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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHOM porpaMmsbl, peacTaBieHHbIXx B PI'OC COO, a Takxke
c yuéroM (enepanpHOi paboueid mnporpamMmbl BocnuTaHus U KoHueniuu
npernojaBanus yueOHoro npeamMera «dusnka» B 00pa3oBaTebHBIX OpraHU3aIUsaX
Poccuiickoii @enepaiiuu, peaau3yomux OCHOBHBIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensieT 0ds3aTeNbHOE IPEIMETHOE COIep KaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUEHUSI TEM U pPa3JIEJioB
y4eOHOro mpeaMera ¢ y4€ToOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEW  O0ydaroluxcs.
[IporpamMma 1o ¢u3uke Aa€T MpencTaBiICHHE O LESIX, COAEpPNKaHHM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CpEICTBaAMHU
yueOHoro npenMera «duzukay Ha yrayOJaEHHOM YpOBHE.

N3ydyenue kypca (QU3MKM YriIyOJIEHHOTO YpPOBHSI TO3BOJISIET PEaTN30BaTh
3a/1a4u MPOQPECCUOHATILHON OpUEHTAIMH, HAIPABJIEHO HA CO3JaHUE YCIOBUW IS
NPOSIBJICHUSI CBOMX HWHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)KIbIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOIMMBI JMJIS TPOJOKEHHs OO0pa3oBaHUsA B
opraHu3anusx npodecCHOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U HHKEHEPHBIM CIIEIUATBHOCTSIM.

B nporpamme no ¢pusuke onpenensoTcs maHupyeMble pe3yabTaThl OCBOSHUS
Kypca (QU3MKM Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe).  HaydHo-
METOJIOJIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHUW K JIMYHOCTHBIM,
METanpeMETHBIM W TPEIMETHBIM pe3yibTaTaM OOYyYalOIINXCs, OCBOMBIINX
nporpamMmy 1o (pu3MKe Ha YPOBHE CPEAHEro 00I1Iero 0opa3oBaHus Ha yriyOJIEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gu3uke BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKHU Ha yriyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEAMETHBIE PE3y/IbTaThl 10 TOAaM 00YyUYeHHUS,

colepkaHue yueoHoro npeamera «du3uka» no rogaM 00y4eHusl.

[IporpaMmma 1o ¢Qu3uke HMeeT MPHUMEPHBIA XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YUUTEINSIMU (DU3HUKU JJIsl COCTABIIEHUSI CBOMX PA0OUYUX MPOrPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECCKYIO MHUIIMATUBY YUHUTEIICH U
OPEIOCTaBISET BO3MOXKHOCTUA JUISI pealu3aluy  PA3JIUYHBIX METOJUYECKUX
NOJXO/I0B K NpernojaBaHui0 (U3UKA Ha YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUU
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMHas B
KayecTBe y4eOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpykaromiem mupe. [IIKoIbHBIN Kype GU3HKU — CUCTEMOOOpa3yIOMIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UUECKUE 3aKOHbI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEH, OuoJiorue,
buzmueckorr reorpaduerd W acTpoHoMmmei. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpeAeNuiio XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYEHUsSI HOBBIX MaTEpHaJIOB C 3aJaHHBIMU CBoMcTBamu. M3ydenuwe Gusuku
BHOCUT OCHOBHOUW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOy4aromierocsi, B GOpMHpPOBAHWE YMEHUN NMPUMEHITh HAYYHBIM METOJ] TIO3HAHUS
[P BBITIOJIHEHUU UMU YYEOHBIX UCCIICIOBAHUIA.

B ocHoBY Kkypca (pu3uku Ha ypoBHE CpeHEro o01ero oopa3oBaHus MOJ0XKEH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBMM C HEM KypC SBISAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HeW MaTepual Kypca (HU3UKA
o0beUHEH BOKpPYr (Qusnueckux Teopuil. Benymmm B Kypce sBiseTcs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanuzainus NpearnoyiaracT HUCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU TIpoOIeMamH.

Hoea npuxnaonoii nanpagnennocmu. Kypc buzuku yrimyOoa€HHOTO YpOBHS
IpeAnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMUYECKUX
IIPUIOKEHUM M3YyYEHHBIX TEOpUU W 3aKOHOB. [Ipm sTOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
Collep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKW M TEXHOJOTHUM, a TaKkKe OOCYXKICHUS
po0JIeM palioOHAIBLHOTO MPUPOAONOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMmbl M0 GU3UKE JOJKHO OBITh MOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATEIbHOCTHOTO noaxoaa. s ¢usuku peanuzanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJTIOYAIONIET0 (DpOHTaIbHBIE YYEHHYECKHE OIBITHI MPH HW3YYEHWHU HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crioco0a peanu3ainuu PU3nIecKoro mpakTukyma. B mepBom cirydae mpakTUKym
npoBoautcs 1160 B koHie 10 u 11 kimaccoB, 1ubO mMoOCiE MEPBOrO M BTOPOTO
MOJIYTOJIMM B KaXKJIOM M3 3THX KJIacCOB. BTOpoii cmocod — 3T0 uHTerpaiusi padot
NPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOASTCS B MPOIIECCE
u3ydeHus paszzaena (temsl). [Ipu sTom mox paboTramMu TpakTUKyMa MOHHMAETCS
CaMOCTOSITEIFHOE ~ MCCIIEZIOBAHME, KOTOpPO€ TMPOBOAHUTCA TIO PYKOBOJCTBY
CBEPHYTOT0, 00001IEHHOT0 BUAA O€3 MOIIaroBo HHCTPYKITUU.

B nporpamme mno ¢usunke cucreMa Y4YEHMUYECKOTrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATHKU JJI1 STUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPOIiecca UCXO/Is U3 OCOOEHHOCTENW MOYPOUYHOTO
IUTAHUPOBAHUSA W OcCHamleHus: kabOuHera ¢(usuku. Ilpum sToM obecmeunBaercs
OBJIaJICHUE OOYYAIOMUMHCS YMEHUSMHU TPOBOAUTH TPSIMbIE M KOCBEHHBIE
U3MEPEHHUSI, WUCCIICTOBAHMS 3aBUCUMOCTEH (M3MYECKUX BEIUYHH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEJIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAeNsIeTCs peNIEHUI0 PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM AJ1 pacuETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a7a4UH C SBHO 33aJaHHOU
¥ HESIBHO 3aJJaHHON (PM3UYECKON MOJEINBIO, TIO3BOJISIFOIINE MMPUMEHSITh U3YICHHbIE
3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOT0 paszjielia Kypca, TaK M HUHTErpUpYs
NpUMEHEHHUE 3HAHUHN U3 Pa3HbIX pa3/enoB. /st kKaueCTBEHHBIX 3a71a4 IPUOPUTETOM
ABIISIFOTCS  3aJlaHus Ha OOBSCHEHUE/TIPEACKAa3aHUE MNPOTEKaHUs (PUINYECKHUX
SIBJICHUW M TIPOILIECCOB B OKPY’Karolleh >KU3HU, TpeOyrolue BbiOopa (HU3nIecKou
MOJIETIU I CUTYaIluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanmsimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrneueHnto yueOHOro mporecca Kypce (Gu3uKu yriryOJI€HHOTO YPOBHS Ha yPOBHE
cpemHero oOIiero oOpa3oBaHUsS JOKEH HM3Yy4aThCsA B YCIOBHUSAX MPEAMETHOTO
kabuHera. B kaOuHere ¢u3MKH AOMKHO OBITH HEOOXOAUMOE JabOpaTOpHOE
000py10BaHUE TSI BHIIOJTHEHHS yKa3aHHBIX B IPOrpaMMe 1Mo (PU3UKE YICHUYECKUX
OIIBITOB, JJAOOPATOPHBIX PA0OT U pabOT MPAKTHKyMa, & TAKKE JEMOHCTPALIMOHHOE
o0opyioBaHuE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIIUTIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3NKE KIIOYEBBIX JEMOHCTpAMNA IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOyvaromuxcsi. TemaTH4ecKue KOMIUIEKTHI
1abopaTopHOro 000pYIOBaHUS JOHKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

(¢opMupoBaHUE HHTEpeca U CTPEMJICHHS OOYyYaloImMXCi K HaydyHOMY
U3YYEHUIO TMPUPOIBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJ€ MO3HAHUS U (OPMHUpPOBAHHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(¢opMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4E€HHsS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCTIOIb30BaHUEM (DU3HUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

dopMupoBaHuEe NPEACTABICHUNH O pPOMM (U3UKU [JIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUI;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npoeCCUOHATIBHOW JESATENIbHOCTH, CBSI3aHHBIX C (U3UKOH, MOATrOTOBKA K
nanbHeieMy oOy4eHH!IO B 3TOM HANPaBJICHUH.

JlocTikeHue 3TuX 1eneld o0ecreurnBaeTcsl peueHueM CIeNyIoIUX 3a1ad B
npolecce u3ydeHust Kypca GU3NKu Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

NPUOOPETEHNE CUCTEMBI 3HAHUM 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (PU3UKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHUE YMEHUI TPUMEHSTh TEOPETUUECKUE 3HAHUS HJI1 O0BICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEILICHUS PA3IMYHbIX 33]1a4 C SBHO 3aJJaHHOU (hHU3HUECKOil
MOJIETIBIO, 3aJlay, TMOAPa3yMEBAIOUIUX CAMOCTOATENIbHOE CO3/1aHue (HU3NUECKOM
MOJIENIM, AJEKBATHOM YCIOBHMSIM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOr O
XapakTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMU CAMOCTOSITEIBHOIO IUIAHUPOBAHHUA M IPOBEIACHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBUM UL PAa3BUTHUS YMEHUW NPOEKTHO-HCCIEN0BATEINBCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuTHE HHTEpeca K cepam npodeccHoHaIbHONU NeSTENbHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHuss ydeOHoro mpeamera «du3mka» Ha ypPOBHE CpEIHEr0 OOIIero
oOpa3oBaHusi BbIOMpaeTcss OO0YYalOUUMUCS, I[UIAHUPYIOIUMHU MPOAOHKEHUE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne pusuku (yrimyOnEHHBIN yPOBEHB) HA YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®uszrka — ¢pyHIaMeHTalIbHAsg HayKa o npupojie. HayuHslil MeTo]1 mo3HaHus U
METO/Ibl UCCIEOBAHUS (PU3NUECKUX SIBIICHUM.

DOKCIEpUMEHT U Teopus B Ipoliecce Mo3HaHusA Npupoisl. HabmroneHue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  m3MepeHust (GU3MUECKUMX BEIMYMH (AHAJOTOBbIE M IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JAaTUNKOBBIE CUCTEMBI).

[TorpemnoctT  u3MepeHnii  (QU3MYECKUX  BEIMYMH  (aOCOMIOTHAsA W
OTHOCUTEJIbHA).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCoIOTHO TBEPI0E TEINO, UeaIbHas )KUAKOCTb, UCANIbHBIN ra3, TOUSUHbIHN 3apsi).
'unore3a. ®U3ndeCKnil 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH. PU3NUECKAS] TEOPHS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne cuibl TOKA U HAPSIKEHUS B LIENU MIOCTOSHHOT O TOKA IPY TOMOIIH
AHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HU@poBol sadoparopueit mo ¢uszuke. [Ipumepsl nzmMepeHus
(¢u3nYecKuX BETUYHH MPU MTOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOIO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

Pannyc-BekTop MaTepuasbHONW TOYKH, €ro IMPOEKIMU HAa OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelHssI CKOPOCTb, MIHOBEHHAass CKOpPOCTb) U
YCKOPEHHE MaTEpPUaIbHOM TOYKHM, UX MPOEKIIMM HA OCU CHUCTEMBI KOOPIWHAT.
CroxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUAIBHOM TOYKH OT BPEMEHHU U HX
rpaduku.

CBoOoniHOe majieHue. YckopeHue CBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOILLIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBHCHUMOCTH KOOpPIMHAT, CKOPOCTU H
YCKOPEHUS] MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKi.



KpuBonuueiiHoe  aBwkeHue.  J[BMKEHHE  MaTepHaJIbHOM  TOYKM IO
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JBU>KEHUE CHAPAIOB, LIETHBIE, IECTEPEHYATHIEC U PEMEHHBIE ITEpe1aun, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCUETa, WLTIOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

NnmrocTpanus npeaenbHoro nepexoaa u U3MEpEeHMe MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue IyTeH, TPAEKTOPUHM, CKOPOCTEN IBHKEHUS OAHOTO U TOT'O K€ TeIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yCckopeHusi Mpu MPSAMOJIMHEHNHOM PABHOYCKOPEHHOM JABH)KEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM
JBU>KCHUM.

N3mepenue YCKOpEHUS cBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

N3yuenne qBUKEHUS Tela, OpOIIEHHOT0 TOPU3OHTANIbHO. [IpoBepKa runore3bl
O TOPsAIMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXKIY JaJbHOCTBIO IOJNETA W
Ha4yaJbHON CKOPOCTBIO TEJa.

