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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeaHEro 00IIero oopa3zoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K
pe3yibTaTaM OCBOCHHS OCHOBHOUM oOpa3zoBaTeinbHOM mporpammsbl, npeactaBieHHbIx B ®I'OC COO, a Ttakxke ¢ ydéTtom
denepanbHoil paboueil nporpammbl BocnuTaHuss W KoHuenuuu npenonaBanHuss ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTtenbHbIX opranuzanusx Poccuiickoit denepaiinu, peaan3yronuX OCHOBHbIE 00pa3oBaTelIbHbIE TPOrPAMMBI.

[Iporpamma 1o ¢usuke omnpenensieT o00s3aTeIbHOE NPEIMETHOE COJEepKaHUE, YCTAHABIMBAET PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh M3YUYEHUS TEM U Pa3/ieNoB y4eOHOTO MpeaMeTa ¢ YYETOM MEXKMPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBsI3€il, TIOTUKHM Y4eOHOro mpoliecca, BO3pacTHhIX 0cO0eHHOCTeH oOyuatomuxcs. [Iporpamma o ¢usuke naét npeacraBieHue
0 LEJISIX, COJIepKAHUU, O0IIeH cTpaTerun 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPE/ICTBAMU Y4eOHOT0 IpeIMeTa
«Du3uka» Ha yriy0aEHHOM YpPOBHE.

N3yuyenue kypca ¢GU3MKK YriIyOJIEHHOTO YpPOBHSI TO3BOJISIET peain30BaTh 3a7adyd NpodeccCHOHAIbHOM OpHUEHTAallHH,
HAIPaBJICHO Ha CO3JaHUE YCIOBUU JUIsl MPOSABICHUS CBOMX WHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEM Ka)IbIM
o0Oy4JaromumMcsi, KOTOpble HEOOXOUMBI JIsl POJIOJIKEHUSI 00pa30BaHUsl B OPTaHU3AUAX MPOPECCUOHAITBHOTO0 00pa30BaHUS
M0 Pa3NUYHBIM (PU3UKO-TEXHUYECKUM U MHXCHEPHBIM CIEIUATBHOCTSM.

B nmporpamme no ¢usnke onmpenensiorcs IUIAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (PU3WKH HA YPOBHE CpPEIHEIrO
oO1rero 00pa3oBaHus: TMYHOCTHBIE, METAINIpeMETHBIC, TPEIMETHbIE (Ha yriyonéHHOM ypoBHE). HayuHo-MeTomonorudeckomn
OCHOBOHM i pa3pabOTKu TpeOOBaHMW K JIMYHOCTHBIM, METANPEJAMETHBIM W MPEAMETHBIM pe3yibTaTaM OOy4YaroIIUXCs,
OCBOHMBUINX IpoTrpamMmy 1o (u3KMKe Ha ypOBHE CpEIHEro 0011ero oopa3oBanus Ha yriyOaEHHOM YpOBHE, SIBIISETCS CUCTEMHO-
JEeSATENBHOCTHBIN MOAXO.

[Iporpamma no Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIC Pe3yIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE, B TOM YHUCIIE MPEAMETHBIC PE3YIBTATHI IO
rojiaMm oOy4eHus;

cojiepkaHue yueOHoro npeamera «Pu3nka mo rojaMm o0ydeHusl.

[Iporpamma mo ¢pu3nKe UMEET TPUMEPHBIN XapaKTep U MOKET OBITh HCTIOIb30BaHA YUUTEISIMU (QU3HKH JIJISI COCTABIICHUS
CBOUX paboyuX Nporpamm.



[Iporpamma mo ¢u3uMKke HE CKOBBIBAET TBOPUECKYI0 WHUIMATHBY YUYUTEIEH M MPENOCTaBISET BO3MOXXHOCTH IS
peanu3aiy pa3IuyHbIX METOJWYECKUX TOJXOJOB K TMpernojaBaHuio (U3WKU Ha YrIyOJIEHHOM YpPOBHE MpU YCIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

dusnka Kak Hayka 0 HanboJiee oOIIUX 3aKOHAX MPUPOJIBI, BHICTYNAsl B KAYECTBE y4eOHOIo MpeaMeTa B IIKOJI€, BHOCUT
CYILIECTBEHHBIN BKJIaJl B CUCTeMY 3HaHUU 00 okpyxatomieM mupe. LIkonbHbIH Kypc (U3UKH — CHUCTEMOOOPA3yIOUIUN st
€CTEeCTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJBbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB M SIBJICHUH,
U3y4aeMbIX XUMUEH, Ouonorueut, ¢usmyeckoil reorpadueit m acrpoHomuei. Mcmosib3oBaHME W aKTUBHOE MPUMEHEHUE
bU3MYEeCKUX 3HAHUM OMPEACIMIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHH B cdepe HIHEPreTHKH,
TpPaHCIIOPTa, OCBOEHUS KOCMOCA, TMOJIYYEHUS] HOBBIX MaTepHaJIOB C 3aJaHHBIMU CBOMcTBamMu. M3ydeHue ¢GU3UMKH BHOCHUT
OCHOBHOHM BKJIaJi B (hOPMUPOBAHHUE €CTECTBEHHO-HAyYHOW KapTHUHBI Mupa oOyuaromierocs, B (OpPMHUpPOBAaHUE YMEHHU
NPUMEHSATh HAyYHBIA METO/] TIO3HAHUS MIPU BHITTOJIHEHUU UMM YYEOHBIX UCCIICIOBAHH.

B ocHOBY Kypca ¢pu3nKu Ha ypOBHE CpeIHEro 00IIEro 00pa3zoBaHus MOJIO0KEH Pl UACH, KOTOPhIE MOKHO pacCMaTpUBATh
KaK IPUHLUIIBI €0 MOCTPOEHUSI.

Hoesa yenocmuocmu. B cOOTBETCTBUM C HEM KypC SIBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepUal U3 BCEX
pa3nenoB (PU3KKH, BKIIOYAET KaK BOMPOCH! KIIACCUUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoesa zemepanuzauuu. B coOTBeTCTBUM ¢ HEW MaTepuall Kypca (Pu3nku 0ObeIMHEH BOKPYT (PU3MUECKUX TEOPHH.
Benymum B kypce sBisgeTcss popMUpOBaHUE MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzarnus mpeanojaraeT HUCIOJIb30BaHUE T'YMAaHUTAPHOTO MOTEHIMANa (Gu3nueckoi
HAyKH, OCMBICTICHUE CBSI3M Pa3BUTHS (QU3HKU C Pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUCCKUMU, HPABCTBEHHBIMH H
AKOJIOTUYECKUMHU MPOOIEeMaMHU.

Hoea npuxnaonoii nanpagiennocmu. Kypc ¢uszuku yriyOoJI€HHOTO YpOBHS MpEIojaracT 3HaKOMCTBO C ITHPOKUM
KPYrOM TE€XHMYECKUX U TEXHOJOTMYECKUX NMPUIOKEHUHW M3YYECHHBIX TEOPHUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOLIUX MPEACTABIECHUN U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn 3xonozuzauyuu peanusyercs NOCPEACTBOM BBEJACHHS 3JIEMEHTOB COJEPKAHMS, MOCBSIUIEHHBIX 3KOJIOTHYECKUM
mpo0iemMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PAa3BUTHEM TEXHUKA M TEXHOJIOTHH, a Takke OOCYXICHHs TpoOseM
palMOHATIBLHOIO MPUPOAOINOIL30BaAHUS U SKOJIOTHYECKON O€30MMacHOCTH.



OcBoeHMe coliepKaHusl TPorpaMMBbl 10 (PU3UKE JOKHO OBITh MOCTPOCHO Ha MPUHIIUIIAX CUCTEMHO-AESTEIbHOCTHOTO
noaxoxaa. Jus Guszuku peanuszanus d3TUX TPUHIUIIOB 0a3UPyeTCsl HA UCTIOIb30BAHUM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JEHUCTBYIONIETO (pakTopa ydeOHOro mporecca. s yriiyOn€HHOTO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEILHOTO
YUEHUYECKOTO SKCIEPUMEHTA, BKIIIOYAIONIETO (PpOHTaIbHBIE YYEHUYECKHUE OIbITHI MPU H3YyYEHUM HOBOTO MaTrepuana,
nabopatopHbie paboThl U paboTHI MpakTUKyMa. [Ipyu 5TOM BO3MOXKHBI JIBa CIIOc00a peain3anuu GU3NIecKoro npakTukyma. B
NEPBOM CJIy4ae MPaKTUKyM MPOBOAUTCS 100 B KoHile 10 u 11 kitaccoB, 1u60 Mocje nepBoro ¥ BTOPOro Moayrouid B KaK10M
U3 ATUX KJ1accoB. BTopoii criocod — 3To uHTerpaius padboT NpakTUKyMa B CUCTEMY JJaOOPAaTOPHBIX padOT, KOTOPHIC IPOBOATCS
B Mpoliecce u3ydeHus paszzaena (temel). [Ipu aTom noa paboramu npakTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIeIOBAHUE,
KOTOpPOE MPOBOJAUTCS 1O PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUIa O€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mo ¢gusuke cuctemMa y4eHUYECKOTO HKCIEPUMEHTA, Ja0OPaTOPHBIX PpadOT M MpaKTUKyMa MpeIcTaBiIcHa
eUHBIM nepeuHeM. BpIOOp TeMaTWKu IJis ATUX BUJIOB YUCHHYECKUX MPAKTUYECKUX PaOOT OCYIICCTBIISETCS y4aCTHUKAMU
00pa3oBaTeILHOTO Mpoliecca UCXOsI U3 OCOOCHHOCTEH MOYypOYHOTO TUTAHUPOBAHUS W OCHalleHUs] kabuHeTa pusuku. Ilpu
ATOM O0EeCIeUnBAECTCS OBJAJeHNE 00YUYAIOITUMHUCS YMEHUSIMU TTPOBOJIUTH MPSIMbIE M KOCBEHHBIC M3MEPEHUs, UCCIICIOBAHMUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMUMH U MIOCTAHOBKY OTBITOB IT0 MPOBEPKE MPEITIOKEHHBIX TUITOTE3.

Bonpiioe BHUMaHME yACISIETCS PEIICHHWIO PAcUCTHBIX M KA4eCTBEHHBIX 3adad. Ilpu 3ToM s pacd€THBIX 3ajad
IIPUOPUTETOM SIBJISIIOTCS 3a7a4M C SIBHO 3aJJaHHOW W HESBHO 3aJJaHHOM (PU3MYECKOH MOJENBIO, IMO3BOJISIIONINE MPUMEHSITh
M3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca, TaKk ¥ MHTErpUPys NPUMEHEHHE 3HAHWH U3 Pa3HbIX
pasnenoB. J{J1s KadeCTBEHHBIX 3a7a4 IPHOPHUTETOM SBIISIOTCS 3aJJaHUsI Ha 00BsICHeHHE/TIpeCKa3aHue MPOTEeKaHNs GU3NICCKIX
SBIICHUH W TIPOIIECCOB B OKPYKAIOMICH JXM3HU, TPEOYIOIMe BbIOOpa (PU3MUECKOW MOACHHM JJIS CHTYalldH IPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBercTBum ¢ TpeboBanusMu ®PI'OC COO k MaTepuanbHO-TEXHUISCKOMY 00ECIICUeHHUIO YIeOHOTro MpoIecca Kype
bu3ukHn yriry0JaEHHOTO YPOBHS Ha YPOBHE CpeaHero oOmero oOpa3oBaHUsS JOJDKCH M3YyYaThCs B YCIOBHUSAX HMPEAMETHOIO
kabuHeTa. B xabuHeTe HU3MKU MOJDKHO OBITH HEOOXOIUMOE JIabopaToOpHOE O00OPYIOBAHHUE IS BHITTOJHCHUS YKa3aHHBIX B
nmporpaMme 1o (GU3UKE YUYCHHYECCKHUX ONBITOB, JJAOOPATOPHBIX pabOT M padOT MpakTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE
obopytoBaHHE.



JleMoHCTpaImoHHoe o0opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C NPHHIIMIIOM MHUHUMAJIBHOW TOCTATOYHOCTH H
oOecrieuynBaeT IOCTAHOBKY IEPEUYUCICHHBIX B MpOTrpaMMe MO (U3HKE KIFOUEBBIX IEMOHCTPALMA IS HMCCIICIOBAHUS
M3Yy4aeMbIX SBJICHUN U TIPOIIECCOB, IMITUPUICCKUX B (PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKHX TPUMEHEHUH.

JlabopaTtopHOoe 000pyI0BaHUE NI YUSHUUECKHUX IMPAKTHICCKUX pad0T (POPMHUPYETCS B BUJE TEMATHUYECKUX KOMILJICKTOB
U oOecrieunBaeTcss B pacy€Te OJHOTO KOMIUICKTa Ha JBYX oOydJarommuxcs. TemMaTHYeCKHe KOMILIEKTHI J1abopaTopHOTrO
00opyaOBaHUS JOJKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIC IIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMH IEJIIMH U3yYCHUS (PU3NKH B 00IIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHUpOBaHUE HHTEpECa H CTPEMJICHHS OOYYaroIIMXcsS K HAy4YHOMY W3YYCHUIO TIPHUPOJBI, pPa3BUTHE HUX
MHTCIJICKTYaIbHBIX U TBOPYECKHUX CITIOCOOHOCTEIH;

pa3BHTHE TMPEACTABICHUA O HAyYHOM METOJIC TO3HaHUS W (OPMHUPOBAHHME HCCJICAOBATECIBLCKOTO OTHOIICHUS K
OKPY’KaOIIUM SIBJICHHSIM;

GopMupoBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3ysibTaTa W3YYCHHs OCHOB CTPOCHHS MaTepuH M (yHIaMEHTAIbHBIX
3aKOHOB (PM3UKH;

dopmMupoBaHuEe YMEHUH OOBSICHSITH SIBIICHUS C UCTIOJIh30BaHUEM (PH3UYECKUX 3HAHWUH M HAYYIHBIX JJOKa3aTEIIbCTB;

(dopMupoBaHUE MPEACTABICHUHN O POIH (PU3UKH IS PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymiel npohecCHOHATBHOW NeATeIbHOCTH, CBI3aHHBIX C (DU3UKOM,
MOJITOTOBKA K JaJIbHEHIIIEMY O0y4EHUIO B ’TOM HaIlPaBICHUH.

JlocTrkeHue 3TUX 1esield 00eCeYnBaeTCs PEeIIeHNEM CIEIYIONINX 3a/1a4 B MPOIlecce U3yUueHus Kypca (U3UKU Ha YPOBHE
CpeaHero 001Iero 00pa3oBaHuUs:

MPUOOPETEHHE CUCTEMBbl 3HaHWM 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (DU3HKY, STIEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3UKH;

dbopMHupOBaHUE YMEHUN MPUMEHSATHh TEOPETHUUECKHUE 3HAHUSA I OOBSICHEHUS (DU3UYECKUX SBICHUN B MPUPOJC H IS
MPUHATHS TPAKTUIECKUX PEIICHUH B TTOBCEHEBHOM KU3HMU;



OCBOEHHE CIOCOOOB PEIIEHUsI Pa3IMYHBIX 337a4 C SBHO 33JaHHON (PU3MYECKOM MOJEINbIO, 3a]ay, M0Ipa3yMeBaIOIINX
CaMOCTOSITEJIbHOE CO3/1aHMe (PU3NYECKOM MOJENH, aJeKBATHOM YCIOBUAM 3a7auyd, B TOM YHCIE 3aJad HHXKEHEPHOIO
XapakTepa;

MOHUMaHKHe (PU3UYECKUX OCHOB M MPUHLUIMOB JACHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJOTHMYECKUX IMPOIECCOB, UX
BIIMSIHUSL HA OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CaMOCTOATEJIBLHOTO IIAHUPOBAHUS M MPOBENCHUS (PU3UUECKUX SKCIEPUMEHTOB, aHallU3a MU
UHTepIpeTaluu HHHOpMAaIUK, ONPEACIICHNS IOCTOBEPHOCTH MOJIYyUYEHHOTO PE3yJIbTaTa;

CO3/1aHe YCJIOBHH Jisl pa3BUTHUS YMEHUN MPOESKTHO-UCCIIEOBATENBCKOM, TBOPUECKOM €SI TEIbHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodecCuoHATBHOM IESITEIPHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B cootBerctBum ¢ tpeboBanusimu GI'OC COO yrnyOnéHHbIN ypoBeHb U3ydeHHUs! ydeOHOro npenmera «Dusmuka» Ha
YpOBHE CpeaHero oOlmiero odpa3oBaHMsl BeIOMpaeTCss OOyYaroOIMIMMUCS, IUIAHHPYIOIIMMU MPOJOJKEHUE 00pa3oBaHUS IO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha u3yuenue ¢uszuku (yrayOn€HHBIN YpOBEHb) Ha YPOBHE CpeaHEro odmiero oopasoBanus otBoautcs 340 gacos: B 10
kiacce — 170 gacoB (5 yacoB B Heaeno), B 11 kitacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraemsiii B mporpaMme 1o Gpu3uke nepeyeHb 1abopaTOPHBIX U MPAKTUUECKUX pabOT ABISAETCS PEKOMEHIOBAHHBIM,
y4dUTEIh JeJaeT BbIOOpP MpoBeneHHs JTa0OpaTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBUAYATBHBIX OCOOCHHOCTEM
00yJaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. HayuHblilt MeTOX MO3HAHMS MPHUPO/BI.

®dusnka — ¢yHAaMeHTadbHass Hayka o mpupoje. HayuHblii MeTOJ MO3HAHUS M METOJbl UCCIEOBaHUS (HU3UUECKUX
SIBJICHUU.

DKCNEPUMEHT U TEOpHs B Mpollecce mo3HaHus npupoasl. HabmoneHue u skcnepuMeHT B pu3uke.

CniocoObl u3MepeHusi (PU3HUECKUX BEIMYMH (aHAJIIOTOBBIE U IU(POBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JTATYNKOBBIC CUCTEMBI).

[TorpemHocTy u3MepeHuit PuU3NIeCKUX BeTUUUH (a0COJIFOTHAS U OTHOCUTEIIbHAS ).

MopenupoBanue (GU3NYECKUX SBJICHHM W TPOLECCOB (MarepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, HicalbHas
KUIKOCTh, WJECAJbHBIN Ta3, TOYEUYHBIN 3apsan). I'unore3a. Ouznyeckuil 3aKOH, rPaHULIBI €T0 TPUMEHUMOCTUH. Pu3ndeckas
TEOPHUSI.

Ponb u Mecto Gpusnku B popMUPOBAHUH COBPEMEHHON HAyYHON KapTHUHBI MUPA, B IPAKTUYECKON 1€ITETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

N3mepeHure cuiibl TOKa U HAPSKEHUS B LIETIH IIOCTOSTHHOTO TOKA MPH MTOMOIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPHUTEIBHBIX
puoOpOB.

3HakoMcTBO ¢ 1MdpoBoii maboparopueit mo ¢usuke. [Ipumepsl u3Mmepenus (GU3NYECKUX BEIMYWH TPU MOMOIIU
KOMIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOT0 IBMKeHUsA. CucTteMa OTcUeTa.

[Ipsimast u oOpaTtHast 3aJ1a4u MEXaHUKH.

Pannyc-BekTOp MaTepualibHOM TOYKH, €r0 MPOEKLUMUHA HA OCU CHUCTEMBI KOOpAUHAT. TpaekTopusi.



[lepemerienne, CKOPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTepUAIbHOU TOYKH, UX MPOEKIIUU
Ha OCH CUCTEeMBbI KOOpAUHAT. C0KEHUE NMEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIXKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U TTyTH
MaTepuagIbHONU TOYKU OT BPEMEHU U UX IpadUKHu.

CBoOonHOe majeHue. YCKOpeHue CBOOONHOro majeHus. JIBWkeHue Tena, OpOLIEHHOrO TOJ YIJIOM K TOPU3OHTY.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTEPUATbHOM TOUKH OT BpEeMEHU U UX Tpaduku.

KpuBonuneitnoe nBuxenue. [[BikeHne MaTepuaibHON TOUKH MO OKPY>KHOCTU. YTJIOBas U JIMHEWHAast CKOpocTh. [lepuon
U yactota oOpamieHus. lleHTpocTpemuTenbHoe (HOpMalabHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) W TOJHOE YCKOpPEHHE
MaTepuaIbHON TOUKH.

TexHu4eckue ycTponcTBa U TEXHOJIOTUYECKHUE TTPOIIECChI: CITUAOMETP, IBIXKCHUE CHAPSIOB, IIEMHbIE, IIeCTepEHYATHIC U
pEeMEHHBIC Tepe/laun, CKOPOCTHBIC JIM(THI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

CriocoObl uccleI0BaHUs IBUKEHUM.

