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IHOACHUTEJIBHAA 3AIINCKA

ITporpamma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpEAHEro 0011ero oopasoBanus pa3padboTana Ha
OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeslbHOM MpPOrpaMMbl,
npencrasiaeHHbx B PI'OC COO, a Taxxke ¢ yuérom QenepanbHOi pabodel mporpaMMbl BOCIIUTAHUS U
KOHIENIMN TpernoaaBaHus ydyeOHoro mnpenmera «®usuka» B 00pa30BaTENbHBIX OpraHU3ALUSIX
Poccuiickoit @enepanuu, peaau3yronux OCHOBHbIE 00pa30BaTeIbHbIE POTrPAMMBI.

Conepxanue nporpaMMmbl Mo (U3MKE HaIMpaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYyUHOU
KapTHHBI MUpa odydatomuxcsi 10—11 kmaccoB nmpu oOyueHnn UX Gu3nKe Ha 0A30BOM YPOBHE HAa OCHOBE
CHCTEMHO-/IeATeIbHOCTHOTO noxoza. [Iporpamma no ¢gusuke coorserctByeT TpedoBanusm GI'OC COO
K INIAaHUPYEMBIM JIMYHOCTHBIM, MPEAMCTHBIM W MCETAIPCIMCTHBIM pPE3yJibTaTaM O6y‘-ICHI/I$[, a TaKXKeE
YUUTBIBAET HEOOXOAMMOCTh pean3alliil MEXKIIPEIMETHBIX CBs3ell (PU3MKH C eCTEeCTBEHHO-HAayUHBIMHU
y4eOHBIMU TIpeMETaMU. B Hel ompenensoTcsi OCHOBHBIC 1IeTTH M3y4YeHUs1 (DU3UKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, IJIAaHUPYEMbIe pE3yJbTaThl OCBOCHHMS Kypca (DU3HMKHM: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, IPeMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uKe BKIIOYAET:

IJIAaHUPYEMbIE€ pPe3yJIbTaThl OCBOEHHUs Kypca (pu3umku Ha 0a30BOM YpOBHE, B TOM YHCIJIE MPEIMETHBIC
PEe3yNbTaThI 10 roiaM 00y4eHUS;
coJiepkanue yuebHoro npeamera « Ou3ukay 1mo rogam 00ydeHus..

®du3uka Kak Hayka 0 HanboJsee 00X 3aKOHAX TPUPO/IbI, BEICTYIAs B KAUECTBE y4eOHOT0 IpeIMeTa
B IIKOJIC, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 okpyxkaromem mupe. LlIkonbHbIA Kypce
(bu3HMKYU — cucTeMo00pa3yIOIIHii 17151 €CTECTBEHHO-HAYUYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY (hHU3HUeCcKHe
3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB H SIBICHUH, H3y4aeMbIX XMMHEH, OnosIorneit, pusndeckoii reorpadueit
U acTpoHOMUeH. Vcronp30BaHue ¥ aKTUBHOE NMPUMEHEHHe (U3NUYECKUX 3HAHUH ONpesessieT Xapakrep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B c(hepe YHEPTeTUKH, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, TTOTy9IeHUS
HOBBIX MaTEepHaJIOB C 33JaHHBIMU CBOMCTBAMHM U Jpyrux. M3ydyeHue (puU3MKM BHOCUT OCHOBHOH BKIaJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydamoomuxcs, B (OpMHUpPOBaHHE YMEHHH
IPUMEHATh HAyYHBIH METOJ1 O3HAHUS NPH BBIIOJHEHUH MU YYEOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3MKHU A YPOBHS CpelHEro o01ero o0pa3oBaHus MOJI0XKEH Psil UIeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHLUIIBI €0 IOCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUY € HEH KypC SIBJIAETCS JJOTMUECKU 3aBEPIIEHHBIM, OH COIEPIKUT
MaTepuall U3 BceX pa3JiesioB (PU3MKH, BKIKOYAET KaK BOIPOCHI KJIACCUYECKON, TaK M COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HeW MaTepuall Kypca (U3MKM OOBEAUHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce siBisiercss (opMuUpOBaHHE MPEACTaBICHUH O CTPYKTYpPHBIX
YPOBHSX MaTe€puH, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzamus mnpeanosiaraeT HCIOJb30BaHHE T'yMaHHTapHOTO
MoTeHInasaa GU3NYECKON HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U 3KOJIOTMYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusnku npeanosaraeT 3HakOMCTBO € HIMPOKUM KPYTrOM
TEXHUYECKHUX M TEXHOJOTHUYECKUX MPUIIOKEHUHN U3yUEeHHBIX TEOPHUI U 3aKOHOB.



Hoes IKoocuzayuu peaIn3yCeTCda MNoCpCaACTBOM BBCACHUA 3JICMCHTOB COJCPIKAHUA, MOCBSIIEHHBIX
9KOJIOTHYCCKHUM HpO6JI€MaM COBPEMCHHOCTH, KOTOPBIC CBA3AHbI C Pa3BUTUCM TCXHHUKU U TGXHOHOFHﬁ, a
TaKXKEC O6CY)KI[€HI/IH HpO6JI€M palHuOHAJIbHOI'O IIPUPOAOIIOJIB30BAHUA U 9KOJIOTHYECKOM 0€3011aCHOCTH.

CrepxKHEBBIMH JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpeIHEro oO0Iiero oOpa3oBaHUs SBISIOTCS
¢uznveckue Treopun (HopMUpoOBaHHE MPEICTABIECHUH O CTPYKTYpe MOCTPOCHUS (PrU3nIecKor TEOPHH, POIH
(yHIaMEHTAJIbHBIX 3aKOHOB M MNPHHLMIIOB B COBPEMEHHBIX MNPEJCTABICHUAX O MPHUPOJAE, I'PaHHUIAX
MIPUMEHUMOCTH TEOPUMA, AJIs1 ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUM U IPOLIECCOB).

CuUCTEeMHO-JIEATETbHOCTHBI TMOAXO0 B Kypce (HU3UKM peanus3yeTcs Mpexkae BCero 3a Ccuér
OpraHu3al1K SKCIIEPUMEHTAIBHON JesITeIbHOCTH 00y4Jarouuxcs. [l 6a30Boro ypoBHs Kypca GU3UKU —
3TO HCIOJIB30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX PadoT,
KOTOpbIE B MporpaMme no (u3nuke oObeAMHEHBbl B OOLIMHA CIHUCOK YYEHHMYECKUX MPAKTUYECKUX PAOOoT.
Brienenne B yKa3aHHOM MeEpeYHE J1a0OPaTOPHBIX paboT, MPOBOIUMBIX Uil KOHTPOJS M OICHKH,
OCYILECTBIIICTCS] YUaCTHUKAMU 00pa30BaTEIbHOIO MpoLecca UCX0As U3 OCOOCHHOCTEN IIIAHUPOBAHUS U
ocHameHusi kabunera ¢(usuku. [Ipu 3TOM oOOecmedynBaeTcsi OBIaJEHHE OOYYAIOIIMMHUCS YMEHUSIMH
IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs], UCCIIEeI0BaHUs 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M MOCTAaHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENAETCS PELICHUIO Pacu€THBIX M KauyecTBEHHBIX 3anad. Ilpu stom mus
pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISFOTCS 33/1a4H C SIBHO 331aHHON (PH3UUECKON MOIEIBIO0, TO3BOJISIOIINE
IIPUMEHSTh W3YYEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO paszeina Kypca, TaK U MHTETpUPYs
3HAHUA U3 Pa3HbIX pa3zienoB. [ kauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3aJaHMsl Ha OObSICHEHNE
poTeKaHHs PU3NUECKUX SBICHUHN U MPOLIECCOB B OKPY KaIOLIEH )KU3HHU, TpeOyromue Beioopa (hruznyeckoi
MOJIEJIU ISl CUTYalluy MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmu PI'OC COO x MaTepuaabHO-TEXHHYECKOMY OOCCIICUCHHUIO
yueOHOro npotecca 0a30Bblil ypOBEHb Kypca (PU3MKU Ha YPOBHE CpeAHEro olIiero o0pa3oBaHus J0JKEH
M3y4YaThCsl B YCIIOBHSIX MPEIMETHOTO KaOMHETa (PM3MKH WM B YCJIOBUSX MHTEIPUPOBAHHOTO KaOMHETa
IIPEIMETOB E€CTECTBEHHO-HAYYHOro LMKIa. B kabuHere (QHU3MKM JOKHO OBITh HEOOXoauMoe
nabopaTopHOoe 00OpYZOBaHUE sl BBIOJHEHMS YKa3aHHBIX B TpOrpaMMe MO (PU3HMKE YYCHHIECKHUX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000PYA0BaHHE.

JleMoHCTpanoHHOE 000pyAoBaHKHEe (HOPMHUPYETCS B COOTBETCTBHM C MPHUHIIMIIOM MUHUMAIbHON
JOCTAaTOYHOCTH W 00ECHeunBaeT TOCTAHOBKY IEPEYMCICHHBIX B IMpOrpamMme Mo (DU3HMKE KITIOUYEBBIX
JEMOHCTpallMii Ui  MUCCIENOBAaHUS U3y4YaeMbIX SBIEHUH U  TPOIECCOB, OMIHUPUYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopaTopHoe 000pyAOBaHHE Ul YYEHHUECKUX MPAKTHYECKHX pPaboT ¢opMHpyeTcss B BHUJIE
TEMAaTHYECKHX KOMIUIEKTOB M OOECIeUMBAETCsl B Pacuy€Te OJHOTO KOMIUIEKTa Ha JIByX OOydYaroIIuXcs.
Temarnueckne KOMILIEKTHI J1a00paTOPHOro 0OOPYAOBAHUS JTOJIKHBI ObITh MOCTPOEHBI HA KOMITJIEKCHOM
WCTIOJIH30BAHNH aHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM B
BUjie LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMH OCJEIMUA U3YUCHHA (bHSI/IKI/I B O6IH€M 06p8.30BaHI/II/I SABJIAKOTCA:

(dbopMupoBaHrEe MHTEpECca M CTPEMIICHHS OO0YyYaoINXCsS K HAy9HOMY M3Y4YEHHUIO NMPHPOIbI, Pa3BUTHE MX
MHTEIJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPENCTABICHUI O HAYYHOM METOAE IO3HAHUS M (OPMUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHS K OKPY>KaIOLINM SIBJICHUSM;

(dopMupoBaHHE HAayYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa W3yYeHHsS OCHOB CTPOCHHMS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(dopMupoBaHUE YMEHUH OOBSCHATH SIBICHHUS C HCHOJIb30BAaHMEM (HU3MYECKUX 3HAHUKW W Hay4YHBIX
T0Ka3aTEeTbCTB;



(hopMupoBaHUE MPEICTABICHUH O POJIM (PU3UKHU ISl Pa3BUTHSI APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JlocTIKeHHe 3THX Lenel o0ecreunBaeTcs peleHreM CIEeIYIOIMX 3a1ad B MPOLECCe M3YUYECHUs
Kypca (pU3UKH Ha yPOBHE CPeaHETO 00I11ero oopa3oBaHus:

puoOpeTEeHNe CUCTEMBI 3HAHUHN 00 00IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKITIOUAs
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(PH3HKH;
(dbopMHpOBaHHE YMEHUH TPUMEHSTH TEOPETUYCCKHE 3HAHUS IS OOBSICHEHUS (DM3UYECKUX SIBIICHUH B
IIPUPOJIE U JJIs IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a/la4 C SBHO 3aJaHHON (QH3MUECKOW MOJeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJIeNH, aJIeKBATHOHN YCIIOBHSM 331a4H;
MOHMMaHKWe (U3NIECKHX OCHOB W IMPHHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOMCTB M TEXHOJIOTUYCCKHUX
MIPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPEY;

OBJIQJICHUE METOJaMHU CaMOCTOSITEIILHOTO IIAHUPOBAHUS M NPOBEICHHS (PH3MUECKUX SKCIECPUMEHTOB,
aHaJIM3a U UHTEPIIPETany HH(OPMAIIUH, OTIPEICTICHHS TOCTOBEPHOCTH MOTYYCHHOTO PE3yJIbTaTa,;
CO3JIaHHE YCIIOBHI JJISl PA3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKON, TBOPUYECKON JICATEIIEHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIil ypOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHus OTBOAUTCS 136
gacoB: B 10 kiacce — 68 wacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepedeHb 1ab0paToOpHbIX U MPAKTUYECKUX PaboT sIBIIsIeTCA
PEKOMEHIOBAaHHBIM, YUUTENb JIENaeT BBHIOOP MpoBeneHUs Ja0OpaTOPHBIX pabOT U OIBITOB C YYETOM
WHAUBUAYATbHBIX OCOOEHHOCTEH 00yUYaroINXCs.

COILEPKAHUE OBYYEHUSA
10 KIIACC

Paznen 1. ®u3uka u MeTObI HAYYHOI'0 O3HAHUS

®du3suka — Hayka o npupoje. Haydnsie MeTo1bl I03HAHUSA OKpykaroero Mupa. Poib sxcriepumMenTa
U TEOPUU B MPOLECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MopenmupoBanue (GU3UIECKUX SIBJICHUHN U mporieccoB. Hayunbie runotessl. Ousnyeckue 3aKOHbBI U
TeopHuH. I'paHuIbl IPUMEHUMOCTH (HU3NYECKHUX 3aKOHOB. [IpHHIINI COOTBETCTBHSL.

Pone 1 MecTo ¢u3uku B (OPMUPOBAHUN COBPEMEHHOW HAYyYHON KapTHUHBI MHpA, B MPAKTUYECKON
JESATEIIBHOCTH JIFOCH.