N3ydeHne IBWKEHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOM 10 MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TTepuoa oOpalieHrss KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HprotoHa. HHepumanbHbie cucrtemsl orcu€ra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCUYETA (ONpENEICHUE,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKHU.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cwuiia TsbKecTd. 3aBUCMMOCTh YCKOPEHHUS CBOOOIHOTO MaJICHHS OT BBICOTHI HaJl
HOBEPXHOCTHIO IUIAHETHI U OT reorpapuueckoi MUpOTHI. J[BrkeHe HEOECHBIX Tel
U UX cryTHUKOB. 3akoHbl Kemiepa. IlepBas kocmuueckas CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Ttena, nBumxyiierocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJla TPEHMSI ITOKOSI.
Koadpdunuent tpenns. Cusa conpoTHBIEHUS MPU TBUKEHUH TENA B )KUIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

TexHudyeckue yCTPOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEN PUIOKEHHBIX K Ty CHJI C IPOU3BENECHUEM
MAaccChl Tea Ha €ro YCKOPEHHE B HHEPLUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U 1A/ ICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI NIPU JABMKEHUH OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka ruIOTE3Bl O HE3aBUCHMOCTH BPEMEHHM JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanue 3aBUCMMOCTH CHWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

N3yueHne NBUKEHUSA CUCTEMBI TEI, CBSI3AHHBIX HUTBIO, IIEPEKUHYTOU YeEpeE3
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

UccnenoBanne nBrkeHnus Opycka MO HAKIOHHOHN TUIOCKOCTH C MEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUS.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ao6comotHO TBEpHoe Teno. IlocTymaTenbHOE M BpallaTelbHOE ABHXKCHHUE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. Ilimedo cuibl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

VYcroituuBoe, HeyCTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HUccnenoBanne yciaoBUM paBHOBECUS TBEPHAOIO TeENa, HMEIOLWIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKHM, CHCTEMBI MaTEPUAIBHBIX TOYEK. LleHTp macc
CHUCTEMBI MaTepHUaIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnyibca MarepuanbHOW TOUYKHM. [IpencraBiieHHe O COXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cuiael Ha MajgoM M Ha KOHEUYHOM IepeMemieHuH. [paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuasibHOW TOUKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHunanbHbple M HENOTEHUMAIbHBIE CWIbL. [loTeHUUManpHAsE SHEPTUs.
[ToTenmmanbHas sHeprust yrnpyro nehopMupoBaHHOUW NpyxuHbL. [loTeHnmanbHas
SHEprus Tejaa B OMHOPOAHOM I'PaBUTAMOHHOM Iose. [loTeHnnanbsHas sHeprus Tesna
B TPAaBUTALIMOHHOM II0JI€ OJAHOPOJHOrO Iapa (BHYTpM M BHe wmapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHHUUECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUU.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KMHHBIA MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

N3mepeHne MOITHOCTHY CHJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPILIEHUU PaOOTHI.

B3aumHbIe mnpeBpamieHus KMHETUYECKOM W ITOTECHLMAJIBbHOW SHEPTrUM NpPU
JNENUCTBUH HA TEJO CHUJIBI TSHYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEpPruu npu CBOOOHOM Ma/ICHHH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue nmnyibca Tejia 1o TOPMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS ¥ MOLIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs] UMITYJIbCA IIPU YIIPYTOM B3aUMOJICCTBUM.

N3mepenne KHHETUYECKOW YHEPTHUH TeJa 110 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAILHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUIIBI
TPEHUSI.

Onpenenenue pabOThl CWIbI TPEHHS] MPU JBWKEHUM Tela IO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHbBIE TOJOXKEHUST MOJEeKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbITHOE 00ocHOBaHue. {uddys3usa. bpoyHoBckoe nBuxkeHne. XapakTep JIBUKCHUS
Y B3aMMOJECHCTBUSl YacCTHUIl BEIIECTBA. MOJEIM CTPOCHUS Ta30B, JKUIKOCTEH W
TBEPJBIX TET U 00BSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl Mosiekya (atomoB). KonndectBo BemectBa. [loctosinaas ABorapo.



TeruioBoe paBHOBecue. TemriepaTypa W crocoObl e€ u3Mmepenus. l[llkama
temrieparyp Llenbcus.

Mogenp UaeabHOrO ra3a B MOJEKYJISIPHO-KMHETUYECKON TEOPUU: YACTUILIBI
rasa JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoliieccsl B

UACaAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ padudeckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBa3p MEXIy JaBJICHUEM H  CpeOHEed KUHETUYECKOW  DHEprueu
MOCTYIATEIHHOTO TEIJIOBOTO JBMIXKEHUS MOJEKYJ HIealbHOro ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UJI€aTIbHOTO rasa).

CBsi3b a0COJIFOTHOM TEMIIEPATYPhl TEPMOJIUHAMUYECKOM CUCTEMBI CO CPETHEM
KMHETUYECKOW SHEPrUer MOCTYNAaTENbHOIO TEIJIOBOIO JABMKEHUS €€ YaCTHLL.

TexHu4Yeckre YCTpPOMCTBA W TEXHOJOTMYECKUE MPOLECCH: TEPMOMETP,
OGapomeTp, MoTy4eHne HAaHOMATEePHAJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHUS YaCTUL] BEIECTBA.

Mopens OpOyHOBCKOT'O ABHKCHHUS.

Busaeoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JBUKEHUSL.

Huddy3us xxugkocTen.

Mogaens onbita llITepha.

[IputsxkeHne MONEKYII.

Mopaenu KpuCTaININYECKUX PEIIETOK.

HabGntonenue u uccieqoBaHue U30MpoLIECCOB.

Yuenuueckuit skcnepumenm, nadopamopmusvie padomuol, npaKmuKym.

UccnenoBanne mpoluecca yCTAHOBIEHUS TEIUIOBOIO PABHOBECUS IIPHU
TEIUIO0OMEHE MEXKY TOPSIYEe U XOJIOAHON BOAOM.

N3yuenne wu30TepMHUYECKOro Iporecca (PEeKOMEHIOBAHO MCIOIb30BAHUE
1udpoBoi Ja00paTOpun ).

N3yueHne n30xopHOro mnporecca.

N3yuenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JId
TEPMOANHAMHUYECKON CUCTEMBI. BHemHNEe n BHyTpeHHUE napameTrpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYECHUS BEJIMYMH, OITUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHamuku. CamMonpou3BOJIbHAS — pelaKcalus
TEPMOJUHAMUYECKOW CUCTEMBI K TEITUIOBOMY PAaBHOBECHIO.



Mogenb wujeaqbHOrO Ta3a B TEPMOJWHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHne MenneneeBa—KianeiipoHa U BbIpa)K€HUE JJIsI BHYTPEHHEH SHEPTUU.
VYcnoBus NPUMEHHMOCTH 3TOM MOJIENIN: HU3KAasl KOHIIEHTpalus YacTHll, BBICOKUE
TeMIiepatrypsl. BeipaxkeHue AJis1 BHyTpEHHEH SHEPTrUU OJHOATOMHOTO UACATbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOneMeHTapHas pabota B TepMoAnHaMuKe. Beraucinenne paboTsl o rpaduky
rporuecca Ha pV-auarpaMmme.

Temonepenaya  kak  crmoco®0  M3MEHEHMsI  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKOW  CUCTeMBbl  0e3  coBeprieHuss pabotel. KouBekius,
TEIJIONPOBOIHOCTb, U3TyUEHUE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTU BEIECTBA. YpaBHeHUE Maiiepa. YaenpHas TeEIioTa CropaHus
ToriBa. Pacu€r konmuyecTBa TEIUIOTHI TpH  Terionepenave. [lonstue 00
anrabaTHOM IIpoIlecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss Heprusi. KonnuecTBo TemnoTh
U paboTa Kak Mepbl U3MEHEHHs BHYTPEHHEW SHEpPruM TEPMOJMHAMHYECKOM
CUCTEMBI.

BTopoii 3ak0H TEpMOAMHAMUKHY 7151 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI IPOXOAUT €IUHCTBEHHAs
aguabara. AGCONIOTHAs TeMIeparypa.

BTtopoii 3aKk0oH TepMOIMHAMUKHY 711 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOoTy OT 0oJiee XOI0AHOr0 Tena K 0oJiee HarpeTomMy 0€3 KOMIIEHCAIun
(Knay3uyc). HeoOpaTumocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! gecTus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE ACTIEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHu4eckre yCTpOWCTBA U TEXHOJOTMUECKHE NPOLECCHI: XOJIOAWIbHUK,
KOHJIUIIMOHEP, AU3EIbHbIA W KapOIOpAaTOpPHBIN [BUTATENH, MapoBas TypOuHA,
MOJIyYEHUE CBEPXHM3KUX TEeMIEepaTyp, YTWIM3AIMS «TEIIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTUIU3AIMS OMOOPraHUYECKOro TOIUINBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3Menenue TemmnepaTypsl IpU aiuadaTUuEeCKOM PACIIUPECHUM.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTUH.

HccnenoBanne aquabaTHOro npouecca.



KommnbroTepHbie MOJIENH TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue yaenpHON TEMIIOEMKOCTH.

WccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

WccnenoBanue aquabaTHOro nNpouecca.

N3yueHne B3aMMOCBS3M JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJECUCTBUS H
TEMIIEPATYPhI KUTICHUS KUIAKOCTEH.

Tema 3. Azpecammnivie cocmoanus eeuyecmea. Dazogvie nepexoow.

[TapooOpa3zoBanue u KoHIeHcalus. Micniapenue v kuneHue. Y nefbHasi TeraoTa
napooOpa3oBaHMUs.

HaceblllieHHble W HeEHachbIlleHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH U JIABJICHUS HACBIIIIEHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUSI OT JABJICHUS B
AKUIKOCTH.

Bnaxxaocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIhHAS BIIAYKHOCTD.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
KpuctayioB. [lnaBiieHMe W KpuUCTaM3auus. YJIeJdbHas TEIUIOTa IUIABJIECHUS.
CyO6numarnus.

Hedbopmanuu TBEpAOTO Tena. Pactspkenue u cxartue. Casur. Monyns FOnra.
[Ipenen ynpyrux gedopmaruii.

TemoBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmpenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUN YacTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacliupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEeprun B Ga30BbIX MEPEX0aX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxnoctHoe HaTsbKeHHE. K0P hUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsipusie siBnenusi. JlaBiaeHue noji MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHudueckne yCTpOWCTBA H  TEXHOJOTMYECKHE TPOLIECCHI:  KUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuinpeHue.

CBoiicTBa HaChIIIEHHBIX MapOB.

Kunienne. Kunenue npy noHM>XEHHOM 1aBJICHHU.

N3Mepenure cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumnisipasie saBieHusl.

Mopenu HEeHbIOTOHOBCKOM YKUJIKOCTH.



CniocoObl U3MepeHus BIIaKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarimii.

Habmronenune manbix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydeHne 3aKkOHOMEpPHOCTEN MCIAPEHUS )KUIKOCTEM.

H3mepenune yaenbHON TEIIOTHI TUIABICHUS JIbAA.

N3ydeHue CBOMCTB HACBIILIEHHBIX [1apPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKAa MacChl MapoB B
MOMEIIECHUU.

N3mepenne ko3 dunpeHTa moBEpXHOCTHOTO HATSIKCHHMS.

N3smepenne monyins FOHra.

WccnenoBanre 3aBucuMocTH  aedopmanuu  pe3uHoBoro obpasma  oT
MPWIOKEHHOU K HEMY CHUJIBL.

Pasznen 4. JaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3auuss Tell U €€ MpOSIBICHUA. JJNEKTpUYECKUil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, JHUAIEKTPUKA U MOJYHPOBOJHUKH.
DIJIEMEHTAPHBIN ATIEKTPUUECKUN 3apsifl. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUYECKUE 3aPSbI.

Hampsoxk€anocts  anektpuueckoro  mons. [IpoOuwiid  3apsia.  Jlunuum
HaIpsH>KEHHOCTH JIEKTPAYECKOr0 Noiisi. OTHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOTr0 MOoJsA. Pa3HOCTh MOTEHIMATIOB U
HarnpsbkeHue. [loTeHunmanbHash SHEprust 3apsiia B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTuyeckoro noss. CBsi3b HANPSXKEHHOCTU MOJIA U PA3HOCTH
NOTEHIUAJIOB I  DJIGKTPOCTATHUYECKOTO MoJsi (KaKk OJHOPOJAHOr0, TaK U
HEOTHOPOHOTO).

[IpyHIMT CynepNO3ULIUN SIEKTPUUECKUX TTOJIEH.

ITone Todeunoro 3apsma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. Ilome
PAaBHOMEPHO 3apsbKEHHOro mo o0bhéMy miapa. [lonme paBHOMEpPHO 3apsKEHHOU
OeckoHEUHOM TUIOCKOCTH. KapTwHbl JUHUNA HanpsOKEHHOCTH DJTHX MMOJeH U
SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsiO0B.

JIupneKTpuKku B 3JIEKTPOCTATUYECKOM  TIOJIE. JlnanekTpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.



[TapannenbHOE coenrHEeHnE KOHIeHCAaTOpoB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

JIBrm>KeHHe 3apsyKEHHOM YaCTUIBI B OAHOPOIHOM JIEKTPHUYECKOM ITOJE.

TexHudecKrue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTAaTHUECKasi 3allluTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOH/IEHCATOpPhI, TeHepaTtop Bau ae ['paada.

Hemoncmpauuu.

YCTpOUCTBO M IIPUHIUII IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaens a5ekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM IIOJIE.

DIIeKTpOCTaTUUECKas 3aIIUTa.

Y CTpONCTBO U JIEMCTBHE KOHIEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIGKTPOEMKOCTH ILJIOCKOT'O KOHJAEHCAaTOpa OT IUIOIIAH
IJIACTUH, PACCTOSHUSA MEXK1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsKEHHOT0 KOHJEHCATOoPa.

3apsiika U pa3psKa KOHIEHCATOpa 4epes3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npAKmMuKym.

