¢doTorneMeHT,
(hoTomaTumk, conHeuHas OaTapesi, CBETOANO/

7.2

CTPOEHHME ATOMA

7.21

Mogens atoma Tomcona. Oneitel Pezepdopaa o
UCCIIEIOBAHUIO CTpoeHUs aToMa. IlnanerapHas
MO/JIeJIb aTOMa

7.2.2

IToctynater  bopa. HM3nydenue ©  IOTJIOLIECHHE
(OTOHOB TpH mepexole aTroMa C OIHOTO YPOBHS
SHEepruu Ha Apyroi. Buasl ciektpos. CriekTp ypoBHEH
SHEPrUM aTOMa BOAOPOAA

7.2.3

BosiHoBbie cBoiicTBa wactuil. Bonubel ne bpoiind.
KopnyckynspHo-BomHOBOM  ayanmusm.  udpakuus
3NEKTPOHOB Ha KpHCTaIIax

724

CrioHTa"HHoe u BBIHYXKXJICHHOC H3JIYUYCHHEC.
YCeTpoicTBO U IPHHIIKI PabOTHI Jlazepa

7.25

TexHuuecKue YCTPOWCTBA: CHEKTPAJIBHBIA aHAINA3
(cmiekTpockon), J1azep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[Ipaktuueckue paboTsl. HaOmonenue nuHeHyaToro

CIEKTpa

7.3

ATOMHOE APO




7.3.1

MeTo 161 HAOIOIEHUS U PETUCTPAINH 3JIEMEHTAPHBIX
YaCTHI]

7.3.2

OtkpsiTHE panuoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIPEJICIICHUIO COCTaBa PAJMOAKTHBHOTO W3ITY4CHHUS.
CeoiicTBa anbda-, OeTa-, raMMa-u3rydeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3

OTKpbITHE TPOTOHA U HEeHTpoHA. HykiioHHas Mojenb
sapa leifizenbepra — IBaHeHko. 3apsm —smpa.
MaccoBoe uucino siapa. M3otomsr

7.34

Anbda-pacnaz. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usznmydenue. 3aKOH PaJMOaKTHBHOTO
pacmana

7.3.5

DHeprusi CBsI3M HYKJIOHOB B siipe. SIIepHbIe CHIIBL.
Hedekt maccsr siapa

7.3.6

Snepuble peakuuu. [lenenve u cuHTE3 Anep

7.3.7

Snepubiii  peaktop.  TepMmosiaepHbIii  CHUHTE3.
[IpobnemMbl ¥ TEPCHEKTHUBBI SIIEPHOW JHEPTETHUKH.
OKOJIOTHYECKHE ACTIEKTHI SIACPHON IHEPTETUKU

7.3.8

OneMeHTapHble 4YacTULbl. OTKpBITHE MNO3UTPOHA.
@yHIaMEHTaJbHbIE B3aUMOICHCTBUS

7.3.9

TexHuueckue  ycTpoilcTBa:  JO3UMETp, Kamepa
Busbcona, simepHsIii peakTop, aToMHas 6omba

7.3.10

IMpaktuyeckue paboTbl. MccnemoBaHue  TpEeKoB
yactull (110 TOTOBBIM (hoTorpadusam)

OJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3Bé3mHoro HeOa. Co3Be3nmusi, sSpKuUe 3BE3JBI,
ITAHETHI, UX BUJIUMOE JBIKCHHUE

8.2

Conneunast cuctema. IlnaHeTsl 3eMHOM Tpymmbl.
[InaHeThI-TUTaHTBl W WX CIYTHHKH, KapiIUKOBBIC
ia"HeTsl. Majbsie Tesna CoTHEeYHON CUCTEMEL

8.3

Connue, ¢orochepa u armochepa. ConHeuHas
AKTHBHOCTb

8.4

Hcrounnk >aepruu CosHIa U 3BE31]

8.5

3BE31bI, UX OCHOBHBIE XapaKTepUCTHKH: Macca,
CBETUMOCTbB, PaANyC, TEMIIEPATypa, UX B3aHMOCBSI3b.
[uarpaMMa «CnekTpanbHbIi KJIacC — CBETHMOCTBY.
3BE3/BI TJIABHOM MOCIEA0BATEILHOCTH. 3aBUCHMOCTD
«Macca — CBETHMMOCTB» U1 3BE3] TJaBHOU
MIOCIIE0BATEIBHOCTH

8.6

##HPar###BryTpenHee CTpPOEHHUE 3BE3L.
CoBpeMEHHBIE NPENCTABICHUS O NMPOMCXOXKACHUU U
sposronny CostHIA U 3BE37. DTallbl KU3HU 3BE3]

8.7

Muneunslii Ilyte — Hama [anaktuka. CroupanbHas

CTpyKTypa lasakTuku, pacrpeneieHue 3B€31, rasa u




neud. ITonoxenue u asmxkenue Connna B ['aakTHKe.
[Tnockast u ceprudeckas moACUCTEMBI | aakTHKU

Tunsl ranaktuk. Panuoranaktukuy u kBa3apsl. YHEpHble

88 JBIPHI B si7pax ralaKTHUK
Bcenennas. Pacmmpenne Beenennoii. 3akon Xa00ima.
8.9 Pazberanwne ramaktuk. Bo3pact u paguyc Beenennoid,
' Teopust bosbmoro B3peiBa. Monens  «ropsuen
Bcenennoit». PenukroBoe uzinyueHue
8.10 MacmtabHast cTpykTypa Beenennoii. MeTtaranakTrka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH




INPOBEPAEMBIE HA EI'S 11O ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBbI CPEJHEI'O OBIIETO