Nnntoctpauus npenebHOro Nepexoa 1 U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUH C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmronenue nBuxeHus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpapiienre cKOpocTH IpH ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHueE nyTel, TPAEKTOPUI, CKOPOCTEN JBUKEHHS OJTHOTO M TOTO K€ TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomuol, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEIeICHUsI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus npu NpsMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHHUH MO HAKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUHU.

N3mepenue yckopeHus cBOOOIHOTO MajieHus (PEKOMEHI0BAHO UCMOIb30BaHUEe IU(PPOBOIL 1abopaTopun).



N3yuenue nABMKEHUs Teja, OpPOIIEHHOrO TOpHU30HTaNbHO. [IpoBepka THUMOTE3bl O NPSIMOM MPONOPLUUOHATBHOM

3aBUCUMOCTH MEXKY NAJTbHOCTHIO MOJIETA ¥ HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yueHune nBUKEHUA TEJA M0 OKPYKHOCTHU C TOCTOSHHOU 10 MOZYIIIO CKOPOCTHIO.

NccnenoBanue 3aBUCUMOCTH TIeproia oOpalieHrss KOHUYECKOro MasiTHUKa OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

ITepsbiii 3ak0H Herorona. MHepuumanbsHble cuctembl oTrcuéra. [IpuHunn otHocutenbHoCTH ["anmunes. HemnepunanbHubie

CUCTEMBI OTCUETa (OIpeieieHue, IPUMEPHI).

Macca tena. Cuna. [IlpuHumn cyneprno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOW TOYKH.

Tperuit 3akoH HproTOHA 111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TIATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTAIMOHHOW U MHEPTHOU MacCCHhI.

Cuna TsDKeCTH. 3aBUCHMOCTH YCKOPEHHSI CBOOOJHOTO MaJCHUS OT BBICOTHI HAJ TOBEPXHOCTHIO IJIAHETHI U OT

reorpaguieckoil mupoThl. JBrkeHre HeOEeCHBIX Te U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHXKYIIETrocs ¢ yCKOPEHUEM.
Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUsS CKOJImKEHUS M cuia TpeHus mnokos. Kosaddumuent tpenus. Cuna

COIMIPOTHUBJICHHUA IIPHU IBMKCHHUHA TCJIA B ) KUJIKOCTH UJIH I'a3C, €€ 3aBHCUMOCTbD OT CKOpPOCTH OTHOCUTCIIbBHOI'O ABUKCHUA.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

TexHuueckue yCTporucTBa U TEXHOJIOTUUECKHUE MTPOIIECCHI: MOIIUITHUKY, TBH)KEHNE UCKYCCTBEHHBIX CITyTHHUKOB.
Jemoncmpayuu.

HaGmronenne nBrKEHUS Tell B HHEPIHAIBHBIX 1 HEMHEPIHAIBHBIX CHCTEMaX OTCUYETA.

[IpyHUMTT OTHOCUTEIBHOCTH.

Kayenue nByx HMUIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHTEIBLHO HEWMHEPIHATBHON

CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJECUCTBYIOIIECH MPUIOKEHHBIX K TEIy CHJI C IMPOU3BEJACHUEM MacChl Tela Ha €ro YCKOpEHHE B

MHEPLUATBHOU CUCTEME OTCUETA.

PaBenctBo CHJl, BOBHUKAIOIIMX B PC3YyJIbTATC B3aI/IMOI[eI\/'ICTBI/I}I TCII.



HN3mepenne Macce no B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM MOABEME U MAICHUMN.

[leHTpoOEKHBIE MEXAHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomot, PAKMUKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJT TIPU IBUKEHUH OpYyCKa M0 HAKJIOHHOM TJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU JIBMKEHUSI OpyCKa M0 HAKJIOHHOM IJIOCKOCTU Ha 3aJIaHHOE PAacCTOSTHUE
OT €ro Macchl.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

N3ydeHnne nBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepes JIETKuil OJI0K.

H3mepenne kodppunneHTa TpeHus 10 BETUYMHE YIIIOBOTO KOd(pdunmeHTa 3aBUcuMocT Frp(N).

HccnenoBanue nBUkeHUs Opycka MO HaKJIIOHHOM MIIOCKOCTH C IEPEMEHHBIM KO3 PUITIEHTOM TPEHUSI.

N3yueHne NBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEp0E Teno. [locTynarensHoe U BpamaTeabHOE ABMKEHHE TBEPAOTO Tesa. MOMEHT CHIIBI OTHOCUTEIBHO
ocu BpauieHus. [Inedo cuibl. CriokeHue cuil, MIPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOMYMBOE, OE3pa3IMuHOE PaBHOBECHE.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKUE MPOLECCH: KPOHIITENWH, CTPOUTEIBHBIN KPaH, PEIIETYATHIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHncTpynpoBaHne KpOHIITEMHOB U paCUYET CUJT YIPYTOCTH.



N3yyenne ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO IUIOIIAAb OIOPBI.

Tema 4. 3akonbl coxpanenus ¢ mexaruke.

NmMnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTEpUAIBHBIX TOUEK. L[eHTp Macc cucteMbl MaTepualibHBIX ToUeK. Teopema
O JIBMKEHUU LIEHTpa Macc.

NmMnynbe CUiibl 1 UI3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUKEHUE.

MomMeHT nmnyJibca MaTepuaibHoi Touku. [IpencraBieHre o COXpaHEHU MOMEHTAa UMITYJIbCca B LIECHTPAJIbHBIX TOMSX.

Pabota cunbsl Ha MajOM M Ha KOHEYHOM TepeMelieHnd. [ padudeckoe npeacTaBieHue padoThl CUTIBI.

MOIIHOCTH CUJIBI.

Kunernueckas sHeprusi MaTepuaibHOl TOUukd. Teopema 00 U3MEHEHUH KUHETHYECKOM YPHEPTrUU MaTePUATBHOW TOUKH.

[loTeHunanbHble W HENOTEHUUANbHble CcwWibl. [loTeHuunanbHas »Heprus. lloTeHUManbHast »HHEPrUsS YHOPYTo
nedopMupoBaHHOM Py )UHBL. [loTeHIIManbHAs SHEPTHUS TeJla B OJTHOPOJHOM I'paBUTALIMOHHOM TioJie. [loTeHImanbpHas sHeprus
TeJa B TPaBUTAIMOHHOM T0JIE€ OAHOPOIHOTO I1apa (BHYTpHU U BHE m1apa). Bropas kocmudeckas CKOpocTh. TpeTbst KocMu4ecKast
CKOPOCTb.

CBsi3b paOOTHl HEMOTEHIUATIBHBIX CHII C W3MEHEHHEM MEXaHUYEeCKOW HIHEPruu CHUCTEMbl Te. 3aKOH COXpaHEHUSs
MEXaHUYECKOU IHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyIu 1715 UaeanbHOM KUJIKOCTU KaK CJIEACTBHE 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: JBHKEHUE PAKET, BOJOMET, KOINEP, NPYKUHHBIA MUCTOJIET,
TUPOCKOI, GUTYPHOE KaTaHUE Ha KOHbKaX.

JHemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

HN3mepenre MOITHOCTH CHJIBL.

N3meneHue sHepruu Tea npu COBEPIUICHUU PadOTHI.



B3aumHble NpeBpalicHuss KUHETUYECKONM U MOTCHUMAIBHON JHEPrui IpU NEUCTBUM HA TEJIO CUJIbI TSXKECTU U CUJIBI
YIOPYTOCTH.

CoxpaHeHue dHepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

N3mepenne nmnyiibca Teaa no TOpMO3HOMY MY TH.

N3mepenue cumbl TSITM, CKOPOCTH MOJICNN JEKTPOMOOMIISI 1 MOIIIHOCTU CHUJIBI TSTH.

CpaBHeHME U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI.

UccnenoBanue coxpaHeHUsi UMIYJIbca IPU YIPYTOM B3aUMOICMCTBUMU.

N3Mepenne KNHETUYECKOM YHEPTUU TEJIa 110 TOPMO3HOMY MY TH.

CpaBHeHUE U3MEHEHUsI TTOTCHITMAIBLHON YHEPTUH NIPY>KUHBI ¢ PaOOTON CHUJIBI TPESHHUS.

Omnpenenenue paboThl CUIIBI TPSHUSI TIPH IBUKEHUHU TeJla 10 HAKJIIOHHOM TIJIOCKOCTH.

Paznen 3. MoJsiekyasipHasi pu3uka 1 TEPMOAMHAMMKA.

Tema 1. Ochogbt MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHoOBHBIE TOJOXKEHUST MoseKyasipHo-kuHeTHdeckoil Teopun (MKT), ux omnbiTHOoe o6ocHoBanue. [uddysus.
bpoyHoBckoe aBmxeHne. XapakTep NBUKECHHS U B3aUMOJCUCTBUS YacTHUI] BerlecTBa. Moenu CTpOCHHUS ra30B, )KUJIKOCTEN 1
TBEPBIX TNl U OOBICHEHUE CBOWCTB BEIECTBA HA OCHOBE 3TUX Mojieel. Macca u pazMepbl MosieKys (aToMoB). KonmuaecTBo
BemiecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoos! e€ mamepenus. [llkana remneparyp Llenbcus.

Mogenp uaeanbHOTO Tra3a B MOJEKYJSAPHO-KMHETUYECKOM TEOPUU: YaCTULbBl Ta3a JBUXKYTCS XAaOTUYECKH U HE
B3aUMO/JICCTBYIOT APYT C APYTOM.

["a3oBbie 3akoHBI. YpaBHeHHe MenneneeBa—Kiamnelipona. AGcomoTHas Temmeparypa (mkamna temneparyp KenbBuna).
3akon JlanmproHa. M3omporieccsl B WeaabHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM BeIecTBa. [ padudeckoe MpeacTaBlieHHe
M30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b MEXIYy NaBICHUEM M CpeIHEd KHHETUYECKOW HHEPrueil MOCTyNaTeIbHOrO TEIJIOBOIO JABUKEHUS MOJEKYI
UJI€aJIbHOTO ra3a (OCHOBHOE YPAaBHEHHUE MOJIEKYJISIPHO-KMUHETUUECKO TEOPUH UJICATIBHOTO Ta3a).



CBsi3b  aOCOJIOTHOM  TeMMepaTypbl TEPMOJMHAMHYECKONW CHUCTEMBI CO CpeaHeld KHHETHYECKOW »Heprueit
MOCTYIATENBHOTO TEMIOBOTO ABMKECHUS €€ YaCTHIL.

TexHuveckue ycTpoicTBa U TEXHOJIOTUUECKHUE MTPOIIECChI: TEPMOMETP, OapOMETp, MOTyYEHHE HAHOMATEPHAIOB.

Jemoncmpayuu.

Mojenu IBUKEHUS YaCTHIl BEUIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponnk ¢ 3anuchio peaibHOr0 OpOYHOBCKOTO JIBUKEHUS.

Huddy3us xxuakocTe.

Mopaens onbita HTepHa.

IIputsxkeHne MONeKyJI.

Mojenu KpucTallIMueCKUX PeléTok.

HaGmronenue u iccieoBaHue U30IPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmMuKym.

Hccnenoranue mpoiiecca yCTAaHOBICHHS TEIJIOBOTO PABHOBECHS IIPH TETIJIOO0OMEHE MEX Y TOpsuei U XOJIOIHON BOJIOM.

N3ydenne n3oTepMuyecKoro npoiecca (peKOMEHI0BaHO UCITOIb30BaHNuEe IU(PPOBOI JTabopaTopum ).

N3yueHune n30XopHOro mnpouecca.

Nzyuenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T[]) cucrema. 3ajaHue BHEIIHMX YCIOBHH ISl TEPMOJAMHAMHUYECKON cUCTeMbl. BHeliHue u
BHYTPEHHUE MapameTrphl. [lapaMeTpsl TEpMOAMHAMUYECKOW CUCTEMBI KaK CPEIHUE 3HAYCHHS BEJIWYMH, ONKMCBHIBAIOIIUX €€
COCTOSIHME€ Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoamHaMuku. CamMomnpou3BOJIbHAS pPeEaKcalus TEPMOJUHAMUYECKOW CHUCTEMBI K TEIUIOBOMY
PaBHOBECHIO.



Mojenb uaeanbHOro ra3za B TEpMOJAMHAMUKE — CUCTEMA YpaBHEHUN: ypaBHeHUE MeHneneeBa—Knaneiipona u BeIpakeHue
IUIl BHYTPEHHEW DHEPruu. Y CIOBUA NPUMEHUMOCTH 3TOM MOJIENN: HU3KAasl KOHUEHTPAIMs YAaCTHULl, BBICOKHE TEMIIEPATYPHhI.
Beiparkenue 11 BHyTPpEHHEN S9HEPIUU OJJHOATOMHOI'O UJI€AIbHOIO rasa.

KBazucratnueckue u HECTaATUUECKHUE TTPOLIECCHI.

DOneMeHTapHas paborta B TepMouHaMuke. Beraucienne padoTel o rpaduky mnpoiecca Ha pV-auarpamme.

Tennonepenaya kak crioco0 U3MEHEHHS BHYTPEHHEH YHEPTruU TEPMOJIUHAMUYECKON CUCTEMBI 0€3 COBEpIIIeHUs] PaOOTHI.
KonBek1usi, TEMI0MPOBOIHOCTD, U3JTyUEHHE.

KonnuectBo TemnoThl. TemnmoéMKoOCTh Tena. YenbHas M MOJSIpHAs TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maliepa.
VY nenpHas TeroTa cropaHus Tormuba. Pacy€T komMuecTBa TEIUIOTHI py Terionepenayde. [lonstue 06 aqnadaTHOM mpoliecce.

[lepBpiii 3akOH TepMoaUHAMUKH. BHyTpeHHsisi sHeprus. KomudecTBO TemioTel M paboTa Kak Mepbl HW3MEHEHUS
BHYTPEHHEN SHEPTUU TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHMKK [iJIi PaBHOBECHBIX MPOILIECCOB: YEPE3 3aJaHHOE pPAaBHOBECHOE COCTOSIHUE
TEPMOJUHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs aanabara. AOCOIIOTHAS TEMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JJIsI HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MepeiaTh TEIUIOTY OT 00Jee XOJIO0AHOTO
Tena kK 6osee HarperoMy 6e3 komnencanuu (Knaysuyc). HeoOpaTumMocTh NpUpOAHBIX MPOIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumanbsHoe 3Hauenune KIIJI. [ukm Kapno.

DKOJIOTMYECKHE ACTIEKTHI MCIIOJIb30BaHUs TEIUIOBBIX ABUTaTeneil. TermnoBoe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa M TEXHOJIOTHYECKUE MTPOIIECCHI: XOIOUIBbHUK, KOHIUIIMOHED, TU3EIHHBIA 1 KapOIOpaTOPHBIiA
JIBUTATEINN, TTapoBas TypOWHA, MOJYyYECHUE CBEPXHUZKUX TEMIIEPATyp, YTUIU3AIMS «TEIUIOBBIX» OTXOJO0B C MCIOJIb30BaHUEM
TEIUIOBOT'O HACcOCa, YTUIN3alUsd OMOOPTaHNYECKOTO TOTUIMBA ISl BRIPAOOTKH «TEIJIOBOI U AJIEKTPOIHEPTUH.

JHemoncmpayuu.

W3menenne TeMrnepaTypsl Ipy ainadaTHIeCKOM PaCITUPEHUH.

BosaymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEMN BELIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW SHEPTUU.



HccnenoBanue annabaTHOro mpouecca.

KomnbrorepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3Mepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

HccnenoBanue annabaTHOro mpolecca.

N3ydenne B3aMMOCBSI3U SHEPTUUA MEKMOJIEKYJISIPHOTO B3aUMOAEHUCTBUS U TEMIIEPATYPhl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusn geujecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHeHcalus. Vcapenue u kumneHue. Y aenbpHas TerioTa mapooopa3oBaHUsl.

Hacebliliennbie M HeHachIEHHbIE Mapbl. KauecTBeHHAss 3aBUCUMOCTD IUIOTHOCTH W JABJICHUS HACHIIIEHHOTO Mapa OT
TEMIIEPATyphl, UX HE3aBUCUMOCTh OT O0OBEMA HACBIIMICHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KWIICHHS OT JIaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucramnmueckue u amopgHbie Tesna. AHU30TPOIUS CBOWCTB KpUCTauioB. [lnapnenre u KpucTamin3aims.
VY nenbHas temota miasnenus. Cyonumariusi.

Hedbopmanmu BEpOTO Tena. Pactskenue u cxatue. Casur. Moayns FOura. [penen ynpyrux aegopmanuii.

TemoBoe pacmupeHue KUAKOCTEH W TBEPABIX Tell, 00bEMHOE W JMHEHHOE paciIMpeHre. AHTapMOHU3M TETUIOBBIX
KoJieO0aHMIi YaCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACcIIMpEHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (Da30BBIX IEPEXOAAX.

VYpaBHeHHE TENJIOBOI0 OanaHca.

[ToBepxHoctHOoe HaTskeHHE. KonddummeHT moBepxHOCTHOro HaTshkeHHs. KamwmnsipHbie siBneHus. [laBneHue mon
HCKPUBIIEHHOM MTOBEPXHOCTHIO KUAKOCTH. Popmyina Jlannaca.

TexHnuecKHne yCTpOUCTBA U TEXHOJIOTUYECKHUE POLIECCHI: JKUIKNE KPUCTAIUIBI, COBPEMEHHBIE MAaTEPUAJIBL.

Hemoncmpayuu.

TernnoBoe pacimpeHue.

CBolicTBa HACBIILIEHHBIX MaPOB.



Kunenune. Kunenue npu noHM>X€HHOM JaBIICHUMU.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSIKEHHUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnsipusle siBneHus.

Mojienu HEHbIOTOHOBCKOM KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

Bunsr nedopmarnmii.

Ha6monenune mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCIapEHUS AKUIKOCTEM.

N3mepenue yaenbHOM TeMIOThI TUIaBIEHUS JIb]IA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCoMOTHON BIaXXHOCTH BO3yXa U OLIEHKA MAacChl MapoOB B TOMEIICHUU.

N3mepenune kordunirmeHTa ToBEpXHOCTHOTO HATSIKESHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCMMOCTH eopMaliii pe3UHOBOTO 00pa3iia OT MPUII0KEHHON K HEMY CHUJIBI.

Pa3znen 4. DieKTpoauHaMHUKaA.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tel U €€ MPOSABICHUS. ODIEKTpuueckuid 3apsan. JlBa Buaa »yeKTpuUyYecKUX 3apsiaoB. [IpoBoaHuKW,
JUAJIEKTPUKH U TIOJIYITPOBOJAHUKH. DIE€MEHTAPHBIN 3JIEKTPUUECKH 3apsil. 3aKOH COXPAHEHUS AIEKTPUUYECKOro 3apsia.

B3aunmopeiictBue 3apsanoB. Toueunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsix€aHocTh anexTpudeckoro noiist. [Ipo6usiit 3aps. Jlnann HanpsHKEHHOCTH dIIeKTprudeckoro noisi. OTHOPOIHOE
AJIEKTPUYECKOE MOJIE.



[ToTeHIManbHOCTh JIEKTPOCTATUYECKOT0 NOJIsl. Pa3HOCTh moTeHIMANOB U HanpsikeHue. [loTeHmanbHas sHeprus 3apsaa
B 3JIEKTPOCTATUUYECKOM MoJe. [IoTeHIMan 351eKTpocTaTnyecKoro nosisi. CBsi3b HANPSHKEHHOCTHU MOJIS U PA3HOCTH MTOTEHIMAIOB
JUTSL QJIEKTPOCTATHYECKOTO MOJIs (KaK OJTHOPOJAHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHIUI CyNepno3ulny SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. [lose paBHOMEepHO 3apsbkeHHOU cdepsl. [lojie paBHOMEPHO 3apsHKEHHOTO MO 00BEMY IIapa.
[lone paBHOMEpPHO 3apsHKEHHOM OECKOHEYHOM TIIOCKOCTU. KapTuHpl JUHUN  HAOmpsKEHHOCTH JTUX TMOJEH U
SKBUIOTCHIIUAIBHBIX TTOBEPXHOCTEH.

ITpoBOHUKH B IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3apsiI0B.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJie. JudniexkTpuueckas NpOHUIIAEMOCTh BEIIECTBa.

Konpaencarop. DneKTpoEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHJEH CATOpa.

[TapanienbHOE coeIMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

JIBr>KeHUE 3apsy)KEHHOM YaCTULIBl B OJHOPOJAHOM 3JIEKTPUYECKOM I0JIE.

TexHuueckue ycTpoMCTBa M TEXHOJOTMYECKHE IIPOLECCHI: 3JIEKTPOCKOIL, 3JIEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHUE IIEKTPONPUOOPOB, KOHJEHCATOPHI, TeHepaTop Ban ne ['paada.

JHemoncmpayuu.

Y CTpONCTBO M IPUHIUIT JEUCTBUS AIEKTPOMETPA.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TI0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mogpens anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHMKH B 3JEKTPUYECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlUTa.

YCTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSHHON U ITEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTUH, PACCTOSHUS MEXAY HHUMH U
JOUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus MEKTPUUECKOTO OIS 3apsSKEHHOTO KOHJAECHCATOPA.



3apsaka u pa3psaka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomolt, PAKMUKYM.

OreHKa cujI B3aUMOICHCTBUSI 3apsKEHHBIX TE.

HaGmonenue npeBpaliieHust SHEPTUH 3aps>KEHHOT0 KOHEHCATOPa B SHEPTUIO U3JIYUEHUS CBETOAMO/A.

N3yuenne nporekanus ToKa B IEMH, COJEPKAIICH KOHIEHCATOP.

Pacnpenenenue pasHOCTH MOTEHIIMATIOB (HAMIPSKEHUS) TIPU MOCIEA0BATEILHOM COSIMHEHUH KOHACHCATOPOB.

UccnenoBanue pa3psana KOHJIEHCATOpa YEPE3 PE3UCTOP.

Tema 2. Illocmoanuwtii IneKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

YcnoBus cymiecTBOBaHUS MMOCTOSTHHOTO dJIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsokenne U u SJ1C &.

3akon OMa [ yyacTKa LernH.

DIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUS OJHOPOJHOIO MPOBOJHUKA OT €ro JJWHBI U ILIOMIaau
NONEPEYHOr0 CEUEHUS. Y IE€IbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapajuielIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB. Pacu€r pa3BETBIEHHBIX 3JIEKTPUUYECKHUX
neneit. [IpaBmra Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTB 3JIEKTPUYECKOro TOKa. TeroBass MOIIHOCTb, BBIAEISIEMAasi HA PE3UCTOPE.

OJC u BHYTpeHHEE CONPOTHBIEHUWE HCTOYHHMKA TOKAa. 3akOoH Oma JJs MOJHOM (3aMKHYTOM) 3JEKTPUYECKOW IEMu.
MomHOCTh UCTOYHMKA TOKA. KOpOTKOE 3aMbIKaHKE.

KonnencaTtop B 1ienu NOCTOSHHOTO TOKA.

TexHuueckue ycTpoWCTBAa M TEXHOJIOTMYECKHUE MPOUECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOMN
SHEPTHH.

JHemoncmpayuu.

N3mepenue cuibl TOKa U HaNPSKEHHUS.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS JJIsl PE3UCTOPA, JIaMITbl HAKaJIMBAHUS U CBETOUO/A.

3aBUCHUMOCTb CONTPOTUBJICHUS HUIUHIPUYECKUX TPOBOIHUKOB OT JIJIMHBI, IJIOIIAAH [TONEPEYHOT0 CEUCHUS U MaTepuala.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa OT CONPOTUBIIEHUS MTPU MOCTOSTHHOM HAaNPSHKEHUH.

[Ipssmoe n3mepenue DJ1C. KopoTkoe 3amMpIkaHKE ralbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coenMHeHNsI ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomot, PAKMUKYM.

HccnenoBanue cMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenue yienbHOro CONpOTUBIIECHUS TPOBOHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIPSKEHUS IS JIAMITbI HaKaJIUBaHUS.

VYBenuueHnue npeaena u3MepeHus: amnepmerpa (BoJibTMETpa).

Nzmepenue D/1C 1 BHyTpEHHEr0 CONPOTUBIICHUS HICTOYHHKA TOKA.

Uccnenosanue 3aBucuMoctd J/]C raabBaHUYECKOTO AJIEMEHTa OT BPEMEHU IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEKy MOJIFOCAMHA UCTOYHHKA TOKA OT CUJIbI TOKA B LEIH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HONM MOUTHOCTH UCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyecKkas IpPOBOJUMOCTb PA3IUYHBIX BEHIECTB. DJIEKTPOHHAS IMPOBOJAMMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynmpoBoguuku. CoOCTBeHHass ¥ TMpPUMECHAs MPOBOJAMMOCTh MOJIYNPOBOAHMKOB. CBoOiCTBa P-N-mepexona.
[TomynpoBOJHUKOBBIE TPHOOPHI.

DNEKTPUYECKU TOK B DIIEKTPOJUTAX. OJEKTPOJIUTHYECKAs AuccolManus. Onekrponu3. 3akonsl Dapanmes s
AIEKTPOIN3A.

OnexTpudeckuil TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3psaj. PaziauuHble TUIBI CAMOCTOSITEIBHOTIO
pazpsana. Momuus. [Lnazma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta3opa3psaHble JaMIbl, 3JIEKTPOHHO-ITy4yeBas TpyOka,
MOJTYTIPOBOHUKOBBIE TPUOOPHI: THOMA, TPAH3UCTOP, (OTOAMO, CBETOAMOI, raJIbBaHNKa, pauHUPOBaAHHE MEAH, BBHIILIABKA
AIIFOMUHUS, YIEKTPOHHAs MUKPOCKOITHSL.



Jemoncmpayuu.

3aBUCUMOCTh COIPOTUBIICHUSI METAIUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAJLIOB U MOJYITPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue anexktposnusa.

N3mepenue 3apsia 0JHOBAIIECHTHOIO MOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYCCKUH MPAKTHKYM.

CrniocoObl u3MepeHus GU3NUECKUX BEIMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U IIUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIOTHBIE W OTHOCHUTENIbHBIE MOTPEITHOCTH M3MEPEHHH (U3MUECKUX BEITUYHH.
OrnieHka rpaHuIl OrPEITHOCTEMN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHHH, MCCIICIOBAHUM 3aBUCUMOCTEH (DM3WUYECKUX BEJIMYMH, MPOBEPKa MPEI0KEHHBIX
runore3 (BbIOOp U3 paboOT, OMHCAHHBIX B TEMATHYECKUX pasjiefiax «YUEeHUYECKUH HKCIIEPUMEHT, JIabopaTopHbIe PaboThI,
MIPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrioyOonéHHoro ypoBHS B 10 kiacce oOCymIecTBISETCS € y4€TOM  COAEp)KaTEIbHBIX
MEXIPEIMETHBIX CBSI3E€H ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH, XUMUH, Teorpad i ¥ TEXHOJIOTHH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHbBIE C U3YUCHUEM MEMOO008 HAYUHO20 NO3HAHUA: SBICHUC, HAYYHBIN (akT,
runoTe3a, (u3nyeckas BeEIWYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, MOJAENb, U3MEPEHHE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIC MPUOOPHI, (P pOBas TaOOpaTOPHSI.



Mamemamuxka: penieHue cuctembl ypaBHeHul. JIuneliHas QyHkuus, napadona, runepoosa, uX rpauku U CBOMCTBA.
Tpuronomerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOpHI
U UX MPOEKIUU HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Bbuonozusa: mexannueckoe ABMKEHHUE B )KUBOU npupoae, 1udPy3usi, 0CMOC, TEMITI000MEH )KUBBIX OPraHU3MOB, TEMJIOBOE
3arpsi3HEHUE OKPYXKaIOLle cpeibl, yTHUIN3aus OMOOpraHMueCcKOro TOIINBA sl BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUH,
NOBEPXHOCTHOE HATSKEHUE U KAMWJUISIPHBIE SIBJIICHUS B PUPO/JIE, DIICKTPUUECKUE SABJICHUS B )KHUBOU MPUPO/IE.

Xumua: TUCKPETHOE CTPOCHUE BEILLIECTBA, CTPOECHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, MOIy4eHHE
HAaHOMATEepHUaJoOB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, MKUAKOCTEH M Ta30B, JKUJIKHE KPUCTAILIBI, JIECKTPUUYECKUE CBONCTBA
METaJJIOB, JIEKTPOJIMTUYECKAs TUCCOLMALINS, TabBaHUKA, dJIEKTPOHHASI MUKPOCKOTIHSI.

TI'eozpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeoOpazoBaHue IBUKEHUN C UCMOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro U JKUJKOTO TPEHUSI B TEXHUKE,
CTaTUYECKUE KOHCTPYKUUHU (KPOHIITEHMH, pemérdarble KOHCTPYKIHHU), UCIOIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B
TEXHUKE (TMPOCKOI, BOJOMET U JpYrue), ABUraTellb BHYTPEHHErO CTrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOJWJIBHUK,
KOH/IULIUOHEP, TEXHOJOIMH IOJIy4EHHS COBPEMEHHBIX MaTepHajloB, B TOM 4YMCJIE HAaHOMAaTEpUAIOB, U HAaHOTEXHOJOTHUH,
AJIEKTPOCTAaTUYECKas 3allUTa, 3a3eMJICHHE D3JIEKTPONpHOOpPOB, Ta3opaspsaHble JamIlbl, MOJYINPOBOAHUKOBBIE MPUOOPHI,
rajlbBaHUKA.

11 KIJACC

Pa3znen 4. DineKTpoauHaMHUKA.

Tema 4. Macnummnoe none.

B3anmopenicTBue MOCTOSIHHBIX MarHUTOB M IPOBOJHHUKOB C TOKOM. MarHuTHoe mnosje. BeKTop MarHUTHOM MHIYKUUH.
[TprHUMO cynepno3uMK MarHUTHBIX TTOJIeN. JIMHUM MarHuTHOM MHAYKIIUU.

MarnuTtHoe 1oJie IPOBOJIHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKA U KPYrOBOTO BUTKa). OnbIT DpcTeaa.

Cunia AMmnepa, e€ HanpaBJI€HUE U MOJYJIb.



Cuna Jlopennia, e€ HanpaBlieHHE U MOJYJb. JIBH)KEHHE 3apssKeHHOM YacTHUIBI B OJTHOPOJHOM MarHuTHOM mnoje. Pabora
cwiibl JIopeHna.

MaruautHoe 1nose B Beuiectse. PeppoMarHeTUKy, napa- U THAMarHeTHKH.

TexHnueckue yCTpoOWCTBA U TEXHOJIOTMUYECKHE IMPOLECCH: MPUMEHEHUE MOCTOSHHBIX MAarHUTOB, AJIEKTPOMATHUTOB,
TeCTeP-MYJIbTUMETP, DJICKTPOJBUTATENb SIKOOU, YCKOPUTETU AIIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHuil THAYKIIMK MAarHUTHOTO TIOJISI TTOJIOCOBOTO U MOJIKOBOOOPA3HOT'O MOCTOSTHHBIX MAarHUTOB.

KapTuHa nuHuil MarHUTHOW MHIYKIUU MOJIA JJIMHHOTO NPsIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJIHUKA,
KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaGmronenue NBU>XeHUS MyYKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMN 1EMCTBUS IIEKTPOU3ZMEPUTETHLHOTO TPUOOPA MATHUTODIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOMCTB (heppOMarHeTUKOB.

HccnenoBanne 1eicTBUSA MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenue cunbl Amrepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumHnas uHOYKyusL.

SBnenue »snekTpoMarHuTHOW uHAYKIUU. [loTok Bekropa MarHutHOW uHAYKUuMUA. OIJC uHAYKUIMU. 3aKOoH
aneKTpoMarHuTHoW nHAyKuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku Dyko.

O/JIC nHayKuMu B NPOBOJHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TOJIE.

ITpaBuno Jlenua.



NunykruBHOCTh. KaTyllika MHAYKTUBHOCTH B LIETIH MOCTOSIHHOTO ToKa. SIBinenue camounaykiuu. 3/1C caMOMHyKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHu4eckue yCTpoucTBa U TEXHOJIOTHYECKHE MPOIECChl: MHAYKIIMOHHAS [1€4Yb, COJICHOU/I, 3al[UTa OT JICKTPU3ALNH TEJl
IPU JABUKEHUN B MArHUTHOM TI0JI€ 3€MJIH.

Jemoncmpayuu.

HaGmtonenue siBjeHUS 3JIEKTPOMAarHUTHOW UHIYKITUH.

Uccnenoranue 3aBucumoctd DJ]C HHIYKIIMHU OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tagenne marauTa B aJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHre caMOMHIYKITUH.

UccnenoBanue 3aBucumoctd D/{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHIYKIUU.

Onpenenenue MHAYKIMY BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka MoIeNH AJIEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3nen 5. KoneOanus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

apmonunyeckue konebanus. KuHemarndeckoe W JHMHAMHYECKOE OIMMCAHHUE. DHEPreTUYeCKOe OIMHCaHue (3aKOH
COXpaHEHHs] MEXaHUYECKOW SHEPIrun ). BoIBOA TMHAMUYECKOTO ONMUCAHUS TAPMOHUYECKUX KOJIEOaHUM U3 UX SHEPTE€TUYECKOTO
Y KUHEMATUYECKOTO OMUCAHUS.

Ammutyna u ¢asza kosneOanuil. CBA3b aMIUTUTYAbl KOJIEOAHUN MCXOJHOW BEIMYMHBI C aMIUIMTYJaMH KoJjieOaHUil e€
CKOPOCTH M YCKOPEHUSI.



[lepuon u yacrota koiedbanuil. [leproa ManbIx CBOOOJHBIX KOJIEOaHUI MaTeMaTUYECKOro MasiTHUKA. [leproa cBoOOIHBIX
KOJI€OaHUM MPYKUHHOTO MASITHUKA.

[lonsTue o 3aryxaromux kojaedanusx. Beinyxaennole konebanus. Pezonanc. Pezonanchas kpuBas. Biusnue 3aTyxanus
Ha BUJ PE30HAHCHOW KpUBOU. ABTOKOIEOAHMS.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMUYECKHE IPOLIECCHI: METPOHOM, YaChl, Kadelld, MY3bIKaJIbHbIE MHCTPYMEHTHI,
ceicmorpad.

Jemoncmpayuu.

3anuch KoJeOaTeNIbHOrO IBUKECHHUS.

HaGmronenne He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHUN Ipy3a Ha HUTU OT aMIUTATY/IbI.

HccnenoBanue 3aTyxaromux KoyieOaHui U 3aBUCUMOCTHU MEPHO0/1a CBOOOIHBIX KOJIEOaHUM OT CONMPOTUBIICHUSI.

HccnenoBanue konebaHui rpy3a Ha MACCHUBHOW NpPYXHUHE C 1eNbi0 (OPMHUPOBAHUS NPENCTAaBICHUN 00 HaeabHOU
MOJENH NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHUH MPHU KOJEOaHUSIX IPy3a HA MPYKUHE.

HccnenoBanne BHIHYKIEHHBIX KOJICOaHUM.

Ha6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue neproia cCBOOOIHBIX KOJICOAHUI HUTSHOTO U MPYKUHHOTO MAasITHUKOB.

N3yuenue 3aKOHOB JBMKEHUS Tela B X0/€ KoJIeOaHU Ha YIIPYTroM IOJIBEcCe.

N3ydenne 1BUKEHHS HUTSIHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPrUU B MPY>KUHHOM MaSTHUKE.

HccnenoBanre yObIBaHHS aMIUTHTYIbI 3aTYXAIONUX KOJICOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJICOAHUT.

Tema 2. dnekmpomazHumHnsle KoaeOaAHUA.

KonebarenpHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHEIE KOJeOaHUs B UAEaIbHOM KojebaTeabHOM KOoHType. Dopmyna
Tomcona. CBsi3b aMITTUTY/TBI 3apsia KOHACHCATOPA C aMIUTATYION CHIIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPIUH B HJI€AJILHOM KOJIEOATEIbHOM KOHTYpE.



3aryxaroniye 3JeKTpOMarHuTHbIe KosieOanus. BeIHY X 1€HHbIE AJIEKTPOMAarHUTHbIE KOJIEOaHNS.

IlepemenHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U IEUCTBYIOLIEE 3HAUCHHUE CUJIbl TOKA U HAIIPSKEHUS
MIpU pa3InyHON PopMe 3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHHU.

CuHyconanbHbli IEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp W KAaTylllKa MHAYKTUBHOCTH B LIENU CHHYCOUAAIBHOTO
IIEpEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HaANpsIKEHUN.

Wneanbubiii Tpancpopmartop. [Ipon3BoAcTBO, nepenaya v noTpedaeHue IEKTPUIECKON IHEPTUH.

OKOJIOTUYECKHE PHUCKM TMpPU MPOU3BOJCTBE ANEKTpOdHepruu. KynbTypa HWCNONB30BaHUS dJIEKTPOIHEPTHM B
NOBCETHEBHOM KM3HHU.

TexHnueckne yCTpoUCcTBa U TEXHOJIOTMYECKHE MMPOLECCHI: JIEKTPUUECKNN 3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, TUHUU
AJIEKTpoIIepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHMOCTb YaCTOThI CBOOOHBIX KOJIEOAHUH OT HHIYKTUBHOCTU M €MKOCTU KOHTYpa.

OcuiorpaMMBbl 3J€KTPOMAarHUTHBIX KOJeOaHuH.

I'enepaTop He3aTyXarMIUX JIEKTPOMAarHUTHBIX KOJICOaAHUH.

Mogenb 3JIEKTpPOMAarHUTHOT'O T€HEPATOpa.

BbIHyX1eHHbIE CUHYCOUJAJIbHbIE KOJICOaHUs.

Pesucrop, kaTylka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIM IIEPEMEHHOI0 TOKA.

Pe3onaHc 1mpu nocienoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH ¥ KOHJEHCATOPA.

VY cTpoicTBO M IPUHIINT IeWCTBHS TpaHc(opmaTopa.

Mogens JIMHUM 3JIEKTPOIIEpEIadn.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomuol, nPAKMUKYM.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA Yepes3 MOCIEI0BATENbHO COEAUHEHHBIE KOHIEHCATOP, KAaTYIIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOYHUMKOB CBETa B LENU IEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbLE 60IHbL.

MexaHnuecKue BOJHBI, YCIOBUA HMX pacnpoctpaHeHus. [lomepeunble M mnpoaosbHble BOJHBL. llepuon, ckopocTh
pacrpoCcTpaHeHus U IJInHA BOJIHBL. CBOMCTBAa MEXaHUYECKUX BOJIH: OTPaXKE€HUE, PEeIOMIICHUE, MHTepPEepeHIUs U TU(paKIIus.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

[IIyMoBOE€ 3arpsAi3HEHHUE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMArHUTHBIE BOJIHBL. YCJOBUSI H3JIYUYECHHUS JJICKTPOMAarHUTHBIX BOJH. B3aunMmHas opueHTalusi BEKTOPOB B
3JIEKTPOMArHUTHOM BOJIHE.

CRoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAXKCHHE, MIPEIOMJICHUE, MTOIspu3alus, HHTephepeHus u Audpakims.

[IIxana 31eKTPOMarHUTHBIX BOJIH. [[puMEHEeHNE 2IEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUIMITBI paguoCBs3U U TeNeBUICHUS. Pannonokarus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOILIEH CPEbI.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTBI, pajap, paJlUONpPUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBU-neup, ynbTpa3BykoBasi AMAarHOCTUKA B TEXHUKE U MEIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE TTOTIEPEYHBIX U MTPOI0THHBIX BOJIH.

Konebmromeecs Teno Kak MCTOUYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninu u Audpakiiny MeXaHUIeCKUX BOJTH.

AKyCTHYECKHN PE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIIUTYIOM M 4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH: OTPaKEHWE, TMPEIOMIICHWE, MOoJspu3amus, Judpakius,
UHTEPPEPEHITHS.

Oo6napyxenune nHGPaKpacHOTO U YIbTPaPUOIECTOBOTO U3TyUCHHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padoomoi, nPAKMUKYM.



N3ydyenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAMosHEHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd cera. ToueuHslii HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHuii B miockoM 3epkaie. Cpepuueckue 3epkania.

[Ipenomiienne cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIM MoOKaszaTedb mpenomiieHus. OTHOCHUTENIbHBIN
nokaszarelb npegoMiieHus. [IoCTOSHCTBO 4acTOThl CBETa U COOTHOIIEHUE JJIMH BOJIH MPU MEPEX0JE MOHOXPOMATUYECKOTO
CBETa Yepe3 rpaHully pas3jesia IByX ONTUUECKUX CPEI.

Xon myueit B ipusme. [ucnepcus cBera. CrnoxHblil coctaB Oenoro cBeta. L[Ber.

ITonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroJ MOJHOTO0 BHYTPEHHETO OTPAKECHUS.

Coluparomue M pacceuBaroniue JUH3bL. ToHKas JuH3a. DOKYCHOE PACcCTOSHUE M ONTHYECKasl CHjla TOHKOW JIMH3BI.
3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSA TOHKOM c@epuyeckod JHMH3BI OT €€ TeOMETPUH W OTHOCUTENIHBHOIO IOKa3aTelis
IIPEJIOMIICHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon Jiy4a, MPOIISAIIETO JIMH3Y O] TPOU3BOJIBHBIM YIJIOM K €€ riaBHOW onTu4eckoi ocu. [loctpoenune nzobpaxkeHui
TOYKH M OTPE3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAIOIINX JTMH3aX U UX CHCTEMaX.