OueHka cuj B3auMOJEHCTBUS 3apsyKEHHBIX TEII.

HaGmronenune npeBpaiiieHrs SHEPTUH 3apsSKEHHOT0 KOHASHCATOpa B SHEPTUIO
U3JIY4EHUsI CBETOIMO/IA.

N3yuenne npoTekaHus TOKa B IETH, COAEPIKAIICH KOHAESHCATOP.

Pacnpenenenue pPa3HOCTH NOTEHI[MAJIOB (HampsKeHus ) npu
MOCJIEIOBATEIIbHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuia toka. [locTosAHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOro Toka. McTtounuku
toka. Hanpsoxenue U n OJ1C é.

3akoH OMa U1l ydacTKa Lenu.

DIIEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJHOPOIHOTO
OPOBOJHUKA OT €ro JUIMHbI W IUIOWIAAX IONEPEYHOr0 CEUeHHs. Y JIeTbHOE
CONPOTUBJICHUE BEIECTBA.

[TocnenoBaTenpHOE, NapajlIeIbHOE, CMEUIAHHOE COEIMHEHUE MTPOBOJIHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOTO TOKa. TersoBass MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE CONPOTHUBIIEHNE UCTOYHUKA TOKA. 3akoH OMa J1J1s TIOJTHOM
(3aMKHYTOM) sieKkTpuueckoil 1enu. MOIIHOCTh HUCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B ey MoCTOSHHOIO TOKA.

TexHuueckrue yCTpPOMCTBAa M TEXHOJIOTMYECKHE NPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IJIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

M3mepeHne cuilbl TOKAa U HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKAa OT HANpPSIKEHUSA I PE3UCTOpa,
JaMIIbl HAKaJIUBaHUS U CBETOIUO/A.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIMHBI,
IUIOLIA/IY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS ITPU NOCTOSHHOM
HANPSHKEHUH.

[Ipsamoe nzmepenne IIC. KopoTkoe 3amMbIKaHHE TAIIbBAHUYECKOTO 2JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIIPOTHUBIICHMSI.

CnocoObl coequHeHns UCTOYHUKOB Toka, D/]C Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKY MOJIIOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

HccnenoBanne CMEIAHHOTO COEAMHEHHS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npeaena u3MepeHus: aMiepMeTpa (BOIbTMETPA).

N3mepenne D/IC u BHYTpPEHHETO COMPOTUBIICHUSI HICTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C rampBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IPpH KOPOTKOM 3aMBIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEKY MOJFOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyHbIX cpeoax.

DJNeKTpuuecKass MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJEKTPOHHAs
IPOBOJUMOCTb TBEPJIBIX METAUIOB. 3aBUCUMOCTH COIIPOTHBIIEHHUS METAJIOB OT
TemnepaTrypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA NEKTPOHHBIX ITYYKOB.



[TomynpoBoaHUKM. CobOcTBeHHas u MpUMecHas MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJEKTPOJIHMTAX. DJNEKTPOJUTHUECKAS JUCCOLUALINS.
DnekTponu3. 3aKoHbl Papajes ISl ANEKTPOIu3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Monnaus. [Liazma.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbl, SJEKTPOHHO-Ty4YeBasi TpyOKa, TMOJYIPOBOAHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOpP, (POTOAMOI, CBETONO/, rajibBaHUKA, paUHUPOBAaHUE ME/IU, BHITIJIaBKa
AJFOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

3akoHsbI sekTponusa Papajes.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MOTYIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habmronenue snexkTpoinusa.

N3mepenue 3apsiaa OqHOBAIIECHTHOI'O MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Du3uYeCKU NMPAKTUKYM.

CniocoObI u3MepeHus: PU3NYECKUX BEIMYMH C UCTIONIb30BAHUEM aHAIOTOBBIX U
U(GPOBBIX HW3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIOTHBIC M OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPECHUN (PU3UICCKUX BEIIMYNH.
O1nieHKa TpaHull TOrPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nuecKnX BENWYMH, TPOBEPKAa NPEII0KECHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHUX  paszgenax «YUYEHUYECKHHA  DKCIIEPUMEHT,
J1abopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3U.

Nzyuenue xkypca puzukn yrayoaéHHoro ypoBHs B 10 Kacce OCyIecTBISETCS
C YUYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MAaTEMaTUKH,
OMOJI0THH, XUMHH, Teorpadvy U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, Hay4YHbIA (aKT, TUroTe3a, (pu3mMvecKkas BETUYMHA, 3aKOH,



TEOpHs, HAONIOJCHUE, SKCIEPUMEHT, MOCIUPOBAHUE, MOJICIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaATOPHSI.

Mamemamuka: penieHue CUCTEMbl YypaBHeHUUW. JluHeWHas QyHKIMS,
napaboua, runepOona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHIN3aIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII, MOJTb
BEIIECTBA, MOJIIpHAs Macca, IMOJydeHHEe HAHOMAaTepuaioB, TEIIOBBIE CBOMCTBA
TBEPABIX TEJ, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  DJIEKTPOJIMTHYECKAs]  JHUCCOIMAIMs, TalbBaHWKA, OSJEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBIKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUH), WUCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHUS
MEXaHUKHA B TEXHUKE (THPOCKOI, BOJOMET U APYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasi 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TIOCTOSHHBIX MAarHUTOB W NPOBOJAHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKuuMW. lIpuHmmn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, rnapa- U THAMarHeTHKH.



TexHuueckue yCTPOﬁCTBa N TCXHOJOIMYCCKHUE IIPOHCCChl: IMMPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TeCTep-MYJIbTUMETD,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKIIMY Ha OCHOBE U3MEPEHHUs CUIIbl AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uHaykuud. OJIC uHAyKuuu. 3aKOH HJIEKTPOMAarHUTHOW uWHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJIC uHAYKUMHU B OPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKre YCTpPOMCTBA M TEXHOJOTMUECKHE MPOLIECCHl: HUHAYKIHMOHHAS
11€4Yb, COJIEHOUJ, 3aIIUTA OT JICKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B alIOMUHHUEBOM (MEIHOM) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Onpenenenre UHIYKIIMU BUXPEBOI'O MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. KuHnemarnueckoe U TUHAMUYECKOE OMUCAHUE.
DHepPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsA3b aMIUIUTYABl KOJIEOAHUM HMCXOMHOU
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmastHuka. Ilepuon cBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3atyxatouux KoneOaHusx. BeiHyxaeHHbIe KoneOanus. Pe3onaHc.
PesonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTENbHOrO JIBHXKEHUS.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHus NMPECTaBICHUN 00 UICATIbHOM MOJIENU MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuoga CBOOOJHBIX KOJICOAHUNM HUTSHOTO U TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHUI.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUTHTY0W CHIBI TOKA B KOJIEOATEThbHOM KOHTYpE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs MOpU pa3indHoul (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Nneansubiii  Tpancopmartop. IlpomsBoacTBo, mnepemadya M moTpediieHUe
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE 3eKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOTO T€HEPaTOopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHACHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IeUCTBUS TpaHchopmaTopa.



Mognenbs AMHUM 3JIEKTpONepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IPOAOJBbHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHMs]T W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, HHTepPEepeHuus U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE,  MPEIOMJICHUE,
noJspu3aiys, “HTepdepeHns u TudpaKims.

[Ilkana 3MeKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauolpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntoneHnue cBsi3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIATYAOW H
4acTOTOM KOJIEOaHU.

WccnenoBanrie CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHUE,
noJsspuzans, tudpakiys, nHTepdepeHIns.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkenue cBeTa. 3aKoHbI oTpaxkeHHs cBeTa. IlocTpoeHue nzoOpakeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JJIMH BOJIH IIPU IIEPEXO01€ MOHOXPOMATUYECKOIO CBETA YEPE3
IPaHULLY pa3deia JBYX ONTHYECKUX CPEX.

Xon nyueit B mpusMme. [ucnepcust cera. CiloxHbIA cocTaB O€noro cCBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MmoaHOro BHYTPEHHETO
OTPaKECHMUS.

Cobuparomire 1 paccerBarolye TuH3bl. ToHKas nH3a. POKYCHOE pacCTOSIHUE
U ONTUYECKas CUJa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSL TOHKOM
chepuyeckoil JHMH3BI OT €€ TeOMETPUM U OTHOCUTENIBHOTO IOKa3aTens
IIPEIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEAINIETO JIMH3Y MOJ IMPOHW3BOJBHBIM YIJIOM K €€ TJIaBHON
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucrema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWHTepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuronHas pemérka. YclIOBUE HAOIIOIEHUS
[VIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME NIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OITHKH, BOJIOKOHHASI ONTHKA, TU(paKIIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



UccnenoBanue npesomMiieHUs: CBETA.

HabGntonenune nogHoro BHyTpEeHHEr0 oTpakeHusi. Mojiennb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanuie CBONCTB N300pasKeHUN B JTMH3aX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipuzanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpUMEpPE KUIKHUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habntonenune nudpaxkuuu, nHTEpPEPEHINH U MOISIPU3ALUN CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa U3JIy4yeHUs CBETOIMOAA MPHU MOMOILIU TU(PAKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['paHuLIbl MPUMEHUMOCTH KJIaCCUYECKOM MexaHuku. [locTynarsl ciennanbHON
TEOPUU OTHOCUTEIHHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b Macchl C SHEPrUEH U UMIYJIBCOM PENSATUBUCTCKON YaCTHUIIbI. DHEPTUS
TIOKOSI.



TexHUYecKue YCTPOMCTBA M TEXHOJIOTHYECKHUE TPOIIECChI: CITyTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U SHEPrUU  PEISTUBUCTCKUX dYacTull (1o
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBble cBoMicTBa yactu. Bonnael ne bpoia. Inuna BosHb! e bpoitis u
pa3Mepbl 00JacTH JIOKalW3alMu JBWXKYyleWcs vactuibl. KopmyckymnsipHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUS! HEONpPEIeIEHHOCTEN
I'eitzenbepra.

TexHU4YecKre YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. Duzuxka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

[Toctynater bopa. M3nyuenue u noryorieHne GOTOHOB MPU NIEPEXOE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JIPYTOM.



Bunsl ciektpoB. CekTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4YeHHe cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUNKA NOHU3UPYIOIIUX YACTHULL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKE€HHOr0 aTOMAPHOTO BOAOPOJa U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH pAJMOAKTHBHOIO pacnajga. PaguoakTUBHBIE HW30TONBI B IPUPOJE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipobremsl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, sinepHbIil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pa3BUTHUS acTpoHOMHUH. [IpUKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKU. [[narpaMma «crneKTpaibHbIN Ki1acc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mneunbii Ilyte — nHama [Mamaktuka. I[lonoxenne n neuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagroranaktuky u kBaszapsl. UEpHBIE NBIPHI B SApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapusi U SIpKUE
3BE3/bI.

Habntonenuss B Tteneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasznenax «YUYEHHYECKMH  HKCHEPHUMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTeMaTu3anusl CoJIep KaHus paszie]oB Kypca «MexaHukay,
«MonekynspHas GU3NKa U TEPMOJUHAMUKAY, « IIEKTpOAMHAMUKaY, «Konebanus u
BOJIHB», «OCHOBBI CHEIUAIBHOW TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢Qusuku u acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATIbHON M ATUUECKOH cepax AesITeNbHOCTH YeTI0BEeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHM B COBPEMEHHOW HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIMI
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca puzuku yriay0naéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€Ml C KypcamMu MaTEMaTHKH,
Ouooruu, XUMuH, reorpadui U TEXHOJIOTHH.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
NOTPEIIHOCTY U3MEPEHUI, U3MEPUTEIBHBIE MPUOOPHI, IUPPOBast 1adbOpaTOpHs.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3y1eMEHTApHBIX (QyHKUMHA. [Ipu3Haku nomoOus TpPeyrojJbHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW MNPUPOJE, SKOJIOTMYECKHE PHUCKH MPHU IPOU3BOICTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JMAarHOCTHKAa B MEIUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIIIMYECKON PEIIETKHU, CIIEKTPAIbHBIA aHAIH3.