Jlemoncmpayuu

Amnanorossle 1 U(PPOBBIE U3MEPUTEILHBIE IPUOOPHI, KOMITBIOTEPHBIE TaTIYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBkeHHe. OTHOCUTENBHOCTh MeXaHudyeckoro jsuwkeHus. Cucrema orcyéra.
Tpaexropus.

Ilepemerienue, ckOpocThb (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpEHHE MaTephabHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cll0’KeHHEe NEPEMELIEHUH U CII0KEHHE CKOPOCTEH.



PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIMHEHHOE ABMKEeHHE. [ paduku 3aBUCUMOCTH KOOPIUHAT,
CKOpPOCTH, YCKOPEHHS, IyTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOoaHOe nageHne. Y CKOpeHrne CBOOOHOTO TaCHHUS.

KpuBonuneliHoe nBuKeHHE. J[BUKEHUE MaTEpUAIBbHOM TOUKU IO OKPY>KHOCTH C IOCTOSIHHOM IO
MOJYJII0 CKOpPOCTBIO. YTJIIOBas CKOpPOCTh, JWHEHHas CcKopocTh. llepuong um wacTora oOpalieHus.
[leHTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: CIIUAOMETD, JBUKEHUE CHAPAIOB, LICIIHBIC
U pEMEHHBIE IIEpEaauH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WUTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JBUKCHUSI.
[IpeoOpazoBanue IBUKECHUIA C UCTIOTH30BAHUEM MPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxkeHus Tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOHOTO TMaICHHUS.

Hamnpagnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUIEHUSI MEXKIY ITyTSAMH, IPOHACHHBIMU TEJIOM 3a IIOCJIEA0BATEIbHBIC PABHBIC
IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHKEHHH C HAYaJIbHOU CKOPOCTBIO, PAaBHOM HYJIIO.

N3yueHne NBUKEHHUs IIAPUKA B BA3KOU JKUJIKOCTH.

Nzyyenne nuxeHus Tena, OpOIICHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunaiun otHocuTensHOCTH ["anunes. Ilepseiii 3akoH HeroToHa. IHEepuHaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoil 3akoH HproTOHaA 171 MaTepualibHOU
To4kHu. Tpernii 3akoH HbIOTOHA JIU11 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHpHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buael Tpenus (mokosi, ckonbxeHus, kaueHusi). Cuia tpenust. Cyxoe tpenue. Cuna TpeHus

CKOJIBKCHHUS U CUJIa TPCHUA I1OKO4. KO3(I)(I)I/II_II/ICHT TPCHUS. Cuna COIIPOTUBJICHHUA IPpU ABUKCHUU TCJIa B
KHUOKOCTHU WUJIM Ta3€.

IToctynarenbHOE U BpalaTelbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cumel. Y ciioBust paBHOBECUS TBEPAOTO Tea.



TexHruueckre ycTpoMCcTBa U MPAKTUYECKOE MIPUMEHEHUE: MTOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu

SIBneHME MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEII.

Bropoii 3akon HrroToHa.

N3zmepenue cui.

CrnosxeHue cui.

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT Je(pOpMAaIInH.
HesecomocTts. Bec Tena rpu yCKOPEHHOM NOABEME U TTAJICHHH.
CpaBHEHHE CUJT TPEHUS TIOKOS, KAUYEHHSI U CKOJIbKEHUS.
Ycnosus paBHOBecUs TBEPAOro Tesla. Bunbl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol
N3yuenue nuxeHust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIONIMX B MPYXKUHE U PE3UHOBOM 00pasIe, OT
ux aepopMarum.

HccnenoBanue ycrmoBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIICHUS.
Tema 3. 3akonsl coxpanenus 6 Mexanuke

Nmmynbe MaTepraibHOM TOUKH (Tela), CUCTEMbI MaTepUaIbHbIX TOUEK. IMITyJIbC CHIIBI M H3MEHEHHE
HMITYJIbCA TeJIa. 3aKOH COXPAHEHHUS UMITYJIbCa. PEakTUBHOE IBUKEHHUE.

Pabota cuinpl. MOLIHOCTE CHJIBL.
Kunernveckas sHeprusi MaTepuaibHON ToukHd. Teopema 00 N3MEHEHUH KUHETHYECKOW SHEPTHH.

[lorenunansHas sHeprusa. lloTeHuuanbHast sHeprus ymnpyro JaehOPMUPOBAHHON MPY>KUHBL.
[ToTennuanpHas 3HEPTUS TeNa BOIU3U TOBEPXHOCTH 3EMITH.

HOTeHL[I/IaJ'H:HBIe 1 HCIIOTCHIMAJIbHBIC CUIJIbI. CBs3b pa6OTLI HCIIOTCHUHAJIBHBIX CUJI ¢ UBMCHCHUEM
MEXaHNYEeCKOM OHEPTruu CUCTEMBI TCII. 3aKkoH COXpPaHCHUA MEXaHUIEeCKOMH OHCPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHHueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: BOJAOMET, KONEP, MPYKUHHBIM MMHUCTOJET,
JIBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.



PeaktuBHOE nBUKEHHE.

[Tepexo mOTEHITMATBHOM SHEPTHH B KUHETUYECKYIO H OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

N3yuenue abCoIOTHO HEYIIPYTOTO y1apa ¢ MOMOIMIBIO IBYX OJUHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C M3MEHCHHEM MEXaHMYECKOW JHEPIHH Tejla Ha IMpUMEpe
pacTsHKEHUS PE3NHOBOTO KIyTa.

Pasnen 3. Mosekyasipaasi pusznka 1 TepMOIMHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJNIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHM M HUX OINBITHOE OOOCHOBaHME.
Bpoynosckoe nsmkenue. Jnddysus. Xapakrep IBHKEHHUS U B3aUMOICHCTBHS YaCTHII BemecTBa. Moenu
CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX Tel U 0ObSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX MOJIENIEH.
Macca u pazmepsl moaekyin. Kommuectso Bemectsa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanpHoOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETHUECKON TEOPUH HAEATBLHOTO
ra3a. AOcoJitoTHas TeMIeparypa Kak Mepa cpeHel KHHETUYECKOM SHEPTUuH TEIJIOBOTO JBUKEHMSI YACTHIL
raza. Illxana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanpToHa. M3omporecchl B MAEAIBHOM ra3e ¢ NOCTOSHHBIM KOJIMYECTBOM BemiecTBa. | padudeckoe
IIPEJCTAaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OmnBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOEHHUE BelecTBa, (GoTorpaduu MOJEKYJ OPraHUuYeCKUX
COEIMHEHUN.

OnbiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHS.

Mogens onbiTa llTepHa.

OHBITI)I, JTOKa3bIBAOIIINEC CYIHGCTBOBaHI/Ie Me)KMOJ'ICKy.TIﬂpHOFO BSaHMOﬂeﬁCTBHH.
Mopeinb, HUTIOCTPUPYIOIIAs IPUPOTY IaBJICHUS ra3a Ha CTEHKH COCy/a.

OnBITHI, WTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACABHOTO raza, H30MPOIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol

OmpenenieHne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEpPEHUH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.



HccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTPaMU COCTOSHUS Pa3peKEeHHOI0 Ira3a.

Tema 2. Ocnoebt mepmoouHamuKku

Tepmoannamuyeckas cuctema. BHyTpeHHsS SHEprusi TEpPMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KoanuecTBo TemnoTsl 1 paboTta. BHYTpeHHss SHEpryst 0JJHOATOMHOI'O UJIeallbHOTO ra3a. Buabl
TeIUIoNepeayk: TEIUIONPOBOJHOCTb, KOHBEKIMSA, H3Iy4YeHHE. YelbHas TEIUIOEMKOCTh BEILECTBA.

KomnyecTBO TEMIOTHI Ipu TCIUIoncpeaayc.

[Tonsarue 06 aguabatHoMm nporecce. IlepBriii 3akoH TepMoanHamMuKH. [IpuMeHeHre nepBoro 3aKkoHa
TepMOJMHAMUKH K n3onponeccam. ['paduueckas untepnperanus paboTsl rasa.

Bropoii 3akon Tepmoannamuky. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.
TennoBble Mammubl. [lpuHIMNB aeiicTBUs TemioBbiX MamuH. [IpeoOpa3oBaHusi >HEpPruu B
TerioBelXx MamuHax. Kosadduuuent mnonesnoro aedctBus termoBod MamuHbl. I{ukia KapHo u ero

KOX(PHUIHUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE TIPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHME: [BHUraTelb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUU Teja MPHU COBEPIICHUH PabOThI: BBUIET MPOOKH U3 OYTHUIKH O]
NeIiCTBMEM  CXaToro BO3Ayxa, HarpeBaHue oddupa B JaryHHOM TpyOke MyTEM  TpeHUS
(BuaeoneMoHcTpaus).

W3menenue BHyTpeHHEH dHepruu (TemrepaTypsl) Tela Ipu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHEr0 CrOPaHUs, PEAKTUBHOTO JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomoi

N3mepenue yaeapbHOMN TeIIOEMKOCTH.

Tema 3. Acpezammnsvie cocmoanusn eeuwgecmea. Dazoswvie nepexoovt

[TapoobOpa3zoBanue u KoHacHcanus. lcmapenue u kureHue. AOCONIOTHAsS W OTHOCHTEIbHAS
BIQXXHOCTh BO3Ayxa. HacellieHHbIH map. VYaenbHas TeIuioTa MapooOpa3oBaHusl. 3aBUCUMOCTD
TeMIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u amop@ublie Tena. AHU30TPOMIHs CBOUCTB KpUCTALIOB. JKuakue
kpuctaiasl. CoBpeMeHHbIe MaTepuaibl. [lnaBnenne u kpuctamuzanus. YaenpHas TerioTa IJIaBICHHUS.
CyOnumarusi.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KATIOPUMETP,
TE€XHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.



Kunenue npu NOHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEILIECTRA.
JleMoHCTpanus KpUCTalIoB.

Vuenuueckuii sxcnepumenm, 1abopamopmvle pabomul

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/lyXa.

Pa3znea 4. diiekTpoguHAMHUKA
Tema 1. Inexmpocmamuxa

OnexTpuzanus Ten. DJEKTpUUecKud 3apsia. [Ba Buaa anektpuyeckux 3apsaoB. [IpoBonHukw,
JUDJIEKTPUKHU U TIOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS DIIEKTPUYECKOTO 3apsja.

B3aumopeiictue 3apsanoB. 3akoH KynoHa. TodeuHbli 3JIEKTPUUYECKUH 3apsil. DIEKTPUUECKOE TOJIE.
HanpsbkéHHocTh  dnexkrpuyeckoro mnoiid. IIpuHuun cynepnosuuuu dieKTpudeckux nosjed. Jlunuum

HaHpﬂ)KéHHOCTI/I SJICKTPHUYCCKOI'O ITOJIA.

PaGora cun snekrpocraruyeckoro mois. [lorennman. PazHocTs moreHiuanoB. [IpoBogHWKN H
JMRJIEKTPUKU B DJIEKTPOCTATUYECKOM ToJie. [{nsnekTpudeckas NpOHUIIAEMOCTb.

OnexTpoéMkocTh. KonaeHcatop. DneKTpoEMKOCTh MIIOCKOT0 KOHAEHCATOpa. DHEPrus 3apsKEHHOTO
KOHJIEHCATOPA.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE TNPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTaTHUECKAs 3alllUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M MPUHITUIT JCUCTBUS SIEKTPOMETPA.

B3anmopeicTBre HasIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3apsHKCHHBIX TEI.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTHUecKas 3alluTa.

HI/BJ’IGKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

3aBUCHMOCTh 3J'I€KTpOéMKOCTI/I IIJIOCKOT'O KOHACHCATOPA OT IJIomaau II1aCTUuH, paCCTOAHUA MCXKIY
HHUMHU U ,[[I/IBJICKTpI/I‘IGCKOf/'I MMPOHUIIACMOCTH.

9Hepr1/151 3apAKCHHOTI'O KOHACHCATOPA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPa.
Tema 2. [locmoannwtit 31exkmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKHUM TOK. Y CIIOBHSI CYIIECTBOBAHUS IIEKTPUIECKOT0 ToKa. crounuku Toka. Cuia Toka.
IlocTOsIHHBIH TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Henu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIEJIbHOE CONpOTHUBJIEHUME BemiecTBa. llocienoBarenbHoe,
napauieIbHOE, CMEIIAHHOE COSIMHEHUE MPOBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABUKYIAs CUjla U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa Uil MOJTHOM
(3aMKHYTOM) AnekTprueckoit nenu. KopoTkoe 3aMbIkaHueE.

DNeKTpOHHAsE MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHMOCTH CONPOTHBIICHUS METAJIOB OT
temiieparypbl. CBepXIIPOBOANMOCTb.

DneKTpuYeCKHil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoanuku. CoOCTBeHHAs: M MPUMECHAsE MPOBOJUMOCTH MOJIYIPOBOAHUKOB. CBoiicTBa Pp—N-
nepexoza. IloaynpoBogHIKOBBIE TPHOOPBHI.

DNeKTpUYEcKUi TOK B paCTBOPAX M PacCIuIaBax MEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLUALINS.
DneKTponus3.

DneKkTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.

TexHuyeckue yCTpoiiCTBa W MPaKTUYECKOE MPHUMEHEHHE: amIepMeTp, BOJIBTMETpP, peocTar,
WCTOYHUKHA TOKA, 3JCKTPOHArpeBaTeIbHBIC MPHUOOPHI, IIEKTPOOCBETHTEIBHBIC TPHOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAaKYyMHBIH JAHOA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, TMOTYMPOBOAHUKOBBIA THOI,
rajbBaHUKAa.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKA U HAIIPSIIKCHUS.