OBPA30BAHUA

Kon
MpoBepPseMOro
TpeOoBaHUs

1

IIpoBepsieMble TPeOOBAHHUS K MPEeIMETHBIM Pe3yJIbTaTaM OCBOEHUSI
OCHOBHOW 00pa3oBaTeIbHO MPOrPaMMbl CpeHero 001ero
o0pa3zoBaHust

ChopMHUpPOBAaHHOCTh YMEHUH  pacro3HaBaTh (U3WYECCKUE  SBICHHS

(mpotiecchr) M OOBACHATH MX HA OCHOBE M3yUYEHHBIX 3aKOHOB

Brnanenune ocHoBOMmoIararoniuMu (l)I/IBI/I‘ICCKI/IMI/I IOHATUSAMHA U BCIINYNHAMU,

XapaKTCpU3yrouMn (1)I/I3I/I‘IGCKI/I6 MpoUeCCChL

CdopMupoBaHHOCTH YMEHUH IPUMEHSTH 3aKOHBI KIIACCHYECKON MEXaHUKH,
MOJIEKYJISIPHOIM (DM3MKH U TEPMOIMHAMUKH, SJIEKTPOANHAMHUKH, KBAHTOBOM
Gu3uKU Ui aHanu3a U OOBSICHEHHS SIBJICHH MHUKPOMHpPA, MakKpoMHUpa U
MeramMmpa, pa3lin4aTbh YCIOBHSA (TPAaHUIBL, OOJIACTH) TPUMEHUMOCTH
¢u3nUecKuX 3aKOHOB, MOHUMATh BceoOmMi xapakTep (yHIaMEHTaIbHBIX
3aKOHOB ¥  OIPaHWYEHHOCTh HCIIOJB30BaHMS  YAaCTHBIX  3aKOHOB;
aHATM3UPOBATh (PU3MYECKHE MTPOIECCHI, HCIIONB3Ysl OCHOBHBIE TIOJI0KEHUS,

3aKOHBI U 3aKOHOMEPHOCTHU

ChopMupoBaHHOCTh YMEHHS PA3INyaTh YCIOBHS IPUMEHUMOCTH MOAEIEH

(u3NUECKUX Tel U MPOLECCOB (SBJICHUN)

CdopmMupoBaHHOCTH YMEHUS pelIaTh pacu&THbIC 3341 C SBHO 3aIaHHOHN 1
HESBHO 3aJlaHHON (PU3MUECKOi MOENbI0: Ha OCHOBAaHHU aHAJIM3a YCIIOBHUS
BBIOMpaTh (U3MUECKHE MOJIENM, OTBEHalolue TpeOOBaHMAM 3ajadH,
HNPUMEHSTH (OPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PH3UIECKUX
TEOPHH TMPH HCIOIB30BAHMH MAaTEeMaTHUYECKHUX METOJOB pEHICHUs 3ajad,
HPOBOJUTH PAcUYETHl HA OCHOBAHMM MMEIOIINXCS JIAaHHBIX, aHAJIM3HPOBATH
pe3yIbTaThl U KOPPEKTHPOBATH METOJbI PEHICHUS C YYETOM TOITYyYEHHBIX

pe3yIbTaToB

Pematp kadecTBEHHBIE 33/1a9H, TPEOYOIINE TPUMEHEHS 3HAHUH 13 Pa3HbIX
pa3aesioB IIKOJBHOTO Kypca (DU3UKM, a TaKXKe HHTErPallid 3HAHUK U3
JIpyTUX  IPEeIMETOB  E€CTECTBEHHOHAy4YHOIO  IIMKJAa:  BBICTPAUBAaTh
JIOTUYECKYIO LENOYKY pacCyX JEHUW C ONOpOl Ha H3y4YEHHBIE 3aKOHBI,

3aKOHOMCEPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUSA

BnaneHne OCHOBHBIMU METO/IaMH HAYYHOTO IO3HAHUS, UCIOJIb3YEMBIMU B
¢u3nKe: MPOBOJMUTH MpPSIMbIe M KOCBEHHbIE H3MEPEHHS (UIUIECKUX
BEIMYMH, BBIOMpas ONTHMAIBHBIA CHOCOO0 HM3MEPEHUS M HCHOJb3Ys
W3BECTHBIE METOAbl OLEHKH IOIPEIIHOCTEN HW3MEpPEHUil, NPOBOAUTH
UCCIICIOBAHNE 3aBUCHMOCTEH (DU3UUECKUX BEIMYMH C HCIOJIb30BAaHHEM
MPSIMBIX W3MEPEHH, OOBACHATH TMOJYYCHHbIE pPe3yJbTaThl, HCIOIB3YS
¢u3nUecKue TEOpHUH, 3aKOHBI M MOHATHUS, W JIeNaTh BBIBOIBI; COOMIOAATH

nmpaBmiia 0€30MAaCHOTO TPyAa MPW MPOBEACHUH HCCIEIOBAaHUI B paMKax




y4e0HOTO DIKCHEPUMEHTa W Y4eOHO-HCCIICIOBATCIBCKONW JCITEIBHOCTH C
WCTIOTIb30BaHUEM IH(PPOBBIX M3MEPUTENBHBIX YCTPOMCTB U TAO0OPATOPHOTO

o0opymoBaHus

ChopMUpPOBAaHHOCTh YMEHUN aHAIU3UPOBATh M OIICHUBAThH TOCIICICTBUS
OBITOBOM W TIPOM3BOICTBEHHOW ACSATEILHOCTH YEIIOBEKa, CBS3AHHOU C
(UBMYECKUMH TPOIIECCAMH, C IO3UIMI JKOJIOTHYECKON 0e30macHOCTH;
MIPEJICTaBICHUH O PAIMOHATBHOM MTPUPOIOTIONB30BaHNH, & TAK)KE PAa3yMHOM
WCIIOJIb30BAaHUU JOCTIDKCHUM HAYKM W TEXHOJOTHH NJsl NajdbHEHIIero