I'eocpaghusn: marnutTHble TMONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX  PYI,
doTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocun: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNlb IKOOH, TeHepaTop MEPEMEHHOI0 TOKa, MHIAYKLIMOHHAsS IeYb,
JIMHUU 3JEKTpONepenay, 31eKTPOABUTaTENb, paaap, PaaUONpUEMHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBash JUAarHOCTHUKa B TEXHUKE,
NPOCKLIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CITyTHUKOBbBIE
NpUEMHUKH, IEPHASI FHEPTETUKA U SKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOT'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e c(hOPMUPOBAHHOCTH I'PAXKTAHCKOM MMO3ULIUU 00YUAIOIIErocs KaK aKTUBHOTO
Y OTBETCTBEHHOI' 0O YJIEHA POCCUMCKOr0 OOIIECTBA;

e TMPUHATHE TPAAUIHUOHHBIX OOLIECYETIOBEYECKUX TI'yMaHUCTHUYECKUX U
JIEMOKPATUYECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKIAAHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJ€HUM B 00pa3oBaTElbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLIMAJIBHBIMU  UHCTUTYTAMU B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(hopmMuUpOBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO TOBECHUS;

e CIOCOOHOCTBH OLIEHUBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIMTAHMA:

e OCTETHUYECKOE OTHOLICHWE K MHPY, BKIIOYAsg OSCTETUKY HAy4YHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IudHbIM chepam MpodecCHOHAIBHON ACSITCIBHOCTH, B TOM
YHCIIE CBA3aHHBIM C (PU3UKOHN U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO K CaMOOOPA30BaHUIO B 00JIaCTH
(bU3HMKY HA TPOTSHKEHUN BCEH KUZHMU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpPbl, OCO3HAHUE TII00ATBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBUU B OKPYXXAlOUIEW cpelne Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacIIMPEHUE OIbITA JIEITEILHOCTH 3KOJOTMYECKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOH JESATENBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUs (PU3UKH OCYIIECTBISATH TMPOEKTHYIO M HCCIEIOBATEIHCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh H  aKTyaJIH3UpOBaTh  MpoOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OTIPEACNATh e JeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH UX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHSI B  paccMaTpUBaeMbIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepPHAIBHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATUSMU U METOIAMU
(bu3nuecKol HayKu;



BJIAJE€Th  HaBbIKAMM  Y4€OHO-UCCIEAOBATENIbCKOM M MPOEKTHOM
NESTENHOCTY B 00JAaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJOB pelieHuss 3a1ady  (U3HUecKoro
COJIEP>KAHMSI, IPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH IO MOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCJI€ MPHU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U M aKTYaJlU3UpoBaTh 3ajady,
BBIIBUIaTh TUIOTE€3y €€ pEelIeHUs, HaxOAWTh apPryMEHThl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JESITENIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBI OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOIXO0/IbI U PEIICHHS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJI/IETh HABBIKAMU NOJy4Y€HUsS UH(POpMALMK (PUZUYECKOTO COIEPIKAHNS U3
VUCTOYHUKOB PpAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOKUCK,
aHaJIM3, CHCTEMATH3alMI0 M WHTEPHPETALHI0 HHPOPMAalUHUU Pa3THYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJb30BaTh CpeACcTBa HMHMDOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, pecypcocOepexeHusl, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOr0 COAEP)KaHHUS B PA3NIMYHBIX (PopmaTax C
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMAaNIbHYIO (HOPMY IPEICTABICHUS U BU3YyaTH3aL1H.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIICCTBJISATh OOIIEHWEe Ha Yypokax (U3UKHM U BO BHE-YPOUHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalliii HW CMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOK) TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

IMIOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U WHAUBUYAJIbHON
paboThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh €I COBMECTHOW JAEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTYAIUsIX, POSBIISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYILIECTBIISATh TO3HABATEIbHYIO ACSITEIBHOCT B 00JIACTH
(GU3MKU U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4u;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUIEHUS PACUETHBIX M Ka4E€CTBEHHBIX
3a7a4, TUIaH BBIMOJHEHUS MPAKTHUECKON paboThl ¢ y4ETOM HMEIOMINXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacIIMpATh paAMKH Y4€OHOIO IPEIMETA Ha OCHOBE JINYHBIX PEANIOYTEHUI;
JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAHUIMHA B 00JIACTH
(U3KMKHM, MOCTOSHHO MOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJIBTYPHBIH
YPOBEHB.

CaMOKOHTPOJ/Ib, IMOLMOHAJILHBIA HHTEJVICKT:

JAaBaTb OLICHKY HOBBIM CHUTYAllUsIM, BHOCUTb KOPPCKTUBLI B ACATCILHOCTD,
OLICHUBATBb COOTBCTCTBUC PEC3YJIILTATOB LCIIAM,



e BIIAJICTh HAaBBIKAMU IIO3HABATCIbHOW pediekcMr Kak  OCO3HAHMS
COBEpIIIAEMBbIX JIEUCTBUH M MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

e HCIIONH30BATh MPUEMBI PEhIIECKCHUHN IS OIEHKY CUTYAIINH, BEIOOpA BEPHOTO
pEIIICHNUS,

e YMETh OILICHMBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATH PEIICHUS IO HX
CHUKEHUIO;

e TMPUHUMATh MOTHBBI M apTyMEHTHl APYTHX TPH aHAINW3E pPe3yIbTaTOB
JIEATEIIbHOCTH,

e TMPUHUMATH ceOs1, MOHUMAs CBOM HEJIOCTATKH M JIOCTOMHCTBA;

e TMPHUHUMATh MOTHBBI M apTyMEHTHl JPYrdX IIPH aHAJIU3e pPe3yJbTaTOB
JIeATEIIbHOCTH,

e TMpU3HABAThH CBOE MPABO U MPaABO APYTUX Ha OMIUOKH.

B mpormecce gocTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS MPOTPAMMBI I10
buszuke I ypoBHS CpeaHero oOmero oOpa3oBaHUST Yy 00ydYarommxcs

COBEPIIIECHCTBYETCS AMOIMOHATbHBIN UHTEJUIEKT, MpeAnoJIararonini
c(hOpMHPOBAHHOCT:
e CaMOCO3HAaHHUSA,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOLIMOHAJILHOE COCTOSIHUE, BUAECTh HANPABIEHUS Pa3BUTHUS COOCTBEHHOM
AMOLIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTH aJanTUPOBATHCA K
AMOLIMOHAJIBHBIM M3MEHEHUSIM U NPOSBIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIH
U yCIIEXy, ONTUMHU3M, UTHUIUATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOIS U3
CBOHMX BO3MOKHOCTEH;

e OMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh TMOHMMATh AMOIMOHAJIBLHOE
COCTOSIHME JpPYTHX, YUWUTHIBaThb €ro IPHU OCYIIECTBICHUU OOILIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO H CONEPEKUBAHUIO;

e COLUMAIbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILLEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC HU
paspemniaTb KOHQIUKTBHI.

INPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 knacce npeMeTHbBIE Pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:



NOHUMATh  POJb (U3UKK B  IKOHOMHUYECKOW, TEXHOJOIMYECKOM,
HKOJIOTUYECKOM, COIMATIbHOM M J3THYEeCKON cdepax esTeIbHOCTH
4eJloBeKa, poJib U MECTO (PU3UKU B COBPEMEHHOM HAYYHOW KapTHHE MUDA,
3HAYEHUE OIMUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIMH  Pu3MUEeCKO TEOopuM —  MEXaHUKU,
MOJIEKYJISIpHOM (PU3UKH U TEPMOJAMHAMHKHU, POJIb (U3MUECKOW TEOpUU B
(dbopMHUPOBAHUU TIPEACTABICHUNA O (PU3UIECKON KapTHHE MHPA;

pasnuyarh yCI0BUs MPUMEHUMOCTH MOZENIeH (PU3NUECKUX TeJl U MPOIIECCOB
(s1BNEHMIT): MHEpIMalbHAS CUCTEMa OTCuY€Ta, aOCONIIOTHO TBEPIOE TENO,
MaTepHalibHasi TOYKa, PaBHOYCKOPEHHOE JBIKEHHE, CBOOOHOE TaJCHUE,
a0CoOTHO yrpyras aedopmarusi, aOCONIOTHO YIPYyroe W aOCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJENM Ta3a, JKUIKOCTH U TBEPIOTO
(KpUCTAIITMYECKOT0) TeNa, UACANIbHBINA T'a3, TOUCUHBIN 3aps]l, OJJHOPOJAHOE
AIEKTPUYECKOE TOJIE;

pasznu4ath yCIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OrPaHWYEHHOCTh UCMOJb30BAaHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOIECCHl U SIBIICHUSA,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOTOo JIBIKEHUS, (DOPMysbl KHUHEMATUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpa3oBaHus [anunes ajis CKOPOCTH U TepeMelieHus,
3akoHbl HproTOHA, TIpUHLMI ~ OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMHUPHOI'0 TATOTEHHS, 3aKOHbI COXPAHEHUS] MMITYJIbCa U MEXAHUYECKOU
DHEPTUH, CBSI3b PabdOTHl CHUJIBI C M3MEHEHHEM MEXAHHYECKOW 3Hepruu,
yCIIOBHUSI paBHOBECHS TBEPAOrO Teila), MPU OSTOM HUCIOJIb30BATh
MaTEeMaTU4YECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
(u3MUecKUX 3aKOHOB: IpeoOpa3zoBaHuil ['amuiesi, BTOPOro M TPETHErO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpaHEHHUS HMMIIYJbCa M MEXaHUYECKOU
DHEPTHUH, 3aKOHA BCEMHUPHOI'O TSATOTEHHUS;

AHAIM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHHUSI, UCTIOIB3YS
ocHOBHble monokeHuss MKT u 3aKkoHBI MOJEKYISpHOW (UBHKK H
TEPMOJIMHAMUKHU (CBSI3b  JIABJICHHUS UACAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW SHEpPruer TEIUIOBOTO ABWKEHHS M KOHLEHTpALHUEl ero
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOM
HHEpPruel TEIUIOBOIO JBUKEHUS €ro YacTHII, CBSI3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpalUuMel MOJIEKYJl M €ro TEMIIEpaTypoi, ypaBHEHUE
Menneneesa—Knaneiipona, mnepBbId 3aKOH TEPMOAWHAMUKHU, 3aKOH
COXPAHEHHMsI PHEPTUM B TEIUIOBBIX MPOIECCaxX), MPU 3TOM HCIOIb30BaTh



MaTEMaTHYEeCKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPUMEHUMOCTH
ypaBHeHus MenzaeneeBa—Knaneiipona;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3YA
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHLMAIBHOCTh
JIEKTPOCTATUYECKOTO MOJs, MNPHUHLHI CYHEPIO3UIMHN 3IEKTPUUECKUX
MoJIeH, TPU ATOM YKa3bIBash YCJIOBHS NMPHUMEHUMOCTH 3akoHa Kymona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHUs: 3aKOoHbl OMma i ydacTka
Uenu Y JJI9 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npaBmwia Kupxroda, 3akonst dapases A1 371€KTPoan3a);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJb3Yys BEIUYMHBI:
nepeMelleHne, CKOpOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TeJl, Cuia,
MOMEHT CHJIbI, IaBJIEHUE, TOTEHIIMAIbHAS YHEPTUsI, KHHETUYECKasi SHEPTUs,
MeXaHH4ecKasi DHeprusi, pabora CHIIbl, IIGHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWIa TSDKECTH, CHJa YIOPYIOCTH, CHJA TPEHMs, MOIIHOCTb, JHEPTrUs
B3aUMOJICUCTBHS Tena ¢ 3eMJIEN BOIM3H €€ MOBEPXHOCTH, SHEPTHS yIPYT oM
nedopMali Npy>KUHbBI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHAsI TeMIlepaTypa
Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSAS DJHEPrUsl HICATHHOTO
OJTHOATOMHOI'0 Ta3a, padoTa UACATBHOIO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KIIJ{ maeanbHOro TEMIOBOro ABUTATENs; 3IEKTPUUECKOE IOJIE,
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJIs, HAMPSKEHHOCTH TMOJII TOYEYHOTO
3apsfa WM 3apsHKEHHOTO IIapa B BaKyyMe U B JIUPJICKTPHUKE, MOTSHIIHAI
AIEKTPOCTATUYECKOTO MOJsI, PA3HOCTh MOTEHUMAIOB, AJIEKTPOABUKYILAS
CWJIa, CWJa TOKa, HaNpsKEHHWE, MOUTHOCTh TOKAa, AJIEKTpUYecKas EMKOCTb
IUIOCKOTO  KOHJEHCaTopa,  CONPOTUBIEHHME  y4yacTKa  ILeNu ¢
MIOCJIEOBATENbHBIM U MMAPAUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO MOl KOHAEHCATOPa;

OOBSICHATb  OCOOCHHOCTH  MpOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHUYEeCKOe JBIKEHHE, TEIUIOBOE [IBI)KEHHE YacTHI] BeIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHHE, MudPy3usi, ucrmapeHue,
KHUIIEHHE W KOHJAEHCAIus, IUIaBI€HUE U KPUCTAUIM3alUsl, HAlIPaBIE€HHOCTh
TeIUIoNepeaaun, IEKTpU3alus Tell, SKBUMOTEHIIMAIbHOCTh MTOBEPXHOCTH
3apsHKEHHOT O TIPOBOIHUKA;

IPOBOJNUTH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BETHMYUHBI OT
JPYroi C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, ITPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThbl MOJTYYEHHON  3aBUCHMOCTH
buznueckux BeIMUYMH B BHAE TpadukoB ¢ y4€ToM abCOITIOTHBIX
NOrPEIIHOCTEd  M3MEpPEHWH, JellaTb  BBIBOABI IO  pe3ysibTaram
UCCJIEI0BaHNUS;



NPOBOAUTH KOCBEHHbIE M3MEpEeHUS (U3UYECKUX BEIUYMH, IMPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHWBATH A0COJIOTHBIC U
OTHOCHUTEJIbHBIE ITOIPELTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIE PE3YNbTaThl M JE€NaTh BBIBOJ O CTaTyce MPEMIOKEHHOU
TUIOTE3bI;

coOIr0aTh NpaBuiia 0€30MacHOro Tpy/a Npy MPOBEICHUH UCCIIEI0BAHU B
pamMKax  y4yeOHOro  SKCIEpUMEHTa,  MpakTUKyMa U Y4eOHO-
UCCJIEIOBATEIbCKOM W IPOEKTHOW JEATEIBHOCTH C HCIOJb30BAHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 00OPYAOBAHMUS;

pewatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
bu3nyueckoil MOJIEIbI0: HA OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MuecKod MOJENH, OTBEYawllnel TpeOoBaHUSAM 3ajayw,
OPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYAThl (PU3MIECKIX
TEOpUM MPHU HCIOJIB30BAaHUM MATEMaTUYECKUX METOJOB PELICHHUs 3a/ad,
MPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATH METOJBI PEIICHHS C YUYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyroluue NpUMEHEHUS 3HAHUM u3
Pa3HbBIX pa3lie’oB Kypca (pU3UKH, a TAaK)Ke MHTErpalliu 3HAHUW U3 JAPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI ¢ OMOPOIl HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
NPUHLHUIIOB paObOThl U3MEPUTETBHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJOTMYECKHUX MTPOLIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHif;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
NESITETbHOCTH 4YEJOBEKa, CBA3aHHOM € (PU3MYECKUMH TMPOIECCaMH, C
MO3UIUN IKOJOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIIOHATIEHOM
PUPOAOIONB30BAHNN, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKl M TEXHOJOTHM JUIsl [JAIBHEHIIErO Pa3BUTUS YEJIOBEYECKOTO
00111eCTBA;