3aBHCHMOCTH CONIPOTUBJICHUA HUJIMHAPUYICCKUX MPOBOAHUKOB OT AJIMHBI, IJIOIIAAW IMOMICPECYHOI'O
CCUCHU U MaTCpHUalia.

CMerianHoe COCOINMHCHHUEC ITPOBOJHUKOB.

[IpsiMoe n3mepenue IEKTPOABIKYIEH CHIIbl. KOPOTKOE 3aMBbIKaHHE rajbBaHUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTD COITPOTHUBJICHUA METAJIJIOB OT TCMIICPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psg U IPOBOAUMMOCTS BO3AYyXa.



OI[HOCTOpOHHSI?I IpOBOAUMOCTDE AUOJA.

Vuenuueckuii sxcnepumenm, 1a6opamophvle pabomul

W3ydenune cMeIaHHOTO COSMHEHUS PE3UCTOPOB.

HSMepeHI/Ie SHCKT”pOI[BI/I)KYHICI\/II CHJIBI ICTOYHHKA TOKA U €0 BHYTPCHHETO COIMMPOTHUBIICHUS.
Hab6monenue snexrposnusa.

Me:xnpeaMeTHble CBSI3H

Nzyuenwne kypca ¢pusnku 6a3o0Boro ypoBHs B 10 Ki1acce OCYIIECTBISETCS C yUETOM COJIEPKATEINBHBIX
MEXIIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Medsxcnpeomemuvie nousamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TMO3HAHUS: SIBJIICHUE,
HayuHbIi akT, rHmore3a, (u3nueckas BeENMYUHA, 3aKOH, TeOpHs, HaOIMOJeHHe, SKCIEPUMEHT,
MOJICIMPOBAHKE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CHCTEMbl ypaBHEHHH, JHHEWHas (yHKIMs, napaboja, rumepbona, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexanndyeckoe NBWKEHUE B KUBOW mpupoze, auddysus, ocMoc, TEIIOOOMEH KHUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DIEKTPUUECKHE SIBJIICHUS B KUBOU MTPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHUC aTOMOB U MOJICKYJI, MOJIb BC€IICCTBA, MOJIAPHAA
Macca, TCIIJIOBBIC CBOMCTBaA TBép,I[BIX TCII, )KH,I[KOCT@?I H Ta30B, JJICKTPHUYCCKUC CBOMCTBa MCTAJlJIOB,
QJICKTPOJIUTHUYCCKAA AUCCoanys, raJlbBaHKa.

T'eocpacghus: BIaxXHOCTH BO31lyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHKe ABMKEHUH ¢ HCIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHUKE,
MOJAIINITHUKY, HUCIIOJIb30BaHNE 3aKOHA COXPAHEHHsI MMITYJIbCa B TEXHHMKE (pakeTa, BOJAOMET U JIpyTHeE),
JIBUTaTellb BHYTPEHHETO CrOPaHus, apoBasi TypOrHa, ObITOBON XOJIOJMIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
IOJIyYEHUsI COBPEMEHHBIX MAaTEpHAIOB, B TOM 4YHUCJIE HAHOMATEpPHUAIOB, W HAHOTEXHOJIOTHH,
NEKTPOCTATUYECKAsl  3alllUTa, 3a3€MJICHUE DJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA IpPHUHTED,
ANIEKTpOHArpeBaTeNIbHbIe MPUOOPHI, SIEKTPOOCBETUTENbHbIE IPUOOPDI, raTbBaHUKA.

11 KUIIACC

Paznen 4. DiiekTpoaMHaAMHUKA
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[ToctossHHbie MarHuThl. B3amMoaelcTBHE MNOCTOSIHHBIX MAarHuToB. MarnutHoe mose. Bektop

MAarHuTHOM WHAYKUUU. [IpuHIUI Cynepno3suuMyM MAarHUTHBIX IOJIEH. JIMHMM MarHUTHOM WHIYKLUU.
KapTuna 1MHUI MarHUTHOW MHIYKIMH II0JI TOCTOSIHHBIX MarHUTOB.



MarauTHoe 1nojie MpOBOJHUKA ¢ TOKOM. KapThHa JTMHUN MHIAYKIMM MarHUTHOTO MOJIS JUIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTyIIKU ¢ TokoM. OmelT Opcrexa.
B3aumMoneiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHua, €€ MOIynb W HampaBieHUE. J[BHKEHHE 3apsyKEHHOM 4YacTUIBI B OJHOPOIHOM
MarHuTHoOM none. Pabora cunbl JlopeHna.

SIBneHue 371eKTpOMarHUTHOM HHAYKIMH. II0TOK BEKTOpa MarHUTHON HHAYKIUH. DIEKTPOABIKYIIIAs
CWJIa MHAYKIMU. 3aKOH AJIEKTPOMarHuTHOW uHAykimu dapanes.

BuxpeBoe anexkTpuueckoe mnosie. IIeKTPOABIKYIIAs CUIa UHAYKIMY B MIPOBOJHUKE, IBUKYILIEMCS
IIOCTYMATEIBHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJICKTPOIBIDKYIIAs CHUJIa CAMOUHTYKITUH.
DHeprusi MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.

DNeKTpOMarHuTHOE TOJI€.

Texunaeckue YCTpOﬁCTBa " MPAKTUYCCKOC NTPUMCHCHUC: ITOCTOAHHBIC MArHUTBI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTHUI, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO IMy4YKa MArHUTHBIM MOJIEM.

JInHMM MHIYKUMYA MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SBneHne HIEKTPOMArHUTHON UHIYKITUH.

IIpaBuiio JleHna.

3aBUCUMOCTD 3JEKTPOJIBIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO TOTOKA.
SIBneHne cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomol

N3yueHre MarHuTHOTO TOJISL KAaTYIIKH C TOKOM.

UccnenoBanue AeCTBUSI MOCTOSIHHOTO MAarHUTa HAa PaMKy C TOKOM.

I/ICCJIe,[[OBaHI/Ie SBJICHUA BJIGKTPOMaFHHTHOI;'I WHAYKIWH.



Paznen 5. KoseGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KOJ1eOanus

KonebarenpHast cuctema. CBOOOIHBIE MeXaHUYeCKHEe Koiiebanus. ['apMoHHMYeckue KoleOaHUs.
[lepuon, yactora, ammutyaa u (aza konedbanuii. [IpyXKuHHBIN MasTHUK. MaTeMaTUueCcKuil MasTHUK.
YpaBHeHHe rapMOHUYECKHX KoseOanuil. [IpeBpaiiienue sHeprun Mpu rapMOHUYECKUX KOJICOaHUSX.

KonebarenbHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KoJeOaHus B HACaIbHOM KoJiebaTeTbHOM
KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMH U JIEKTPOMAarHUTHBIMH KoJjiebaHusiMmu. @opmyna TomcoHa.

3aKkoH COXPAHCHUA SHCPI'UH B UACATIbBHOM KOJIeOaTeITbHOM KOHTYPC.

IIpencraBnenue o 3aTyxarouux KojiebaHusx. BoiHykeHHbIe MexaHuuecke kosjebanus. PeoHaHc.
BbIHy X IeHHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusI.

Ilepemennbiii TOK. CHHyCOMIAAbHBIM IEPEMEHHBIH TOK. MOIIHOCT IEPEMEHHOIO TOKA.
AMITIUTYJHOE U IEHCTBYIOLIECE 3HAYEHUE CUIIBI TOKA U HANIPSKCHHUS.

Tpanchopmarop. IlpomsBojmcTtBo, mepemadya W TOTPEOJICHUE  DIICKTPUUECKOW  SHEPTHH.
DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3IEKTpo3HEeprun. KynbTypa UCHIOIb30BaHUs 3JIEKTPOIHEPT U B
MMOBCEAHEBHOM KU3HH.

TexHudyeckue ycTpoiicTBa M MPAKTHUECKOE INPUMEHEHME: JJIEKTPUYECKHM 3BOHOK, TI'€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUHU JIEKTporepenad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeIbHOM CUCTEMBI (MIPYKUHHBIM MJIM MaTeMaTUUYECKUM MasiTHUK).
Habmonenue 3aTyxaronmx Kojaedbanuii.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuuutorpaMMbl (3aBUCHMOCTH CHITBI TOKA W HAIPSOKCHHS OT BPEMEHH) [UIS 3JEKTPOMAarHUTHBIX
KOJIEOAHUIA.

Pe3onanc npu 1nocCjacaAoBaTCJIbHOM COCAUMHCHUMU PE3UCTOpA, KATYIIKHW HWHAYKTUBHOCTH U
KOHACHCaTOopa.

Mopeinb TuHUN JIEKTPOIIepESauH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHUOJIa MAJIBIX KOJICOAHHUW Tpy3a HA HUTH OT JIJTMHBI HUTH U MAaccChl
rpysa.

Hccnenopanue NEPEMCHHOTO TOKa B HOCIKW M3 IMOCJICOOBATCIILHO COCIUHEHHBIX KOHACHCATOopa,
KaTyIlIKU U pEe3UCTOpa.



Tema 2. Mexanuueckue u IJIEKMPOMAZHUNMHbLE 60/IHbl

Mexannueckre BOJIHBI, yClIOBUs pacnpocrpanenus. Ilepuoa. CkopocTs pacipocTpaHEeHHUs U JUIMHA
BoJiHBL [lonepeynslie u npoosibHbIe BOMHBL. MHTEpdepeHnus u qudpakins MeXxaHHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIyUEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BeKTOpOB E, B, V B anekTpomaruutHOM BosiHE. CBOWCTBA d3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
MpeioMIIeHUE, Mosipu3anus, Judpakiws, uarepdeperius. CKOpoCTh SEKTPOMArHUTHBIX BOJH.

[Ikana >n1eKTpOMarHUTHBIX BOJH. [IpMeHeH1e AIeKTPOMAarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeneBuAeHUs. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

TexHudeckue yCTpOMCTBA M TNPAKTUYECKOE TMPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI,
yJIbTPa3BYyKOBasl JMArHOCTUKA B TEXHUKE W MEIULUHE, pajap, paiuonpUEMHHUK, TE€JIEBU30p, aHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacPOCTPAHECHUE TIOMIEPEYHBIX U MPOJIO0TBHBIX BOJH.

KoneObmromieecs Teno kak HICTOYHUK 3BYKa.

Habumonenue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHuny v AMPpakiuyi MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroieHue cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJICOAHHIA.

HccnenoBanne CBOWMCTB SIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, NPEIOMIICHUE, MOJSIPU3AIINS,
nudpaknys, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMmonuHElHOE pacpoOCTpaHEHHWE CBETa B OJHOPOAHOMN cpene. Jlyu
cBeTa. ToYeuHbI UCTOYHUK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTPaXXCHHA CBCTA. HOCTpOCHI/IC I/I306pa)KCHI/II71 B IINIOCKOM 3CpKaJIC.

[Ipenomnenue cBera. 3aKOHBI TMpEIOMIICHUS CBeTa. AOCOIOTHBIN IMOKa3aTedh MPEIOMIICHHUS.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi MoaHOro BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cera. CroxxHbIN cocTaB Oenoro ceera. L[Ber.
Cobuparoiye u paccenBaromiye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CHuiia
TOHKOH JMH3BIL. [TocTpoeHne n3o0paxeHuii B COOMpAIOUINX U paccenBaoNMX JuH3aX. PopMysa TOHKOM

JIMH3EL. Y BEeIWUYCHUE, JaBaeMOe JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.



BonnoBast ontuka. MuTepdepenius cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUS HAOIIOICHUS
MaKCHMyMOB W MHUHHUMYMOB B HWHTEP(EpPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. JudpakunonHas pemeéTka. Y cioBue HaOMIOIEHUs TJIaBHBIX MaKCUMYMOB MpU
MaJeHI MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

Texuuueckue yCTpOﬁCTBa U IMPAKTHUYCCKOC MPUMCHCHUC: OYKHU, JIYIIa, ¢)0T0annapaT, HpOCKLIPIOHHBIfI
arrmapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAsA OIITHKA, )II/I(i)paKI_[I/IOHHaSI peméTKa, IMOJIAPOUN .

Jlemoncmpayuu

[TpsiMonuHeitHOE pacTpocTpaHeHHe, OTPAKEHHUE U TpesloMIIeHHEe cBeTa. OnTHyecKre mpuoopHl.
ITonHoe BHyTpeHHee oTpakeHue. Moneins cBeToBoja.
HccnenoBanue cBOMCTB U300paKEHUIA B JIMH3AX.

Monenn MUKpOCKOTa, TEIEeCKOIIa.

HaoGmonenue natepdepeHIuy ceera.

Ha6monenue mudpakuuu ceera.

HaGmronenue aucnepcuu cBera.

[TonmyuyeHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[TonydeHnue cnekTpa ¢ TOMOIIbIO AUPPAKIIMOHHON PEIIETKH.
Habumronenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol
W3mepeHne mokasatelns IpeoMIICHHUS CTEKIIA.
WccnenoBanue cBOWCTB N300paXeHUM B TMH3aX.

HaGmronenue aucniepcun cBera.

Pa3znen 6. OcHOBBI crienMaJIbLHONH TEOPUH OTHOCUTEILHOCTH

['panuubl NPUMEHMMOCTH  KJIACCMYECKOW MexaHuku. [locTynmaTel  crnenuanbHOM — TEOpUHU
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBE€Ta B BAKyyMe€, MPHUHIMUII OTHOCHUTEIbHOCTH
OUHIIITENHA.

OTHOCUTENBHOCTh OIHOBPCMCHHOCTHU. 38.MC,I[J'I€HI/IC BPEMCHH U COKpAIICHUC NJINHBI.

3HeprI/I${ U UMITYJIBC peHHTHBHCTCKOﬁ qaCTUILIbI.



CBs13b Macchl ¢ PDHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOMN YaCTUIBL. DHEPTHUs ITOKOSI.