Pa3BUTUA YETIOBEYECKOT'O 06II.IeCTBa

OBnaneHue pa3TuIHBIMA CIOco0aMu paboTsI ¢ nHpopMarueit puzndeckoro
CONICP)KaHUsl C  WCIOJIb30BAHUEM COBPEMCHHBIX  WH(OPMAIIMOHHBIX
TEXHOJIOTHIA; pa3BUTHE YMEHHHA KPUTHYECKOTO aHamu3a |  OICHKH

JIOCTOBEPHOCTH TOJTy4aeMOi HHPOPMaIIH

10

ChopMUpPOBaHHOCTH yMEHUH MIPUMEHSTH OCHOBOIIOJIAraoiye
aCTPOHOMUYECKHE TIOHATHUS, TCOPUHU U 3aKOHBI JIJIS aHAIH3a U OOBSICHEHUS
(hU3UYECKUX TPOIICCCOB, MPOUCXOASIINX Ha 3BE3/1aX, B 3BE3THBIX CUCTEMAX,
B MEXTAIaKTUIECKON Cpejie; NBIKEHUS HEOECHBIX TN, IBOJIOINH 3BE3 1

Bcenennoi




HEPEYEHbD 3JIEMEHTOB COAEP/KAHUSA, IIPOBEPSAEMbIX HA EI'D 11O ®PU3UKE

€MbI

Kon
pazneaa/t

11

Kox
JJ1eMe
HTAa

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

MEXAHUKA
KNMHEMATUKA

111

1.1.2

113

MexaHH4ecKoe JIBHKCHHE. OTHOCHTENIPHOCTh  MEXaHHYECKOI'O

nBrkennsa. Crucrema orcuéra

MarepuanbHas TOUKa.

TpasKTOPHE

Eé& pamrye-BekTop:
Flt)=(xle) e ) =(2)),
TpaeKTOpIIA,
TepeMellieHIe: / v
AF =7 (ty) =7 (t,) =7y =7} = X
=(Ax, Ay, A2),

Iy TE.
CroxeHIe [lepeMelneHHil:

N, =, + %,

CKOpoCTh MaTepUATbHONU TOYKH:
AF
At

=F'= [Ux.UJ..U__].

L= :

Ar—+

Ax , ' ,
v o=— =X,. AHAJIOTIYHO v, =Y, V.=, .
At :

CroKeHHIe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue NEPpEMCUICHHUA U ITYTU MaTepI/IaJ'IBHOf;I TOYKHU IIpH

HpHMOJ’IHHGﬁHOM JBYDKCHHH BJOJb OCH X IO rpa(I)HKy 3aBUCUMOCTHU

Dx(t)

114

. . _Ap _,
VekopeHIe MaTepHalIbHOI TOUKIL: d = &—L =5/=(a,
I laro

a, = =(v,),". aHamormIHo a, = (v, ]r'; a =(v.)"

Ay,
Aty s



1.15

PaBHOMeEpHOE NPSAMOJIMHEHHOE TBUXKEHUE:!
xX(t) = xg + Vput
Uy (t) — Vo, = const

1.1.6

1.1.7

118

PaBHOYCKOpGHHOQ HpHMOJ’IHHCﬁHOG JABHUKCHHUC!

-

x(t)=x,+uD, r+ﬂr*'r
- —-tp Ox T

v (t)=u, +at

a. = const

Vi

Yo o

(] Xo t—-

I[BI/I)KGHI/IG TECIa, 6pOIJ_I6HHOI‘O moJa yrjiioM o K TOpru30HTY:

-

[.‘r{f} =X, + U f =X +U,cosa-f

i ,
1,1'{?} =¥y +Uyf+ g1T =V, T U, sina- I—STT

v (t)=u, =v,cosa

v.(t)=v,, +g1f=u,sino— gt

=0
=—g =const

o
oX
o
oy

Kpuponuneitnoe neuxxeHue. JBrkeHre MaTepualbHON TOUKH 110

OKPY>KHOCTH.
YrnoBas v TMHEWHAs! CKOPOCTh TOYKH:

v = wR

HpI/I PaBHOMCPHOM JIBMJKCHHUU TOYKH 110 OKPYKHOCTHU




1.2

_27r_2
w= 7= v

. L[eHTpOCTpeMI/ITeJ'H)HOG YCKOPCHUEC TOYKU:

. [lonHOE yCKOpEeHHE MaTepUaATbHONU TOUKH

TBépnoe Teno. IloctynaTenbHOE U BpallaTeIbHOE IBUKEHUE

1.19 B
TBEPAOrO Tena
JMUHAMUKA
121 HNuepuuansublie cuctembl otrcuéra. IlepBrii 3akoH HproToHa.
o ITpunnun otHOCUTENBHOCTH [ anumnes
Macca Tena. [InoTHOCTE BeliecTBa:
m
1.2.2 p= v
Cuna. [IpyuHIun cyneprno3uuy Cui:
123 FpaBHoaeﬁCTB = Fl + F2+' .
Bropoii 3akon HeroToHna: ans MmatepuanbHoi Touku B UCO
Fl =ma,q
1.24 -
i Ap = FAt
npu F = const
< —
Fi?_ F 21
125 Tpetunii 3axkoH HeroTOHA 17151 MaTepHUaIbHBIX TOUEK:
Fip = —Fp
3akoH BCEMHUPHOI'O TATOTCHUA: CHJIBI MIPUTSAKCHUA MEXKOY
TOYCYHLIMU MaCCaMU pPaBHbI
m;m,;
F=0p
1.2.6

Cwuna Tspxectr. LieHTp TsbkecT Tena. 3aBUCHMOCTD CUITBI TSHKECTH OT
BBICOTHI N Ha/l MOBEPXHOCTHIO TUIaHETHI paauycoM RO:
GMm

M9 = Ro + h)?