MPUMEHSTh pa3linyHble CrocoObl paboThl ¢ MHboOpManue (u3nIecKoro
COZICpKaHUSI C HUCIOJB30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHbIE



TEXHOJOTUU JUIsI TIOMCKA, TepepabOTKH M TPEABIBICHUS YYeOHOW U
HAYYHO-TIOMYJISIPHON MH(MOPMAINU, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINN
uH(pOpMAaIUKU, TOJYYCHHOM U3 PA3JIUYHBIX HCTOYHHKOB, KPUTHUECKH
aHATM3UPOBATh  TOJy4aeMyl0  WH(GOpMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIONIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMaInK;

MIPOSIBJIATH OpraHU3aliOHHBIC u MO03HABaTEIbHBIC yMEHUS
CaMOCTOSTEILHOTO MPUOOPETESHUS HOBBIX 3HAHUK B TIPOIIECCE BHITTOIHCHUS
MIPOCKTHBIX M YI4EOHO-HUCCIIEIOBATEIILCKUX padoT;

paboTaTh B TpyNIE C HCIOJTHEHUEM pa3IUYHBIX COIHMAIBHBIX POJIEH,
TUTAHUPOBATh Pa0OTy TPYIIIbI, PAIIMOHATBHO PACIIPENCIIATh NeATEeIbHOCTD
B HECTaHJAPTHBIX CUTYaIlUsSX, aJCKBaTHO OIICHWBATh BKJIAJl KaXXJIOTO W3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

NPOSIBIISITE MOTUBAIUIO K OyayIiei mpodhecCHOHaTbHOW ACITETLHOCTH TI0
CHEIUATBHOCTAM (PU3NKO-TEXHUIECKOTO TIPODUIISL.

K xoniy o0yuenus B 11 knacce npeIMeTHbBIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUYECKOU, TEXHOJIOTMYECKOU, COLMATBHOM
U ATUYECKON cdepax NesTeNbHOCTH 4YelIOBEKa, POJb U MeCTO (M3HKU B
COBPEMEHHOW HAy4YHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NeSTENbHOCTH YEJIOBEKa M JalbHEHIIeM HayYHO-TEXHHUYECKOM pPa3BUTHUH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — IIICKTPOJUHAMUKH,
CHELMaTbHOW TEOpUU OTHOCUTENBHOCTH, KBAHTOBOM (U3UKHU, POIb
¢busnueckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUN O (PU3HUECKOU
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOLIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOJIE;
pa3ianyaTh yCIOBHUS MIPUMEHUMOCTH MoJieNel (PU3ndecKuX Tel U MPOIECCOB
(s1BJIEHMIT): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAaHUs, MaTeMAaTHUYECKUN MAasTHUK, WJI€aTbHBIN
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UCAIbHBIN
KoJ1e0aTeIbHbII KOHTYp, TOHKas JIMH3a, MOJIETIEH aToMa, aTOMHOIO0 SApa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTh ycioBHs (TpaHHUIbI, 00JIaCTH) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMH xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE MPOIECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOKEHUS M 3aKOHBl DJJIEKTPOAVNHAMUKH U
CHELUAJIbHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBwio Jlenma, cBsi3p  OJIC
CAaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM II€NM CO CKOPOCTBIO
WU3MEHEHMSI CUJIbI TOKA, IOCTYNAThl CIIELIMAIBHON TEOPUH OTHOCUTENBHOCTH
OWHIITENHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dotoaddexra, nepBbIii U BTOPOH MocTynatel bopa, MpUHIUIT COOTHOLIEHUS
HeonpenenéHHocte ['elizenOepra, 3aKOHbI COXpaHEHHUsS 3apsIOBOIO U
MacCOBOI'0 YHCEJ ¥ SJHEPTUU B SJEPHBIX PEAKLUAX, 3aKOH PaINOaKTUBHOI'O
pacmaja);

ONKCHIBATh (PU3MYECKHUE TPOLIECCHl U SIBICHUS, MCIOIb3Yys BEITUYUHBI:
HANPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIsA, MOTEHIAN 3JIEKTPOCTATHYECKOrO
MoJis, Pa3HOCTh TOTEHIMATIOB, OJJICKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOrO TMOJIA, MarHUTHBIA MOTOK, cwia Amnepa, MHIYKTHBHOCTD,
ANEKTPOABMKYILAsA CUJIa CAMOMHIYKLUHH, 3HEPrusi MArHUTHOIO IOJIA
MIPOBOJIHUKA C TOKOM, PENIITUBUCTCKUN UMITYJIbC, [TOJIHASI SHEPTUs1, SHEPT Ul
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MAaCCOBOE YUCIIO
W 3apsi SApa, SHEPTUS CBSI3U AP,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, UHTEP(EpEeHITUS
BOJIH, Ju(pakuus, JAUCIEpCUs, TIOJHOE BHYTPEHHEE OTpakKeHHUE,
dbotoanexkTpuueckuii 3pdext (hororddexr), anbda- u Oera-pacnasl saep,
ramma-u3JiaydeHue siep, Pu3nyeckre NpUHIUIBI CIEKTPAIbHOIO aHAIU3a U
paboThI J1a3epa;

OIPEAENATh HAIPaBICHUE WHIAYKLIWW MAarHUTHOTO TOJs NPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa 1 cuisl JIopeHua;

CTPOUTH U300pakeHHE, CO3AaBAEMOE MJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHATh OCHOBOIIOJNATalOIINE ACTPOHOMHUYECKUE IOHATUS, TEOPUH H
3aKOHBI I aHajuuM3a ©W  OOBSACHEHHS  (UBHUYECKUX IPOIECCOB,
MPOUCXONAIINX B 3BE3J1aX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIaJIaKTUUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
NPOBOANUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TNPSMBIX HM3MEPEHUH, NpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHUpOBaTh pe3yJbTaThbl MOJTYYEHHON  3aBUCHMOCTH
buznueckux BeIMUYMH B BHAE TpadukoB ¢ y4€ToM abCOITIOTHBIX
NOrPEIIHOCTEd  M3MEpPEHWH, JellaTb  BBIBOABI IO  pe3ysibTaram
UCCJIEI0BaHNUS;



MPOBOANTh KOCBEHHBIC HM3MEPCHUS (U3UYECKUX BEIMYMH, IPU STOM
BBIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUS, OICHUBATH aOCONIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJNUTD OMBITHI 10 MPOBEPKE MPEVIOKEHHON TUIIOTE3bI: IIAaHUPOBAThH
AKCIEPUMEHT, COOMpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJTYYCHHBIE PE3YNbTaThl M JIENaTh BBIBOJ O CTaTyce MPEIOKEHHON
TUIOTE3bI;

OITMCHIBATH METOBI MOTYICHHUS HAyYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
co0uro1aTh paBuiia 0€30MacHOrO TPy ia MPH MPOBEACHUN UCCIEA0OBAHNN B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa U y4eOHO-
UCCIIEJIOBATEILCKOM M MPOEKTHON JEATENbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemaTh pacdy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOU
GU3NYECKO MOMENbI0: Ha OCHOBAaHWM aHAl3a YCJIOBUS BHIOMpATh
¢usnyeckue Mojenu, OTBEYaloIlMe TPeOOBAaHUSAM 3aJaud, MNPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKUX TEOpPUi
OpU  WCIOJNB30BAHUM MAaTEMAaTUYECKUX METOJOB peIIeHHS  3ajad,
MPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C yU4ETOM MOIYYESHHBIX
pe3yJIbTaTOB;

pemaTh KadecTBEHHBIE 3a7add, TPEOyIoUIue NpPUMEHEHUs 3HAHWA W3
pa3HBIX pa3JeNnoB Kypca (PU3MKH, a TaKKE UHTETPAI 3HAHUN U3 IPYTUX
OPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHUECKYIO
IEMOYKY pacCy>KICHHUH ¢ OMOPOii HAa U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NIECKUE SBICHHUS,

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

PUBOIUTH IPUMEPHI BKJIa/1a POCCUICKUX M 3apyO0eKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIIEHWBATH MOCIEICTBUS OBITOBOW M MPOU3BOACTBEHHON
JESITENILHOCTH YeNIOBEKa, CBS3aHHON ¢ (PU3MYECKHMH IpoIleccaMu, ¢
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O palliOHATIHLHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTHKECHHUN
HAyKM M TEXHOJOTMHA IS JaJbHEHIIETr0 pa3BUTHUSA YEJIOBEUYECKOTO
00111ecTBa;

MPUMEHSTh Pa3IndHbIe CIOCOOBI paboThl ¢ MHbOpManuer (GU3NIecKoro
COZIEpKaHUSI C HCIOJB30BAaHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJIOTUH, TIPU ATOM HCIOIB30BaTh COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepabOTKU M NPEAbsBICHUA Y4EOHOH W
HAyYHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uHpOpMAIMU, TOTYYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATH  MOJy4aeMmMyl0  HMH(OpMalMIO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk U Ha OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

TPOSIBIISITH OpTraHHU3aIMOHHBIC u MO3HABATENbHBIC YMEHHUS
CaMOCTOSTEIBLHOr O MPUOOPETEHUS HOBBIX 3HAHUM B MTPOLIECCE BHITIOJHEHUS
MIPOCKTHBIX M y4eOHO-UCCIIEA0BATEILCKUX padoT;

paboTaTh B TpYIIE C HCIOJIHEHWEM pa3JIHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAllMOHAIBHO PaCHpe/lesaTh ACSATEIbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJI€KBaTHO OLIEHMBATh BKJIAJ Ka)X/I10Tro W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI;

NPOSIBISTH MOTUBAIMIO K OyayIiei mpodecCuoHaIbHOU ASSITETbHOCTH IO
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOT O IPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcbl
Pasnea 1. HAYUYHBI METO/ IO3HAHUWS ITPUPO/IbI
11 HayuHb1il MeTO1 MO3HAHUS TIPUPOBI 6
Hroro mo pasneiny 6
Pasnea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOro Tena 5
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10
Hroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3NUKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15
3.2 Tepmonunamuka. TenaoBbie MalIMHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
MePEXO0/IbI
Hroro mo pazneny 49
Pazgen 4. QJIEKTPOANHAMMUKA
4.1 DIIEKTPUYECKOE TT0JIE 24
4.2 [TocTosIHHBIN ANEKTPUUYECKUI TOK 24




4.3 Toxu B pa3auvHbBIX cpenax 6
Hroro no pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 DuU3nYECKUil NPaKTUKYM 16 16
Wroro no pazueny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchl
Pazgen 1. JIEKTPOANHAMMUKA
11 MaruautHO€ noJie 14
1.2 DneKTpoMarHuTHast MHAYKIIHS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuyeckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHuyeckre U 3JeKTPOMarHUTHbIE 10 1
BOJTHBI
24 OnTuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnosel CTO 5 1
HUroro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KoprnyckynsipHO-BOJIHOBOH Ayann3m 15

4.2 duznka aToma 5

43 ®dwu3uKa aTOMHOTO S7pa U dIIEMEHTAPHBIX 5
' YaCTHUIL




Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMEeHTBl aCTPOHOMMHU U aCTPOPUIUKU 12
Hroro no paszneny 12
Pazznen 6. PUSHUYECKUN MPAKTUKYM
6.1 du3nUeCcKuil NPaKTUKyM 16 16
Hroro no paszneny 16
Pazgen 7. OBOBIMAIOIIEE IOBTOPEHHUE
CucreMmaruzanys U 00001eHne
71 MIPEIMETHOTO COJIEPIKAHUS U OIIBITA 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO NPU
n3yueHnu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
Kosn4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie flliiy'leﬂlrlﬂ :)lﬁ:)l:lI;OBaTe.Hbele
padoTsbI padoThbI pecypesr
1 dusnka — pyHAaMeHTaIbHas HayKa O 1
npupoje
) Hay4HbIi1 METO/] TO3HAHUS X METO/IbI 1
UCCIIEIOBaHMS (PU3MUYECKHX SBICHUI
DKCIIEPUMEHT U TEOpUs B MPOLIECCE
3 no3HaHus npupoasl. HaGnronenue u 1
IKCIIEPUMEHT B (PU3HKE
4 CrniocoOb1 u3mMepeHus: Gu3NYECKUX 1
BEJIMYHMH
AOGcoutoTHAs M OTHOCHUTENIbHAS
5 MOTPEITHOCTH U3MEPEHUN (PU3UIECKUX 1
BEJIMYHH
MognenupoBanue B ¢pusuke. Ponab u mecto
6 ¢u3uku B pOpMUPOBAHUH COBPEMEHHOM 1
HAYYHOH KapTHHBI MUPA, B TIPAKTHUECKOM
NEeSITeITLHOCTH JIFO/IeH
Mexanunueckoe aBrxenue. Cuctema
- orcueTa. OTHOCUTEIBHOCTh 1