Pasznen 7. KBanToBas ¢puszuka
Tema 1. Dnemenmeol kearrmoegoii onmuKu
®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTONW. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue u wuccienoanue doroddpdexra. Ombitel A. I'. CroneroBa. 3akonbl (oTodddekTa.
VYpaBuenue Diinmreiina g poroaddexra. «Kpacuas rpanuna» potorddexra.

Hasnenue ceera. Onbitel I1. H. JIeOenena.

XHUMHUYECKOE NeHICTBHE CBETA.

TexHuveckue yCTpOWCTBA M MPAKTHYECKOE MpUMEHeHHe: (oTodaeMeHT, (POTOAATUHK, COTHETHAS
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (hoTodPdekTa.
Ceeronuos.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. Ombitel Pesepdoprna mo paccesHuro o -yactull. [lnanerapHas mojenb
atoMa. [loctynatsl bopa. U3nyuenue u norsnomieHue (pOTOHOB MpHU MEPEXoe aToMa C OJJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypoBHEN SHEPrUM aTOMa BOJOPO/aA.

BonnoBble cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckysipHO-BOJIHOBOW Jyaau3M.

CnoHTaHHOE U BBIHYKACHHOC N3JTYUCHUC.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBINA aHaau3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OmnpeneneHne JIMHBI BOTHBI JIa3epa.
Ha0roteHne IMHEeHYaThIX CIIEKTPOB U3ITyYCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopmvle pabomul



HaGmroienne muHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po
DKCHEepUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTh CTPOEHHUS s/ipa. OTKpPHITHE PainOaKTUBHOCTU. OMNBITHI
Pesepdopna mo onpezneneHuio coctaBa paauoakTUBHOTrO u3nyuyeHus. CBoiicTBa anbga-, 6era-, ramMmma-

H3TTy4YCHUS. Bansane PAAOaKTUBHOCTHU HA KHUBbBIC OPIraHHU3MBI.

OTtkpsiTue MpoToHa U HelTpoHa. HykionHas monens siapa ['eitzen6epra—MBanenko. 3apsan sapa.
MaccoBoe uncio aapa. M3oTomnsl.

Anbda-pacnaa. DNEKTpOHHBIH UM TMO3UTPOHHBIM Oera-pacnman. ['amma-usiaydeHue. 3akoH
PaaMoOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Maccl sapa.
SAnepusle peakuuu. JleneHue U CUHTES SAEp.

Snepubiii peaktop. Tepmosinepuslii cuHTe3. [IpoGiemMbl M MEPCHEKTUBBI SAEPHON SHEPreTHKH.
DKOJIOTHYECKHE ACTIEKTHI SIIEPHON IHEPTETHKH.

DOnemeHTapHbIe YacTULlbl. OTKpPBITHE TO3UTPOHA.
MeToapl HaOIIOICHHUS U PETUCTPAILIUH FIIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTanbHbIE B3auMozeicTBusA. EquHcTBO (hrznyeckoit kKapTUHBI MUpa.

TexHruyeckue yCcTponCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BunbcoHa, simepHbId
peakTop, aToMHast 6om0a.

Llemoncmpayuu
CuéTurK MOHU3UPYIOLMX YaCTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKHU
Ortansl pa3BUTUS acTpoHOMuUU. [IpukiiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE ACTPOHOMMHU.

Bun 38é31H0T0 HeOa. Co3Be3nus, spKkue 3BE3IBI, TUIAHETHI, UX BUIUMOE JBHKEHHE.

CoHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu ConHua M 3BE34. 3BE3ABI, UX OCHOBHBIE
XapakTepuUCTUKU. JluarpaMMa  «CHEKTpaJibHbIM  KjJacC —  CBETHUMOCTb».  3BE3IbI  TJIaBHOM
IIOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» JUIsl 3BE3] IVIABHOM IOCIEA0BATEIBHOCTH.

Baytpennee ctpoenue 3BE31. CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKAECHUU U 3Bomoruu CotHIIa 1
3BE31. DTaIbl KU3HHU 3BE3I.



Mneunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nenxenue Connua B ['anaktuke. THIbI raakTHK.
Pannoranaktuky u kBazapel. UEpHBIE ABIPHI B SAPAX TANAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PasOeranue ramaktuk. Teopus Bosbiioro
B3pbIBa. PennkToBOE M3ITydeHME.

MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.
Hepeménnbie mpobieMbl aCTpOHOMUMU.
Yuenuueckue nabnrooenus

HabmioneHnss HEBOOPY)KEHHBIM TJ1a30M C HCIHOJIB30BAHUEM KOMITBIOTEPHBIX TPHIOKEHUH IS
OIIpeIeNIEHUs MOJIOKEHNUs HEOECHbIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOJTYIIAPUS U SIPKUE 3BE3/BI.

Habmonenus B reneckon Jlynsl, manet, Mneunoro IlyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uky M acTpOHOMUM B 3KOHOMUYECKOH, TEXHOJIOTMYECKOH, COLMANIbHOM M 3THYECKOH
cdepax AesITeIbHOCTH YEJIOBEKa, POJIb U MECTO (U3UKHU U aCTPOHOMHH B COBPEMEHHOM HAyYHOU KapTUHE
MUpa, pojib GU3NUECKOI Teopuu B (POPMUPOBAHUU NPEJCTABICHUM O (PU3MUECKON KapTUHE MHpa, MECTO
¢u3n4ecKoil KapTUHBI MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IMPEACTaBICHUI O

MIPUPOJIE.
MesknpeamMeTHbIe CBSI3H

Nzygenwne kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce OCyIIeCTBIISICTCS C yUETOM COIEPIKATEIBHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTUU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C M3YYCHHUEM METOJIOB HAYYHOI'O IO3HAHMS: SIBJICHUE,
Hay4HbIM (akT, THmoTe3a, (U3MUecKas BEIMYWHA, 3aKOH, TeOpHs, HAOIIOJCHHME, SKCIICPUMEHT,
MOJICJTUPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHUEe CUCTEMBl YpaBHEHUH, TPUTOHOMETpUUYECKUe (YHKIMH: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl U HUX IMPOEKLIMU Ha OCH
KOOpJIMHAT, CIIO)KEHHWE BEKTOPOB, MPOM3BOAHBIC JJIEMEHTApPHBIX (YHKIUI, NpPU3HAKK M0100Us
TPEYTOJILHUKOB, OTIPEIEICHUE TUIOMAIN TIOCKUX (PUTyp 1 00BEMA Tell.

bBuonoeus: snekTpuueckue SBICHUA B JKMBOM MpUpoJe, KojeOaTelbHbIe IBM)KEHUS B JKHUBOM
MIPUPOJIE, ONITUYECKUE SIBJICHUS B dKUBOU NPUPOAE, NEUCTBUE paJUalliy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpPOGHHE aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa TBEPIBIX TeNl, MEXaHU3MbI
00pa30BaHMs KPUCTAIUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIM, 3QJIeKUM MAarHuTHBIX pyad, (GOTOChEMKA 3E€MHOMU
IIOBEPXHOCTH, IIPEJCKA3AHNE 3EMIIETPACEHU.

Texnonozcus: IMHAM ~ DJIEKTpOIEpenad, TIEHEpaTop IMEPEMEHHOrO0 TOKa, 3JIEKTPOJBUIATEllb,
MHIYKIUOHHAS 11e€4b, pajap, paAuoNpUEMHIUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus, mpoeKIMOHHBII
anmapar, BOJJOKOHHasl ONTHKA, COJIHEYHasl OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

OcBoenue ydyebHoro mpeamera «Pusnka» Ha YpoOBHE cpeaHero odmiero oOpa3zoBaHus (0a30BBIH
ypOBeHL) JOJI’KHO 06eCHe‘-II/ITL JOCTUIKCHUC CIICAYIOIHNX JIAYHOCTHBIX, MCTAIPCAMCETHLIX U IMTPECAMCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

.HI/I‘-IHOCTHI)IC peSy,HI)TaTI)I OCBOCHUA y‘-ICGHOI‘O Hpez[MeTa «q)I/I?;I/IKa)) T OJI’)KHBI OTpa)KaTB TOTOBHOCTH
U CIIOCOOHOCTh 0OYYAIOIIUXCSl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3MIINEH JTUIHOCTH,
CHCTEMOW ULEHHOCTHBIX OpHEHTAIlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPaIUILMOHHBIM [EHHOCTSM POCCHHCKOTO OOIIECTBA, PACHIMPCHHE >KU3HEHHOIO OIBITA M OIbITa
OCATCIIBHOCTHU B Hpouecce peaJII/I3aIII/II/I OCHOBHBIX HaHpaBHeHI/If/'I BOCHI/ITaTeJ'IBHOI\/JI ACATCIIBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIUTAHMSA:

c(OpMUPOBAHHOCTH I'PAKIAHCKOM MO3UIIMH 00YUaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOIO YJIeHA
pOoccUiicKoro o0IIecTBa;

IMPUHATHE TPAAUITUOHHBIX 06H_queJIOBeLICCKI/IX TYMaHHUCTHUYCCKUX U IEMOKPATHUICCKHUX HCHHOCTeﬁ;

TOTOBHOCTb BECTH COBMCCTHYIO JACATCIBbHOCTh B HHTEPECCAX I'PAKIAHCKOTO O6HICCTBa, Y4aCTBOBAaThb
B CaMOYIIpaBJICHUU B 06p8.30BaTCJlLHOI>'I OpraHH3alnu,

yMEHHE B3aHUMOJICHCTBOBATh C COLMATHHBIMU MHCTUTYTaAMH B COOTBETCTBUU C UX (PYHKIMSIMH U
Ha3HaUYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATEIbHOCTH;
2) NIATPHOTHYECKOTO BOCTIUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUMCKON TPAXKIAHCKON HICHTUIHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, TOCTHIKEHHSIM POCCHUHUCKHUX YYEHBIX B
obnacTu GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEICHHS;

CIIOCOOHOCTD OICHUBATh CHUTyallUFO W IPHUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH Ha
MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IICHHOCTHU, B TOM YHUCJIC B ACATCIBbHOCTHU y‘IéHOFO;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOHUUBOTO OYYIIEro;

4) ICTETHICCKOTO BOCIIMTAHUA:



DCTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYas OCTETUKY HAyYHOIO TBOPYECTBA, IIPUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:
UHTEpEC K pa3Nu4HbiM cdepaM MpodeCCHOHATHHONU AEATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(bM3UKON U TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBHIOOp OymyIieil mpodeccuu u peaan3oBbIBATh

COOCTBEHHBIC JKU3HEHHBIC I1JIaHBbI,

TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BaHMIO B 001aCTH (PU3UKU HA TIPOTSHKEHUN
BCEil JKN3HMU,

6) 9KOJIOTHYECKOT0 BOCITUTAHUSI:

c(OPMHPOBAHHOCTH FKOJIOTMUYECKON KYIBTYPBI, 0CO3HAHHE TTI00AIEHOTO XapaKTepa SKOJIOTHIECKUX
npo0Jem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JEWCTBUIM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS LeJel
yCTOﬁ‘-IHBOFO Pa3BUTHA YCIIOBCUCCTBA,

pacipeHue ombITa AeSITeIbHOCTH YKOJIOTUIECKOM HAMPABICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH
1o Gpu3mKe;

7) HMEHHOCTU HAYYHOT'O ITO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢bu3nueckoi HayKu;

OCO3HAaHHE IIEHHOCTHM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTb B IIpOLIECCE€ HU3YyYEHUS (UBUKHU
OCYILECTBJISATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHANBUYAJIbHO U B IPYIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble Jlornueckue qelcTBUS:
CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTYaTU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEATh UEIH IeATeIbHOCTH, 33J1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEYHS B pACCMATPUBAEMBIX (DU3MUECKUX SIBICHUSX;

pa3pabarbiBaTh IUIaH pEUICHUs NpoOJeMbl € YYETOM aHalIM3a UMEIOIIMXCS MaTepUallbHBIX U
HEMAaTEpHUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHUBBI B ACATCIIBHOCTH, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIAM, OLICHHUBATH
PpUCKHU HOCJICI{CTBI/Iﬁ JACATCIIBHOCTH,



KOOPJIMHUPOBATH U BBITIOJHATH pA0OTY B YCIOBUSAX PEAILHOTO, BUPTYATHHOT'O U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
basoBble ucciieroBare/ibCKie AeHCTBUSA

BIIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH TMOHATUSIMU U METOAaMHU (DU3MUECKON HAYKH,

BJIQJICTh HABBIKAMH Y4YeOHO-HCCIICIOBATEILCKOM U MPOSKTHOW NIEATEIILHOCTH B 001acTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIeHUs 3a1ad (U3HYECKOTO
COJIepKaHus1, MPUMECHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJIAJICTh BUJAMHU JICATEIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHHS, €ro HWHTEPIpETAIHH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCIIE TPU CO3AaHUH YIEOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBIIAT TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyalM3UpOBaTh 3a/ady, BBIIBUTATH THIOTE3y €€
pElIeHUs, HAaXOIWUTh apTyMEHTHI IUJIS JOKA3aTeNbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMmeTpbl H

KPUTEPUHU PELLICHUS;

AHAIIU3UPOBATH IIOJYYCHHBIC B XOA€ PCIICHHA 3aJadyu pe3yJIbTaTbl, KPUTHYCCKHU OLCHHBATH HUX
AOCTOBEPHOCTD, IPOTHO3UPOBATHE U3MCHCHHEC B HOBLIX YCIIOBUAX,

CTaBUTHh U (POPMYIMPOBATH COOCTBEHHBIEC 337a4l B 00pa30BaTENbHOI JNEATEIFHOCTH, B TOM YHCIIE
NIPU U3yYeHUH (PUBHKHU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

YMETbh NEPEHOCUTH 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUT'aTb HOBBIC UJCH, IIPEAJIaraTb OpUrnHaJbHBIC ITOAXO0AbI U PCIICHUSA

CTaBUTh HpO6J'IeMI)I " 3aJla4i, JOITYyCKAIOIINE aJIbTCPHATUBHLBIC PCIICHUS.