1.3

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenns. Cyxoe TpeHHe.
Cwuia TpeHHS CKOJTEKEHUS:

E, = puN

Cuna TPCHUA MMOKO:

Koadutuent tpenus

1.2.9

131

13.2

[aBnenue:

CTATUKA

—

F
MoOMEHT CHJIbl OTHOCUTEIIBHO OCH BpallcHUs:

M| = Fl, rae | — medo cuist

>

F

OTHOCUTENIBHO OCH, Npoxopasmeid uepe3 Touky O mneprneHAuKyISIpHO
PHUCYHKY
Lentp macc tena. LleHTp Macc cuCTeMbl MaTepHAIbHBIX TOUEK:

myr, + myry+...
TI_I.M. =

m; + my+...

B onHopoaHOM moJie TKeCTH
(g = const)

HCHTP MacCC TECJIa COBIIAAACT C €ro HCHTPOM TAKECTHU

1.3.3

Ycnosus pasHOoBecHs TBEpaoro Tena B ICO:




14

A2

[M+M,+..=0
\[}:"1+F2+...=[J

3akon Ilackans
JlaBienue B xxuaKocTH, Mokosmmeics 8 UCO:

p =Dpo+ pgh

3akoH Apxumena:

>
>

F Apx — —B BBITECH

€CJIM TeJO U KuaKocTh rmoxosites B ICO, To

F Apx = pg VBbITeCH

YcnoBue miaBanus Ten
3AKOHbBI COXPAHEHINSI B MEXAHUKE

NmMnynbc MaTepruaabHON TOUKU:

- -

p=mv

™~y

NmMnynsc cucTemsl Ten:

P =01 +p2+

3aKOH U3MEHEHHS U COXpaHCHUA UMITYJIbCa:

B UCO

- -

Ap = A(pl + p2t.. ) = FlBHeH_IHAt + FZBHemHAt+- -

B UCO , ecin
Ap = A(py +p+...) =0
, €CITH

- -

FlBHeIHH + FZBHemH+- ..=0

PeakTuBHOE JABHXXCHHC




1.4.5

1.4.6

1.4.7

F

Ar X
Pabota cuibl Ha MaToM TIepeMEeCHUH:

A=|ﬁ|-|ﬁf|-c05 a=F -Ax

a F

()
MOoOIIHOCTD CHIIBL:

€CJIN 3a BpeMs

At

paboTa CUITbI U3MEHSIETCS Ha , TO MOIIIHOCTD CHJIBI
AA

P=—o0 =F-vu-coso
ﬂr Ar—=

KuneTtnueckas s3Heprust MaTepuaibHON TOUKU:

mv?  p?

Exun = =

2 2m

3aK0H U3MEHEHUS] KWHETHYECKOW SHEPTHH CUCTEMBI MaTepPHAITbHBIX
touek: B UCO AEkun = Al + A2 + ...

ITorenuunanbsHas SHeprus:

JJI IOTCHIUAJIbHBIX CHII

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHII

ITorenumanbHasg SHEprus MaTepUAIbHOW TOYKHU B OJIHOPOJIHOM M0JIE
TSDKECTU:

El'[OTeHH = mgh’

[lorenumanbHas 3HEPrus yrnpyro 1eopMUpOBaHHOTO Tela:

kx?
En()TeHu = T




1.4.8

3aK0H U3MEHECHHS W COXpaHEHUS MEXaHMIECKOW SHEPTHH:
Euex = Exen + Enorerm.
B ITCO AEyex = Ascex menoresm. can
B IICO AE,.x = 0. eClI Agcex memoresn. cux = 0

1.5

MEXAHUWYECKHWE KOJIEBAHUA Y1 BOJIHBI

151

lapmonnueckne xoneOaHMS MaTepHalbHOW TOYKH. AMIUIUTYAAa U
(haza xonebanuii. KunemMatndaeckoe onrcanue:
w(f) = Asin| ot +o0, )
v(=x/'.
a(f=(v, ), =—"xf)=a +0'x=0,

rac X - CMECIICHUE U3 paBHOBECHS.

JlmHaMHYeCcKOe OIHCaHuE:

ma, = —kx,

rue
k = mw?

. DTO 3HAYHT, YTO
E, = —kx.

SHGPFGTI/I‘IGCKOG OIIMCaHUC (3aKOH COXpaHCHHUA MEXaHUYECKOH

SHEPTHUH):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBs13b AMIUIUTY AbL KoJieOaHu CMCIICHUA MaTepHaHBHOﬁ TOYKH C

aMIUTUTYIaMH KoJeOaHui e€ CKOPOCTH M YCKOPEHHUSI:

U =04, @ =04

152

[epuon u yacrora KoneOaHuii:

Hepnozl MaJIbIX CBO60,Z[HI>IX KOJIEOAHMI MATEMAaTUYECKOTO0 MAaSTHUKA:

T=2?EJI
g

[leproa cBOOOAHBIX KOIEOAHHM MIPYKMHHOTO MasITHAKA:




T'=2n |—
k
153 Brinyxaennsie konebanus. Pezonanc. PesonancHas kpuas
[Tonepeunsle 1 npoxoasHbIE BOJHBI. CKOPOCTH pacpoOCTpaHEHUs U
JUTMHA BOJIHBL:
A=vT = v
154 v
Wntepdepenuns u audpaxums BoIH
155 3ByK. CKOpOCTH 3ByKa
2 MOJIEKYJISIPHASA ®U3UKA. TEPMOJVNHAMUKA
2.1 MOJIEKYJISIPHASA ®U3UKA
Mogenu cTpoeHHs] Ta30B, XKUAKOCTEH U TBEpABIX Ten. IlycTh
TepMOAMHAMUYecKass cructemMa (Teno) cocTouT u3 N OAMHAKOBBIX
MoJieKyJ. Torma Konu4yecTBo BelecTBa
N m
TN e
211 |,
rae
Ny
— uycio ABorajpo, M — Macca CUCTEMBI (Tena),
U
— MOJIIpHAsI Macca BellecTBa
2.1.2 TemmoBoe ABMKEHUE aTOMOB M MOJIEKYJ BEIIECTBA
2.1.3 BsanmoaelicTBre YaCTHIL BEIECTBA
214 Huddysus. bpoyHoBckoe nBrkeHue
2.15 Mogens uneansHoro raza B MKT
CBsi3p MEXIy JAaBICHHEM U CpeJHEW KHHETUYECKON OSHeprueit
MOCTYMATELHOTO TEIUIOBOTO JBIKEHHS MOJIEKYJ HIealbHOro Tasa
(ocunoBHOe ypaBHerne MKT):
p=-mnv’ _2n { LA P
2.1.6 3 3 1 2 307

rac MmO — macca O,I[HOﬁ MOJICKYJIbI,

N
"=y




- KOHIOCHTpalus MOJICKYJI

2.1.7 AbcoumotHas Temneparypa: T =t +273K

CBsi3p TemmepaTypbl Ta3a CO CpelHedl KHHETHYeCKOW sHeprueit
[IOCTYNaTEIbHOTO TEIIOBOTO ABM)KEHUS €r0 MOJIEKYI:

i 2
| M Skt
L2 2

2.1.8

EZI'I.‘A:

2.1.9 VYpaeuenune p = nkT

MOHGJ’H; HUCaJIbHOI'O ra3a B TCPMOJUHAMUKE!

(Vpaprerme Merrereera — Krareiipona
| BEIpeuKeHHE U1 BHYTPeHHEH SHEPTHH

VpaereHne Menneneera — KianeiipoHa (IpHMeHIM

3AIIICII):

oV =""RT =vRT =NkT, p=PRL
2.1.10 LL LL

EHPE.}KEHIIE PIRIE:| BH‘_YTPE—'HHEﬁ JHEPI'HI OIHOATOMHOTO

raza ([IpHIMeHIMEle (POPMET 3aIlICH):

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

3aKoH I[aJ'ILTOHa AJIA JaBJICHU CMCCHU Pa3peCiKCHHBIX I'a30B:

2.1.11 p=ps+Dr+..

H3zomporiecchl B pa3pekeHHOM ra3e ¢ MOCTOSTHHBIM YUCIIOM MOJICKYIT
N (¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA V):
m3otepMma (T = const): pV = const ,

2112 n3zoxopa (V = const):

p
== t
T cons

n3obapa (p = const):




<

— = const
T

I'padmaeckoe npencTapiaeHne m3omnporeccos Ha PV-, pT-u VT-
JHarpamMMax.

OO0ObeMHEHHBIH ITa30BbINA 3aK0H:
pV

—— = const
T

JJIA IIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V.

Hacseimmennsie 1 HEHACHIIIICHHBIE Iapel. KauecTBeHHas 3aBUCHMOCTH

2.1.13 IUIOTHOCTU M JAABJICHUS HACBHILICHHOIO Iapa OT TeMIIepaTyphl, UX
HE3aBUCHMOCTh OT 00bEMAa HACBHIILIEHHOTO Mapa
BnaxxHocTs Bo3ayXa.
OTtHOCHTENBbHAS BIAKHOCTb:
¢ _ pnapa(T) _ pnapa(T)
2114 Puacsmnapa (1) Pracsnnapa (1)
9115 W3MmeHeHue arperaTHbIX COCTOSIHMM BELIECTBA: HCIAPEHUE U
o KOHJIGHCALUsI, KUIICHHE JKUAKOCTH
V3MeHeHne arperatHelX COCTOSIHUM BeEILecTBA: IUIABJICHHE U
2.1.16
KpHUCTaTH3aLs
2.1.17 [IpeobpazoBanue sHepruu B (Pa30BHIX MEpexoax
2.2 TEPMOJJNHAMUKA
221 TertoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sueprus
293 Temnonepenaya kak coco0 M3MEHEHHs BHYTPEHHEH >HEpruu 0e3
o coBepieHus padoThl. KOHBEKIHS, TEIUIONPOBOIHOCTD, H3Ty4YCHUE
KonnuecTBo TemnoTs!.
VY aenbHas TEINIOEMKOCTh BEILIECTBA C:
2.2.4 0 = cmAT
VY aenbHas Teraora napoodpaszosanus L: Q = Lm.
2.2.5 VY aeneHas Terora miasieHus A Q = Am.
VY nenbHas TeroTa cropanus Tommsa : Q = gm
OneMeHTapHast paboTa B TEPMOAMHAMHUKE:
2.2.6

A =pAV




Brrurcnenue paboThl 1o rpaduky mpoliecca Ha PV-guarpaMme

IlepBriii 3aKOH TEPMOJIUHAMUKH:

Q12 =AUy; + Aqp = (Uy — Uy) + Ag,

2.2.7
Annabara:
Q12 = 0= Ay, = (U; — Uz) = AUy,
2.2.8 Bropoii 3akoH TepMoarHaMuku. HeoOpaTumbie IpoIiecChl
[Ipuntune! nefictBus TerioBsix MammmH. KITJT:
nzdﬂmzhm_|“-xm| |‘-—IEEI'[|
2.2.9
Makcumansaoe 3nauenue KIT/. Huxn Kapno:
T. .. -T. T
2.2.10 maxn =My, = ———— =1-—22_
T E=rp T E=Tp
YpaBHEHUE TEILIOBOTO OajlaHca:
2.2.11 Q1+ Q2 + 03t
3 OJIEKTPOJJUHAMUKA
3.1 SJIEKTPUYECKOE TTIOJIE
OneKkTpu3anusa Tel U €€ MpOsABICHHS. DIEKTpUUYecKui 3apsn. [lBa
3.1.1 BHIA 3apsga. OJEMEHTAPHBIA DIIEKTPUUECKHH 3apsii. 3aKoH
COXpaHEHUS JICKTPHUUECKOro 3apsiaa
B3anmogeiicTeue 3apsaoB. Todeunsie 3apsanbl. 3akoH Kynona:
B OJTHOPOJHOM BEIIECTBE C TUIIEKTPUIECKON IPOHUIIAEMOCTHIO
€
3.1.2
- l “Ya
Foplallel 1 Jalle
&r” 4mes, 17
3.1.3 Onektpuyeckoe nojie. Ero neficTBre Ha IIEKTPHUUECKUE 3aPsIbl
3.14 Hanpsixk€HHOCTB 37IEKTPUUECKOTO MOJISL:




>

) F

E =
quOGHLIﬁ
ITone ToueuHnoro 3apsja:
q
ET = k_Z
T
i)
OJHOPOJIHOE TOJIE:
E = const.

KapTtuns! 1uHui HanpspDKEHHOCTH 3TUX MTOJIEH

3.1.5

HOTGHHI/I&J’IBHOCTL QJICKTPOCTAaTUYCCKOI'O I10JIA.

Pa3HOCTI) IIOTCHLMAJIOB U HaHpﬂ)KCHI/Iei
A1z = q(d1 — ¢2) = —qAp = qU.

HOTGHHI/IaﬂbHaﬂ OHEPTUsd 3apsAaaa B JICKTPOCTATUYCCKOM II0JIC:

W =q¢

IloTennuan QJICKTPOCTATUYCCKOI'O ITOJIA:

o=2
q

CBs3p  HaNPsHKEHHOCTH TOJS W PA3HOCTH IMOTEHITUAIOB

OJTHOPOIHOTO dNieKTpocTaTryeckoro most: U = Ed

IS

3.1.6

[TpuHIHKI CYTIEPIO3UITUH SJEKTPUUIECKUX MOJIeH:

E=E1+E2+,¢=¢1+¢2+

3.1.7

HpOBO}IHI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.
VcnoBue PaBHOBECHU: 3apAA0B: BHYTPU IIPOBOJHHUKA

Et=0

, BHYTpPH U Ha ITIOBEPXHOCTHU IPOBOJAHMKA (@ = CONSt




3.1.8

I[I/IBJ'ICKTpI/IKI/I B DOJICKTPOCTATHYCCKOM IIOJIC.

MNPOHUIIACMOCTH BCIUICCTBA €

I[I/IBJ'IGKTpI/I‘-ICCKa}I

3.1.9

3.1.10

3.1.11

KOHI[CHCEITOp. 9J'I€KTpOéMKOCTI> KOHJACHCATOpa:

q
C=—
U

9J’IeKTpOéMKOCTI: IJIOCKOI'0 KOHJACHCATOpa:

£€yS
=0 =&y

d

HapannenLHoe COCIMHECHUEC KOHACHCATOPOB!

q-= q1+q2+""U1 = UZ :"'JCHapaHH_C1+C2+"'

ITocnenoBatenpHOE COCTMHEHNUE KOHJACHCATOPOB:

U=Ui+U;...q1=q; =... =—+—+..

DHeprust 3apsHKeHHOTo KOHAGHCATOopa:

U CU? 2
2 2 2C

3.2

3.21

3AKOHBI ITOCTOAHHOI'O TOKA
Cuita Toka:
7-2q
At At—s0

ITocTostunsrii Tox: | = const

st mocrostaHOTO TOKA ( = It

3.2.2

VYcnoBust CyIecTBOBAHUS HIEKTPHUECKOTO TOKA.
Hampsoxenne U u D/1C E

3.2.3

3akon OMa JJis yJacTKa IeTH:

U
==
R




3.24

3.2.5

BHCKTpI/I‘lCCKOG COIIPOTHUBJICHHC. 3aBHCHMOCTD COIIPOTHUBJICHUA
OAHOPOAHOI'0 MPOBOJHUKA OT €ro AJWHBI U CCUCHUA. yHCHLHOG

COIIPOTHUBJICHHUEC BEUICCTBA.

l

Hctounnku Toka. DJIC HCTOYHUKA TOKA!
A

CTOPOHHUXCHIT

q

E =

BHyTpeHHee COIIPOTUBJICHNEC UCTOYHHUKA TOKA

3.2.6

3.2.7

3akoH OMa a5t MOTHOH (3aMKHYTOH) anekTpudeckoit nernu: E = IR +

Ir, oTkyna

[TapannensHOE COETUHEHHE TIPOBOIHUKOB!
I=11+12+...,Ul=U2=.,

HOCHeﬂOBaTeHBHO@ COCIMHCHUC ITPOBOJAHHUKOB:
U=Ul+U2+.,11=12=..,
RHOCJ] = Rl + R2+

3.2.8

PaGora anextpuueckoro Toka: A = 1Ut.
3akoH Jlxoyns — JleHua:

Q = I2Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=Ft




MOH_IHOCTI: QJICKTPUYICCKOI'O TOKaA:

A4
P=—010 =1U
Az Ar—0
TemmoBast MOIIHOCTB, BEIIENsIEMast HA PE3UCTOPE:
e
2 U -
P=I'R=—=1IU
3.29 R
MoIHOCTh UCTOYHHKA TOKA!
A4
©T. CHIT _
F = ~ =FEI
Ar—{)
CB0OOIHBIE HOCHTENU DJCKTPHUUECKUX 3apsIOB B MPOBOJHHUKAX.
3.2.10 MexaHu3Mbl IIPOBOJUMOCTH TBEPABIX METAIOB, PAacTBOPOB H
pacIuiaBoB 3JIEKTPOJIUTOB, ra3os. ITomynpoBogHUKH.
ITonynpoBOJHUKOBBIN AHOL
3.3 MAT'HUTHOE IIOJIE
MexaHnueckoe B3aMMOJEHCTBHE MAarHuToB. MarnuTtHoe T1oJIe.
Bekrop MmaruutHON HHAYKUWU. [IpUHIMT Cyneprno3ulii MarHUTHBIX
TIOJIEH:
B =B;+B,+..
3.3.1 1 2
JIMHMM MHIYKIUH MarHUTHOrO mnosd. KapTuHa SuHUM WHAYKIUU
MarHUTHOTO TIOJIS TOJIOCOBOTO M TIOAKOBOOOPA3HOTO TMOCTOSHHBIX
MarHuToB
OnwiT Opcrena. MaruuTHoe 1ojie MPOBOAHMKA ¢ TOKOM. Kaptuua
3.3.2 JIMHUM MHAYKIUU MarHUTHOTO TIOJIS JUIMHHOTO TPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MMPOBOJAHMKA, KATYIIKH C TOKOM
Cuna AMriepa, e€ HalpaBJIEHUE U BEJIMYNHA!
F, = IBlsina
3.3.3 | ,rae o — yroa Mexay HalpaBJICHUEM IIPOBOJIHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HarpaBlieHUE U BEJIMUYNHA!
Frop =l q | vBsina
3.3.4 | 1€ o — yroji MexIy BEKTOpaMu




3.4

-

B
. JIBum>KeHne 3apsyKeHHON 9acTUIBI B OJTHOPOTHOM MarHUTHOM I0JIe
OJIEKTPOMATHUTHAS MHAYKIMA

IToTok BeKTOpa MArHUTHON UHITYKLIHUU:

® = B,,S = BScosa

34.1
3.4.2 SBnenue anekTpomMarauTHOM HHAYKIMK. DJC HHIYKIUN
3aKOH 3NeKTpoMarauTHoM nHAykuuu dapanes:
AD
343 E = =@’
N .r
A=)
5’5 in’
N .
7
( e =d)
DJIC MHIYKIMHU B IPSIMOM MPOBOJHUKE JUTHHOI |, ABMKyIIEMCsI CO
CKOPOCTBIO
v
wvli)
344

B OZIHOPOJHOM MarHUTHOM 1oJie B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MEeXly BeKTopoM B u Hopmasbio

-

n

K IJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI

-
>

lnv

, €ClIn




TO
| E; |I= Blv

3.4.5

3.4.6

IIpaBuno Jlenna

MNHIyKTUBHOCTB:

L_qn
T

, i @ = LI
Camonnnykrus. 2/1C caMOMHIYKIIAH:

A
E. =— EL =—1II
—0

3.4.7

3H€pI‘I/ISI MAarfvTHOIO IOJid KaTyllIKU C TOKOM:

LI?
W=7

3.5

351

OJIEKTPOMATHUTHBIE KOJIEBAHUA 11 BOJIHBI

KoneOaTenbHblii  KOHTYP. CBoOomHBIE  DIIEKTPOMATrHUTHEIE

KOJIe0aHuUs B MJICAIBHOM KOJIe0aTeIbHOM KOHTYpE:
[4() =G umsin 0+ @)

]fffﬁ] =, = O, €08( 38 + @y ) = I, cos(cat + )
®opmyna TomcoHa:

T =2nVLC

, OTKyJa




CBsI3p aMITTUTYABI 3apsAaa KOHJAEHCATOpa C aMIUIATY/IOW CHIIBI TOKa
NP CBOOOIHBIX JJIEKTPOMATHUTHBIX KOJCOAHUSIX B HIACATHHOM

KOJIe0aTelbHOM KOHTYpe:

— Im
gma:r. -
L

3aKoH cOXpaHEHUsI SHEPTUH B UACATBHOM KOJIeOaTeTbHOM KOHTYpE:
3.5.2
3.5.3 BrIHyXI€HHBIE dIIEKTPOMarHuTHEIE KoneOanus. Pesonanc

[lepemennsniii Tok. [Ipom3BomcTBO, mepegadya © TOTpeOIeHHE

3IEKTPUYECKOU S3HEPTUH
. cu® L’ cu’_ LI’

+ = mx = =X — const.
2 2 2 2

CBolicTBa 3JEKTPOMAarHWTHBIX BOJH. B3aumHas opueHTanus

BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
355 R

ELlLBlc

3586 [Ikana 3meKTpOMarHUTHHIX BOJIH. [IprMeHeHue 3eKTpOMarHuTHBIX

BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

36.1 [IpssMonuHEHOE pPacHpOCTPAHEHHE CBETA B OJHOPOAHOH Cpexe.