MCXaHUYCCKOT'O ABMKCHUA. HpHMaSI n
06paTHa>1 3aJa4 MCXaHUKH




Pannyc-BexTop MarepuaibHON TOYKH, €T0
MPOEKIMH Ha OCH KOOPMHAT.
Tpaexropus. [lepememienne. CKopocTb.
WX mpoekiuu Ha 0cu KOOpIUHAT

PaBHOMEpHOE MPSAMOTHMHEWHOE JIBIKEHHE.
['paduueckoe onrcaHne paBHOMEPHOTO
HpﬂMOJ’IHHeﬁHOFO JOBHUXKCHUSA

10

CrnosxeHue nepeMenieHni 1 CKOpPOCTE.
Pemenue 3anau

11

HepaBHomepHoe aBukeHre. MrHOBEHHAs
CcKopocTb. Yckopenue. [Ipsmonuneitnoe
ABWIKCHUC C TIOCTOAHHBIM YCKOPCHHUEM

12

13

14

I'padmueckoe onvcanue NpsIMOIMHEHHOTO
JIBI)KEHUS C TOCTOSIHHBIM YCKOPEHHUEM

CBoOogHOe masienne. Y CKopeHue
CBOOOIHOI0 MaAeHHUs. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX Ipaduku

JIBO>KeHHE Tea, OPOIICHHOTO IO YTIIIOM
K TOPU30HTY

15

KpuBonuneiinoe npuxenue. [IBuxeHne
10 OKPYXHOCTH. YTJIOBas U JIMHEWHAs
ckopocTtb. [lepuos u yacrora.
LleHTpoCTpEMUTEIBHOE U TIOJIHOE
YCKOpEHUe

16

KonTponbhas paborta o Teme
"Kunematuka"




[lepBbiif 3akoH HetoToHa. MHEpmanbHbIe
cucreMsl otcuéra. [IpuHmmn

17 OTHOCUTEIBHOCTH I anuiies.
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOnelicTByroIas cuina. Bropoi
3akoH HeroToHna. Macca

19 Bzaumopneiictue ten. Tpernil 3akoH
Hrrotona

20 [IpuHuun cynepnosunuu cui. Pemenue
3aJ]a4 Ha IpUMEHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJICHTHOCTh I'PABUTAIUOHHON U
MHEPTHOU MaccChl

99 Cwuia TSDKECTH U YCKOpEeHHUE CBOOOHOTO
MmaJeHus
JIBrm>keHne HeOECHBIX TEJ U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUABI CUI

25 TpeHusl. J{BUKEHHUE B )KUIKOCTH U ra3e C
Y4ETOM CHJIbI COIPOTUBIIEHUS CPEIBI

26 Hasnenue. ['mapocratnueckoe JaBJICHUE.
Cuia Apxumena
AOGCOTIOTHO TBEPIOE TEIO.

27 [TocTynaTenbHOE U BpalliaTeIbHOE

JBIKEHUE TBEPJIOTO Teya




28

MOMEHT CuJIbl OTHOCUTEIIBHO OCH
Bpaienus. [lnedo cuiibl

29

CrnosxeHue cuil, IPUIOKEHHBIX K
TBepAoMy Tery. LIeHTp TskecTu Tena.
YcnoBust paBHOBECHS TBEPJOTO Tea.
Bunasl paBHOoBecHs

30

Pemenue 3amau

31

KonTponbaast paborta o Teme
"Jlunamuka. CtaTuka TBepaOro Temna"

32

NMnynbc MaTepuanbHOW TOYKH, CUCTEMBI
MaTepuanbHbIX Touek. LleHTp macc
CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK. TeopeMa
0 JIBUKEHHUHM LIEHTPA Macc

33

WMmynbe cuilbl 1 UI3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

34

Mowment HUMITYJIbCA MaTepHaHBHOﬁ TOYKH.
HpCI[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCAa B HEHTPAJIBbHBIX ITOJIAX

35

Pemenue 3amau

36

PaGota cuibl Ha MaOM U HA KOHEYHOM
nepemeteHuu. ['padpuueckoe
npejcraBieHre padboTsl CHlbl. MOIIHOCTD
CHJIBI

37

Kunernueckas sneprus. Teopema 00
MU3MEHEHHH KHHETHYECKON SHEPTUU
MaTepHaIbHON TOYKH




38

[ToreHnManbHBIE U HETOTCHIIMAIILHBIE
cuisl. [loTrennmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbs kocMuyeckast CKOpocTb. CBs3b
palboThI HEMOTEHIIMAJIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKON dJHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPrUuu

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepnymnu 15 uneanbHOM
KHUJIKOCTU

41

KonTponbHast pabora 1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKeE"

42

PazButue npeacrasneHuii o npupoe
Term1oTel. OcHOBHEIE mTo0okeHnsT MKT.
Huddysus. BpoyHoBCcKoOe IBHKEHHE

43

Crpoenue ra3o00pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapakTep JBIKCHUS U
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA

44

Macca u pazmepbl MOJIEKYT (aTOMOB).
Konuuectso BeEIIECTBA. IlocTosiHHAS
ABoraapo

45

Temnepatypa. TemioBoe paBHOBECHE.
IlIkana Lenbcust

46

Pemenue 3amau

47

NneansHbll ra3. ['a30BBIe 3aKOHBI

48

VYpaBnenue MenaeneeBa-Knaneipona.
Pemenue 3agau




49

AOcoiroTHas TemriepaTypa. 3akoH
JanbroHa

50

I/I3OHpOHCCCBI B MACAJIBHOM ra3€ C
IMOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA

51

I'paduyeckoe mpeacTaBicHue
U30IPOIIECCOB: H30TEpMa, U30X0Pa,
n3o0apa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

55

CBs13b a0COTIOTHON TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeaHEeN KHHETUYECKOU DHEPTrUen
NOCTYNATEIbHOTO TEIIOBOTO ABMKEHUS
e€ yacTHull

O00011eHHUE U CUCTEMATU3ALMS 3HAHUN
o teme "OcHoBer MKT"

56

KonTtponbnas padota o teme "OCHOBBI
MKT"

57

TepmoanHamuueckas cuctema. 3ailaHue
BHEIIHUX ycaoBul 1 T/ cucrteMsl.
BHelnue v BHyTpeHHHE NTapaMETPBl.
[TapameTpsl T/] cucTembl Kak cpeHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauasio TepMOAMHAMUKH.
Camonpou3sBosnbHas penakcauus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO




59

Mogaenp ueaabHOTrO Taza B
TEPMOJIMHAMUKE. Y CJIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIH

60

VYpaBHenue Menzeneesa-Knaneiipona u
BBbIpa)K€HUE Il BHYTPEHHEH SHEPruu

61

BeIpaxxenue 111 BHyTpEHHEN YHEPTUH
OJIHOATOMHOT'O MJI€aJbHOIO rasa.
KBazucraTnueckue u HeCTaTUUECKHE
IIPOLECCHI

62

OnemeHTapHas paboTa B TEpPMOJIUHAMUKE.
Brruncnenue pabotsl o rpaguky
mporecca Ha pV-auarpamMme

63

Tennonepenaya kak crocod U3MEHEHUs
BHyTpeHHel sneprun T/l cuctemsr 6e3
COBepLIEHUS pabOTHhI

64

KonBeknus, TeImIonpoBogHOCTb,
U3JIy4EeHHE

65

KonndaectBo TennoTel. TemioéMKocTh
Tena. Y ienbHas U MOJISIpHAS
TEIIOEMKOCTH BEIIECTBA. Y JCIIbHAS
TEIJIOTa CTOPAHUsI TOILJIMBA

66

Pacuér xoymuecTBa TEIUIOTHI pu
TCIIonEpeaaqdc

67

[Tonsitue 06 aguabaTHOM TpoIIEcCe.
[IepBblil 3aKOH TEPMOAUHAMUKHI

68

KonmuaecTBo TemnoTel u paboTa Kak Mephl
W3MEHEHUS BHYTpeHHe# sHeprun T/]
CHUCTEMBI




69

Btopoii 3ak0oH TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX H HEPABHOBECHBIX
nporeccoB. HeoOpaTuMoCcTh MPUPOTHBIX
MPOIIECCOB

70

HpI/IHI_II/IHBI ﬂeﬁCTBHH TCIIJIOBBIX MalllvH.

KIIA

71

MakcumansHoe 3Hauenue KIT. Iukn
Kapno

72

Pemenue 3amau

73

DKOJIOTHYECKHUE aCIEKThI UCIIOJIb30BaHU
TEIIOBLIX JABUTaTeseit. TemmoBoe
3arpsA3HEHUE OKPYXKalolen cpebl

74

Pemenue 3agau

75

O000111eHrEe U cUCTEMAaTU3aLMs 3HAHUN
no teme "Tepmonunamuka. TeroBbie
MaIIuHe!"

76

KonTponbhas paborta o Teme
"Tepmoaunamuka. TernnoBbsie MaluHb!"

77

[TapooGpazoBanne 1 KOHICHCAIHS.
Hcnapenue u kunenue. Y neybHas
TEIUIOTa MapooOpPa30BAHHUS

78

HacpliienHbie 1 HEHACHIIIEHHBIE TTaPHI.
KadecTtBeHHAs! 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO TIapa OT
TEMIEPATYPhl, UX HE3ABUCUMOCTb OT
00BEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTb TeMIEPATypbl KUTICHUS OT
JAaBICHUS B )KUIKOCTH




BraxxnocTs Bo3yxa. AOCONIIOTHAS U

7 OTHOCHTEIIbHAS BIIAYKHOCTD

80 Pemienue 3amau
TBépnoe teno. Kpucrannumueckue u

81 aMopdHbIe Tesa. AHU30TPOIHS CBOMCTB
KPHCTAJIOB

82 [InaBnenue u kpucramumsanus. Y aesnbHas
TeruioTa miasieHus. Cyonumanus
Hedopmannu TBEpaoro tena. Pactskenue

83 u ckarue. Casur. Moayns FOnra. [Ipenen
ynpyrux nedopmarnmii
TemnnoBoe pacIMpEeHHE KUAKOCTEN U

84 TBEPBIX TeJ1. AHTAPMOHMU3M TEIUIOBBIX
KOJIeOaHUH YacTHIl BEIIeCTBa

85 [IpeoOpazoBanue sHEepruu B (pa3oBbIX
nepexoaax

86 YpaBHeHHe TeIUI0BOro H6anaHca

87 Pemenue 3amau
[loBepxXHOCTHOE HaATSKEHUE.

38 Kanunnspusle snenus. JlaBiaenue noj
UCKPUBJICHHOM MOBEPXHOCTHIO KHJIKOCTH.
®opwmyna Jlamaca
O0600611eH1e U cUCTeMaTU3alus 3HaHU!

89 1o Teme "ArperatHble COCTOSIHUS
BeniecTBa. PazoBbie nepexoan"”
KonrtponbHas pabora no Teme

90 "ATperaTHble COCTOSIHHS BEIIECCTRA.

®dazoBbie Iepexonl"




91

DnexTpu3anus Tel U e€ MposBICHUS.
DnexTpuyeckui 3apsia. JBa Buna
ANeKTpUUECcKuX 3apsaoB. [IpoBoHUKH,
JUBIEKTPUKU U TTOJTYITPOBOIHUKHI

92

DJIeMEHTAPHBIN JIEKTPUUECKUH 3apsi.
3aKOH COXpaHEeHHsI IJEKTPUUECKOTO
3apsaaa

93

B3anmoperictsue 3apsnoB. TodyeuHble
3apsansl. 3akoH Kynona

94

Pemmenue 3agau

95

DnekTtpuueckoe nose. Ero gelictBue Ha
ANEKTPUUYECKUE 3aPS bl

96

Hanpsix€HHOCTD 31EKTPUYECKOTO MOJs.
[TpoOGHbIit 3apsia. JInHUKM HANPSHKEHHOCTH
3eKTpudecKoro nois. OqHOpoIHOE
IIEKTPUYECKOE 110JIe

97

[ToTeHManbHOCTh NEKTPOCTATUIECKOTO
noJisi. Pa3HOCTH MOTEHIIMAIOB U
HapsDKEHUE

98

HOTCHIII/IaJIBHaSI OHEPIruA 3apsiga B
QJICKTPOCTATUYCCKOM IIOJIC. HOTGHI_II/IaJI
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs13b HANPSHKEHHOCTHU TOJISL U Pa3HOCTH
MOTEHLHUAJOB ISl 3JIEKTPOCTATUYECKOT O
noJis

100

[IpuHIUI Cynepno3uuu 3JIEKTPUIECKUX
oJen

101

Pemenue 3agau




[Tone Toueunoro 3apsana. [lone

102 .
PaBHOMEPHO 3apsKEHHOM Chepbl
[one paBHOMEPHO 3apsKEHHOTO T10

103 00bEMy mapa. [Tone paBHOMEpHO
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 [TpOBOAHHKH B 3JIEKTPOCTATHICCKOM
nojie. YCIIOBHE PaBHOBECHS 3apsiI0B

105 JM3IeKTPUKHU U TOTYIPOBOIHHUKH B
ANEKTPOCTATUYECKOM TI0JIe
Konaencarop. D1eKTpoEMKOCTh

106 KOH/ICHCATOPA. DICKTPOEMKOCTh
TUIOCKOTO KOH/ICHCATOpa

107 [TapannensHOE COeAMHEHNE
KOH/ICHCATOPOB

108 ITocnemoBaTensHOE COeTUHECHNE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOr0 KOHAECHCATopa

110 Pemenue 3amau

111 JIBr>KeHUE 3apsiKEHHOW YaCTHIIBI B
OJTHOPOJHOM DJIEKTPUIECKOM TIOJIE

112 Pemenue 3amau

113 O0600611eH1Ee U cUCTeMaTU3alus 3HaHU!
o Teme "DiekTpudeckoe mnosie"

114 Kontponsnas pabota o teme
"OnexTpuueckoe noie"
Cuita Toka. [locTosAHHBIN TOK. Y CIOBHS

115 CYIIECTBOBAHUS MMOCTOSHHOTO

SJICKTPHUYCCKOI'0 TOKA




116

Ncrounuku Toka. Hanpsixenue u 3/1C

3akon Oma 111 y4acTKa IeMu.