OnTuueckue mpubopsl. Pazpemaromias crmocoOHOCTh. ['71a3 Kak onTUyeckas cUCTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas onrtuka. Muatepdepenums cBera. KorepeHTHbIE HCTOYHUKH. YCIIOBHS HAONIOACHUS MAaKCHMYyMOB U
MUHAMYMOB B HHTEPOEPEHIIMOHHOW KapTHHE OT JBYX KOTE€PEHTHBIX HWCTOYHHMKOB. [IpuMepbl KiacCcH4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudbpakuus cBera. Judpakmuonnas peméTka. YclIoBue HAOMIONCHUS TJIABHBIX MAaKCUMYMOB TpU TaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHuueckne yCTpONCTBA M TEXHOJOTHYECKHE TIPOIECCHI: OYKH, Jyma, MEPUCKom, (oToammapaT, MHKPOCKOIL,
MPOCKIMOHHBIN anmapar, MPOCBETICHUE ONTUKHU, BOJIOKOHHAS ONTHKA, AU(PAKIIMOHHAS PEIIETKA.



Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne npenoMieHus CBETA.

Habmronenre noiaHoro BHyTPEHHETo OTpakeHusl. Mojieb CBETOBOIA.
HccnenoBanue xo/1a CBETOBBIX MTYYKOB YEPE3 MIIOCKOMAPAIIICIBHYIO IJIACTUHY U TIPU3MY.
UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenne naTepdepeHium crera.

HaGmronenne BeToB TOHKUX IUIEHOK.

HaGmonenue nudpakiuum ceera.

N3yuyenue nudpakiinoHHON PEHIETKY.

Hab6monenne nudpakiimioOHHOTO CIIEKTpa.

HaGmronenue nucnepcuu ceera.

HaGmronenue noisipu3anuu cBeTa.

[IpuMeHeHune NOISIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSKEHUM.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.
N3mepenue nokazaress NpeJoMICHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSTHUS OT BEIECTBA (HA MIPUMEPE KUIKUX JIUH3).
N3mepenne HhoKycHOTO pacCTOSHUS PACCEUBAIOIINX JIHH3.

[TonyueHue n300pakeHHsI B CUCTEME U3 ITOCKOTO 3€pKalia U JIMH3BI.
[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBaHne TENECKONMUYECKUX CUCTEM.

Hab6mronenne nudpakmmu, nHTEpdOEPEHIINN 1 TTOISIPU3AINH CBETA.
N3yueHne nossipuszanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIICKTPHUKA.
N3yueHnne uHTepPepeHInN JTa3epHOr0 U3TYUYCHUS HA IBYX IIEJISIX.
Habnronenue nucnepcun.



HaGmtonenue u uccienoBanue qupakimOHHOTO CIIEKTpA.

HN3mepenne nivMHbl CBETOBOW BOJIHBI.

[lony4yenue cnekTpa U31y4eHHUs! CBETOANO1A TPU MOMOIIM TU(PPAKIIMOHHON PEIIETKH.

Paszznes 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEJIBHOCTH.

I'paHuIBl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [IoCTynaTsl crienalbHON TEOPUU OTHOCUTEITBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBaji. llpeoOpasoBanus Jlopenma. YcnoBue npUYUHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKPAILIEHUE JJINHBI.

DHEPrusi 1 UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPTHEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTUIbl. DHEPTHS MOKOSI.

TexHn4eckne ycTpoilcTBa U TEXHOJIOTUYECKHUE IPOLIECCHI: CIYTHUKOBBIE TPUEMHUKHU, YCKOPUTEIH 3apSyKEHHBIX YaCTHULL.

Y4eHnueckuil SKCepUMEHT, JIabOpaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenne UMIYNbCa W IHEPTUU PENATUBHCTCKUX dacTull (1o QororpadusM TPEeKOB 3apsyKEHHBIX YacTHUI[ B
MarHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerI0BOE M3NyueHHE (M3TydeHre adCOMIOTHO YEPHOTO Tena). 3akoH cMenieHus Buna. ['unoresa [lnanka o
KBaHTaX.

®oToHBI. DHEPTrHUs U UMITYJIbC (POTOHA.

doroaddext. OnbiTel A. I'. CronetoBa. 3akonsl Gorodddexra. YpaBuenue DiiHmTeitHa 115 oroaddexra. «KpacHas
rpanuia» ¢potodddexra.

JlaBieHue cBeTa (B 4YaCTHOCTH, JaBJIEHHE CBeTa Ha a0COJIIOTHO MOIJIOMIAIOUIYI0 M aOCOJIOTHO OTPa)Karollylo
noBepxHocTh). OnbiThl I1. H. JIeGenera.

BonnoBeie cBoiictBa uactuil. Bonnsl e bpoins. Jlnuna BonHbl Ae bpoitnsg u pasmepbl 001acTH JIOKaJIW3alUU
JBIKYyIIEHCs yacTulibl. KopnycKyasipHO-BOIHOBOM Ayanu3Mm. Judpakius 31eKTPOHOB HA KpUCTAJLIaXx.

Crnemnduka n3mepennii B Mukpomupe. CooTHOIeHUs HeonpeaenéHHoctei [ eitzendepra.



TexHudeckue yCTpONCTBA M TEXHOJOTHMYECKHUE MPOIECCHl: CIEKTPOMETpP, (OTO3EeMEHT, (OTOMATUMK, TYHHEIHHBIN
MHUKPOCKOTI, COJIHEUHas O0arapesi, CBETOHO/I.

Jemoncmpayuu.

®otor(hpeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEUIHETo (hoTodddekra.

UccnenoBanne 3aBUCUMOCTH COMPOTUBIIEHUS TTOJIYIIPOBOIHUKOB OT OCBEILIEHHOCTH.

CBeToauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

Uccnenoranue ¢poTopesuctopa.

Nsmepenue nocrosiuaoi [Inanka Ha ocHOBe nccnenoBanus ¢potodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OneITHI IO UCCNEAOBaHUIO CTpOoeHUs aroma. [lnanerapuas mozaens aroma Pezepdopaa.

[Toctymarel bopa. U3nyuenue u noriomenue GOTOHOB IPH MEPEX0Ie aToMa C OJJHOTO YPOBHS SHEPTUU HA JIPYTOM.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE HU3iIyueHue ceta. Jlazep.

TexHuueckue yCTpoWCTBa U TEXHOJOTUUECKHE IMPOIECChl: CHEKTPaTIbHBIA aHAIN3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIM
KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pesepdopaa.

HaGmroeHre TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBHUE CUETUMKA MOHU3UPYIOIINUX YACTUL.

Omnpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomuol, RPAKMUKYM.

Habnronenue nuHeHyaToro crexkTpa.



HccnenoBanue criekTpa pa3pekKeHHOr0 aTOMapHOTo BOJIOPOJIa U U3MEpEeHue NocTossHHOM Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHHIX YACHUY,

Hyxnonnast monens siapa ['eitzen0epra—MBanenko. 3apsaa siapa. MaccoBoe umcino siapa. M3otormsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnan. ["amma-uznyyenue.

3aKOH paAuMOAaKTUBHOrO pacrnajga. PaanoakTuBHbIE H30TONBI B mpupoae. CBONCTBA MOHU3UPYIOLIETO H3IY4YEHUS.
Brnusinue paaroakTUBHOCTH Ha KMBbIE opraHu3Mbl. EctecTBeHHBIN (poH u3nyyeHus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 saep. SaepHsie peakTopsl. [Ipobiemsbl ynpaBaseMoro Te€pMOsIEpHOTO CHHTE3A.
DKOJIOTMYECKHE ACTIEKTHI Pa3BUTUS AIEPHON SHEPIETUKHU.

Mertozasl perucTpalyy U UCCIIEI0BAHUS AIEMEHTAPHBIX YaCTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEUCTBUA. bapuoHbl, Me30HbI U enToHsl. lIpencraBnenue o Crtanaaptoid Mmoaenu. KBapk-
TJIFOOHHAs! MOJENb aAPOHOB.

®uzunka 3a npenenamu CrannaptHol moaenu. TémHas Matepust U TEMHAsL SHEPT UL

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHU4YecKne YCTpOMCTBA W TEXHOJOTMYECKHE IIPOLECCHI: JO3UMETP, Kamepa BuibcoHa, sIEpHBIA PEaKTop,
TEPMOSIICPHBIN peaKTop, aTOMHasi 60M0Oa, MAarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JO3UMETPA.

N3ydenue nornomieHus 0eTa-4yacTUl] ATFOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUH U ACTPO(PU3UKH.

Oranbl pa3BUTHS acTpoHOMMH. [IpuKIagHOE M MUPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMHUU. IIpUMEHMMOCTH 3aKOHOB
¢u3uku 111 00bICHEHUS TPUPOIBI KOCMUYECKHX OOBEKTOB.

MeTob1 acTpOHOMUYECKUX UccieqoBaHui. COBpeMEHHbBIE ONTHYECKHE TEIECKOIIbI, PaH0OTENECKONbI, BHEATMOC(hEpHAst
aCTPOHOMMSI.

Bun 3Bé3nHoro Heba. Co3Be3nusl, spKUe 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKECHUE.



Conneynas cucrema.

Connue. Conueunast akTuBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3BI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpPajIbHBIA KJIACC — CBETUMOCTB». 3BE3bl TJIABHOU
IIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTB JUJIS 3BE3 TJIABHOM IOCIIEI0BATENbHOCTH. BHYyTpeHHEE CTpOEHUE
3BE321. COBpEMEHHBIE MTPEACTABIEHUS O MPOUCXOXKICHUH U 3BoJIFouMK COJIHIIA U 3BE3/. DTallbl KU3HU 3BE3.

Mueunsiii [Tyt — Hamia ["anaktuka. [lonoxxenue u npmxenue Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuky u
KBazapbl. UEpHBIE IBIPHI B /Ipax TAIaKTHK.

Bceenennas. Pacuiupenue Beenennoit. 3akon Xa66na. Pa3oeranue ramaktuk. Teopust bonbioro B3peiBa. PenukToBoe
U3JIyYCHHE.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmionenust 3BE3gHOr0 HEeOa HEBOOPYKEHHBIM TJA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUM s
OTIpeJICIICHHsI MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE cO3Be3/1usd CEeBEepHOro MOJyIapHus U sipKue
3BE3/BI.

HaGmonenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH M 3BE3IHBIX CKOIIJICHUM.

DU3NYEeCKNH MPAKTHKYM.

CrniocoObl u3MepeHus GU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U IIUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U
KOMITBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCUTENbHBIC TMOTPEIIHOCTH HM3MEPEHHH (DU3MYECKUX BEITUUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIEIOBAHUN 3aBUCUMOCTEH (PM3MUECKUX BEJIUYHH, MPOBEPKA MPETOKEHHBIX
runore3 (BeIOOp W3 paboOT, OMHCAHHBIX B TEMATHYECKUX paszjiefiax «YUEeHUYECKHUH IKCIIEPUMEHT, JIa0OpaTopHbIe PaboThI,
MPAKTUKYM)).

O0o01aroIee MOBTOPEHUE.



O6o0uieHne u cucTemMaTu3alus CoOJepKaHus pa3fenoB Kypca «Mexanukay, «MonekynspHas ¢u3uka u
TEPMOJMHAMUKAY, «JeKTpoauHaMukay, «KomneOanus u BOJHBIY, «OCHOBBI CHEUUATBHOW TEOPUH OTHOCHUTEIBHOCTHY,
«KBanToBas pusuka», «ANeMEHTbl aCTPOHOMUU U aCTPODUUKI.

Ponb ¢u3uKKH M aCTpOHOMUM B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, COLMAIbHOU M 3TUYECKON cepax nesTenbHOCTH
YeJioBeKa, Pojb M MeCTO (PU3MKM M acTPOHOMHMHM B COBPEMEHHOW HAy4yHOM KapTHHE MHUpa, 3HA4Y€HHE OMHCATENIbHOM,
CUCTEMaTU3UPYIOIIEeH, 0OBSICHUTENIbHON U MPOTrHOCTUYECKOW (PYHKIMI (u3nuecKkoi Teopuu, pojib (PU3NUECKOW TEOpUU B
(opMHUpOBaHUM MPEACTaBICHUN O (PU3MUECKOW KapTUHE MHpa, MECTO (U3MYECKOW KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUHN O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrinyOonéHHoro ypoBHsS B 11 Kiacce oOCylIeCTBIISIETCS C YY4€TOM  COJEPIKATEIbHBIX
MEXIPEIMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mejxcnpeomemmnsle nonamus, céA3aHHble C U3YYEHUEM MEMO0006 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHBIH (akT,
runores3a, ¢u3nueckas BeTUYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJEIMpPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEepPUTEIbHBIE PUOOPHI, IM(PpOBas 1adopaTOpHs.

Mamemamuka: pemieHnue CUCTEMbl ypaBHEHUN. TpuroHoMmerpudeckrue PyHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUT'OHOMETPHUECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKIIUU HA OCH KOOPJIUHAT, CI0KEHUE BEKTOPOB. [Ipon3BoaHbIe
aneMeHTapHbIX GyHKIuHA. [Ipu3Haku mogo0ust TpeyroJbHUKOB, ONIPEACIICHHUE TUTOMIAIN IJIOCKUX (GUTYp U 00BEMA TElL.

Buonozua: >nekTpuyueckue SBICHUS B )KUBOU MPHUPOJE, KoJeOaTeNbHbIe TBUKEHUS B )KUBOW MPUPOJIE, FIKOJIOTHIECKUE
PUCKH TNpU TNPOU3BOACTBE 3JIEKTPOIHEPIHH, HIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelpl, YIbTPa3BYKOBas
JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU NIPUPOJE.

Xumua: CTPOCHHE aTOMOB M MOJEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPHUCTAJUIMYECKON PEMIETKH, CIIEKTPAJIbHBIN aHAJIN3.

T'eocpaghus: marHUTHBIE TOJIIOCA 3€MIIH, 3aJI€KU MArHUTHBIX Py, POTOChEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTpoJABHrarenb SkoOu, reHepaTop
MIEPEMEHHOr0 TOKA, MHAYKIIMOHHAS I1€4b, JUHUM 3JIEKTPONEpeiay, IEKTPOABUIATENb, Pajap, PAIHONPUEMHHK, TEIEBU30D,



anTeHHa, tenegon, CBY-neub, ynbTpa3ByKoBas NUAarHOCTUKA B TEXHHUKE, MPOCKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
COJIHEUHasi OaTapesi, CIyTHUKOBbIE TPUEMHUKH, SIICPHAS SHEPTETUKA U SKOJOTUUECKUE aCTIEKThI €€ Pa3BUTHSL.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE CPEAHEI'O OBIIIEI'O
OBPA3OBAHUAJIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJbTAThl OCBOEHUA yueOHOro npenmeta «Dusukay JOMKHBI OTPpakaTb TOTOBHOCTh U CIIOCOOHOCTH
00y4Jaromuxcs pyKoBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO 00OIIECTBa, pacIIupeHUE
YKW3HEHHOTO OMbITa U OIbITA AEATEIIBHOCTH B MIPOIECCE peaIn3allMi OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbHON €SI TEILHOCTH,
B TOM YHCJI€ B YaCTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CchOPMUPOBAHHOCThH T'PAKIAHCKON MO3UIIMN O0YUYaIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO

00IIIeCTBa;

e TPUHATHE TPATUITUOHHBIX 0OIICUYEIIOBEUSCKUX TYMAHUCTHUECKUX U IEMOKPATHYECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYI JEATEIbHOCTh B HMHTEpecax TpaKJaHCKOro oOIecTBa, ydacTBOBaTh B

CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3AINHY;
e YMEHHE B3aUMOJCHCTBOBATH C COITUATBHBIMU HHCTUTYTAMH B COOTBETCTBUHM C X (DYHKIIUSIMHU U Ha3HAYCHHUEM;
e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN JESITEILHOCTH.
NMATPUOTUYECKOT0 BOCITUTAHUSA:
e chOPMUPOBAHHOCTH POCCUHCKON IpakTIaHCKOU HJICHTHYHOCTH, IMAaTPUOTU3MA;
e IICHHOCTHOE OTHOIICHHE K IOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM POCCHUHCKHX YUYEHBIX B 00J1aCTH (PU3UKU H
TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYSCKOTO ITOBEICHHUS;
e CIIOCOOHOCTH OIIEHMBAThH CUTYAIlUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI ¥ LICHHOCTH, B TOM YHUCJIE€ B JE€SITECIbHOCTH YYEHOTO;



e OCO3HAHHUE JMYHOI'O BKJIAJIa B IOCTPOEHUE YCTOWYUBOIO OYIYILETO.
3CTETHYECKOr0 BOCIIMTAHUA:
e O3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAYyYHOI'O TBOPUECTBA, MPUCYIIETO (PU3NYECKON HayKe.
TPYAOBOI0 BOCIIUTAHMSA:
e HHTEPEC K pa3IMyHbIM cepam mpodecCHOHANBbHOMN AeSTeIbHOCTH, B TOM YUCIE CBA3AHHBIM C (DU3UKON M TEXHUKOM,
yMEHHE COBEepIIaTh OCO3HAHHBINA BHIOOP Oynyliel npodeccuu u peaqn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;
e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSXKEHUU BCEH KU3HMU.
JIKOJIOTMY€eCKOr0 BOCTIMTAHUSA:
e c(OPMUPOBAHHOCTH IKOJOTUYECKOMN KYJIBTYPhI, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpoodIieM;
e TUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS LI€JIE YCTOMYMBOIO Pa3BUTHUSA
YEJI0BEYECTBA;
e paCHIMPEHHE ONBITA AEATEIHLHOCTHU SKOJOTHUYECKON HAMIPABICHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUHM 10 (PU3HUKeE.
HEHHOCTH HAYYHOI'0 IO3HAHMA:
e c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PU3NUYECKON HAYKU;
e OCO3HAHHWE IIEHHOCTU HAYYHOH JEeSATEIHHOCTU, TOTOBHOCTH B MpoIlecce U3ydeHUs] (PU3UKUA OCYIIECTBISATH TPOCKTHYIO
U UCCJIEN0BATENbCKYIO AEATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruuyeckue JaelcTBUA:
e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH U AKTYATM3UPOBATH IMPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
e ONpPEACNATh LEIU ACATCIBbHOCTH, 3aJ1aBaTh TapaMETPbl U KPUTEPUH UX JOCTHXKEHHUS;
e BBISBJISATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCMaTPUBAEMBIX (PM3UUYCCKUX SBIICHUSX;
e pa3zpabaThiBaTh INIAH PEIICHHS MPOOJEeMBI ¢ yU4ETOM aHAIM3a HMMEIOMIUXCS MaTEepUaJbHBIX M HEeMaTePHAIbHBIX

pPECYpCOB;



BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEJISIM, OLICHUBATh PUCKH ITOCIIEICTBUA
JIEATEIIBHOCTH;

KOOPAMHUPOBaTh M BBHINIOJHATH pabOTy B YCJIOBUSAX pEabHOTO, BUPTYAIbHOTO U KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBaTe/IbCKNE AEeMCTBUS .

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMY IMMOHATHSIMH B METOAaMU (PU3MYECKONU HAYKH;

BJIQJICTh HaBbIKAMHU YYCOHO-UCCIICIOBATEIBCKONW M MPOSKTHON JEATEIBHOCTH B 00JIACTH (PU3HUKH, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSITCJIbHOMY ITOMCKY METOJIOB PEIICHMS 3a1ad (PU3NYECKOTO COACPIKAHUSA, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BHJAMHU JICATCIIBHOCTH I10 IIOJYYCHHUIO HOBOTO 3HAHWA, €r0 HMHTEPIpPETAIMH, PeoOpa3oBaHUI0 U
NPUMCHCHHIO B PA3IUYHBIX YUYCOHBIX CUTYAIUSAX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKHU;
BBISIBJISATH MPUYMHHO-CJICACTBEHHBIC CBSA3U U aKTyaJU3UPOBATh 3a7a49y, BBIABUTATh THIIOTE3Yy €€ PEIICHUS, HAaXOAUTh
apryMEeHTBI JUIS JIOKa3aTeIbCTBA CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPhl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh IOJIYYCHHBIC B XOJIC PCIICHMS 3a7a4d PE3yJIbTAaThl, KPUTHUYCCKH OICHUBATh WX JIOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MECHECHHE B HOBBIX YCJIIOBHSX;

CTaBUTh M (POPMYJIMPOBaTH COOCTBEHHBIC 3a7a4yd B 00pa30BaTEIbHOM JEATEIBHOCTH, B TOM YHCIIC MPH H3YYCHUU
)7370978

JIaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS 1O (PU3HKE B MPAKTHICCKYIO 00JIACTh KU3HEACATESILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC HJICH, MIPE/IIaraTh OPUTHHAIBHBIC TTOX0/bI i PEIICHUS;

CTaBHUTh MPOOJIEMBI M 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHEIC PCIICHUS.