PabGora ¢ undopmaumeii:

BJIaACTh HABBIKAMU I1OJIYUCHUA I/IH(bOpMaI_H/II/I (1)I/I3I/I‘-I€CKOFO COACPpIKaHNAg N3 MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TOUCK, aHAJIN3, CUCTEMATHU3ALIMIO U UHTEPIPETAUI0 HHPOPMAILIUH
pa3IMYHBIX BUAOB U (POPM NpEICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OpPMAIIHH;

WCIIONIb30BaTh CpPEICTBa WHGOPMAIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJOTHH B pEHICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alIUOHHbIX 3a1a4 C COGHIOI[GHI/ICM TpC6OBaHI/Iﬁ SpPTrOHOMMKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, pecypcocOepexeHusl, MPaBOBBIX M OJTUYECKUX HOPM, HOPM

MH(POPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPKAHUS B Pa3NUYHBIX (opMarax ¢ y4€TOM Ha3HAYCHUS
nH(pOpMaLIMY U 1IeJIeBOI ayUTOPHH, BEIOUpAs ONTUMANIbHYIO (HOpPMY NPEICTABICHUS U BU3YAIHU3AIIH.



KomMmyHukaTHBHBIE YHUBepcaJbHbIe y4eOHblIe AelicTBUS:
OCYIIECTBIISATH OOLIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalluil U CMAT4aTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYILECTBA KOMaHIHON U NHIUBUAYaIbHON pabOTHI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUH € yUETOM OOIIUX MHTEPECOB  BO3MOXKHOCTEH
Ka)KJI0r0 YWICHA KOJIJICKTHBA,;

IIPUHUMATH LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh M KOOPJAMHUPOBATH JEUCTBUSA MO €€
JOCTHKEHHIO: COCTABIIAT IJIaH IEHCTBHMA, paclpeleNsaTh POy ¢ yUETOM MHEHUM Y4aCTHUKOB, 00CYXK/1aTh

pe3yNbTaThl COBMECTHOU PabOThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOTO Y4YaCTHMKA KOMAaHJbl B OOIIMN pe3yJbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE MMPOCKTHI, OLICHUBATh UJICH C TIO3UIIUH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHIECKOM
3HAYNMOCTH;

OCYIICCTBIISATh IMO3UTUBHOE CTPATETUYCCKOE TOBEICHUE B PA3JIMYHBIX CUTYalHUAX, POSBISATH
TBOPUYECTBO M BOOOpakeHNE, OBITh HHUIINATHBHBIM.

PeryasiTuBHbIe yHUBEpPcaIbHbIEe YUeOHbIE 1€l CTBUA
Camoopranmszauus:

CaMOCTOATCIIbHO OCYHICCTBIIATH IMO3HABATCIIbHYIO JCATCIBHOCTD B obnactu (1)I/IBI/IKI/I Hn aCTPOHOMUMU,
BBIABJIATH HpO6JIGMBI, CTaBHUTb U (bOpMYJ'II/IpOBaTB COOCTBEHHBIE 3aaa4u;

CaMOCTOSTENIBHO COCTABJIATH IIJIaH PEIICHKS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH BBINOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMK1 y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO W TIPOSBICHHUIO JPYIUIMU B O0JIACTH (PU3UKH, TOCTOSITHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYAalLIUsM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEIISAM;



BJIAJIeTh HAaBBIKAMU I103HABATENbHONW pe(IEeKCHU KaK OCO3HAHMSA COBEpPLIAEMbIX JEHCTBUH U
MBICJIUTENIBHBIX MPOLECCOB, X PE3yIbTaTOB U OCHOBAHMI;

MCIOJIb30BATh MPUEMBI peIIeKCUH ISl OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 110 UX CHUXKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIM3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B nporecce qocTKeHHs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI 110 (PU3MKE JIJIsl YPOBHS
cpeaHero oOmero o0Opa3oBaHUs y OOYYaIOLIMXCSl COBEPIIEHCTBYETCS AMOLMOHAIBHBIM HHTEIIEKT,

Ipernoaralouii copMUpOBaHHOCTB:

CaMOCO3HaHUS, BKJIIOYAOIIEr0 CIOCOOHOCTh MOHMMATh CBOE HIMOLIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpPaBJICHUS Pa3BUTHUS COOCTBEHHOW AMOLIMOHANIbHOI cpephl, ObITH YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUs, BKIIFOUYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATE OTBETCTBEHHOCTD 34 CBOE
MOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHHSIM U MPOSBIATh THOKOCTH, OBITh
OTKPBITBIM HOBOMY;

BHy’I’pCHHef/'I MOTHBAaIUu, BKJIIO‘-I&IOHIGFI CTPEMJICHUEC K OOCTHIXXCHHUIO LCJIIM U YCIECXY, OIITUMH3M,
HWHUIUATUBHOCTL, YMCHUC ,Z[eﬁCTBOBaTB HCXO0Od U3 CBOUX BOSMO)KHOCTCﬁ;

OMIIaTHUH, BKJ'II-O‘I&IOI_Hef/'I CIOCOOHOCTh IMOHUMATh OMOIMOHAJIBHOC COCTOAHUE APYTHUX, YUUTHIBATH
€TO IMpU OCYHUICCTBJIICHUN 06H.[€HI/I$I, CIIOCOOHOCTD K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COLMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU JIIO/IbMU,
3a00TUTHCA, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koH1y o0yuenus B 10 kjiacce npeamMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y O0YUarOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MIPUMEPAX POJIb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOW Hay4yHOU
KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOM EATEIBHOCTH JIIOJICH;

YUUTBIBaTh TPAHUIBl TPUMEHEHUS HM3YYCHHBIX (U3NYECKUX MOJEJeH: MaTepualibHas TOYKa,
MHepLUallbHasi CUCTeMa OTCuéTa, abCOJIOTHO TBEPAOE TEJO, UACANbHBIN Ia3, MOJEIN CTPOCHMS Ia30B,
KHUJIKOCTEH M TBEPMBIX TEJI, TOUCUHBIH AEKTPUUYECKUH 3apsa MU pelieHnH GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (hU3MUYECKUe SIBICHUS (TPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU CTPOCHMSI BELIECTBA U DJEKTPOAMHAMHUKHU: pPAaBHOMEPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJieHUuE TeJ, JBUKEHHE MO OKPYXKHOCTH,



MHEpIIHs, B3auMoiericTBue Tel, qudy3us, OpoyHOBCKOE ABMKEHUE, CTPOSHHUE KUKOCTEH 1 TBEPBIX TEIl,
M3MEHEeHUe 00bEMa TeJ MPU HarpeBaHUU (OXJIAXKICHUH ), TEMJIOBOE paBHOBECHUE, UCTIAPEHUE, KOH ICHCAIINS,
IJIAaBJICHUE, KPUCTAUIM3AlMs, KUIEHUE, BIAXKHOCTh BO3yXa, IOBBIIICHHE JABJICHHS Ta3a IpPU €ro
HarpeBaHWW B 3aKPBITOM COCYJZle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMSI ra3a B H30IpOIleccax,
3JEKTPU3ALNS TeJl, B3aUMOJICUCTBUE 3aPsI0B;

OINUCHIBaTh MEXAHWYECKOE JIBUKEHHE, HCHOJb3ysl (hU3MYECKHE BEIWYHMHBI: KOOpJAUHATA, IYyTbh,
IIEPEMEILEHUE, CKOPOCTb, YCKOPEHME, Macca Teja, CUIa, HMMIIYJbC Tela, KUHETU4ecKas DHeprus,
NOTEHIMAJIbHAsL SHEPrusi, MeXaHuueckass paboTa, MEXaHMYECKasi MOIHOCTh; MPU OMMCAHUU IPABUIIBHO
TPakTOBaTh (PU3MUECKUM CMBICI MCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHMIIbI, HAXOJIUTh
(bopMyJIbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUMHY C IPYTHMHU BEJIMUUHAMY,

OIUCHIBATh WU3YyYEHHBIE TEIUIOBbIE CBOMCTBA TENl M TEIUIOBBIE SIBJIEHUS, UCHONb3Yys (U3NUECKUE
BEJIMYUHBL: JABJICHUE ra3a, TEMIIEpaTypa, CpelHsAs KUHETUYECKas JHEPrus XaOTHUYECKOTO JBHKCHHUS
MOJIEKYJI, CPETHEKBaApaTUUHAsI CKOPOCTh MOJIEKYJI, KOJMYECTBO TEMJIOThI, BHYTPEHHSS dHEprus, padora
raza, KOO QHUIUEHT MOJIE3HOTO JIEHCTBHS TEIJIOBOTO JABHUTaTeNsl; PU OMUCAHUU TPABUWIBHO TPAKTOBAThH
¢u3n4eckuif CMBICT MCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAYeHHs U E€AMHUIbI, HAaXOAWUTh (HOPMYJIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEITHYHMHAM;

OIMCHIBATh U3yUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NYECKHE BEIMUYMHBI: SJCKTPUUECKUN 3apsill, SJICKTPUUECKOE T0JIe, HAPSHKEHHOCTD OIS,
MOTEHIMAJ, PA3HOCTh MOTEHIMAJOB; IpPH OMUCAHWM NPABUIBHO TPAKTOBATh (DU3UYECKHH CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €IMHULIbI, YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3MYECKyI0 BEIMYMHY C IPYTUMHU BEJIHMYMHAMH;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBJICHUS, UCIONIb3Ys (PU3MUECKUE 3aKOHbI U MPUHLUIIBL:
3aKOH BceMHUpHOTro TsaroteHus, |, |1 u 11l 3akonsl HetoTOHA, 3aK0H COXpaHEHUS MEXaHUYECKOM SHEpruw,
3aKOH COXPAaHEHUs HMMIIYJIbCa, NMPUHLUI CYHNEpHO3ULIMU CHJI, NPUHLHUII PAaBHONPABHS HMHEPLUAIbHBIX
CUCTEM OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOpPUIO CTPOCHHS BEILECTBA, FA30BbI€ 3aKOHbI, CBS3b
CpeaHel KMHETUYECKON SHEpruy TEIJIOBOrO ABHMXKEHHSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, NepBblii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHMsI 3JIEKTPUUECKOI0 3aps/a, 3akoH KysoHa, npu 3ToM pa3nnyarhb
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE MU YCJIOBHUsA (TpaHUIIbI, 00JacTn)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JIEHCTBHA MAaIlWH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pa3nuyaTh ycJaoBHs UX O€30MaCHOI0 MCIIOJIb30BaHMSI B IOBCEJHEBHOM JKU3HU;

BBIMOJIHATE  OKCIIEPUMEHTBHl 10 MCCIEJOBAHUIO (U3UYECKUX SABICHUH M IPOLECCOB C
WCTIOJIb30BAHUEM TPAMBIX M KOCBEHHBIX W3MEPEHUWH, Mpu 3TOM (QopMysnmpoBaTh Npobdiemy/3agady |
TUIIOTE3Y Yy4eOHOIro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHHUs, IPOBOIUTD
OTIBIT U (OPMYJIMPOBATH BBIBOJIBI;

OCYUIECTBIISATh MPSIMBIE M KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYUH, NPU 3TOM BHIOMpATh
ONTUMAJBHBIA CIMOCOO W3MEPEHHUS M WCIOJIb30BaTh W3BECTHBIE METOIBI OICHKH TOTPEITHOCTEH
HU3MEpEHHUI;

HCCIIE0BaTh 3aBUCHUMOCTH MEXAY (U3MYECKUMU BEIUYMHAMHU C HCIOJIB30BAHUEM MPSMBIX
WU3MEpEeHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yIbTATHI MOJyYSHHON 3aBUCUMOCTH
(hU3UYECKUX BEIMYHMH B BUE TaOIUIl U TpaUKOB, I€JIaTh BHIBOBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOmoaTh MpaBUia OE30MacHOrO Tpyla TPH MPOBEICHHH HCCIENOBAaHHN B paMKax ydeOHOTo
OKCIICPUMCHTA, yqe6H0-HCCHeHOBaTCHBCKOﬁ )41 HpOGKTHOﬁ JCATCIIbHOCTHU C HUCIIOJIB30BAHHUEM
HM3MEPHUTEIIbHBIX YCTPOUCTB M JIAOOPAaTOPHOTO 00OPYT0BAHHS;



penath pacy€THbIE 3a/1a49H C SBHO 3aJaHHON (PU3UYECKON MOJICINBIO, HCTIONB3YS (PU3HMUECKHE 3aKOHBI
Y TIPUHITUTIBI, HA OCHOBE aHAIN3a YCIIOBHSI 3a/1a4H BEIOMPATh (PU3UYECKYIO MOJIEIb, BBIICAThH (PH3UUECKIE
BEJTUYMHBI U (OPMYIIbI, HEOOXOAUMBIE AJIsl €€ pellleHus, IPOBOAUTh PAacUEThl M OLIEHUBATH PEAIbHOCTD
MOJIyYCHHOTO 3HAYCHUS (PU3UYECKON BETMUNHBI,

peiiatb KA4YCCTBCHHBIC  3ada4dU: BBICTPAHMBATHL JIOTUYCCKHU  HCHPOTUBOPCUUBYHO  IICIIOYKY
paCC}’)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/I‘{eCKI/Ie SABJICHUA,

UCTIONIB30BATh TPH PEIICHWH Y4YeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETALUU M NPEJCTaBICHHUA Y4eOHOW W Hay4HO-TIOMYJISIPHON
uHpOpMaINY, TOJYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH AHAJIM3HPOBATH IOJIy4aeMYIO
uH(pOPMAIIHIO;

IIPUBOAUTH MPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHbIX YyUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE NTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BATh TCOPETUYCCKUC 3HAHUA 110 (1)1/131/11(6 B HOBCC)IHeBHOﬁ KHU3HHU 1A oOecneueHus
0e30IMacHOCTH npu O6paH_[eHI/II/I C HpI/I60paMI/I N TCXHUYCCKUMHA YCTpOﬁCTBaMH, AJIsL COXpAaHCHUSA 310POBbA
n CO6J'IIO)I€HI/I$I HOPM 3KOJIOTHYECKOI'O IMTOBEACHUWS B OKPY)KaIOH_[CI\/’I cpeace,

paboTaTh B IPYyIIIE C BHIIOJHEHUEM PA3IUYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATh padOTy IPYIIIILI,
palMOHATIBHO pacHpeessiTh 00S3aHHOCTH U TUIAHUPOBATH JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUSAX,
a/IeKBaTHO OIICHUWBATh BKJIAJ] K&KJOT'0 U3 YYACTHUKOB IPYMIIBI B PEILICHHE PACCMATPUBACMOM MPOOIIEMBI.