117
DNEeKTpUUECKOe CONPOTUBIIEHUE
3aBUCHUMOCTB CONIPOTUBICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JITTUHBI
Y TUTOIIIA T TIOTIEPEYHOTO CCUCHUS

119 YaenbHOe CONPOTUBICHHUE BEIECTRA.
Pemenue 3amaq

120 [TocnenoBarensHOE, MapalIeIbHOE,
CMEIIIaHHOE COCIMHEHHE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX
ueneil. [lpaBuna Kupxroga

122 Pemenue 3amau

123 Pabota anexTpudeckoro Toka. 3akoH
Hxoyna —Jlenna

124 Pemenue 3amau
MOIIHOCTD JEKTPUIECKOTO TOKA.

125 TennoBass MOIIHOCTh, BBIIEIACMas Ha
pe3ucTope

126 Pemenue 3amau

197 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA

128 3axoH OMa aJ1s1 TOJIHOM (3aMKHYTOM)
3JIEKTPUYECKOH LEnHU

129 Pemenue 3amau

130 MoOIIHOCTh UCTOYHUKA TOKA

131 KopoTtkoe 3ambikanmne




132

KOH,I[GHC&TOp B IICIIN ITIOCTOSIHHOI'O TOKa

133 Pemrenue 3amau

134 Pemenue 3aaau no reme "[locTostHHBIN
3JIEKTPUYECKUN TOK"

135 Pemenne 3amau nmo teme "IlocToSHHBIH
AJIEKTPUICCKUMA TOK"

136 Pemenune 3agau no reme "[locTostHHBIN
3JIEKTPUYECKUN TOK"

O000111eHrE U cUCTEMAaTU3aLMs 3HAHUN

137 no TeMe "[oCTOSHHBIN MeKTpUYeCKuit
TOK"

138 KonTponbhas paborta o Teme
"IToCcTOAHHBIN 2JIEKTPUUYECKUN TOK"
DJleKTpHYecKasi IpOBOAUMOCTh

139 pa3IMYHBIX BEHIECTB. DIEKTPHUECKUI TOK
B MeTajuiax. CBEpXMpoOBOAUMOCTD
DJIEKTPUUYECKUIN TOK B pacTBOpaxX U

140 pacriaBax AJIeKTPOIUTOB. 3aKOHBI
®dapajes I AIEKTPOIn3a

141 DnexTpuueckui Tok B rasax. Ilnazma

142 DJIEKTPUYECKUI TOK B BAaKyyMe.
Bakyymabie mpubopbl

143 DNEKTPUUECKUH TOK B MOIYIPOBOAHUKAX

144 [onynpoBoIHUKOBBIE TPHOOPHI
DU3NYECKUN TPAKTUKYM 10 TEME

145 "N3MepeHune cuiibl TOKa U HANPSHKEHUS B

[eTTH TTOCTOSTHHOTO TOKA IPH ITOMOIIN
AHAJIOTOBBIX U IHU(POBBIX




HU3MEPHUTEIIbHBIX PUOOPOB" WIIH
"3HaKoMCTBO ¢ IM(PpPOBOIt TabopaTtopueit
no ¢usuke. [Ipumeps! u3MepeHus
(buU3MYECKUX BEIMYNH MPU TTOMOIIN
KOMITbIOTEPHBIX JATUUKOB"

146

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JIBUKEHHUS C
LEJIBIO OTIPEAEIICHUSI MTHOBEHHOM
ckopocTH"

147

DU3NYECKUIN TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBWKEHHUU 110 HAKJIOHHOM MIOCKOCTH"
win "UccnenoBanue 3aBUCUMOCTH MTYTH
OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
IBHOKeHUN"

148

DuU3HYECKUN PAKTUKYM 110 TEME
"3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydyeHue 1BHKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIEHO"

149

PuU3NUECKU PAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Tena 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" mim "HMccnenoBanue
3aBHCHUMOCTH NepHoAa 00palleHus
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpos”

150

DU3NYECKUN TPAKTUKYM 10 TEME
"U3MepeHune paBHOJACHUCTBYIOIIEH CHJTbI




IpY ABUKEHUH OpyCcKa 110 HaKJIOHHOM
iockocTh" win "IIpoBepka runoTessl o
HE3aBUCUMOCTHU BPEMEHU JABUKCHUSA
Opycka Mo HaKJIOHHOU TIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchol”

151

DU3NYECKUN TPAKTUKYM I10 TEME
"UccaemoBaHue 3aBHCUMOCTH CHII
YIPYTOCTH, BOZHUKAIOIINUX B MPYKUHE U
pe3nHOBOM 00pa3slie, OT ux aegopmanuu’
nnyu "M3yueHne IBUKEHUSI CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, TICPEKUHYTON Yepe3

JIErkuii OJ10K"

152

DuU3HYECKU MPAKTUKYM 110 TEME
"U3mepenue koapuimenta TpeHus mno
BEJIMYMHE YIJIOBOT0 KO3 dHUIINeHT
3aBucumoctu Frp(N)" min
"UccnenoBanue ABUKEHUSI OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM
k03 puunentom tperus” nwim "Msyyenue
JIBU>KEHUSA Tpy3a Ha Bajly ¢ TpeHHuem"

153

®u3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN paBHOBECHS
TBEPAOTO TEJA, UMEIOIIETO OCh
BpaieHus" i "KoHcTpynpoBanue
KPOHILITEWMHOB M pacy€T CUJI ynpyrocTtu"
win "M3yuenue ycToMuynBOCTH TBEPAOTO
TEJa, UMEIOLIETO IIOIA b OMOpPhI"

154

Du3HYECKUl IPAKTUKYM 110 TEME
"3Mepenune uMiysbca Tesia 1mno




TopMO3HOMY IyTH" niu "M3Mepenue
CHUJIBI TATH, CKOPOCTH MOJICITH
AIIEKTPOMOOWIISI U MOIITHOCTH CHJIBI TSTH"
niu "CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CUJIbI" WIIH
"UccnenoBanue coxpaHEHUs] UMITYJIbCa
IIpU YIIPYroM B3aUMOJIEUCTBUN" UITU
"N3MepeHue KHHETUUECKON SHEPTUH Tea
110 TOPMO3HOMY ITyTH"

155

DU3NYECKUN TPAKTUKYM 10 TEME
"N3ydyeHue u30TepMUYECKOTO Mpouecca
(peKOMEeHJ0BaHO UCTOIb30BaHUE

1 poBoit 1abopaTopun)" uu
"N3y4yeHne n30XOpHOro mpouecca” uin
"N3ydenue nzobapHoro mpoiecca’ uiu
"IIpoBepka ypaBHEHUSI COCTOSHUS"

156

®u3NYECKU NPAKTUKYM II0 TEME
"N3Mepenue yaenbpHol TernaoéMkoctu"
wn "HccnenoBanue nmpouecca OCThIBaHMSA
Benrectna" win "UccienoBanue
aauabaTtHoro npouecca" uinn "U3ydyenue
B3aMMOCBS3HU HEPIrun
MEXMOJIEKYJIIPHOrO B3aUMOJEHCTBUS U
TEMIIEPATYPBI KUTIEHUSI )KUIAKOCTENH"

157

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN UCTTapeHUs
xuakoctei" unu "M3mepenue ynenbHOU
TETIOTHI IIABJICHHUSA JIbJA" HIIN
"N3yueHne CBOKCTB HACBIIIEHHBIX MapoB"




i "M3Mepenne abCoMOTHON BIAKHOCTH
BO3/lyXa M OIIEHKa MaccChl apoB B
nometnieHun". M3mepenne korpduimenta
MOBEPXHOCTHOTO HATSKEHUS

158

Ou3nyecKuil MpakTUKyM O TeMe
"Habnronenue npeBpamieHus SJHepruu
3apsHKEHHOTO KOH/ICHCATOpa B DHEPTHUIO
u3nydeHus ceeroguona” mwim "M3yuenune
MPOTEKaHUsl TOKA B LIETIH, COACpKaIIeH
KoHzeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHITUAJIOB (HATPSKCHHMS )
MIPH MOCTIEIOBATEIHHOM COSUHEHUN
KOH/IEHCAaTOpoB"

159

Du3NUECKU MPAKTUKYM I10 TEME
"NccnenoBaHue CMEIIAaHHOTO COSIUHEHUI
pesuctopoB' wiu "M3MepeHne yaenbHoro
COINPOTHUBIIEHUS IPOBOIHUKOB'" MU
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA
OT HaIIPSDKEHUS JUIs JIaMIIbl HaKaJauBaHUs'"

160

DU3NYECKUN TPAKTUKYM 10 TEME
"Habmronenue anextponusa’ wim
"N3mepeHnue 3apsiia OHOBAJIEHTHOTO
noHa" niu "MccnenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT
temnepatypbl" win "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKH auoja"

161

O00011eHNE U CUCTEMATU3ALMS 3HAHUN
o teme "Kunemaruka"




162

O000111eHrEe U cUCTEMAaTU3aLMs 3HAHUN
o Teme "Jlunamuka"

163

O06o00menre u cucTeMaTu3anus 3HaHUN
no teme "Cratuka TBepAoro rena"

164

O06o01eHre U cucTeMaTu3anus 3HaHUH
1o TeMe "3aKOHbI COXPaHEHUs B
MexaHHuke"

165

O00011IeHHE U CUCTEMATHU3AIM 3HAHUN
1o TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teoprun"

166

O000111eHNEe U cCUCTEMAaTH3AIMS 3HAHUN
no teme "Tepmonunamuka. TernaoBbie
MAamInHe!"

167

O000111eHrEe U cUCTEMAaTU3aLMs 3HAHUN
1o TeMe "ArperaTHble COCTOSTHUS
BeulecTBa. PazoBble nepexoab”

168

O06o0011eHne 1 cucTeMaTu3alus 3HaHU!
o TeMe "DiekTpuyeckoe mnoje"

169

O0600611eH1Ee U cUCTeMaTU3alus 3HaHU!
1o TeMe "[1oCTOSIHHBIN IeKTpUYECKU

TOK

170

O0600611eH1e U cUCTeMaTU3alus 3HAaHUN
o TeMe "Toku B pa3auyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOIT'PAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEKTPOHHBIE
uudpoBbIe
o0pa3oBaTesibHbIE

pecypcbl

B3aI/IMO}1€I\/’ICTBI/IC IIOCTOSIHHBIX MAarHuToB
" MMPOBOAHHUKOB C TOKOM. MarnutHoe
nosie. ['unoresa Amnepa

Bexkrop MmaruutHOM uHAYKUMK. [IpyuHun
CYNEPIO3UIIMU MAarHUTHBIX ToJed. JInnuu
MarHUTHOW MHIYKIIUU

MarnuTHO€ 1noJjie IPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb

Pemenue 3amau

[Ipumenenne 3akoHa Ammnepa.
DNeKTpOU3MEpPUTEIbHBIE TPHOOPHI

Cuna JlopeHiia, e€ HanpaBJIeHUE U
MOJYJIb. [IBHKEHHE 3apsS)KEHHOM YaCTUIIbI
B OJJHOPOJIHOM MAarHMTHOM I10JI€

Pemenue 3amau

Pa6ota cunsl Jlopenna

10

Pemenne 3amau

11

MarunurtHoe 10Jj1e B BEIIECTBE.
deppoMarHeTrky, napa- u JuaMarHeTUKU

12

OcHOBHBIE CBOICTBA (hepPOMATHETHKOB.
[Ipumenenue peppoMarHeTuKkoB




Pemenue 3agad mo reMe "MarauTtHoe

13 |
oJjie

14 Pemenne 3amag no reme "MarauTHoe
roje"

15 SIBieHue FMEKTPOMArHUTHON UHYKIIUH.
[ToTok BeKTOpa MarHUTHOW MHIYKIIUH

16 OAC unaykuuu

17 3aKOH AIEKTPOMArHUTHON MHIYKITUH
®dapanes

18 Buxpesoe anexrpuueckoe mosue. Toku
Dyko

19 OJ1C MHAYKIMH B IBHKYLIUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenua

9 NupykrusHocTh. KaTymka
WHYKTUBHOCTH B IIEITH MTOCTOSTHHOTO TOKa

93 SBnenune camoumuaykimu. IC
CaMOWH TyKIIHH

24 DHeprust MarHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

25 Pemenne 3amau

26 O00011IeHNE ¥ CUCTEMATH3aIIUs 3HAHUM 10
TeMe "DIeKTpoauHaMuKa"

97 Kontponbnas pabota o teme

"JnekTpoguHaMuKa"




Koneobarenbnas cucrema. CBoOOIHBIE

28
KoJyiebanus. ['apMoHnYeckne KoneOaHus

29 Kunematnyeckoe u AMHaAMU4ECKOE
oInucaHue KoyieOaTeIbHbIX IBHKEHUN
DHepreTHyecKoe onucanue. Brieos
JTMHAMAYECKOTO OTTMCAHMUS

30 rapMOHUYECKUX KOJIeOaHUH U3 X
9HEPreTUYECKOro U KHHEMATUYECKOT O
OTIHCaHUS

31 Ammuiatyna u $asza KojeOaHmi
[lepuon u yactora xonedanuil. [lepuox
MaJibIX CBOOOIHBIX KOJIeOaHnil

32 MaTeMaTH4ecKoro MasitTHuka. [lepuos
CBOOOIHBIX KOJIEOAHUN TTPYKMHHOTO
MasiTHUKA

33 3aryxaromue xKonebanus. BerHyxeHHbe
kosiebanus. Pe3onanc

34 ABTOKOJIE0aHUS

35 Penrenue 3amau
VYpoxk-koHpepenuus "MexaHuuecKne

36 KOJIeOaHUsI B MY3bIKaJIbHBIX
MHCTpyMEHTax"

37 O000111eHrEe U cCUCTEMATU3ALM 3HAHUI 110
teMe "Mexannueckue koneoanus"

38 DIEeKTpPOMarHUTHBIE KOJICOAHNUS.

KonebaTenbHbIil KOHTYD




®opmyina Tomcona. CBsI3b aMILTUTY/IbI

39 3apsiaa KOHJICHCATOpa ¢ aMIUTUTYION CHITBI
TOKa B KOJIEOATEILHOM KOHTYpE

40 3aKOH COXpaHEeHUs SHEPTUU B UACATLHOM
KoJIe0aTeIbHOM KOHTYpE
3aTyxaromme IeKTPOMarHUTHBIE

41 KosieOaHus. BeIHYX/IeHHBIC
ANIEKTPOMArHUTHBIE KOJIeOaHus

42 IlepemeHnnsbIl TOK. Pezuctop u
KOH/ICHCATOD B LIEMU IEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B TIETTH
MePEeMEHHOT0 TOKA

44 3akon Oma 15 SIEKTPUUYECKOM 1enu
NEPEMEHHOTO TOKa
MOoOMmHOCTh MEPEMEHHOTO TOKA.