Pabora ¢ ungopmaumeii:



BJIAJ€Th HaBbIKAMHU MOJy4YeHUss HUHPOpMalUMU (QU3NYECKOTO COJEpKaHUS M3 MCTOYHMKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIILHO OCYILIECTBISATh IOUCK, aHAJIN3, CUCTEMATU3ALIUI0 U HHTEPIPETALNIO HH(OPMAIIMK Pa3IUYHbIX BUI0B
1 (HopM npeacTaBiIeHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMALIUU;

UCIIOJIb30BaTh CpEeACTBA HMH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTMM B PEIIEHHMH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX 1 OPraHU3allMOHHBIX 3a7a4 ¢ COOII0JEHUEM TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHUEHBI, peCypcocOepekeHus, MPABOBbIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHONW 0€30MaCHOCTH;

co3/aBaTh TEKCThI (PU3NUECKOTO COJIEPKAHMS B PA3IMUHBIX popMaTax ¢ yu€ToM HazHaueHUs: HHGOPMAIIH U LIEJIEBOM
ayJIMTOPUHU, BEIOMPAs ONITUMAIBHYIO (DOPMY MPEACTABICHUS U BU3YaTIU3ALIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUA:

OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DM3UKHU U BO BHEYPOUHOU JIEITCIIBHOCTH;

pacno3HaBaTh MPEANOCHUIKY KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMATh M MCTIOJIH30BATh MIPEUMYILECTBA KOMAHAHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHUI C YUETOM OOIIMX UHTEPECOB U BO3MOXKHOCTEHN KaXJI0ro YieHa
KOJUIEKTHBA;

MIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATH U KOOPAMHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATH IIJIaH JACHCTBHM, pacrpeessaTh PO ¢ y4éTOM MHEHUH YUYaCTHHKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa M Ka)XJOr0 YYaCTHMKAa KOMaHIbl B OOIIMI pe3yibTaT MO pa3paboTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE IMTPOEKTHI, OLIEHUBATH UJIEH C TO3UIIMU HOBU3HbBI, OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
OCYIIECTBIIATh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B PA3JIWYHBIX CUTYyalUUsAX, MPOSBISATH TBOPYECTBO H
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JACTH (PU3MKKM M ACTPOHOMUH, BBIABIATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTABIISATH IJIAaH PEIICHMs] PACUETHBIX M KAUECTBEHHBIX 3a/1ay, IUIaH BBIMOJIHEHUS MPAKTUYECKOU
paboThl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOYTECHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHUIO W TMPOSIBICHUIO SPYIAUIMU B 00JacTH (PU3UKH, TOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTHUBBI B ACATEIIBHOCTH, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISM;

BJIa/IeTh HABBIKAMM I[IO3HABATENbHOM peQIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

MCITIOJIb30BaTh MPUEMBI pedIeKCHU TSl OLIEHKH CUTYaIlMU, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

[IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHATIU3€E PE3YIbTATOB ACATEILHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJIU3€E PE3YIbTATOB AEATEILHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mpomecce mOCTHKEHHS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTpaMMbl 1O (DHU3WKE JUIsl YPOBHS CPEIHETO OOIIETO
o0Opa3oBaHus y 00yYarOIIHXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIA WHTEIICKT, MPEIoIaralonuii ChOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIHOCOOHOCTh TMOHMMATh CBOE AMOIIMOHAIBHOE COCTOSHHWE, BHUJICTh HAIPABIICHHS
pa3BUTHs COOCTBEHHOM YMOIMOHAILHOU cepbl, OBITH YBEPEHHBIM B ce0¢€;



CaMOPETYJIMPOBAHUSA, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE INPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEICHHUE,
CIOCOOHOCTD aJIaNTUPOBATHCS K AIMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHUBALMU, BKIOYAIOIIEH CTPEMIIEHHE K JOCTUKEHUIO LEIH U YCIEXY, ONTUMHU3M, HHUIUATUBHOCTb,
YMEHUE JIEMCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMIIATUM, BKJIIOYAIONIEH CHOCOOHOCTh IMOHHMMATh DJMOIIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBaTh €ro TpHU
OCYIIECTBIICHUU OOIIIEHHMS], CTIOCOOHOCTh K COUYBCTBHIO U CONEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTpaMBaTh OTHOUIEHUS C JIPYTUMU JIFOJAbMHU, 3a00TUTHCH,
POSIBJIATh UHTEPEC U pa3peniaTh KOHMIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy o6yuenus B 10 knacce npemMeTHbIe pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE JOJIKHBI OTpaXXaTh CHOPMHUPOBAHHOCTH
y 00y4aromuxcsi yMEHH:

NOHUMATh POJb (PU3UKH B DKOHOMHUUYECKOM, TEXHOJIOTHMYECKOU, IKOJIOTUUECKON, COLMAIBLHOM U 3THYECKON cdepax
JESITETbHOCTH YeJI0OBEKa, POJib U MECTO (PM3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MUpPA, 3HAUCHHE OMUCATEIHHOM,
CHUCTEMATH3UPYIOLIel, OOBSICHUTEILHON M MPOTHOCTHYECKON (YHKIMKA (U3WUECKOM TEOPUHU — MEXaHHKH,
MOJICKYJISIPHOM (DU3UKM U TEPMOJMHAMUKHU, POJIb (PU3MYEecKol Teopuu B (QOPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MUPA;

pa3nuYaTh yCIOBUS MPUMEHUMOCTH MOJENe (U3MUeCKHX Tel W MPOIECCOB (SBICHUM): MHEpIUATbHAS CHUCTEMa
oTcu€ra, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE ABUXKEHUE, CBOOOAHOE MajcHUE,
abcomoTHO ympyras aedopmarnusi, aOCOMIOTHO YNPyroe u aOCONIOTHO HEYNpPyroe CTOJKHOBEHHS, MOJEIH rasa,
KUJKOCTU U TBEPIOro (KpUCTALNIMYECKOrO) Tesa, WICAIbHBIA ra3, TOYEUYHBIH 3apsjd, OJHOPOJHOE AJIEKTPUUYECKOE
T0JIE;

pas3nu4ath YCIOBHS (TpaHUIlBI, 00JIaCTH) TMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOONIUN XapakTep
(dyHIaMEHTaIbHbIX 3aKOHOB M OTPAHUYEHHOCTb UCTOJb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBACHATH MEXAaHUYECKHE MPOIECCHhl M SBJICHUS, MCIOJb3ysl OCHOBHBIC TOJIOKEHUS W 3aKOHBI
MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHMYECKOTO IBWIXKEHHUS, POPMYJIbl KUHEMATUKHA PAaBHOYCKOPEHHOTO JBMIKCHUS,
npeobOpazoBanus ["anwies s CKOPOCTU U TIepeMellieHus], 3aKoHbl Hpl0TOHA, MPUHIIUIT OTHOCUTENbHOCTH [ anues,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUS MMITYJIbCAa M MEXaHUYECKOW DHEPTruu, CBsI3b PabOTHI CHIIBI C
W3MEHEHHEM MEXaHWYECKOW DJHEPruM, YCIOBUS paBHOBECHs TBEPIOTO Teja), MPU OSTOM HCIOIB30BaTh
MaTeMaTH4YeCKOEe BhIPAKEHUE 3aKOHOB, YKAa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: MPeoOpa3oBaHUM
l"anunes, BTOporo u TpeThero 3akoHOB HbI0TOHA, 3aKOHOB COXpAaHEHHUS UMITYJIbCA U MEXaHUYECKOW YHEPIUH, 3aKOHA
BCEMUPHOIO TATOTEHUSI;

aHAJTM3UPOBATh M OOBSICHATH TEIUIOBBIC MPOIECCHI M SBJICHUS, UCIONB3ysd OCHOBHbIC TosiokeHuss MKT u 3akoHBI
MOJICKYJISIPHOM (PU3UKK U TEPMOJAMHAMUKH (CBSI3b JABJICHUS MEaTBLHOTO Ta3a CO CPEIHEH KMHETUUECKOW dHepruei
TEIJIOBOTO JABWKEHUA M KOHLEHTPAIMEN €ro MOJIEKYJ, CBA3b TEMIEPATyphl BELIECTBA CO CPEAHEW KMHETHUYECKOU
SHEPrueil TEIUIOBOTO JIBM)KEHHUS €ro YacTHUll, CBSI3b JABJICHHS HACAIBHOTO Ta3a ¢ KOHLEHTPALMEl MOJIEKY] U €ro
TEMIIEpaTypoil, ypaBHeHHe MeHeneeBa—KiamneiipoHa, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUS SHEPTUU
B TEIUIOBBIX IPOLECCAX), NMPU ITOM HCIOIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaThb YCIOBHUS
NPUMEHUMOCTH ypaBHeHUa MenaeneeBa—Kitaneipona;

aHAM3UPOBATH U OOBSICHITH AIEKTPUUECKUE SIBICHHS, UCIIOJIb3YSI OCHOBHBIE IMOJI0KEHHUS U 3aKOHBI 3JIEKTPOIMHAMHUKHN
(3aKOH COXpaHEHUS IEKTPUUECKOr0 3apsiaa, 3akoH KynoHa, MOTEHIHAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJIsA, TPUHLIUI
CYNEPHO3ULUN DJIEKTPUUYECKUX IMOJEH, MPU 3TOM YyKa3blBas YCIOBUS NPUMEHHMMOCTH 3akoHa KysnoHa, a Takxke
MPAKTUYECKN BaXKHbIE COOTHOLIEHHUS: 3aKOHbI OMa JJIsl y4acTKa LENH U JJIsl 3aMKHYTOU 3JIEKTPUYECKOH LIeTH, 3aKOH
Jxoyns—Jlenna, npasuina Kupxroda, 3akonsr @apazes A7 31€KTPOIN3a);

OMHCHIBATH (DU3UYECKHE TIPOIIECCHI U SBJICHUS, UCTIONB3Ysl BEIMYUHBI: IIEpEMEIEHUE, CKOPOCTh, YCKOPEHUE, UMITYIThC
T€JIa U CUCTEMBI TE€JI, CUJIa, MOMEHT CUJIbI, JABJICHUE, HOTEHIHAJIbHAS SHEPTHsl, KHHETUUECKAS YJHEPT UL, MEXaHUUECKasl
SHEprus, paboTa CUibl, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CUJla TSIKECTH, CUJIa YIPYTOCTH, CHIJIA TPEHHUS, MOLTHOCTb,
DHEPrUs B3aUMOJCHCTBUS Tena ¢ 3emuiéid BOMM3HM €€ TOBEPXHOCTH, DHEPTHsl yNpyroi aedopMmaril TPy KUHBI,
KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TEMIIepaTypa Teja, paboTa B TEpPMOJUHAMUKE, BHYTPEHHSSI SHEPTUS UJI€AJIbHOTO
OJIHOATOMHOTI'O ra3a, padoTa HJI€aJIbHOr0 ra3a, OTHOCUTEIbHAs BIIAXXHOCTHh Bo3ayxa, KIIJ[ uaeanbHOro TemioBoro



JIBUTATENIS; DJIEKTPUUECKOE IMOJIe, HAMPSIKEHHOCTD YJIEKTPUYECKOT0 TOJISI, HAMPSHKEHHOCTD MOJIsl TOYSYHOTO 3apsija
WJTU 3apsKEHHOTO 111apa B BAKYyM€ U B JJUAJIEKTPUKE, TOTEHIIUAI JIEKTPOCTATUYECKOTO MOJIsI, PA3HOCTh TOTEHIIUAJIOB,
ANEKTPOABMKYILAs CUIIA, CHJIa TOKA, HAIPSKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYecKas EMKOCTh INTIOCKOTO KOHJIEHCATOPA,
CONMPOTHUBJICHHE Yy4YacTKa LENH C IOCIEJOBATEeIbHBIM U MapaieJbHbIM COEIUHEHUEM PpPE3UCTOPOB, SHEPIUs
AIIEKTPUYECKOTO MO KOHAeH caTopa;

OOBSICHAITH OCOOEHHOCTHU MPOTEKAHUS (PU3HUECKUX SBICHUN: MEXaHUYECKOE JIBMKEHUE, TETIOBOE JIBMYKEHUE YACTHUII
BEI[ECTBa, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBHKeHUE, AudPy3usi, WUCIApEeHHE, KUIICHHE W KOHACHCAIIUS,
IUIaBJICHUE W KPHUCTAJUTM3allMs, HANpPaBJIEHHOCTh TEIUIONEpPEeaaur, JJICKTPU3AIUsS TeJl, SKBUIIOTCHIIMATBLHOCTD
MTOBEPXHOCTH 3aPSKEHHOTO MPOBOHUKA,;

POBOJIUTH KMCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (DU3WYECKOW BEIMYMHBI OT JAPYrod C HUCIOJIB30BAHHEM MPSMBIX
U3MEPEHUHN, MpPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYCHHON 3aBHCUMOCTHU
¢u3nueckux BEIWYUH B BUAEC T'paUKOB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH HU3MEPEHHM, JeNaTh BBIBOJABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEpEeHUs] (U3MUECKUX BEJIWYUH, MPU STOM BBIOUPATH ONTHUMAJBHBIA METOJA H3MEpEeHMUS,
OILICHUBATh a0COJIOTHBIE M OTHOCUTENIbHBIE MOTPEITHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH  OMBITBI IO TPOBEPKE TMPEIJIOKEHHON THUIMOTE3bl: IJIAHUPOBATh  JKCIEPUMEHT, COOHMpaTh
HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOJIYYSHHBIE PE3YyIbTAThI U JIEIaTh BBIBOJI O CTATYCE MPEIIOKEHHON
TUIOTE3bI;

coOmoaTh TMpaBuia O€30MacHOTO TpyJda MNpU TPOBEACHUU HCCIEAOBAHMN B paMKax y4eOHOTO HKCIIEPUMEHTA,
MpPaKTUKyMa W y4eOHO-HCCIEOBATEIbCKOM M TMPOEKTHOW JEATEILHOCTH C HCIOJB30BAHUEM HW3MEPUTEIBHBIX
YCTPOKUCTB U 1a00paTOpHOT0 000PYIOBAHHUS;

pemnath pacu€THBIE 3a7a4il C SBHO 3aJaHHOW W HESBHO 3aJaHHON (HYU3MYECKOW MOJIENBIO: HA OCHOBAHWHU aHAIIN3a
yCIIOBUS OOOCHOBBIBATH BHIOOP (DM3UYECKON MOMENH, OTBEYAIONICH TpeOOBaHUSAM 3aadyi, TPUMEHSITh (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIATHI PU3HUECKUX TEOPHI TP UCTIOIb30BAaHUN MATEMAaTUYECKIUX METO/IOB PEIICHUS
3a/1a4, MPOBOAUTH PACUEThl HA OCHOBAHMM WMEIOIIMXCS JAHHBIX, aHAIU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH
METO/Ibl PEIICHUSI C YYETOM MOJIYYEHHBIX pPE3yJIbTaTOB;



peraTh KauyeCTBEHHBIC 3a/aud, TPEOYIOIHWe MPUMCHCHHs 3HAHWM W3 PAa3HBIX pa3lieloB Kypca (PU3WMKH, a Takke
WHTETpAllid 3HAaHUN W3 JPYTrUX TPEIMETOB €CTECTBCHHO-HAYYHOI'O IMKJIA: BBICTPAWBATH JIOTHUECKYIO IIETIOYKY
pacCyKJIeHUH C OMOPON HAa N3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYCCKHUE SIBICHHUS;

WCITOJIB30BaTh TEOPETUUCCKUE 3HAHUS IS OOBSICHEHHS OCHOBHBIX MPHUHITUIIOB pabOTHl U3MEPUTEIBHBIX MTPHOOPOB,
TEXHHUYECKUX YCTPONUCTB U TEXHOJOTUYECKUX TPOIIECCOB;

MPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YYEHBIX-(QU3MKOB B pPa3BUTHE HAYKH, B OOBSICHEHUE
MIPOIIECCOB OKPYIKAOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAM3UPOBATh U OIICHUBATH IOCIICJICTBHS OBITOBOW M MPOM3BOJCTBCHHOW JEATEIHLHOCTH YCJIOBEKA, CBA3AHHOW C
(U3NYECKUMH TIPOILIECCaMH, C TO3UIMH OSKOJIOTHYECKON 0e30MacHOCTH, TMPEACTAaBICHUA O palOHaIbHOM
IPHUPOJIOTIONIB30BAHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTHIKEHUN HAYKW W TEXHOJOTHUH JUIS JaJbHEHIIEro
pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

NPUMEHATh Pa3IMYHBIE CIOCOOBI pPaboThl ¢ WHpOpMAIUEH (PU3NYECKOTO COACPXKAHHS C HCIIOJIH30BAHHEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHHA, IPH 3TOM UCIOJIB30BaTh COBPEMEHHBIE WH(GOPMAIMOHHEIC
TEXHOJIOTUHM I TIOWCKA, TMepepadOTKM W TPEAbSBICHUS Y4YeOHOW U HAydyHO-NIONMYJISpHOW wuH(popmammu,
CTPYKTYpUPOBaHUS W WHTEPHpPETAlMd HWH(OOPMAINK, TIMOJYICHHON W3 pa3IUYHBIX HCTOYHHKOB, KPUTHYCCKH
aHAJIM3UPOBATH MMOTyIaeMyI0 HH(POPMAITUIO U OIIEHUBATH €€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIONINXCS 3HAHMI, TaK
Y Ha OCHOBE aHaJIKM3a UCTOYHHUKA HH(POpMAIIHH;

MPOSIBIATh OPTaHW3AI[MOHHBIC W TO3HABATEIBHBIC YMEHHS CaMOCTOSTEILHOTO TPHUOOpPETCHHs] HOBBIX 3HAHUU B
MIPOILIECCE BHITIOJIHEHUSI MPOEKTHBIX U y4eOHO-MCCIIeIOBATEIBCKUX PadoT;

paboTaTh B TpYIIE C UCIOJTHEHHEM Pa3IUYHBIX COIUATBHBIX POJICH, TUIAHUPOBATH PaOOTy TPYMIbI, PAMOHAIBHO
pacupenensiTh NeATeIbHOCTh B HECTAHAAPTHBIX CUTYaIMSIX, aJ€KBATHO OIICHWBATH BKJIAJ KaXKIOTO M3 YYaCTHHKOB
TPYMIIBI B pEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI;

MPOSIBJIATH MOTHUBAIMIO K Oyaymiel mpoecCHOHATBHON MEATEeIbHOCTH MO CIEeNUATbHOCTIM (DU3UKO-TEXHIIECKOTO
npodus.