K xoniy o0yuenust B 11 kj1acce npeaMeTHbIe pe3ybTaThl HA 0a30BOM yPOBHE JOJIKHBI OTPAKaTh
c(OpPMHUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IpHUMEpax poJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOM HAyYHOMH
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOMN TEXHUKH U TEXHOJOTUM, B IPAKTUYECKOMN 1€ATEIbHOCTH JIIOJIEH,
L[EJOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUYHUTHIBATh TPaHUIIbI MPUMEHEHUS! U3YYEeHHBbIX (DU3MUECKUX MOJENIeH: TOUEUHBIN 3JIEKTPUUECKU
3apsij, JIy4 CBeTa, TOUYCUHbI UCTOUHUK CBETA, siIEpHAs MOJEIb aTOMa, HYKJIOHHAas MOZIeIb ATOMHOT'O sipa
MIpH pelIeHnn (HU3NUECKUX 3a7ay;

pacrio3HaBaTh (pu3nMyeckue sBICHHUS (TIpolecChl) W OOBSACHATHP WX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOM (DM3MKHU: DJIIEKTPUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHWYECKOE, MarHUTHOE ICWCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JCKTPOMATHUTHAS WHIYKIIHS,
JeHCTBIE MATHUTHOTO TOJISE Ha IPOBOIHUK C TOKOM U JIBUXKYIITUICS 3apsi[l, DJIEKTPOMArHUTHBIC KOJICOAHHS
YU BOJHBI, MPSMOJIMHEHHOE paCIpOCTPAaHEHHWE CBETa, OTPAXKEHUE, NpeIoMIICHUE, WHTephepeHIHs,
mudpakus W TOJsIpU3aliusl CBEeTa, JUCIepcHus cBeTa, (GoTodnekrpudeckuii 3dpdekt (pororddexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W
HCKYCCTBEHHAsI PaIOAKTUBHOCTB;

ONMKCHIBATh H3YYEHHbIE CBOMCTBA BellecTBa (DJIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKUE,
3IEKTPUYECKYIO MPOBOJIUMOCTD PA3IUYHBIX CPEJT) U JIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONb3YS
(bu3nyecKre BEIUYUHBL: JIEKTPUUECKHUM 3apsij, CHUJIa TOKa, JIEKTPUUECKOE HAMpsKEHHUE, JIEKTPUIECKOe
COIMPOTHUBIICHUE, PA3HOCTh MOTCHIIMAJIOB, JICKTPOIBIDKYINAs CUIa, paboTa TOKa, MHAYKIIHSI MarHUTHOTO
noJisi, cuiia Amrepa, cuiia JlopeHua, ”HAYKTUBHOCTh KaTyIIKU, SHEPTUsl AIEKTPUUYECKOr0 U MArHUTHOIO
MoJIeH, MEepHuox M YacToTa KoJjieOaHWil B KojeOaTeNbHOM KOHTYpE, 3aps] M CWiIa TOKa B IPOIEcCe
FapMOHHYECKHX 3JIEKTPOMArHUTHBIX KoJieOaHHH, (POKYCHOE PAacCTOSIHUE U ONTHUYECKas CHIIA JIMH3BI, MIPH



ONMCaHUM NPAaBUJIBHO TPAKTOBATH (PU3UYECKUH CMBICI HUCHOJIb3YEMBIX BEJIMYMH, UX O00OO3HA4YEeHUS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIBI, CBA3BIBAIOIINE TaHHYIO (U3NYECKYIO BETMUHUHY C IPYTHMHU BeTMUNHAMM;

OIHCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS WM TPOIECCHI, UCIONB3YsS (DU3MUECKHE BEIMYUHBI:
CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJHBI U YAaCTOTA CBETA, SHEPTHsI U UMITYJIbC (POTOHA, IEPUOT
MOJTypacmaja, HePTUsl CBS3U aTOMHBIX SIIEP, MPU OMHCAHUU MPABUIHHO TPAKTOBATH (PU3MUECKUN CMBICIT
WCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHUS U €AMHMIIbI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(U3HYECKYIO BEJIMUMHY C APYTUMH BEJTMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITUIHHEI;

aHaATU3UPOBaATh (PU3MUYECKUE MPOLECCH U SIBICHUS, UCHOb3Ys (pU3NYecKre 3aKOHBI U MPUHIHIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapauIeIbHOTO COEIUHEHHs MPOBOIHUKOB, 3aKOH JIKoymsi—
Jlenua, 3aKOH JIEKTPOMAarHUTHOW MHIYKLMH, 3aKOH IPSIMOJIMHENMHOIO PAacIpOCTPaHEHMsI CBETA, 3aKOHBI
OTpaXKeHMs CBETa, 3aKOHBI MPEJIOMJICHHsS CBeTa, ypaBHeHHe OiHmuTeiiHa 11 (oTodddexTa, 3aKoH
COXPAHEHHUs SHEPTUM, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHMsI 3JIEKTPUUECKOI0 3apsiaa, 3aKOH
COXpPaHEHHs MacCOBOI0 YHCIA, MOCTyJaThl bopa, 3aK0H paAlOaKTUBHOIO pacmaja, MpH STOM pa3inyaTh
CIIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHUE U YCJIOBHUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OIIPEAEIIATH HAIIPABJICHNE BEKTOPA MHAYKLIIUY MarHUTHOT'O ITOJI IPOBOIHUKA C TOKOM, CHJIBI AMIIepa
u cuisl JlopeHua;

CTPOUTDH U OITUCHIBATDH I/I306pa)KGHI/IC, CO3/1aBacMOC IMJIIOCKHUM 3CPKaJIOM, TOHKOM HHHBOﬁ;

BBIIOJIHATh  OKCIIEPUMEHTBl [0 HCCIEJOBAaHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUil: mpu 3ToM (GOpMYIHpPOBaTh Mpobdiemy/3agady U
TUIIOTE3Y Yy4eOHOIro HKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOTO 000py10BaHHUS, IPOBOIUTH
OTBIT U (POPMYJIUPOBATH BHIBOJIBI,

OCYILIECTBJISATh NpPSMbIE M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIUYMH, NPU ITOM BHIOHMpPATH
ONTHUMAJIbHBIA CHMOCOO M3MEPEHHs U HCIOJIb30BaTh W3BECTHBIE METOJbl OIEHKM IOTPelIHOCTeN
U3MEPECHU;

HCCIIEeIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIMYHH C UCIIOJIb30BAHUEM MPSIMbBIX U3MEPEHHI: TPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBAThH PE3YJIbTAThI MOJYYEHHOU 3aBUCUMOCTH (PU3MUECKUX BEIHMYUH
B BUJIe TaOIMIl U TpadUKOB, JeNIaTh BBIBOJBI [0 PE3yIbTaTaM UCCIICOBAHMUS;

coOuoaTh MpaBuia 0OE€30MacHOro TpyJa NMpH IMPOBEICHWU MCCIEOBAHUN B pamMKax y4dyeOHOTro
JKCHEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKOM M IPOEKTHOH  JESATEIBHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENBbHBIX YCTPOICTB U 1aOOPaTOPHOT0 000PYI0BAHUS;

pemaTh pacyE€THBIE 3a/1a41 C IBHO 33JaHHOM (PM3UUECKOM MOJIEINbIO, UCIIOb3Ys (PU3NUECKUE 3aKOHBI
Y IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4H BEIOUPATh (PU3MYECKYIO MOIEITh, BBIIEIATH (PH3NUECKUE
BEJMYMHBI U (OPMYJIbI, HEOOXOAUMBIE AJIsl €€ pellleHusl, IPOBOAUTh PacU€Thl U OLIEHUBATh PEAIbHOCTD
MOJIyYEHHOTO 3HaueHMsI (PU3MUEeCKON BEIMUMHBI,

pelaTh KadyeCTBEHHbIC 3aJayd: BBICTPAMBATH JIOTUYECKHM HENPOTUBOPEUYMBYH)  LIETIOYKY
PacCyKICHHIA C OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UIECKHE SIBIICHUS;

WCIIOJNIb30BaTh MPHU PEHICHUH Y4eOHBIX 3a/lad COBpEMEHHBbIC MH()OPMAIMOHHBIC TEXHOJIOTHH JIJIs
MOKCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEICTaBICHUS Y4eOHOW W HaydHO-TIOMYJISIPHON
uH(pOpMaIUY, TOJYYCHHON W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH TOIYYaAEMYIO
nHpopMaIuio;

OOBSCHATH MPUHLHUIIBL IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHUS
ux 0€30MacHOr0 UCHOJIb30BaHMs B TOBCEIHEBHOMN KU3HU;



MPUBOAMTH MPUMEPHI BKJIA/1a POCCUICKUX U 3apyOECKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYyKH, B
00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUSA N0 (U3WKE B TMOBCEIHEBHOW KH3HU HJs OOecreueHus
0€30MMacHOCTH P 0OpallleHnH ¢ TpUOopaMu U TEXHUUECKUMHU yCTPOMCTBAMH, AJIsi COXPAHEHHUS 3/I0POBBS
U COOJIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolei cpene;

paboTaTh B IpyIIIE C BHIIOTHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, IUIIAHUPOBATh pabOTy IPYMIIIBL,
palMOHANIBHO paclpeensaTh 00A3aHHOCTH U IUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&XKJIOTO U3 YYACTHUKOB IPYIIIBI B pEIIEHUE paccMaTpUBaeMOn POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HawnMeHoBaHMe pa3/iesioB U TEM MPOTrPaMMbl KonnuecTBo yacos DrekTpoHHbIe (UPPOBHIE) 00pa3oBaTEIbHbIC

n/m Bcero  KontposbHble [TpakTHyeckue PECypChI

paboThI paboThI
Pazngen 1. PUBUKA U METOAbI HAYYHOT'O IIO3HAHUA
1.1 ®wusuka U METOBI HAYYHOTO TTO3HAHUS 2 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
2.1 Kwunemaruka 5 bubnunorexa LIOK https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bu6imoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1  OCHOBBI MOJICKYJIIPHO-KHHETHICCKON TEOPUHN 9 1 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
3.2  OCHOBBI TEPMOJAMHAMHUKH 10 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
3.3 ArperartHbie COCTOsHUS BeniecTBa. Da3oBbie 5 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
HepeX0/Ibl
Hroro no paszneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 DnekTpocTaTuka 10 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72
4.2  TlocTOsSHHBIN 37eKTpHUUeCcKuii TOK. TOKH B 12 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Pa3IMUHBIX CpeIax

Hroro no pazneny 22
PesepBHOe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 4 4

11 KJIIACC


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Ne HammenoBanwme pa3aciioB U TEM MMPOTrpaMMBbI KommuecTBo yacoB

n/m Bcero  KonTponbHbIE [TpakTnyeckue
paboThI paboThI

Pazgen 1. 9JIEKTPOAUNHAMMUKA

1.1 MaruauTtHOe noJie. DJIeKTpOMarHuTHas 11 1 3
UHAYKIUS

Hroro no paszneny 11

Pazgen 2. KOJIEBAHUSA U BOJIHBI

2.1 MexaHUYecKHE U JIEKTPOMAarHUTHBIE 9 1
KojeOaHus

2.2 MexaHHYeCKHE U dJICKTPOMAarHUTHBIE BOJIHBI 5 1

2.3 Ornruka 10 3

Uroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1  OcHOBBHI cIEIIMAIIBHON TEOPUH 4 1
OTHOCHUTEIIEHOCTH

Hroro no paszneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1  DrneMeHTbl KBaHTOBOM ONTHUKH 6

4.2  CrpoeHue aToma 4

4.3  AtomHOE Aapo 5

Uroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTH aCTPOHOMUU U ACTPOPHU3UKU 7 1

Hroro no paszneny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 OOGoOuiaromiee MOBTOPEHUE 4