Toueunslid HCTOYHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p
3.6.2
alP
LSS

3.6.3 [TocTpoenne n300paskeHNi B IIIOCKOM 3epKalie

3aKOHBI IPEIOMIICHHUS CBETA.
3.6.4

IIpenomnenue ceera:

nyisina = n,sinf.




AOCOFOTHBIN TTOKA3aTeIh IPEITOMIICHIIS:

c

n = —
a0c v

OTHOCHTCHBHBIﬁ ImoKa3aTeClIb IMPEIIOMIICHUA:
ny_ v

ny v

nOTH

XoJ Jlydel B IpU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CoOTHOIIEHNE YacTOT W COOTHOLICHWE AJMH BOJIH IPU Iepexofe

MOHOXPOMAaTUYECKOIO CBETa 4Yepe3 IpaHMIly paszlena JByX

OINITUYCCKUX CPCA:

Hy<m Hy

ny

l'.!.m

3.6.5 INonHoe BHYTpEeHHEE OTpaXKEeHHE.
[IpenenbHBIi yroi MOIHOTO BHYTPEHHETO OTPAKEHHUSL:
. 1 ny
Sinay, = — = o
OTH 1
CoOuparorie ¥ pacceuBaroliye JUH3bl. ToHKas ymH3a. DoKycHOE
pPacCcTOSIHUE U ONTUYECKasl Crjla TOHKOW JIMH3BI:
1
3.6.6 D= F
®opMyna TOHKOH JIMH3bBL:
1 4 1 1
3.6.7 d f F

VBenuueHue, 1aBaeMoe JTUH30M:




= h 1fl
H d
#Tu
d
]
H
F
L
N0 h
g
B ciiydae paccenBarolei JIUH3bIL:
D0 = F =—0,
3.6.8 r_h_Ifl1
H d
Xon nyd4a, IPOIIEAIIErO JIMH3Y IOJA IMPOWU3BONBHBIM YITIOM K €&
rIaBHOW omnrtuueckod ocu. [loctpoeHune H300paKeHWH TOYKH U
OTpe3Ka MpsSMOW B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX M HX
CUCTEMax
36.9 dotoanmapar kak onTudeckud mpubop. [Ma3 kak onTudeckas
o CUCTEMA
Wntepdepennmst cera. KorepeHTHble HWCTOYHHMKH. Y CIIOBHUS
HaOII0IeHUs] MAKCUMYMOB M MHHHMYMOB B WHTEP(EpPEHLUOHHON
KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB:
3.6. M.
MAaKCIIMYMBEI — A=2m—, m=0,1,£2,+3,,
e
. VM 2
MITHIIMYMEI — A=(2m +1_];, m=0+1+2 %3 _
£l
Hudpakous  csera.  udpakunonnas  pemérka.  YcioBue
HAOJIOEHUs] TJIaBHBIX MaKCHMYMOB IPH HOPMAJIBbHOM NaJIeHUU
3.6.11 MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJHBI A Ha PEMmIETKY C

mepuoom d:




dsing,, =mim=0,+/-1,+/-2,+/-3,..

3.6.12 Hucnepcus cBeta
4 KBAHTOBA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOW JTY AJIM3M
411 l'umoTe3a M. Ilnanka o kBanrax. ®opmyna [lnmanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Ummnynec dpoToHa:
_E h _h
P= c ¢ A
413 ®oroaddext. Onbiter A.I'. CTonetoBa. 3akoHbI (oTOdIPPEeKTa
YpaeHenue DuiHmreirina 11t porosddekra:
Ed)OTOHa = ABbixona + Equmaxs
rue,
hc
EcbOTOHa hv = 71
414
hc
ABI:IXO,Ha = thp = A_Kp
2
mv
Euimax = % = eUyy
[aBnenue cpera.
415 JaBnenue cBeTa Ha MOJIHOCTHIO OTPAXKAIOLIYIO MOBEPXHOCTh M Ha
MOJTHOCTHIO MOTJIOMIAIOIIYIO TOBEPXHOCTD
4.2 OU3UKA ATOMA
421 [Inanerapras Moznessr aTomMa




[Mocrynater bopa. U3nydenue u nornomeHne GoToOHOB IpH nepexoae

aToMa C OAHOI'0 YPOBHA SHCPIUU HA I[perﬁl

he
4.2.2 :!.F"k-"m" = = |‘En _Em|
“mm
JIuHeluaTeie CIEKTPHL.
CriekTp ypoBHEH 3HEpPTrUu aTomMa BOJOpOa:
4.2.3 13.6
—13,63B
E =———, n=123,
n*
4.3 OU3UKA ATOMHOTI'O AJ1PA
431 Hyxknonnas mognens siapa [eiizenOepra — MBanenko. 3apsn sapa.
o MaccoBoe uncno sapa. M3otormsl
PannoakTuBHOCTE.
Annda-pacnan:
A A4 4
- X—>.Y+ ;He
bera-pacnan.
ONeKTpOHHBIHN B-pacna;
4.3.2
A A 1] -
s X—7 Y + je+v,
[losuTponHnsIii B-pacnan:
XA A7+ Sz +v,
l'amMma-uznyuenue
3aKOH paJlMOaKTUBHOIO pacnajaa:
-t
4.3.3
[Tycts M — Macca pamoakTUBHOTO BemecTBa. Toraa
-t
m(t) =mgy*2T
4.3.4 SnepHble peakuuu. [lenenue u cuxTes suep
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