K xoniy oOyuenus B 11 Knacce npeaMeTHbIE pe3yabTaThl HA YIIyOJIEHHOM ypOBHE JAOKHBI OTpakaTh CHOPMHUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

MOHUMATh POJIb (PU3UKU B IKOHOMHYECKOM, TEXHOJIOIMYECKOW, COLMAIBbHOM M ITHYECKON cepax esTenbHOCTH
YeJioBeKa, Pojib U MECTO (PU3MKM B COBPEMEHHOM HAay4yHOM KapTHHE MHpA, POJIb ACTPOHOMHUU B IMPAKTHUYECKOU
NEATEIbHOCTH  4YEJIOBEKa W JaJbHEHIIEM  HAay4YHO-TEXHUYECKOM  pPAa3BUTHH, 3HAYECHHE  OIMCATEIIbHOW,
CUCTEMATU3UPYIONICH, OOBSICHUTENIBHOW W MPOTHOCTUYECKON (YHKUMNA (PU3UUECKON TEOpUH — 3JIEKTPOJIUHAMUKH,
CHEIUANIbHOW TEOPUU OTHOCUTENIBHOCTH, KBAaHTOBOM (u3uku, ponb (usmyeckoil Teopun B (HOPMHUPOBAHUU
npecTaBleHui 0 (PU3MYECKOW KapTHMHE MHUpPA, MECTO (DU3UYECKON KapTHUHBI MHpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MOjieNield PU3NYECKUX TENT U POLECCOB (SBICHUN): OAHOPOIHOE IEKTPUUECKOE
U OJIHOPOJIHOE MAarHUTHOE MOJIsi, TAPMOHUYECKHE KOJIeOaHUs, MaTeMaTHUYECKU MasTHUK, UACAIbHBIN TPYKUHHBIHI
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCATbHBIA KOJIeOATEIbHBIM KOHTYp, TOHKAs JIMH3a, MOJENIed aToMa, aTOMHOTO
SIpAa U KBAHTOBOW MOJIEJIN CBETA;

pas3nuyarh YCJIOBHS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHHMATh BCEOOLIUN XapaKTep
(dbyHIaMEeHTaTbHBIX 3aKOHOB M OTPAHMYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBACHITH AIEKTPOMArHUTHBIE TIPOIECCHI U SBIICHHUSI, UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI
ANEKTPOJAMHAMUKU M CIELHAIBHOM TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS JJIEKTPUYECKOIO 3apsjia, cujia
Awmnepa, cwia JlopeHna, 3aKOH 3JIEKTPOMAarHWTHOW WHAYKIUHU, npaBuiio Jlenma, cBsizp DJIC caMOMHAYKIMHU B
JJIEMEHTE DJJIEKTPUYECKOM LN CO CKOPOCTBIO M3MEHEHHWS CWIBI TOKA, IIOCTYJIAaThl CIELUAIbHOM TEOPUHU
OTHOCHUTEJIbHOCTH DUHILITEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IPOLECCHl U SIBICHUSA, HCIONb3Ys IMOJIOKEHUS KBAHTOBOM (HU3UKHU
(ypaBuenue OunmTeiHa 18 ¢doToddderra, MepBbIi W BTOPOM MOCTynaThl bopa, MPUHIIMI COOTHOIICHUS
HeomnpeaenénHocteil ['eif3endepra, 3aKOHBI COXpaHEHUS 3apsIOBOTO M MAacCOBOTO YHCEN M JHEPTHMH B SAEPHBIX
peakuuax, 3aKOH paJuOaKTUBHOIO paclaia);

ONMMCHIBATh (PU3MUECKUE MPOLECCHl U SIBICHUS, HCIOJIb3YSl BEJIMYMHBI: HANPSKEHHOCTh 3JEKTPUUYECKOIO IOJI,
ITOTEHIMAJ JIEKTPOCTATUYECKOIO IOJA, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABWKYINAA CHJIA, NMHIYKLIHAS MarHUTHOTO



MoJisi, MarHUTHBIM TMOTOK, cujga AmImepa, WHIYKTUBHOCTH, 3JICKTPOJBIIKYIAs CUJIAa CAMOWHIYKIIMHM, SHEPrus
MAarHUTHOTO TOJSl TIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, TMOJHAS SHEPIusi, YHEPTUsl MOKOSI CBOOOIHOMN
YaCTUIIbI, PHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YKCIIO U 3apsijl sApa, SHEPTUs CBSI3U S11Ipa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3NYECKUX SBJICHUN: HICKTPOMArHUTHAs WHAYKIUS, CaMOUHIYKIIHS,
pe3oHaHc, uHTephepeHIus BOJH, TU(PpPaKIUs, JUCTIEPCUs, TOJHOE BHYTPEHHEE OTpakeHue, (POTOIIEKTPUUECKUN
abdexr (pororddekt), ambda- u Oera-pacmanpl sAEp, TaMMa-U3IydeHUE saep, (PU3NUECKHUE MNPUHIIUIIBI
CHEKTPAJILHOIO aHalin3a U paboThl Jla3epa;

OTIPENICIIATh HAPABJICHNUE WHIYKIIMM MAarHUTHOTO TIOJISl TPOBOIHUKA ¢ TOKOM, CHJIBI AMmIiepa U cuiibl JIopeHIa;
CTPOUTH U300PAKEHHE, CO3]aBAEMOE TNIOCKUM 3€PKajioM, TOHKOU JIMH30H, M PACCUUTHIBAThH €r0 XapaKTePUCTUKU;
IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE TOHATHS, TEOPUH M 3aKOHBI JJI aHaiW3a M OOBSICHEHUS
(bU3UYECKUX TTPOIIECCOB, MPOUCXOAAIINX B 3BE3/71aX, B 3BE3HBIX CUCTEMAaX, B MEXKTaJIaKTUICCKOU Cpesie; ABUKEHUS
HEOECHBIX TeJl, IBOJIIOINY 3BE3/ U BeenenHoi;

IPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTEHN (DM3MUECKUX BEIIMYUH C MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMN, TPU I3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PMKCHUPOBATH PE3yJbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BUJE
rpadukoB ¢ yu€ToM aOCOMIOTHBIX OTPEIIHOCTENH U3MEPEHUM, JIEIaTh BHIBOBI 10 PE3yJIbTaTaM MCCIIEIOBAHUS;
MPOBOJUTH KOCBEHHBIE M3MEpEHUsl (HU3MYECKUX BEIUYUH, TIPU STOM BBIOMPATh ONTUMAJBHBINA METOJ M3MEpEHUs,
OILICHUBATh a0COJIOTHBIE M OTHOCHTENIbHBIE MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJUTH  OMBITBI IO TMPOBEPKE TNPEIJOKEHHON THUIIOTEe3bl: IUIAHUPOBATh  JIKCIEPUMEHT, COOUpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHATHU3UPOBATH MOJIYYCHHBIC PE3YIbTaThI U JEJIaTh BBIBOJI O CTATyCE MPETI0KEHHON
TUIIOTE3bI;

OIMMHCHIBATH METO/IBI MOIYUCHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

coOmoaTh TMpaBuia O€30MacHOTO TpyJda NpPU TPOBEACHUU HCCIEAOBAHMN B pamMKax y4eOHOTO SKCIEPHUMEHTA,
MpakTUKyMa W Yy4eOHO-HCCIIEIOBATEIbCKOM W MPOEKTHOM MAESATEIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX
YCTPOUCTB U 1a00OPAaTOPHOr0 00OPYIOBAHMUS;

pemnath pacuy€THBIE 3a7a4d C SBHO 3aJaHHOW W HESIBHO 33JJaHHON (DM3MUYECKOW MOJENbIO: Ha OCHOBAHHWH aHaN3a
yCJIOBUSL BbIOMpaTh (PuU3MUeCKue MOJEIU, OTBEYarollue TpeOOBaHUSAM 3aJadyd, NPUMEHSATH (POPMYJbl, 3aKOHBI,



3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPHI NIPH MCIOIh30BaHUHA MAaTEMAaTHUYCCKUX METOIOB PEIICHUS 3ajad,
MIPOBOJUTEL PACUYEThl HA OCHOBAHMHM WUMEIOIINUXCS JIAHHBIX, aHAIM3UPOBATh PE3YNIBTATHl U KOPPEKTHUPOBATH METOIbI
pEIICHHS C YIETOM MOJTYICHHBIX Pe3yJIbTaTOB;

peraTh KauyeCTBEHHBIC 3a/aud, TPEOYIIHUe MPUMEHCHHsI 3HAHWM W3 Pa3HBIX pa3lelioB Kypca (pU3WKH, a Takke
WHTETpAllMd 3HAaHUH W3 JIPYTUX TPEIMETOB €CTECTBCHHO-HAYYHOT'O IMKJA: BBICTPAMBATH JIOTHYCCKYIO IICMTOYKY
pPacCyXJICHUH C OMOPON HAa N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYCCKHEC SIBICHHUS;

HCITIOJIB30BaTh TCOPETUUCCKUEC 3HAHUS IS OOBSICHEHUS OCHOBHBIX MPHUHITUIIOB paOOThI H3MEPHUTEIBHBIX MPUOOPOB,
TEXHHYECKUX YCTPOHCTB U TEXHOJOTUYCCKHUX TPOIIESCCOB;

NPHUBOJUTH MPUMEPHI BKJIaJa POCCUHUCKMX W 3apyOC)KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHC
IPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TCXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh W OIICHUBATH IOCJICJICTBHS OBITOBOW M MPOU3BOJCTBCHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHOW C
(U3NIECKUMH  TPOILIeCCaMH, C TO3UIMH SKOJIOTHMYECKOH Oe30MacHOCTH, TMPEACTABICHUA O paloHaIbHOM
IPUPOJIOTIONIH30BAHIH, a TAKXKE€ Pa3yMHOM HCIOJIB30BAaHUM JTOCTIDKEHUN HAYKH W TEXHOJIOTHH JUIS JAJTbHEUIIEeTOo
pa3BUTHS YEIIOBEUECKOTO OOIIECTBA,

MPUMEHSTh pa3lIMyHbIe CIMOCOOBI PaboThl ¢ uHopMammen (HU3NUECKOro COACpPKaHUS C HCIOJIb30BaHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHA, IPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(POPMAIMOHHEIC
TEXHOJIOTUH IS TIOWCKA, TMepepadOTKH W TMPEABbSBICHUS YYeOHOW ¥ HAyYHO-NIONYISpHOW wuH(pOopMammu,
CTPYKTYpUPOBaHUS W WHTEPHpETalnyd HHPOpPMAIMH, IOITYYCHHONH W3 pPAa3IMIHBIX HCTOYHUKOB, KPUTHYCCKH
aHAM3UPOBATH MOJTYyYaeMYyI0 HH(POPMAIHIO U OIIEHUBATH €€ TOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJN3a UCTOYHUKA MH(POPMAIIHH;

MPOSIBIIATh OPTaHWU3AIMOHHBIE W TO3HABAaTEIbHBIE YMEHHUS CAMOCTOSTEIBLHOTO MPUOOPETEHUS HOBBIX 3HAHUMA B
MPOIIECCEe BHITIOIHEHUSI MPOSKTHBIX U y9eOHO-MCCIIEIOBATENBCKUX PadoT;

paboTaTh B TPYIIIE C UCIOJTHCHUEM Pa3IUYHBIX COIMATBHBIX POJICH, TUIAHUPOBATH PaOOTy TPYMIBI, PAIMOHAIBHO
pacnpenensiTh NeITeIbHOCTh B HECTAHAAPTHBIX CUTYaIMAX, aJeKBAaTHO OICHWBAThH BKJIAQJ KaXKJIOTO M3 YYaCTHHUKOB
TPYMIIBI B pEIICHUE pacCMaTPUBAEMOU TIPOOIEMBI;



e TMPOSIBIATH MOTHBALMIO K Oyaylield nMpopeccuoHaNbHON NEATEIbHOCTH MO CHEUUATBbHOCTIM (DU3UKO-TEXHUYECKOTO
npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUS ITPUPO/IBI
. bubnuoreka [JOK
1.1 H
AYFIHBIH METOAL TOSHARIL HPHPOART 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka 10 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Auamiia 10 https://m.edso00.ru/f16b68d7
N bu6mmoreka [JOK
2.3 C 5 1
TaTiia Teeploro Tera https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6h68d7
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 bubmnorexa [IOK

https://m.edsoo.ru/f16b68d7
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33 Arperartsble cocTosiHUS BelecTBa. da3oBbie 14 bubmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pasnen 4. DJIEKTPOJIMHAMHUKA
bubmmoreka [{OK
4.1 DUeKTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 II i i 24
OCTOTHHBIH SICKIPHACCKIH TOX https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4, T
3 OIC B Pasiitiibix cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. DU3NYECKHN MPAKTUKYM
. bu6mmoreka [IOK
>1 Dusiieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso0o.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKkrue KoacOaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 6) 0 15
JICKTPOMATHHUTHDIC KOJICOaHHA https://m.edso00.ru/39859ef1
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edso00.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 ®u3MKa aTOMHOTO s/Ipa U 3JIEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/m Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBJIECHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hanus npupoasl. Habmronenne u 1 bubmiorexa HOK
PHPOJEL. https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (PH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYHH https://m.edsoo.ru/ca2def03
AOCOIIOTHAS ¥ OTHOCHTEIIbHAS
5 IIOTPEITHOCTH U3MEPCHUM 1 bubmorera [JOK
P P https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BETMYHUH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (GU3UKH B (DOPMUPOBAHUH
6 COB qu;HHOﬁ Ha(b 1?0171 Ea THHBI 1 bubmmorera [JOK
P e . P https://m.edsoo.ru/eabbdedl
MHpA, B IPAKTUYECKON JEATETbHOCTH
mronei
Mexanndeckoe aBmxenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOIo ABMKEHHU. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
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Pangnyc-BexkTop MarepraibHOM TOUKH,
€ro NPOEKLUHUH Ha OCU KOOpJAUHAT.

bubmmoreka [{OK

8 Tpaciropui. [lepemernette. https://m.eds00.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpAMHAT
PaBHOMEpPHOE ITPSAMONIMHEWHOE

9 nsuxkeHue. ['paduyeckoe onvicanue bubnuorexa [JOK
PaBHOMEPHOTO IIPSMOJIMHEWHOTO https://m.edso0.ru/89ba7190
JIBVKCHUSI

10 CroxxeHue nepeMeneHnin u bu6moreka [IOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubmuorexa [JOK
[IpsimonrHEeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduaeckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK

https://m.edsoo0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobopaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109¢c
BPEMEHH M HX Tpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeiiHOe nBUXKEHUE.

Z[BI/I)KGI;II/IC 10 OKPY’KHOCTH. YTJOBast BuGmiorexa 1IOK

15 U NMHEWHas ckopocTs. [lepuon n

gacrota. [leHTpocTpeMuUTEIbHOE U
MOJIHOE YCKOPEHHE

https://m.edso0.ru/33196fbe
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

16
"Kunemaruka" https://m.edso0.ru/1242f32e
IIepBbiii 3ak0H HproTOHA.

17 NHepunanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Tpuniun oTHOCUTENBHOCTH | anunes. https://m.edsoo.ru/5a9e4a64
HeunepunansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoelicTByIOIIAs CUJIa. bubnuorexa [JOK
Bropoit 3akon Herotona. Macca https://m.edso0.ru/141d3837

19 Bzanmopericteue Ten. Tpetnii 3akoH bubnuoreka [JOK
Hprorona https://m.edsoo0.ru/57dba505
[TpuHIUIT Cynepno3uiuu CUll.

20 meelljne 3ayr;qua 1} HI/IMCHCHI/IC bubnmorexa [JOK

a p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBaJIEHTHOCTh 'PAaBUTALIMOHHON U Bubmmorexa [JOK
N P H https://m.edsoo.ru/9aba2b0a
WHEPTHON Macchl

29 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HUCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa u BuabI cun

P PP bubmuoreka [JOK
TpeHus. [IBuxKeHue B KUAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMTPOTHBIICHHSI
cpensl

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Jasnenue. ' napocraruyeckoe

bubmuoreka [JOK

26 nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
JBUKEHHE TBEPJOTO TEJIa https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpameHus. [1nedo cuibl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!l paBHOBecus
bu6moreka [IOK
30 Pemmenme sz https://m.edsoo.ru/dclcaacO
31 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro teia' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
32 IlenTp Macc cucTeMbl MaTEPHATBHBIX bubmmorexa [IOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 ABM)KEHUU IIEHTpa
Mmacc
Nmiynbsc cuiibl 1 ©13MEHEHHE
33 UMITyJIbCa Tella. 3aKOH COXpaHeHUs Bu6mmorexa LIOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTUBHOE NBUKEHHE
MoMeHT uMItynibca MaTepuaibHON
34 touku. [IpencraBienne o coxpaHeHUn bubnuoreka [IOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
ITOJIAX

https://m.edsoo.ru/d6532eb9
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bubmuoreka [JOK

35 Pemenue 3amau
A https://m.eds00.ru/f7706d63
PaboTa cuibl Ha MajJOM U Ha
36 KOHEYHOM IIEPEMEIICHNH. bubnuorexa [JOK
I'paduueckoe npeacraBieHne padoThI https://m.eds00.ru/913974c7
cuiIbl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema 00
. bubnuorexa [JOK
37 W3MCHCHHH KHHETUYECKOW dHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOU TOUKH
IToTeHImansHBIE U HEMOTEHIMATLHEIE
38 cuisbl. [ToTeHnnanpHasg SHEprus bubmmorexa [OK
’ PrA. https://m.edsoo.ru/554bafcc
Btopas kocMuyeckasi CKOpOCTh
Tpetbst KocMuueckast CKOpocTb. CBSI3b
paboTHl HEMMOTEHITUATIBHBIX CHIT C
39 W3MEHCHUEM MEXaHUYCCKOM YHEPTUH bubmorexa [TOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUH
VYupyrue u He 1€ CTOJIKHOBCHHS.
40 \% EIZIF{GHI/IG EeyrI If }.:'IFJ'II/I VIS UIeanbHO’ Eubmrorexa HOK
P PHY https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonTtponpHas padoTa o teme bubnuoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazButHe npeacraBiaeHuit o npupoe
42 Ter10Tbl. OCHOBHBIE TOJIOKEHUS bubnuoreka [JOK
MKT. duddyszus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JIBMOKCHUE
CtpoeHue ra3000pa3HbIX, KHIKUX U
p p bu6mmoreka [JOK
43 TBEPABIX TeN. XapakTep ABUKCHUS U

B3aHMO/JICHCTBUS YaCTHUI] BEIIECTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYI (AaTOMOB).

bubmuoreka [JOK
44 K 1
OJIITIECTRO BEIECTBA. LoCTOMHHA https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. bubnuorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 P
cHieHHe sajat https://m.edsoo.ru/1531aba5
bubmmoreka [{OK
47 4 i ras. I’
FICAJILHBIH Ta3. 1 a30BLIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmuorexa [JOK
Knaneiipona. Pemenne 3amauy https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubmuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporiecchl B UieaqbHOM rase ¢ bubnuoreka [IOK
MOCTOSIHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog) OIIECCOB: EISgTe Ma, U30X0pa bubmorexa IOK
pon ) pMa, pa, https://m.eds00.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 o MKT
CHOBHOE ypasHerHe https://m.eds00.ru/c8094721
bubnuoreka [JOK
53 P
CHICHHE 3aAat https://m.eds00.ru/10265a05
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpEIHEN KNHETUYECKOM YHEprUen https://m.edsoo.ru/c38af875

MOCTYIAaTCIbHOT'O TCIIJIIOBOI'O
JIBIDKEHHS €€ YaCTHUI]
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O0001IEeHHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

55
sgaHui 1o teme "Ocuossl MKT" https://m.edso0.ru/09d12fd8
56 KonTposnsHas paboTa o teme bubmmoreka [IOK
"OcnoBsl MKT" https.//m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEeMbl. BHeNIHHE U BHYTPEHHHE
S7 napametpsl. [Tapamerpst T]] cuctemsr bubmorexa HOK
P pel. 11ap p https://m.edsoo0.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJIMYUH,
OIIMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 Camonpou3sBojibHas penakcaius T[] bubmorera [JOK
p p https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mogenrs naeanbpbHOTO ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUS bubmorexa LOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIH
YpaBaenue Menpeneena-Knanelipona
60 U BBIPAKEHUE U1 BHYTPEHHEHN Eubmorexa HOK
P yip https://m.edsoo.ru/bal178d0
SHEPTHH
Bripaskenue st BHyTpeHHEH SHEpruu
61 0JIHOAQTOMHOI'0 HUJI€aJIbLHOI0 ra3a. bu6mmoreka [JOK
KBa3ucraruueckne U HeCTaTUUECKHE https://m.edsoo.ru/acscacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoAHaMUKe. Boruncienue bu6mmoreka [JOK

paboTsI 1o rpaduky npouecca Ha pV-
Marpamme

https://m.edsoo.ru/741d5738
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Temonepenaya kak cnocoo

63 M3MeHeHHs BHyTpeHHel snepruu T[] bubmorexa LIOK
https://m.edso0.ru/3d734561
CHCTEMBI 0e3 COBEpIICHHUS PadOTHI
64 KonBekuus, TEMmIOnpoBOIHOCTD, bubnuorexa [JOK
H3JIy4CHUE https://m.edso0.ru/157b54cd
KonnuecTBo TenmnoTsl. TemoéMKOCTh
65 Tena. Y IenbHas U MOJISIpHAst bubnuorexa [JOK
TEeMI0EMKOCTH BeEIeCcTBA. Y AeIbHAas https://m.edso0.ru/7ba67355
TEIUIOTa CTOPaHUs TOTUINBA
66 Pacuér xonuuecTBa TEMIOTHI TPU bubmuorexa [JOK
TerIonepeaade https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 annabaTHOM TIpoOIIECcCe. bubmuorexa [JOK
[IepBblit 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonmnuecTBo TemnoTel u paboTa Kak
68 Mepbl UI3MECHEHHS BHYTPEHHEH bubmorexa IOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKH TS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMJIOBBIX bu6mmoreka [JOK
mamuH. KT https://m.edso00.ru/2e945513
71 MakcumanbHoe 3HaueHue KIT/. [ukn bubnuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterite saza https://m.edsoo.ru/b3efal8b
73 DKOJOTUYECKUE ACTICKThI bubnmuoreka [JOK

HCIIOJIb30BAHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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nsurareneil. TennoBoe 3arps3HeHne
OKPYKarOLIEH CpeJIbl

74 Pemenue 3anau brbmmorexa LOK
A https://m.edso0.ru/c8c70432
O0001enre U CHCTEMATH3ALIS
75 3gaHui 110 teme "TepmoauHaMuka bubnmorexa [TOK
P ' https://m.eds00.ru/28d62b3f
TermnoBbIe MaTHHEI
KonTponsnas pabora o teme
76 "TepmoanuHamuka. TemnoBsIe bubnmorexa LOK
P | ’ https://m.eds00.ru/1b6e26c5
MAIIUHBI
[TapooOpazoBanre 1 KOHICHCAIIHS.
77 Ucnapenne u kumienne. Y nenbpHas bubmmorexa [OK
p ’ https://m.edso0.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HacriieHnbIe ¥ HEHACHIIEHHEIE
napel. KauecTBeHHasI 3aBUCUMOCTh
IUIOTHOCTH M JAaBJICHUS HACBIIICHHOTO
78 rmapa OT TeMIEePaTyphl, UX bubnuoreka [IOK
HE3aBHCUMOCTE OT 00bEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTh
TEMIIepaTyphbl KATICHHS OT JaBJICHUS B
JKUIKOCTH
79 BrnaxHocTh Bo3yxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCHTEJIbHAS BJIAYKHOCTD https://m.edsoo.ru/30ebbb79
bubanoreka [IOK
80 Pemtenue 3amay 1
https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucrammueckue u
bu6mmoreka [JOK
81 amopdHble Tena. AHU30TPONHS

CBOMCTB KpHUCTAJJIOB

https://m.edsoo.ru/20a88a03
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[lnaBnenue U KpUCTATUIU3 AU

bubmuoreka [JOK
82 VYaenpHas TETUIOTA IUIABJICHHSL.
https://m.edsoo.ru/6ee91e9f
CyOmumarus
JHedopmaruu TBEPIOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmmoreka [{OK
Monyns FOnra. [Ipeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TermoBoe pacmmpeHne KUIKOCTEN U

84 TBEPABIX T€J1. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJICOAHWH YaCTHI] https://m.edsoo.ru/7ba5edf2
BEIlleCTBA

85 [IpeoOpa3zoBanue sHepruu B GazoBbIX bubnuoreka [JOK
nepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHie TeMosoro banasca https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemmerme sz https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HATSHKEHUE.