Htoro no pazneny 4

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOTPAMME

OnexTpoHHbIe (11 (pOoBHIE) 00pa30BaTEbHbIE
pecypcsl

bu6imoreka LTOK https://m.edsoo.ru/7f41c97c

bu6imoreka L{OK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
bu6mmoreka LITOK https://m.edsoo.ru/7f41c97c

bu6imoreka LTOK https://m.edsoo.ru/7f41c97c

bu6imoreka LIOK https://m.edsoo.ru/7f41c97c
bu6imoreka [IOK https://m.edsoo.ru/7f41c97c
bu6imoreka LIOK https://m.edsoo.ru/7f41c97c

bu6imoreka LIOK https://m.edsoo.ru/7f41c97¢c

bu6imoreka LIOK https://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonuuectBo yacos Hara DJEeKTpOHHBIE IUPPOBBIE
n/n Bcero Kontpombubie IIpaktuueckne H3YICHHUA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
1 ®wusuka — Hayka o npupoje. Hayunbie MeToabl HO3HAHUS 1 bubnmnorexa HOK
OKpY’KaIoIIero Mupa https://m.edsoo.ru/ff0c32e2
2  Ponb u mecTo ¢puszuku B GOPMUPOBAHUH COBPEMEHHOM 1 bubnmnoreka [JOK
HAYYHOW KapTHHBI MUPA, B IPAKTHYECKOM eI TEIbHOCTH https://m.edsoo.ru/ff0c33e6
moaen
3  Mexanunueckoe aBmwxkeHre. OTHOCUTEIBHOCTh MEXAaHUUECKOTO 1 bu6nmmoreka [IOK
nswxkenus. [lepemenienue, CKOPOCTh, YCKOPCHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE MPSMOJUHEHHOE TBUKCHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE MPSMOJIMHEITHOE IBUKEHUE 1 bubnuorexa HOK
https://m.edsoo.ru/ff0c372e
6 CBoOomHoe majeHue. Y CKOpEHHE CBOOOHOTO A ICHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeitHoe nBrkeHue. [IBmwkenue MatepuanbHoit Toukn 1 bubmuoreka [IOK
10 OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
8  IlpuHnmmn otHOocuTenbHOCTH [anmunes. MHeprmansHbIe 1 bubnmnorexka HOK
cuctembl orcyerta. [lepBriii 3akon HetoToHa https://m.edsoo.ru/ffOc3be8
9 Macca rena. Cuna. [lpunnun cyneprno3unuu cui. Bropoi 1 bubnmnoreka [JOK
3akoH HpIOTOHA [T MaTepHaaIbHON TOYKH https://m.edsoo.ru/ffOc3be8
10 Tpernii 3axoH HproTOHA JJIs1 MaTEepUATEHBIX TOYEK 1 bubnmnorexa HOK
https://m.edsoo.ru/ffOc3be8
11 3axon BcemupHoro Tsarorenus. Cuna tsoxectu. [lepas 1 bubmuoreka LIOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 bubnmnorexa HOK
https://m.edsoo.ru/ffOc3el8
13 Cuna tpenus. Koaddunuent tpenus. Cuna conpoTuBiIeHus 1 bubmuoreka [JOK

IIpH ABMXKCHUU TEJIa B dKUAKOCTH HUJIN I'a3C

https://m.edsoo.ru/ffOc3f76


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Ne Tema ypoxka KonnuecTtBo yacos Hata DneKTpoHHBIE IU(POBHIE
/1 Bcero Kontponbubie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboTHI

14 TIlocrynarenpHOe U BpalllaTelbHOE JBHKEHUE a0COIIOTHO 1 bubnnorexka HOK
TBEpAOro Tena. MoMmeHT cuibl. [1nedo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENIA

15 HWmnynbsc maTepuanbHON TOYKH, CUCTEMbI MaTEPUAJIbHBIX bubnmnorexa HOK
Toyek. Mimynbc cuitbl. 3aKOH COXpaHEHHS MMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHXKEHUE

16 Pabora u MOIIHOCTH criibl. KMHETHYEeCKast SHEPTHSI bubmuotexa [JOK
MaTepuaibHOW TOUKH. TeopemMa 06 H3MEHEHUH KHHETHYECKON https://m.edsoo.ru/ff0c4502
SHEPTUU

17 TlorenuumanwHas sHeprus. [loTeHIIMaTbHAS SHEPTHS YIIPYTO bubmuoreka [JOK
neGopMUpPOBaHHOW NPYKUHBIL. [[0TCHIIMANBHAS SJHEPTHUS TeJa https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIH

18 IloreHuuanbHblE U HEMIOTEHIIUATbHbIE CHIIBL. CBSI3b paOOTHI bubnmnorexka HOK
HETIOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHUECKOM SHEPTHU https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHHYECKON SHEPTHH

19 JlaGopartopHnas pabota «McciaenoBaHue CBs3M pabOThI CHUIIBI C 1
M3MEHECHHUEM MEXaHWYECKOU SHEPTUu Tella Ha puMepe
PacTsHKEHUS PE3UHOBOIO KIyTay

20 KowuTtponbHas padota no teme «Kunemartuka. Jlunamuka. 1 bubnmnorexa HOK
3aKOHBI COXPAHEHUS B MEXAHHUKE) https://m.edsoo.ru/ffOc4b74

21 OcHOBHBIE MOJIOKEHUS MOJICKYJIAPHO-KHHETUYECKON TEOpUH. bubnmnorexa HOK
BpoynoBckoe nsrkenue. Auddysus https://m.edsoo.ru/ffOc4dc2

22 XapakxTep ABW)KEHHUS U B3aUMOJCHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra30B, )KUIKOCTEN U TBEPABIX TEIl

23 Macca monekyn. KonuuectBo BemectBa. [locrossHHas
ABorazipo

24 TermutoBoe paBHOBecHe. Temneparypa u e€ namepenue. [llkama
temmeparyp Lenbcus

25 MWpneanpnsiii ra3 B MKT. OcHoBHOe ypaBHeHre MKT bubmmoreka [IOK

https://m.edsoo.ru/ffOc4fde


https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

Ne Tema ypoka KonmdectBo yacos Jara DJNEeKTPOHHBIC TUPPOBBIC
n/m Bcero Kontponbhble Ilpaktudeckne H3YICHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
26 AOcomroTHas TeMIiepaTypa Kak Mepa CpeHe KHHeTUICCKOM 1 bubmmoreka [JOK
SHEpIUu JABMKEHUS MOJIEKYJ. Y paBHeHUue MeHeneeBa- https://m.edsoo.ru/ff0c511e
Kitaneiipona
27 3axon JlanbroHa. ["a30BbIe 3aKOHBI
28 Jlaboparopnas padota «MccnenoBanue 3aBUCUMOCTH MEXTY 1
napaMeTpaMH COCTOSTHHSI Pa3peKEHHOTO ra3a
29 H3zomporieccsl B UACaTLHOM ra3e U uX rpadudeckoe bubnmnoreka [JOK
[pEeCTaBICHHE https://m.edsoo.ru/ff0c570e
30 BuyTpeHHss 2)HEPTHUS TEPMOIMHAMUYECKON CHCTEMBI U bubmoteka [JOK
criocoOsbl e€ n3mMenenus. KonndyectBo TemioTs u padora. https://m.edsoo.ru/ff0c5952
BHyTpeHHSIs SHEpTHsl 0THOATOMHOTO HCaIbHOTO rasa
31 Bwuasl Temionepeayn bubmmoreka [IOK
https://m.edsoo.ru/ff0c5c36
32 VYnenbHas TEIIOEMKOCTH BelecTBa. KOIM4ecTBO TEIIOTHI bubmuorexa [JOK
[pH TeruIonepeaaue. AanadaTHBIN MPOIECce https://m.edsoo.ru/ff0c5¢c36
33 TlepBblii 3aKOH TEPMOJIMHAMUKH U €r0 IPUMEHEHHUE K bubmoteka [JOK
u30Mpoleccam https://m.edsoo.ru/ffOc5efc
34 HeobpatuMocTb npoleccoB B pupoje. Bropoii 3akox bubmuoreka [IOK
TEPMOJIMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 IMpuamun aevictust u KI1J] TeruroBoi ManmiHb bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/I
37 Dxonoruyeckre npoOIeMbl TEIIO3HEPTrEeTUKH
38 Oo6o6maromuii ypok «Monekymsapras puzrka. OCHOBBI bubmmoreka [JOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6938
39 KontponbHas padota o teme «MoutekyisipHas pu3uka. 1 bubmuoreka [JOK
OCHOBBI TEPMOTTHAMHKI https://m.edsoo.ru/ff0c6a50
40 IlapoobpazoBanue u KOHAeHcanws. VcriapeHne u KureHue bubnmoreka [JOK

https://m.edsoo.ru/ff0c63b6


https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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n/n
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53

Tema ypoxka

AOCOITIOTHAS U OTHOCHUTEIIbHAS BIAKHOCTH BO3TyXa.
Haceimennsiii nap

TBépnoe teno. Kpucranmnuueckue u amopgHbie Tema.

AHM30TpOIUS CBOMCTB KpUCTaLIOB. JKHUJIKME KPUCTAILIIBL.

COBpeMeHHHe MaTCpHaJibl

[InaBneHue n KpucTauM3auus. Y AeiabHas TEIoTa
iassenus. Cyonumanus

YpaBHeHHE TEIJIOBOTO OaaHca

OnexTpusanus Ten. JIeKTpudeckui 3apsia. JBa Buna
JIEKTPUUYECKUX 3apsIJIOB

[TpoBOIHUKY, TUBTIEKTPUKHU U NTOJTYIPOBOJAHUKU. 3aKOH
COXPAHEHHUs ANEKTPUUYECKOrO 3apsaaa

BsaumonerictBue 3apsinoB. 3akoH Kynona. Toueunslit
BJIEKTPUYECKUM 3apsiT

HanpsxénrocTs anekTpudeckoro nois. IpuHnun
CYNEPIIO3ULINU DIIEKTPUYECKUX TToJIeH. JInnuun
HANPSHKEHHOCTH

Pabota cun anextpocraruueckoro nojst. [lorenmuant.
PazHocth norenuumanos

HpOBOI[HI/IKI/I U TUSJICKTPUKHU B IJICKTPOCTATUICCKOM ITO0JIC.

HI/IC)HGKTPI/I‘IGCK&SI IMPOHUITACMOCTD
Onexrpoémkocts. Konaencarop

3HeKTpOéMKOCTB IJIOCKOT'O KOHACHCATOpPA. 3Heprm{
3apsAKCHHOT'O KOHACHCATOpa

Jlaboparopras padota "M3MepeHue IICKTPOEMKOCTH
KOHZeHcaTopa”

Bcero KonTtposbHbIE

1

KomnyecTBo yacoB

paboTsl

Jlata

[IpakTtnueckue H3YICHUA
paboTHI

DJeKTpOHHBIE U(PPOBBIE

00pa3oBaTesbHBIC PECYPCHI

bubmnoreka IIOK
https://m.edsoo.ru/ff0c64d8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820
Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc6ced
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7018
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubmoreka [JOK
https://m.edsoo.ru/ff0c72c0


https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

n/n

54

55

56

57

58

59

60

61

62

63

64

65

Tema ypoxka

[IpuHIUI NENCTBUS U IPUMEHEHNE KOHJIEHCATOPOB,
KOIMPOBAJILHOI'O anmnapara, CTpyHHOro IpuHTepa.
DneKTpocTaTHuecKas 3alluTa. 3a3eMIIeHHE 3JIEKTPOIpruOopoB

DNEeKTPUYECKHUM TOK, YCIOBHS €0 CYIIECTBOBAHMS.

[TocTostnubIi TOk. Cuna Toka. Hanpsikenne. ConpoTuBieHue.

3axon Oma JJi ydacTka LHenu

ITocnenoBarenpHOE, NAapAJUIETBLHOE, CMEIIAHHOE COEAMHEHNE
npoBoAHKKOB. JlaboparopHas padota «3yuenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH 3JIEKTpUUECKOTO TOKa. 3aKkoH JIkoys-
Jlenma

3axon OMa 11 MOJIHOM (3aMKHYTOI) 3J1€KTPUYECKOM LIETH.
KopoTtkoe 3ambikanue. JlabopaTtopnas padora «M3mepenue
O/1C ucToyHMKa TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHUS

DJeKTpOHHAs! MPOBOAMMOCTD TBEPIBIX METAIJIOB.
3aBUCHMOCTb CONPOTHBIICHUS METAIUIOB OT TEMIIEPATYPBI.
CBepxnpoBOIUMOCTb

DneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX
IIy4YKOB

[TonynpoBoAHKKH, UX COOCTBEHHAs U IPUMECHas
npoBoauMOocTh. CBoCcTBa p—N-nepexo/ia.
[TorynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUYECKUI TOK B paCTBOPAX MU paciuiaBax 3JICKTPOJHUTOB.

DNeKTpoNUTHYECKas: AUCCOLMALIMS. DIEKTPOJIN3

DneKkTpuyecKuil Tok B razax. CaMoCTOATENbHbIN 1
HECaMOCTOSITENbHBIN pa3psia. Momuus. [Inazma

DnexTpuueckue NpuOOopbl U yCTPOMCTBA U UX MPAKTUUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKU 0€3011acCHOCTH

O06006marmuil ypok « QNEeKTPOIUHAMUKAY

KonnuecTBo yacos Harta DJeKTpOHHBIE U(PPOBBIE
Bcero Kontponbubie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

1

1

1 0.5 bubmnoreka IIOK
https://m.edsoo.ru/ff0c74f0

1 bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc7838

1 0.5 bubmunoreka IIOK
https://m.edsoo.ru/ffOc7ae0

1

1

1 bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc84ae

1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

1 bu6mmorexa [IOK
https://m.edsoo.ru/ffOc86fc

1 bubnuoreka [IOK

https://m.edsoo.ru/ff0c88be


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

Ne Tema ypoxka KonnuecTtBo yacos Hata
/1 Bcero Kontponbubie Ilpaktuueckue H3YICHHA
paboThI paboThI
66 KonTposnbHas paboTa 1o Teme « IJICKTPOCTaTHKA. 1 1
[TocTosiHHBIH AMeKTpUYecKuit TOK. TOKH B pa3TUYHBIX Cpelax»
67 PesepBHrbIit ypok. KoHTposbHas paboTa 1o Teme 1 1
"OnexTpoauHaMuka’
68 PesepBHbIit ypok. O6o0maromuii ypok mo temMam 10 kmacca 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
11 KJIIACC
Ne Tema ypoka KonnuecTtBo yacos Jata
n/m Bcero Kontponbubie Ilpaktnyeckue H3YUCHHA
paboThI paboThI
1 TIlocTtosiHHBIE MarHUTHI U UX B3aUMOJICUCTBUE. MarHUTHOE 1
nosie. BekTop MarHuTHOM MHAYKIMU. JIMHUY MarHUTHOM
WHIYKIAH
2  MarsuTHOE 1oJjie IpoBOJHMKA ¢ TOKOM. OnbIT Dpcreaa. 1
BzaumopeiicTBue mpoBOJHUKOB C TOKOM
3  JlabopaTtopHas paborta «/3yueHue MarHuTHOTO MOJIs KaTymku ¢ 1 1
TOKOM)
4 JlelicTBME€ MarHUTHOTO MOJIsl HA IPOBOJAHMK C TOKOM. Cuiia 1 1
Awmmnepa. JlabopaTopHas pabota «lcciaenoBanue 1eHCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM»
5  JlelicTBHE MarHWTHOIO MOJISI HAa ABMXKYLIYIOCS 3apsSyKEHHYIO 1
yactuity. Cuna Jlopenma. Pabota cubl Jlopenna
6 DOnextpomarautHas UHAYKIUA. [I0TOK BeKTOpa MarHUTHOU 1
nHaykuu. O/1C nHayKuuu. 3aKoH 1EKTpOMarHuTHOM
nnaykuuu dapanes
7 JlaGopatopHas pabota «lccnenoBanue siBiIeHus 1 1

3JIEKTPOMArHUTHON WHTYKIIUU»

DnekTpoHHbIE ITU(POBBIE
00pa3oBaTesbHBIC PECYPCHI

bubmnoreka IIOK
https://m.edsoo.ru/ffOc8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c

DJeKTpOHHBIE UPPOBBIE
o0pa3oBaTesIbHbIE PECYPCHI

bubmnorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmnoreka [JOK
https://m.edsoo.ru/ff0c98fe
bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
bubmnoreka [JOK
https://m.edsoo.ru/ff0c9ac0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50


https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

Ne Tema ypoka KonnyectBo yacos Hara DNeKTpOHHBIE UPPOBBIE

n/n Bcero Kontpoabubie Ilpaktnyeckue H3YHCHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI

10

11

12

13

14

15

16

17

18

NunykruBHocTs. ABnenue camonnaykiuu. IC
CaMOMHIYKIIUHU. DHEPrHsi MATHUTHOTO MOJISl KATYIIKH C TOKOM.
DIEeKTPOMArHUTHOE TOJIe

Texunaeckue yCTpOfICTBa " X NPUMCHCHHE: TIOCTOSAHHBIC
MAarHuThl, SJICKTPOMAIrHUTBI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTUI], MHAYKIHWOHHAA IICYb

O6o6mmaromuil ypok « MarHUTHOE 10JI€. DIEKTPOMArHUTHAS
VHTYKITHS

KonTponpHas pabota mo Teme «MarHutHoe moJie.
DJIEKTPOMAarHUTHAS HHIYKIIUSD)

CBoOoanbIe MeXaHUUYeCKHe KoJieOanus. ['apMoHnueckue
KoJjeOaHus. YpaBHEHUE TAPMOHHUECKUX KOJICOAHHIHA.
[IpeBpamienue sHepruu

JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH ITEPHO/IA
MaJIbIX KOJICOaHUH rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl
rpy3a»

KonebarenpHbiil KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIC
Kosie0aHMs B U/I€TbHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTHs
MEXAy MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU B HI€ATIbHOM
KoJebaTeIbHOM KOHTYPE

[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BeiHyK1eHHbIE
MexaHn4yeckne kosiebanus. Pesonanc. BeiHy)eHHBIE
BHCKTpOMaFHI/ITHBIe KOJIe6aHI/ISI

[lepemennsbiii Tok. CHHYyCOUJAIbHBIN IEPEMEHHBIN TOK.
MOoOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYIHOE U JIENUCTBYIOIIECE
3HAQUYEHHE CUJIbI TOKA U HAMPSKEHUS

Tpanchopmarop. [IponsBoacTBo, epenava u noTpedIeHue
BJIEKTPUYECKON SHEPTUHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcaf06

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch820

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34


https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Ne Tema ypoka KonnyectBo yacos Hara DNeKTpOHHBIE UPPOBBIE
/1 Bcero Kontponbnbie [Ipaktuueckne H3YHCHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI
19 VYcTpoicTBO M MPaKTHUECKOE MTPUMEHEHHE AIIEKTPHYECKOTO bubnnorexa HOK
3BOHKA, FeHepaTopa MEPEMEHHOT0 TOKa, JIMHH dJIEKTponepeaay https://m.edsoo.ru/ff0cc324
20 Dxojoruyeckue pucKH MpH MPOU3BOICTBE IJIEKTPOIHEPTHH.
KynbTypa ucrons30BaHus SJIEKTPOIHEPTUH B TIOBCETHEBHOM
KHU3HU
21 MexaHudeckre BOJHBI, YCIOBH pacrpocTpaneHus. [lepuos. bubmmoreka [JOK
CKopocTh pacrpocTpaHeHHs ¥ JUTMHA BOJHBL. [lonepeunbie u https://m.edsoo.ru/ffOcca54
HPO/I0JIbHBIE BOJIHBI
22 3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKka. BeicoTa ToHa. TeMOp bubmmoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 DIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpoCTh. [1Ikana bubmmorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24  TlpuHUMIBI PAIHOCBSA3U U TeIeBUACHUA. Pa3BuTHe CpeacTs
cBs3u. Pagnosokarmyst
25 KonrtponbsHas pabota «KosiebaHUS ¥ BOJTHBD) 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8
26 IIpssmonuHeitHOe pacpocTpaHEHHE CBETa B OJHOPOIHOM Cpejie. bub6mmorexa [IOK
Todeunslii HcTOYHHK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 Ortpaxenue cBeTa. 3aKOHBI OTpaXkeHHs cBeta. [TocTpoeHue bubmuorexa [JOK
n300pakeHuil B IIIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
28 IIpenomnenue certa. [lonHoe BHyTpEeHHEE OTpaKEHHE. bu6mmoreka [IOK
[TpeaesbHBINA IO MOJTHOTO BHYTPEHHETO OTPasKEHHS https://m.edsoo.ru/ff0cd7f6
29 JlabGopatopHas pabota «M3MepeHne moka3aTelis MPeTOMIICHUS 1 bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Toctpoenue nzodpaxenuil B aunH3ze. @opmyiia TOHKOM bubmmoreka [IOK
JIMH3BI. Y BeJIMUCHHUE JTMH3bI https://m.edsoo.ru/ffOcddle
31 JlabGopatopHas pabota «HMcciaenoBanue CBOWCTB N300paKeHUIMA 1
B JINH3aX»
32 Jlucniepcus cBera. CloxHBIN cocTaB Oeroro ceeta. L[Ber. 1

JlaGopatopHas pabota «HabnroneHue nucnepcuu cBeTa»


https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

/o

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Tema ypoka

WNuTtepdepentus crera. Judpakius ceera. AudpakimonHas
pelmérka

HOHepe‘{HOCTB CBCTOBBIX BOJIH. HOJ’IHpI/ISaHI/IH CBCTa

Onrtruueckre mMpuOOPHI M YCTPOMCTBA U YCIIOBUS UX
0€3011acCHOTO MPUMEHEHUS

I'panuLIBl IPUMEHUMOCTH KIIACCUYECKOM MexaHUKHU. IlocTymarel
CIEMAIBHOM TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTENHLHOCTD OOJHOBPEMCHHOCTH. 33M€I[J'I€HI/I6 BPEMCHH U
COKpalICHUC OJINHBI

OHeprus U UMILYJIbC PEIITUBUCTCKON yacTULbl. CBS3b MacChI €
SHEPryuei U UMITYJILCOM. DHEPTHUsl MOKOS

Kontponbnas padota «Ontuka. OCHOBBI CTIEIIHAIIBHON TEOPUU
OTHOCHUTEILHOCTH

®otonsl. Dopmyina [Inanka. DHeprus 1 UMIyabCc GoToHa

OtkpsiTue u uccnenoBanue porordpdexra. OnbiTel A. I
CroneroBa

3akonbl porodddekra. YpaBHeHUE DUHIITEHHA s
dhortorddekra. «KpacHas rpanumna» Gororddexra

Hasnenue cBera. OnwiTel [1. H. JIebeneBa. Xummdeckoe
JICVICTBUE CBETA

TexHUUECKHE YCTPOWCTBA M MPAKTUYECKOE IPUMECHEHUE:
(dhoTodreMeHT, POTOAATIUK, COTHEUHAST OaTapesi, CBETOIMO]]

Pemenne 3aJa4 110 TCMC «OIeMEHTHI KBAHTOBOM OIITHKHY

Mopnens atoma Tomcona. OnbiThl Pesepdopaa mo paccessHuro o-
yactuul. [Inanerapnast Mmogens aToma

[Toctynater bopa

1

paboThl

KonnyectBo yacos
Bcero Kontpoabubie Ilpaktnyeckue H3YHCHHA

paboTHI

DNeKTpOHHBIE UPPOBBIE

o0pa3oBaTesIbHbIE PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cf02e

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcfc68
bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0
bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfel6
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4
bu6nuoreka [JOK
https://m.edsoo.ru/ff0d015e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0302
bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0dOafa


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

Ne Tema ypoka KonnuecTtBo yacos Jata DneKTpoHHBIe HU(POBHIE
n/m Bcero Kontpoabubie Ilpaktnyeckue H3YHCHHA 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI
48 W3znyuyeHue u MoTJomeHne GOTOHOB MPH MEPEXOC aToMa ¢ bubmuotexa [JOK
OJTHOTO YPOBHSI DHEPTUU Ha APYyroi. Buabl criekTpoB https://m.edsoo.ru/ff0d0Oafa
49 BomHoBbIE cBOMCTBA YacTHIl. BosHb 1e bpoiins. bu6nmoreka [IOK

50

o1

52

53

54

55

56

57

58

KopnyckynsipHo-BorHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

OtkpsiTue paguoakTuBHOCTH. OmbITH Pe3epdopaa o
OIIPEICNICHUIO COCTAaBA PaIMOAKTUBHOTO U3ITy4YECHHUS

CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusaue
PAANOAKTUBHOCTH HA KHMBBIC OPTaHU3MbI

OTkpbITHE IPOTOHA U HeWTpoHa. M3oTombl. Anbga-pacna.
DIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. [lamma-usnydeHue

DHeprus CBI3U HYKJIOHOB B sfipe. A nepHble peakiuuu. SAaepHbiil
peakrop. [IpobneMbl, EPCIEKTUBBI, IKOJIOTUIECKUE ACTICKTHI
SAJIEPHON SHEPTETUKHU

DieMeHTapHble YacTullbl. OTKPBITHE O3UTPOHA. MeTO b
HAOJIIO/ICHUS ¥ PETUCTPAIH SJIEMEHTAPHBIX YacTUll. Kpyribrii
cron «DyHIaMeHTaabHbIE B3aUMOICUCTBUS. ENMHCTBO
(u3NYECKO KapTHHBI MUPa»

Bun 3B€3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, TNIAHETHI, UX
BuauMoe asmxenue. CoHeuHas cucTeMa

Counnie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun ConHua u
3BE3]1

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI ITIABHOM
[0CJIe10BATEIbHOCTH. BHYTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O IPOUCXOKICHUH U IBOJIIOLIUN
CouHIta 1 3831

Muieunsiii [Tyt — Hama [Nanaktuka. [Tonoxxenue u 1BM>KeHUE
Connua B IN'anaktuke. 'anaktuku. YEpHbIE ABIPHI B SApax
TaJIaKTHK

https://m.edsoo.ru/ff0d0ca8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd?2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

/o

59

60
61

62

63

64

65

66

67

68

Tema ypoka

Bcenennas. Paszoeranue ranaktuk. Teopust boabiioro B3pbiBa.
PenukroBoe n3nydenue. MeraranakTuka

Hepemiennsie mpoGieMbl aCTPOHOMUU

KonTtponbHast pabota «D1eMeHTbI aCTPOHOMHUH U
acTpoPU3UKN»

O6o06matromuii ypok. Ponb ¢pu3uku u acTpOHOMHUH B
9KOHOMMYECKOM, TEXHOJIOTMYSCKOM, COLIMAIbHOM U STHISCKOM
chepax nesaTeTbHOCTH YeJIOBEeKa

O6o06matromuii ypok. Pois u MecTo Gu3NKU U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

Ob6o6maromuit ypok. Poib puznyeckoit Teopuu B
(hbopMUpOBaHHUY MPECTABICHUN O PU3NUECKONU KapTUHE MHUpa
O606maromuit ypok. Mecto pusndeckoil KapTHHBI MUpa B

o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

PeszepBHbIil ypok. MarauTHOE 110J1€. DIIEKTpOMarHuTHAs
WHy KNS

PesepBHblil ypok. OnTuka. OCHOBBI ClIEUATBHON TEOPUHU
OTHOCHUTEIILHOCTH

Pesepnrrii ypok. KBantoBas puznka. 31€MEHTHI aCTPOHOMHH U
acTpopu3uKu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero Kontpoabubie Ilpaktnyeckue H3YHCHHA

1

1
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA

KomnyecTBo yacos

paboThl

4

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

paboTHI

7

JlaTta

DNeKTpOHHBIE UPPOBBIE
o0pa3oBaTesIbHbIE PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784


https://m.edsoo.ru/ff0d1784

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OIBHY «HCTUTYT cTpaTernn passutus obpasoBaHusI»