88 Kanunnspuelie sapnenus. [laBienue bubnuorexka [JOK
0J1 UICKPUBJICHHOM MMOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
xunkoctu. @opmyna Jlamnaca
O000I11IeHNE U CUCTEMATH3ALI[MSI

89 3HaHUM Mo Teme "ArperaTHble bubnunoreka [JOK
cocTosHu BerlecTBa. Da3oBble https://m.edsoo.ru/0b52575¢c
nepexoinl"

KonTponsHas pabota o Teme
bu6mmoreka [JOK
90 "ArperaTHble COCTOSTHHSI BEILIECTBA.

®dazoBble Iepexoas”

https://m.edsoo.ru/7dc2a739
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OnexTpusaius Tel U €€ IposBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Bunia

91 ANEKTPUICCKUX 3aPSIOB. bubmorexa LHOK
https://m.edsoo.ru/laff445f
[IpoBOAHUKH, TUATEKTPUKU U
IOJIYIIPOBOJHUKU
DJIeMEHTaPHBIN AICKTPUUCCKUI
92 3apsi. 3aKI:)H coxpaHeI:ms[ brommorexa [OK
https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsijia
93 B3anmopericteue 3apsnoB. Toueunsie bubnuorexa [JOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6moreka [IOK
94 Pemrenne 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero aeiicteue bubnuoreka [IOK
Ha 3JIEKTPUYECKUE 3aPsi]IbI https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTD 37IEKTPUYECKOTO
niosst. [IpoGHbiii 3apsia. Jlnaum
96 HaIpPsHKEHHOCTH AJICKTPUUECKOTO bubmmorexa [TOK
https://m.edsoo.ru/3dac6957
noJist. OJJTHOPOTHOE ANEKTPUYECKOE
mnosie
IToTeHnmansHOCTE
97 ANEKTPOCTATUYECKOTO MoJsi. PazHocth Bu6mmorexa LIOK
https://m.edso0.ru/80021447
MOTEHIIMAJIOB U HATIPSKEHUE
[ToTennmanpHas 3HEeprus 3apsaaa B
08 ANEKTPOCTATUYECKOM TOJIE. bubnunoreka [JOK

IloTrenuman QJICKTPOCTATUICCKOT'O
I10JIA

https://m.edsoo.ru/af5fa389
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CBs13b HaPSPKEHHOCTHU TOJIS U

99 A3HOCTHU IMOTCHIIUAJIOB JIJIS bubmmorexa [JOK
P 5 o https://m.edsoo.ru/df7a6838
AIEKTPOCTATUUECKOTO OIS
100 [IpuHnun cyneprno3unun bubnuorexa [JOK
BIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfeda6c
bubmmoreka [{OK
101 P
clieHHe satat https://m.edso0o.ru/5a582263
102 [Tosie Toueunoro 3apsiaa. [lose bubnuoreka [JOK
PaBHOMEPHO 3aps>KEHHOU chepbl https://m.edsoo0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00Bémy mapa. Ilosie paBHOMEpPHO bubmorexa OK
Y .~ N https://m.edsoo.ru/f7a665ee
3apsOKEHHOUM OECKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKH B 3EKTPOCTATHYECKOM bubnuoreka [IOK
noJie. YcjaoBUe paBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab
105 JM3IeKTpUKY U TOJIYITPOBOJHUKH B bubnuoreka [IOK
3JIEKTPOCTATHYECKOM I0JIe https://m.edso0.ru/060ebab5
Konpaencarop. D1meKTpoEMKOCTD
106 KOHCHCATOPa. DIEKTPOEMKOCTD bubmorera [JOK
A pa. P https://m.eds00.ru/845b4f73
IJTIOCKOTO KOHJIEHCATOpa
107 [TapannensHoO€ coeMHeHUE bubnuoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE cCOeqUHEHNE bu6mmoreka [JOK
KOHJEHCATOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsHKEHHOT0 KOHICHCAaTopa bubmotera [JOK
P P A P https://m.edso0.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edsoo0.ru/27434040
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JIBr>KeHre 3apsSKEHHOW YaCTULIbI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
O00011IeHNE ¥ CHCTEMAaTH3aLIH
113 3HAHUH 110 TeMe "DISKTPHUYSCKOE bubmorexa HOK
" P https://m.edso0.ru/5752603f
moJie
114 KonTponsHas pabora o teme bubnuorexa [JOK
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTOSTHHBIN TOK.
115 VCIIoBHS CYIIECTBOBAHUS bubmiorexa HOK
T https://m.edso00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Hcroununku Toka. Hanpsokenue u bubmuorexa [JOK
OJIC https://m.edso0.ru/0839a115
117 3akoH OMa Jy1s yyacTKa LETH. bu6mmoreka [IOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COTIPOTHUBIICHUS
118 OJHOPOTHOTO MPOBOJIHUKA OT €r0 bubnuoreka [JOK
JUTMHBI Y TJIOIIAAA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHHUS
119 VY enpHO€ CONPOTHBIICHUE BEILIECTRA. bu6mmoreka [JOK
Permrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapaIeIBHOE,
bubnuoreka [JOK
120 CMEIIaHHOE COEIUHEHHE
https://m.edso0.ru/236f7e07
MTPOBOTHUKOB
Pacué€r pa3zBeTBIEHHBIX
N bubnmuoreka [JOK
121 aneKkTpudeckux uenei. [lpasuna

Kupxroga

https://m.edsoo.ru/1794cf37
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bubmuoreka [JOK

122 P
CHICHHE sa1a% https://m.eds00.ru/3881b469
123 Pabota anekTpuyeckoro Toka. 3aKoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢c
bubmmoreka [{OK
124 P
CHICHHE 3211 https://m.edso0.ru/6761bf0f
MoiHocCTE 3i1e €CKOT'0 TOKa.
125 TenI;I(I){Bas[T I1)vlon II:)EI;I: B:I rensTIenI;as[ Ha bubmorera [JOK
m » BRI https://m.edso0.ru/99750a6f
pesucrope
bu6moreka [IOK
12 P
6 CILICHHE 3211 https://m.edsoo.ru/eb72fc24
197 O/JIC 1 BHyTpeHHEE CONTPOTUBIICHHE bubnuoreka [IOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKON LTI https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
CIICHHE 3a/1a1 https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 M
OTHHOCTL MCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOC 3aMbIKAHHMC https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu HoCTOSIHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
133 Pemtenue 3amay bubmotera [JOK
https://m.edso0.ru/4410cef0
134 Pemenue 3agau no teme bubnmuoreka [JOK

"IIoCTOSIHHBIN 21EKTPUUECKUIN TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3amau mo reme bubmuoreka [JOK
"IIoCTOSIHHBIN 27EKTpUUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau mo teme bubmmoreka [{OK
"IloCTOSIHHBIN 37eKTpUUYECKU TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U CHCTeMAaTH3aIus
137 3HaHui o Teme "TlocTosHHBII bubmorexa HOK
. " https://m.edsoo.ru/bfd7a050
MEKTPUICCKHUI TOK
138 KonTponsnas pabora o teme bubnuorexa [JOK
"IToCTOSIHHBIN 27eKTpUYECKUi TOK" https://m.edso0.ru/1885ddf1
DneKTpruYecKas MpOBOJIUMOCTh
139 a3JIMYHBIX BEIIECTB. DJIIEKTPHUECKHUI bubamorexa [JOK
p m ) p https://m.edso0.ru/da794295
TOK B MeTayiTaXx. CBEpXIPOBOAMMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 acruIaBax dJIEKTPOJIUTOB. 3aKOHBI Bubnmorexa [JOK
P P ] https://m.edso0.ru/4b423491
®dapazes 1S AIEKTPOIn3a
bu6mmoreka [IOK
141 6) i T
TICKTPIICCKUH TOK B Tasax. Luasma https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubnuorexka [JOK
Bakyymubie mpuOopbl https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B bubnuoreka [JOK
MOJYITPOBOHHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [JOK
144 I1 o
OHYHPOBOZIIKOBEIC [IPHOOPE! https://m.edso0.ru/83622200
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue cuiibl TOKa U
bu6mmoreka [JOK
145 HaIpPsDKEHUS B LIENU MIOCTOSIHHOTO

TOKa IIpH IMOMOIIIN aHAJIOTOBLIX U
LII/I(I)pOBLIX HU3MCPHUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" wiH "3HAKOMCTBO C
u¢poBoii 1aboparopueii mo Gpusmke.
[Tpumeps! u3mMepeHust Gpru3nIecKux
BEJIMYUH MTPH OMOIIN
KOMITBIOTEPHBIX 1TaTYUKOB"

146

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO
JBUKEHUSI C LIEJIbIO ONPEIETICHUS
MTHOBEHHOM ckopocTh"

bubmmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

®u3N4eCKUil IPAKTUKYM IO TEME
"N3mepenune yCKOpeHHUs IIpH
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
nin "ccnenosanue 3aBUCUMOCTH
IIYyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBMOKEHUH"

bu6moreka [IOK
https://m.edso0.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHusi CBOOOHOTO
naaenus" win "M3ydenue nBUKEHUS
Teja, OPOIIEHHOTO TOPU30HTAIILHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue IBUKEHUS TeJa 10
OKPY>KHOCTH C IIOCTOSIHHOH 110
MO/JIYJII0 CKOPOCTBIO" NN
"UccneqoBanue 3aBUCUMOCTH
neproja o0panieHNs: KOHMYECKOTO
MasiTHUKA OT €ro apaMmeTpoB”

bubnuoreka [JOK
https://m.edsoo.ru/bcf53514

150

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3mepeHune paBHOJAECHCTBYIOLIEH

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84
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CWJIBI NIPU ABMXKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHHU JIBHKEHUS
OpycKka 10 HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIIPYrOCTH, BOSHUKAIOIINX B MPY)KHHE
U PE3NHOBOM 00pasIle, OT UX
nepopmanun” numm "U3yuenue
JIBVDKEHUST CHCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIErKuit
65oK"

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdummenTa TpeHus
0 BEJIMYUHE YTIOBOTO
koaddunuenta 3apucumoctu Frp(N)"
niy "VccnenoBanue NBUKEHUA
Opycka 1Mo HaKJIOHHOM TIOCKOCTHU C
NepeMEeHHbBIM KO3hGUIIEHTOM
TpeHus" win "M3yueHue ABUKEHUs
rpy3a Ha Bally C TpeHUeM"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

@u3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycioBUl paBHOBECHS
TBEPJOTO TENA, UMEIOLIETO OCh
Bpamenus" win "KoHcTtpynposanue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" win "U3yuenue

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYMBOCTH TBEPIOTO TEIIA,
HMMEIOIIET0 TUIoMab Ornops"

154

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHJTBI
Tarn" i "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
niu "HccrnenoBanue coxpaHeHUsI
UMITyJIbCa TMPU YIIPYroM
B3aumoaercTeun" uin "M3mepenue
KMHETUYECKOW SHEPIrUu Teja 1o
TOPMO3HOMY ITyTH"

bubmmoreka [{OK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUIECKOTO
nporecca (peKOMeH/1I0BaHO
HCIO0JIb30BaHue U(POBOI
naboparopun)" win "N3ydeHue
HM30XOPHOTO Mpolecca” Win
"N3yuenne nzobapHoro mporecca"
nnmu "[IpoBepka ypaBHEHUS
cocTostHUS"

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

156

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue ynenbHoi
temtoémkocTu" 1 "MccnemoBanue
rpoliecca OCThIBAHMS BelllecTBa" WU
"UccnenoBanne annadaTHOro
npouecca” niu "M3ydenne

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l
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B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS
U TEMIEPATypbl KUIIEHUS )KUAKOCTENH"

157

PuU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
WCIIApEHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TeIOThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHun". 3mepenune

K03 duiMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

bubmmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHust SHEPTuu
3apsHKEHHOTO KOHIEHCAaTOpa B
SHEPIUI0 U3JIYYCHUS! CBETOANOAA" Uin
"N3ydyeHue npoTekaHus TOKa B LIETH,
coJieprKallel KoHaeHcaTop' uimm
"Pacnipenenenue pasHOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUU
KOHJEHCAaTOpOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

dusnueckuil NpakTUKYM 10 TEMe
"HccnenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN
"N3mepenue yaeapHOro
CONPOTHBIICHUS IPOBOJHUKOB' WM

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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"UccneqoBanme 3aBUCUMOCTH CHITBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HakaauBauug"

PuU3NYECKU IPAKTUKYM 110 TEME
"HabumroteHue amekTposn3a’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "VMccnenoBanue

bubmmoreka [{OK

160
3aBUCHMOCTHU CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOpPE3UCTOpa OT TeMIEpaTypsl”
unu "CHsATHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
PesepBurrii ypok. O000111€HIE U
161 CI/ICTIG)MaTI/I?,ZEI/ISI 3HAaHUH 10 TEME bubmorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
Peseprubrit ypok. O6001eHNE 1
162 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH 10 TeMe Bubnmorexa [JOK
" "u https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [JOK
163 CUCTEMATHU3ALNA 3HAHUH 10 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTO Tea
PesepBusblil ypok. O000IIIEHHE U
P P N bubnuoreka [JOK
164 CUCTEMaTH3aIus 3HAHUH 110 TeMe
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHCHHS B MEXaHUKE
PesepBusiit ypok. O600mIeHE U
165 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe bubnuoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON https://m.edsoo.ru/de148976
Teopun"
166 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUI [0 TeMe

https://m.edsoo.ru/Obcc77¢cl
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"TepmoauHamuka. TernaoBbie
MaluHb!"

PesepBHeIit ypok. O600IICHNE 1

167 CHCTEMAaTH3alMs 3HAHUH 10 TeME 1 bubmmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbI€ M1Epexobl"

PesepBHrlii ypok. O00011I€HIE U
168 CI/ICTI;MaTmZEHﬂ 3HaHI/H§1II 10 TEME 1 bubmmorexa [IOK
" " https://m.edsoo.ru/f2381c0c
DIEKTPUUYECKOE TT0JIe
PesepBurrii ypok. O000111€HIE U
P P EII bubmuorexa [JOK
169 CHCTEMATHU3ALMS 3HAHUI [0 TEME 1
" o . " https://m.edsoo.ru/3cae6dal
ITOCTOSIHHBIH JICKTPHUYECKUN TOK
PesepBurrii ypok. O000111€HIE U
P P fll bubmuorexa [JOK

170 CUCTEMATHU3ALNA 3HAHUH 10 TEME 1

" " https://m.edsoo.ru/cc7681d4
ToKM B pa3IMuHbBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
B3anmonericTBre MOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MarHUTHON MHAYKIIMH.

9 [IpuHnun cyneprno3unun 1 bubnuoreka [IOK
MarHuTHBIX noJyeit. JInauu https://m.edsoo.ru/4clabcch
MAarHUTHOW WHIYKIIHH

3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3amau 1

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

6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U

7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
YaCTHUIIbl B OJITHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

bu6mmoreka [JOK
8 Pemenue 3amau 1
A https://m.edso0.ru/504e98c7



https://m.edsoo.ru/487a8593
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bubmuoreka [JOK

9 Pa6 JI
abota CIbt Joperiia https://m.edsoo.ru/d518be4b
bubmmoreka [{OK
10 P
CHICHHE 3aAat https://m.eds00.ru/93617bd9
MarauTHOE oJIe B BEIIIECTBE.
11 deppomarueTuky, napa- u bubnmorexa LHOK
pp > 11ap https://m.edso0.ru/30ff9608
IMaMarHETUKHA
OCHOBHbBIE CBOMCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmorexa [OK
pp P https://m.edso0.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenne 3agau 1o teme bu6moreka [IOK
"MaruauTtHOE€ 1oJje" https://m.edso0.ru/5b55¢307
14 Pemrenue 3agad mo reme bu6moreka [IOK
"Maraurtsoe noJje" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 HH nu. [ToTok BekTOpa bubmmorexa [OK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [JOK
16 9J1C
AAC uayKun https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekTpuueckoe noJie. bubnunoreka [JOK
Toku ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUINH B ABMXKYIIUXCS bubnunoreka [JOK
MIPOBOIHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmnorexa [IOK

https://m.edsoo.ru/4dfda618
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bubmuoreka [JOK

21 I1 JI
PaBHiio Stentia https://m.eds0o.ru/bbc22726
NanyxkrtusHocts. Karyika
22 WH]T YKTI/IBHOCTI/I B ueri:ln bubnmorexa LHOK
YK https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHAYKIINHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU bubnuoreka [JOK
C TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOad1l
bu6moreka [IOK
25 Pemenne 3ama
HHCHHIE a1t https://m.edso0.ru/88f69d2b
O00011IeH1E U CUCTEMATHU3ALIUS
26 3HAHHUH 110 TeME bubmorera [JOK
" " https://m.edso0.ru/76484025
DIIEKTpOAMHAMHKA
97 KonTtponsHas padoTa o treme bubnuoreka [JOK
"OnexTpoauHamMuka" https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema. Eu6 1OK
HOIHOTEKA
28 CBo00O o .
BODOMIBIC KOJCOAHIA https://m.edso0.ru/7c1db385
I"apmoHnueckue KosieOaHus
Kunemarnueckoe 1 TMHAMHUYECKOE
bu6mmoreka [JOK
29 OIMCAaHUE KOJIEOATEIBLHBIX
= https://m.edsoo.ru/87ce9498
IBKEHUH
DHepreTUYecKoe onucanue. BeiBo
IUHAMHAYECKOr0 OIMUCAHUS
. bubmuoreka [JOK
30 rapMOHHUYECKUX KOJIeOaHUH U3 UX

OHEPTCTUYCCKOTO U
KHHEMATHYCCKOT'O OITMCaHUA

https://m.edsoo.ru/e3c99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
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

bubmuoreka [JOK

31 Am OaHuM
IIMTYa 1 pasa Koneoanmii https.//m.edsoo.ru/7a0c439a
[Tepros 1 yacToTa KOJICOAHHIA.
[Tepuoa manbrx cBOOOAHBIX
32 KoJIeOaHU MaTEeMaTHYECKOIO bubmmorexa [JOK
https://m.edso00.ru/e0399319
MasTHUKA. [lepro cBoOOTHBIX
KoJIeOaHU TPY)KHHHOTO MasiTHUKA
3aryxarolue KojeOaHus.
33 BI)II}-I[X TIEHHbIE KOJIeOaHUs bubnmorexa LOK
T ' https://m.edsoo.ru/72e¢93d09
Pe3onanc
bu6moreka [IOK
34 A o
BTOKOTIEOANHA https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpok-koH(pepenmus "Mexannueckue
36 I<(f)ne:6aHI/15(1b BpM HLIKaJILHLIX bubmiorexa HOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATH3ALIUS
. " bubmuorexka [JOK
37 3HaHWH 110 TeMe "MexaHnYecKue
" https://m.edsoo.ru/eb84182f
KoJieOanus
DNEeKTPOMAarHUTHBIE KOJICOaHHUS. bubnnoreka [JOK
38 .
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMIUIMTY/IBI 3apsiia KOHAEHCAaTopa ¢ bu6mmoreka [JOK
aMIUIMTYIOM CHJIBI TOKA B https://m.edso0.ru/093f9afl
KoJiebaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK

nacaJbHOM KoJie0aTeIbHOM KOHTYpPC

https://m.edsoo.ru/d1e2d543
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https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

3aTyxarollne NEKTPOMarHuTHbIE

41 KoJicOaHus1. BeIHYXICHHBIC bubmmorexa [JOK
' YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
IIepemennslii TOK. Pe3ucrop u
42 KOHJICHCATOP B LICTTH TIEPEMEHHOTO bubmorexa LHOK
A pEH P https://m.eds00.ru/84836152
TOKa
43 Karynika vHIyKTUBHOCTH B LIEIH bubnuorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOH TeNn bubnuoreka [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUITMTYIHOE U ACICTB ee bubnmorexa [JOK
e A yromt https://m.edsoo.ru/lcac6c4c
3HAYECHHE CHJIBI TOKA M HATPSDKEHUS
46 Pe3onaHC B 25IeKTpUUECKOM HeTH Bubmmorexa [JOK
P i https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ana
HHeHHE salat https://m.edsoo.ru/a16836a4
NneansHbIif Tpancopmarop.
48 [IpousBocTBO, Nepenaya u bubnuoreka [JOK
MOTPeOJICHUE IINCKTPUIECCKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BO/ICTBE JICKTPOIHEPTUU.
49 KanT Ha I/ICHOJ‘ILSO]_faHI/I}Ip bubmmorexa [IOK
YARTYP . https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTIUU B IOBCEAHEBHOM
KU3HU
50 Pemenue 3amau bubmnorexa [IOK

https://m.edsoo.ru/ee6677ed
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bubmuoreka [JOK

ol P
CHICHHE St https://m.edso0.ru/7cab59f8
O06o01IeHre U CHCTeMAaTH3aIus
52 3HAHUM 110 TeME bubmorexa [JOK
" " https://m.edsoo.ru/401024a9
DNEKTPOMAarHUTHBIE KOJICOAHMSI
MexaHn4eCKrEe BOJIHBI.
53 XapakTepUCTUKH MEXaHUUECKUX brmmorexa [OK
P p https://m.edso0.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmorexa HOK
https://m.edso0.ru/d9ae1000
bu6moreka [IOK
55 3ByK. X
BYK. AApAKTCPHOTHICL 3pyKa https://m.edso0.ru/138b6f09
56 Wndpa3syk u ynprpaszsyk. lllymosoe bubnuoreka [IOK
3arpsiI3HEHUE OKPYKAIOLIEH CpeJIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Pemterme saza https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [JOK
N3nydeHne 3J1eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEprus AEKTPOMAarHUTHBIX BOJIH. bubnuoreka [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
bubmuoreka [JOK
60 [IpuMeHeHue MeKTPOMarHU THBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguOCBI3U U
61 TeJeBUIEeHNA. Pagronokamnusi. bu6mmoreka [JOK

DIEeKTPOMarHUTHOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edso0.ru/9f96f1f8
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62 KonTtposnpsHas paboTa o teme bubmuoreka [IOK
"Kosiebanus 1 BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIMHEHHOTO bubnuorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3anau Ha npuMeHEHUE
64 3aKOHA IPSIMOJIMHEHHOTO bubmorera [JOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHsI CBETa
65 OTtpaxenue cera. [lnockoe bubnuoteka [JOK
3epkanio. Cepuueckoe 3epKaino https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOFOTHBIN
1 OTHOCUTEIBHBIN MOKA3aTeNb
66 npesomiieHus. [loHoe BHyTpeHHEe bubnmorexa [JOK
P ' . P https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbIi yron
TTOJTHOTO BHYTPEHHETO OTPAKCHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPAYKEHUS U MIPEIOMIICHUS Bubmmorexa [JOK
P P https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusme. Jucnepcust
. bu6mmoreka [JOK
68 cBera. CII0KHBIN cOCTaB OEI0ro
https://m.edsoo.ru/d8elc3be
cBeta. llBer
69 JIun3pl. DOKyCHOE pacCTOSHUE U bubnuoreka [IOK
ONTUYECKas CUJIa JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxkeHU B TMH3AX bubnunoreka [JOK
U UX CUCTEMAX. Y BEIIMYCHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agau Ha nocTpoeHue
N bubmuoreka [JOK
71 n300pakeHHH, OTydaeMbIX C

IIOMOIIIBIO JTUH3

https://m.edsoo.ru/5a868f09
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bubmuoreka [JOK

72 I
a3 fKalc OfHreckas cherena https://m.edsoo.ru/ecd480a2
Pewmrenne 3anau. IIpeneinst
73 MMPUMEHUMOCTH I'€OMETPUICCKOM bubmorexa [JOK
p p https://m.edsoo.ru/cd174a10
OIITUKH
74 CxopocThb CBETa U METO/IBI €€ bubnuorexa [JOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
bubmmoreka [{OK
7 Jlucnepens caera https://m.edsoo.ru/lel6ccbe
bu6moreka [IOK
7 14
6 HTepdCpCHIIA CBETA https://m.edso0.ru/5fc0c638
KorepeHTHbIE ICTOYHUKH. Y CITIOBHS
7 HaOJTI0ICHUST MAKCUMYMOB 1 bubmorera [IOK
a1 ™ https://m.edso0.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
8 Pemterre sazas https://m.edso0.ru/3061de2b
bu6mmoreka [IOK
79 I1
PHMCHCHHE HHTCPepeHiin https://m.edso0.ru/668edbc8
bu6mmoreka [JOK
80
Jladpparuuns ceeta https://m.edso0.ru/12ed04b5
81 Judpakunonnas pemérka. Y cioBue bubnuoreka [JOK
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
82 P
clieHie satat https://m.edsoo.ru/d58c411a
83 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/c56c8158
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bubmuoreka [JOK

8 (CBETORBIC ARICHIS B MPHPOJE hitps://m. eds00.ru/0b36363d

86 O06o01IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
3HaHu# 1o teme "OnTuka" https://m.edso0.ru/8a14748b

g7 KonTtposnsHas paboTa o teme bubmoreka [IOK
«OnTtuka» https://m.edso0.ru/82315dd4
I'paHUIBI MPUMEHHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuoreka [JOK
BIEKTPOJMHAMUKHI W TPUHLIMUI https://m.edsoo.ru/c9bd77ch
OTHOCHTEILHOCTH

89 [TocTynaTel cenuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpazoBanus

90 Jlopenua. YcnoBue npu4rMHHOCTH. bubnuoreka [IOK
OTHOCUTENBHOCTH https://m.edsoo0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHU U COKpAIllEHUE ITHHBI

01 DHEPrusi ¥ UMITYJIbC bubnuoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs3b Macchl C PHEPTUEH U

92 HUMITYJIECOM PEISTUBUCTCKOM Bu6mmorexa LIOK

https://m.edsoo.ru/b6258ffa

YacTULIBI. DHEPTrusl MOKOS

93 PaBHOBeCHOE TeIIOBOE U3ITyUYECHUE Bubmmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelrennsa Buna bubmiorexa LOK

https://m.edsoo.ru/1c5ff752
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95 ['umoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
DoTOHEI https://m.edsoo.ru/a5ffa218
bubmmoreka [{OK
% Dueprus 1 UMIYILC poTOHA https.//m.edsoo.ru/7fh307ec
97 ®otorddext. OnbiTer A. T bubnuorexa [JOK
CroneroBa. 3akoHbI hoTod(h(hekTa https://m.edso0.ru/8c68e5h9
VYpaBHeHue DUHIITEITHA 715
98 dotorddekra. "KpacHas rpanumna" bubmorexa HOK
- RP p https://m.edso0.ru/01ef4556
dboTorddexra
99 JHasnenue ceera. Onbite [1. H. bubmuorexa [JOK
JlebGenena https://m.edso0.ru/64b4f966
. bubmuorexa [JOK
1 B
00 O/THOBBIE CBOHCTRA Hactill https://m.edsoo.ru/f59cfcec
Bonusr ge bpoiing. imHa BoHBI e
101 b oﬁnﬂzllzl aI;Me bl §6J1acm ! bubmmorexa [OK
p p p B https://m.edsoo.ru/5df8bafl
JTIOKAJTU3aI|H IBYKYIIECHCS 9aCTUIIBI
bu6mmoreka [IOK
102 K - 7
OPHYCKYIAPHOBOTHOBOH AYATHSM https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J€KTPOHOB Ha bubnuoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenudurka H3MepeHUN B
wich P bubnuoreka [JOK
104 MuKpoMupe. COOTHOLIEHUS
. o https://m.edsoo.ru/65783dec
Heonpeaenénnoctel I eizenoepra
bubmuoreka [JOK
105 P
CUICHHE IPAQHICCKHX 33121 https://m.edsoo.ru/e70195bd
106 Pemienne pacu€THbIX 33124 bubmiorexa LOK

https://m.edsoo.ru/ee9b3182
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KonTtposnpsHas paboTa mo Temam:

bubmuoreka [JOK
107 "O CTO", "K -
CHOBHU ’ ,,OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
OMNBITHI 1O UCCIICAOBAHUIO CTPOCHUS
108 aroma. IlimagerapHas MOIeNIb aTOMa bubmorexa HOK
: p A https://m.edsoo.ru/312b750a
Pesepdopna
bubmmoreka [{OK
1 IT b
09 OCTyJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunst ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
SHEPTrUH aTOMa BOJOPOAA https://m.edsoo.ru/cf74bl1la
111 CHoHTaHHOE U BBIHYXICHHOE bu6moreka [IOK
M3JIy4eHHE CBETA https://m.edso0.ru/f945d85c
bu6moreka [IOK
112 JI
asep https://m.edso00.ru/2288a0c4
Hyxknonnas Moziens gapa
113 I'eitzenbepra-lMBanenko. 3apsn u bubmuorexa [JOK
MAaccoBO€ YHUCIO siipa. M30TomBI. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aK0H pPaJIMOAKTUBHOTO PaCIajia.
CBoMCcTBa HOHU3H ero
114 U3ITyUYEHHUS BJ‘H/IH}II)I/}I,;O B bubmmorexa [IOK
e ] https://m.edsoo.ru/aab98bef
PaaMOaKTUBHOCTH Ha KUBBIC
opranusmsl. Jlozumerpus
DHeprus CBA3U HyKJIOHOB B siJpe.
Snepusie cunbl. Jlegekt maccbl
115 snapa. SnepHsle peakuuu. SnepHoie bubmnorexa [IOK

peaktopsl. [IpoGiemsbl
YIPaBJISEMOTO TEPMOSIIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHHTE3a. DKOJIOTUYECKHE ACTIEKTHI
pa3BUTHUSA AIEPHON SJHEPrETUKU

Merons! perucTpanuy u
HCCIEA0BaHUS DIEMEHTAPHBIX
yactul. yHaMeHTaIbHbIE

bubmmoreka [{OK

116 B3aUMOJIcHCTBHS. baproHEI, ME30HEI
8 p https://m.edsoo.ru/1ac08a5b
u nenToHsl. [Ipencrasnenue o
CrangaptHoit Mogenu. KBapk-
TJTFOOHHAs! MOJIEIb aJJPOHOB
®wusuka 3a npenenamMmu CTaHIapTHOU
117 Mojenu. TéMHass Matepus U TEMHAs bubnuoreka [IOK
sHeprus. EnuncTBo pusmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMUU. bubnuoreka [IOK
3HaYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS TPUPOHI KOCMHYECKHIX bubnuoreka [JOK
00BeKTOB. MeToan! https://m.edso0.ru/39c44028
ACTPOHOMUYECKHUX UCCIICTOBAHUI
CoBpeMeHHBIC OIITUYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIbI, PaUOTEIICCKOTIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
. bubmuoreka [JOK
121 SIpPKHE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JIBMDKCHUE
Conneunas cucrema. ColHIE.
bu6mmoreka [JOK
122 ConHeuHast akTUBHOCTh. ICTOUYHHK

sHepruu CoJiHIA U 3BE3 ]

https://m.edsoo.ru/22748eb4
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3BE3/1bl, KX OCHOBHbIE
XapakTepucTuku. uarpaMma

bubmuoreka [JOK

123 "CIIeKTpaNbHbBIN KIIACcC — https://m.edso0.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIABHOM bubmmoreka [{OK
IIOCJIEA0BATEIBHOCTH https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3.

CoBpemeHHbIe NPEACTAaBIECHUS O
125 MPOUCXOKACHUHU U SBOJIFOLIUN bubnmorexa LOK
. https://m.edso0.ru/d09da494
CouHIta ¥ 386311, DTamkbl )KU3HU
3BE3 ]
Mneunsiii [1yre — Hama I'anakTuka.
126 Tuns! ranaktuk. Y€pHbIe ABIPHI B bubnmorexa [JOK
https://m.edsoo.ru/7cd10a0a
AJpax rajJaKkTHK
Bcenennas. Pacuiupenne

127 Bcenennoii. 3akon Xa66ma. Teopus bubmuorexa [JOK
Bonbmoro B3psiBa. PenukToBoe https://m.edso0.ru/3dbdf0d2
U3ITy4yeHue

128 Macmrabnas cTpykrypa BeenenHoii. bubnuoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoo6ieMbl bubnuoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS

130 MOCTOSIHHBIX MAarHUTOB" WJIH bubmuoreka [JOK

"ccnemoBaHnue CBOMCTB
(dbeppomMarHeTUKoB" UITU
"HccnenqoBanue NEWCTBUS

https://m.edsoo.ru/67361aef
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MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3ydyeHne 3aBUCIMOCTHU CHJIBI
Amnepa oT cuiibl TOKa" UiIH
"Onpenenenre MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

bubmmoreka [{OK
https://m.edsoo.ru/fcae91e9

132

®u3N4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBanue IBICHUA
3NEKTPOMArHUTHOW MHIYKIUU' WIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHuTHOTO noJjs"

https://m.edsoo.ru/c36658da

133

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
camouHaykuu" uiu "Coopka
MOJIENTH JIEKTPOMArHUTHOT'O
reseparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U IPY>KUHHOTO
MasTHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35

135

Ou3nyecKuil MPakTUKyM 1O TEME
"[IpeoOpazoBanue PHEPTUU B
IPYKUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue nNepeMeHHOro TOKa
yepes MoCieI0BaTeNIbHO

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90
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COEIMHEHHBIE KOHAEHCATOP,
KaTYILIKY U PE3UCTOp" WU
"HUccnenoBanue pabOThl HCTOYHUKOB
CBETa B IIENH [IEPEMEHHOI0 TOKa"

137

PuU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmmoreka [{OK
https://m.edsoo.ru/b100661a

138

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenune nokazaTens
MpEeTOMJIEHHUS CTEKIIA" Win
"[lonydenne n300paxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja 1
JIH3BI"

bu6moreka [IOK
https://m.edsoo.ru/42569eal

139

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanre 3aBUCUMOCTH
(hOKyCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JINH3)" UITN
"N3mepenue (OKyCHOTO PacCTOSTHHS
paccenBarOIIUX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne nudpakuum,
HHTEep(DEPEHIINN U TIOJIIPU3ATIT
cBera"

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

141

Ou3nyecKuil MPakTUKyM 1O TEME
"Onpenenenre UMNyJabCa U SHEPTUU
PENATUBUCTCKHUX YacTHIL (TI0
¢doTorpadusiM TpeKOB 3apSKEHHBIX
YaCcTHI] B MArHUTHOM T0J1e)"

bu6mmoreka [JOK
https://m.edso0.ru/63756¢c47
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142

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBE HCCJIEJOBAHUS
dotorddexra" mu "Mccnenosanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO/1 OT HaIpsHKeHus"

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

143

®uU3NYECKUI IPAKTUKYM I10 TEME
"HUccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0
BOJIOPOJA U U3BMEPEHUE MTOCTOSHHOU
PunGepra"

bubmmoreka [{OK
https://m.edsoo.ru/ec651eb8

144

®u3N4eCcKUil NPAKTUKYM IO TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHNEM J03uMeTpa’
nunu "V3ydeHue noromnieHus oera-
YacTHUIl aJTIIOMUHUEM"

bu6moreka [IOK
https://m.edsoo.ru/c3dabe6e

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TI'JIA30M C
HCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJ151 OTIPEICICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro nojaymapus u
sipkue 3BE31b1" wK "HabnroaeHus B
teneckon JIyHbl, riaHer,
TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUI"

bubmuoreka [JOK
https://m.edsoo.ru/1072021e
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O06o01IeHre U cCUCTEeMaTH3aIus
3HaHuil. Posib GU3MKK 1 aCTpOHOMUH
B DKOHOMHYCCKOH,

bubmmoreka [{OK

146
TEXHOJIOTHISCKOM, COIHAIbHOM B https://m.edsoo.ru/adéddeed
ITHYECKOH cdepax NesTeIIbHOCTH
YeIIOBEKa
O06o00meHre U CHCTEMAaTH3aITHs
147 3HaHu#. Posib 1 MecTo pU3HMKHU U bubnuorexa [JOK
ACTPOHOMHUHU B COBPEMEHHOM https://m.edso0.ru/18f19f7c
HAyYHOW KapTUHE MHUpA
O06o00meHe U CHCTEMaTH3aITHS
3HaHui. Posb pusnueckoit Teopuu B
(hopMHPOBAHHH TTPEICTABICHHH O
148 (bM3UYeCKO KapTHHE MUPA, MECTO bubmorexa OK
. https://m.edsoo.ru/e7d400f4
(hM3UYeCKO KapTUHBI MUPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJCTABICHUNA O TIPUPOJIC
149 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fcab
150 O06o00IIcHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3AL S bu6mmoreka [JOK
3HaHui no Teme "/nHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHIE U CUCTEMATHU3ALUS Bu OK
. nOJINOTEKA
152 3HaHui o Teme "CTaTuka TBEPAOIro 1
" https://m.edsoo.ru/3cca482e
Tela
O06o01IeHre 1 cucTeMaTHU3aIus
o " bu6mmoreka [JOK
153 3HaHUHU 10 TeMe "3aKOHBI

COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3AIIUS
3gaHui 110 TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOM https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHNE ¥ CUCTEMATH3ALIMS
155 3gaHui 110 teme "TepmoauHamMuka Bubmnmoreka HOK
pMOA ' https://m.edsoo.ru/c63f7¢10
TemmoBsie MamHb!"
O00011IeHNe U CUCTEMATU3 AL
156 3HaHUM 1o TeMe "ArperaTHbie bubnuorexa [JOK
cocTossHUS BenlecTBa. a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonl"
O00011IeHNEe U CUCTEMATU3 AL
157 3HAHUU 10 TeEMe "DIEKTPUUECKOE Bubmrorexa IIOK
" P https://m.edsoo.ru/3bf0def9
mnoJjie
O00011eHNEe U CUCTEMATU3 AL
. " . bu6mmoreka [IOK
158 3gaHui 110 Teme "I1oCTOSTHHBIN
. " https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O0001IeHrEe U cUCTEMATU3ALII
159 3gaHui 110 TeMe "TOKH B pasIMYHBIX Bubmorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpemax
160 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3Ha”Hui 1o TeMe "MarauTtHoe mnose" https://m.edsoo.ru/3b4c06ae
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
161 CUCTEMATHU3AaLHA 3HAHUN 10 TEME
" " https://m.edso00.ru/053e2248
DNeKTpOMarHUTHAs UHIYKIUS
PesepBHrlii ypok. O0001I€HIE U
P P N bubnmuoreka [JOK
162 cUCTEMAaTH3alMs 3HAHUH 110 TEME

"MexaHndeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

PesepBHriit ypok. O600IIeHNE 1

163 CHCTEMATH3ALMS 3HAHUI 10 TEME bubmorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHMSI
PesepBHeIit ypok. O600IICHNE 1
164 cHCTEMaTH3alMs 3HAHUH 110 TeME bubmmoreka [{OK
"MexaHH4eCKHE U https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIEC BOJTHBI"
PesepBHrlii ypok. O00011I€HIE U
165 CI/ICTI;MaTmZEHﬂ 3HAHWH 10 TEME bubnmorexa LHOK
" " https://m.edso0.ru/52ad1603
Onrtuka
PesepBurrii ypok. O0001IEHIE 1
P P N bubmuorexa [JOK
166 cHCTEMAaTH3alMsA 3HaHUI 110 TEME
https://m.edsoo.ru/5bec1c65
"OcuoBrl CTO"
PeseprubIit ypok. O6001eHNE 1
167 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubmuorexa [JOK
"KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/f7c59d38
Jyanu3m"
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [JOK
168 CUCTEMATHU3ALNA 3HAHUN I10 TEME
" " https://m.edso0.ru/1f511654
dusnka atoma
PeseprubIit ypok. O6001IeHNE 1
169 CHUCTEeMaTH3allMsl 3HAaHUH 110 TEME bubmuoreka [JOK
"®du3rka aTOMHOTO si7Ipa U https://m.edsoo.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUII"
PesepBHbIil ypok. O000IIEHE U
P P N bubnmuoreka [JOK
170 CHUCTEMATHU3AaIH 3HAHUH 10 TEME

"OneMeHThl acTpoPpu3nKu"

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