45 AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUECHUE
CHUJIBI TOKA U HATIPSHKEHUS

46 Pe3oHaHC B 2JIEKTpHUECKOM LIeTIH

47 Pemenue 3anau
WneansHblif TpanchopmaTop.

48 [IpousBoncTBoO, nepeaaya u norpedieHue
3JIEKTPUYECKOW SHEPTUH
DKOJIOTHIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 anexkTpo3Hepruu. Kynerypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUU B
MOBCETHEBHOM JKU3HU

50 Pemienne 3amau

51 Pemenue 3anau




O000111eHrE U cUCTEMATU3ALM 3HAHUI 110

52 "
Teme "DIeKTpOMarHuTHbIE KosieOaHus "

53 MexaHu4eckue BOJIHbL. XapaKTEepPUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKU 3ByKa

56 Wndpassyk u ynprpassyk. Lllymosoe
3arpsi3HEHHE OKPYKAIOLIEH cpeibl

57 Pemenue 3amau

58 DJIeKTpOMarHUTHBIC BOJHBI. M3mydeHne
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus 371eKTPOMarHUTHBIX BOJIH.
CBo¥CTBA 3JIEKTPOMArHUTHBIX BOJTH
[Ikana 21eKTpPOMarHUTHBIX BOJTH.

60 [IpuMeHeHne 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMITBI paANOCBS3U U TEJICBUACHHUS.

61 Pannomnokanus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

62 Konrtponsnas pabota o teme
"Konebanus u BOIHBI"

63 Caert. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHHUs CBETa

64 Pemrenue 3a1a4 Ha NPUMEHEHUE 3aKOHA
NpSMOJIMHEHHOT0 pacpoCTpaHEHHsI CBETa

65 Ortpaxenue cBera. [mockoe 3epkaino.

Cdepuueckoe 3epkano




[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MTOKA3aTeNb

66 npesnomiienus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi yroi MmojaHoro
BHYTPEHHETO OTPaKeHUS

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
OTPa)KEHHUSA U MPEIOMIICHUS CBETA

68 Xox stydeit B mpusme. Jlucnepcus cBerTa.
CnoxHebIl cocTaB Oenoro ceera. LpeT

69 JInn3pl. DOKYyCHOE pacCTOSIHUE U
ONTHYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n300paxeHi B TMH3aX U UX
cUcTeMax. YBEJIMYECHHE JINH3BI
Pemenue 3a1auy Ha MOCTpoeHHE

71 M300paXeHUH, TOTy4aeMbIX C TIOMOIIBIO
JIUH3

72 I'ma3 xak onrtuyeckas cuctema

73 Pemenue 3agau. IIpenensr npuMeHMMOCTH
reOMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/BI €€ U3MEPEHUS

75 Hucnepcus ceera

76 HuTtepdepennus creta

77 KorepeHTHbIe HCTOYHUKH. Y CIIOBUS
HaO0JII0JICHUS MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenne naTepdhepeHIun

80 Judpakmus cBeta




Hudpaknuonnas pemérka. Y caoBue

81 HaOJTIOJICHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [onepeyHOCTh CBETOBBIX BOJIH.
[onsipu3zanus ceera

84 Pemenue 3agau

85 CBeToBBIE ABIICHUS B IPUPOJIE

86 O0600611eHre U cucTeMaTu3alus 3HaHU| 10
teMe "OnTtuka"

87 KonTponbhas pabora o teme «OnTHka»
['paHuUIBI MPUMEHUMOCTH KIaCCHUECKOM

88 MEXaHHUKH. 3aKOHBI DJIEKTPOIUHAMUKH U
IPUHLIUI OTHOCUTEILHOCTH

89 [TocTynatel cieruanbHOW TEOPUU
OTHOCHUTEIIFHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI MHTEPBAL.
[IpeobpazoBanus Jlopenna. YcioBue

90 NPUIUHHOCTUA. OTHOCUTEIBHOCTH
OJTHOBPEMEHHOCTH. 3aMe][JICHEe BPEMEHH
U COKpaIleHHE JJINHBI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOM
YaCTHIIbI
CBs13b MacCHhI C SHEPTHEH U HMITYJIHCOM

92 PESITHBUCTCKON YaCTUIIBI. DHEPTHSI
HIOKOSI

93 PaBHOBecHOE TEIJIOBOE U3ITYICHHE

94 3akoH cMenieHus Buna

95

T'unoreza M. IInanka o kBaHTax. POTOHBI




96

DHeprusi U UMIyJIbC POTOHA

®otorddext. OmpiTer A. I'. Cronerosa.

o7 3akonbl poTodddekra
VYpaBHeHue DiHIITEIHA 115

98 dboroarddekra. "KpacHas rpanuna"
dboTorddexra

99 Jasnenue cBera. OnbiTel [1. H. JIeOeneBa

100 BoiiHOBEIE CBOMCTBA YaCTHIL
Bounnbl ne bpoiins. [[muHa BoJHbI e

101 Bpoiins u pazmepst 061acTH JTOKATU3AIUNA
JIBUKYILIEHCS. YaCTULIBI

102 KopnyckynspHO-BOIHOBOH 1yan3m

103 Judpakus 3JIeKTPOHOB Ha KPHCTAJLIAX
Crneuunduka usmMmepeHuil B MUKpOMHUPE.

104 CooTHollleHUs HEOIpeaeIEHHOCTE!
I'eiizenbepra

105 Pemenne rpaduyeckux 3amay

106 Pemenue pacuéTHBIX 3a1a4
KonTponbaast padora mo temam: "OCHOBBI

107 CTO", "KopnycKyJisspHO-BOJIHOBOU
ayanusm"
OMBITHI 11O UCCIICIOBAHUIO CTPOCHHUS

108 atoma. [manerapHast MOJeIIb aTOMA
Pesepdopna

109 [TocTynater bopa

110 Bunst cnektpoB. CriekTp ypoBHEH

9HEPrUU aToMa BOOpOJa




111

CroHTa"HHoe 1 BBIHYXXJICHHOC N3JIYUCHUC
CBCTa

112

Jlazep

113

Hyknonnas monens siipa ['eitzenGepra-
HBaHeHKo. 3apsg 1 MaccoBOE YHUCIIO sAIpa.
M3oTonsl. PagnoakTHBHOCTH

114

3aKOH paIMOaKTUBHOIO pacnajia.
CBolicTBa MOHNU3HUPYIOILETO U3Ty4YEHUS.
BnusiHue paguoakTUBHOCTHU Ha JKUBBIE
opranusmsl. [Jozumerpus

115

DHeprus CBS3U HyKJIOHOB B SpE.
Snepuble cuibl. [legekt macchl spa.
Snepusle peakuuu. SInepHbIE peaKTOPHI.
[IpoOaemsl ynpapiasieMoro TepMosIepHOTO
CHUHTE3a. DKOJIOTMYECKHE aCIICKTBI
pa3BUTHSA SAIEPHOU SHEPIETUKHU

116

Mertoabl perucTpaluy U UCCae0BaHUS
3JIEMEHTAPHBIX YACTHII.
DOyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
BapI/IOHLI, MEC30HBI U JICIITOHBI.
[IpencraBnenue o CTaHAapTHOW MOJIEIH.
KBapk-rit0oHHast MOJI€Nb aJPOHOB

117

®usuka 3a npenenamu CTaHIapTHOU
Mozaenu. TéMHas MaTepus v TEMHas
sHeprus. EnuHCTBO Ppusnueckoil KapTUHBI
MHpa

118

Oranbl pa3BUTHSI aCTPOHOMHH. 3HAUCHUE
ACTPOHOMHH




119

[IprMeHNMOCTB 3aKOHOB (DPU3UKH IS
00BsCHEHUS PUPOIBI KOCMUYECKUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKUX
UCCIIE0BAHUN

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIBI,
paanoTenecKoIbl, BHEaTMOChepHas
aCTPOHOMHSI

121

Bup 3Bé3aHoro Heba. Co3Besnus, spKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE IBUKEHHUE

122

Conneunas cuctema. Conaue. ConHeyHas
AKTUBHOCTB. I/ICTO‘-IHI/IK 3Hepr1/m COJ'IHHa nu
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "crieKTpanbpHBIN K1acc —
CBETUMOCTB"

124

3B63I[BI rJIaBHOM II0CIEA0BATECILHOCTU

125

Bnytpennee ctpoeHue 3BE31.
CoBpeMeHHbIE TIPECTABICHUS O
IIPOUCXOXKICHNN U 3Botonuu CostHIa 1
3BE3/. DTamnbl )KU3HU 3BE3]

126

Muineynsiii [IyTe — Hama I'anakTuka.
Tuns! ranmakTuk. Y€pHble ABIPHI B AApAX
TaJIaKTHK

127

Bcenennas. Pacuipenne BeeneHHoil.
3akon Xa66ma. Teopust Bonbuioro B3phiBa.
PenukroBoe uzinydenue

128

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka




129

Hepewénnsie mpo6iieMbl aCTpPOHOMUU

130

®u3NUECKU IPAKTUKYM I10 TEME
"UccaemoBaHue MAarHUTHOTO ITOJIS
IMOCTOSTHHBIX MarHUTOB'" MIIH
"NccnenoBaHue CBOMCTB
(dheppomarneruxoB" win "UccnenoBanue
JEUCTBUSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy
¢ TokoM"

131

Du3HYeCKUil IPAKTUKYM 110 TEME
"U3mepenue cunbl Amnepa" wimn
"N3ydyeHue 3aBUCUMOCTH CHJIbI AMIIepa OT
cuibl Toka" win "OnpeneneHue
MarHUTHOM MHIYKLMU Ha OCHOBE
u3MepeHus cuiibl Ammnepa"

132

DU3NYECKUN TPAKTUKYM I10 TEME
"UccaemoBaHue SBICHUS
JIEKTPOMArHUTHOW MHAYKIMU'" WU
"OnpeneneHre MHAYKIUA BUXPEBOTO
MarHUTHOTO MoA"

133

®u3nUeCKUil NPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAMOUHYKIIUN"
win "COopka MOJIeNN 3JIEKTPOMAarHUTHOTO
reseparopa"

134

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJIeOaHUH HUTSIHOTO U TIPY>KUHHOTO
MasiITHUKOB"




135

DU3NYECKUN TPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasTHUKE"

136

DuU3HYECKU PAKTUKYM 110 TEME
"HccienoBanue NepeMEHHOI0 TOKa Yepes
IIOCJIEJ0BATEILHO COCINHEHHBIE
KOH/IEHCATOp, KaTyLIKy U Pe3ucTop" miu
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKaA"

137

DU3NYECKUN TPAKTUKYM I10 TEME
"N3ydeHue napamMeTpoB 3ByKOBOM BOJIHBI'

138

DuU3HYECKUN PAKTUKYM 110 TEME
"M3MepeHue nokasaTesis IpeJoMICHUsS
crexia" unu "llonydenne nso0paskeHus B
CUCTEME M3 IUIOCKOTO 3epKajla v JIMH3bI"

139

@u3NUECKU NPAKTUKYM 110 TEME
"HccrnenoBaHue 3aBUCUMOCTH (HOKYCHOTO
paccTOsIHUSA OT BeIeCTBa (Ha IpUMepe
)uakux rH3)" uin "M3mepenue
(hOKYCHOIO pacCTOSTHUS PACCEUBAIOLIUX
uH3"

140

Du3HYeCKUl IPAKTUKYM 110 TEME
"Habmronenue qudpakmoum,
UHTEpPEPEHINH U MONIIpU3aLUK cBeTa"

141

@uU3NYECKUI NPAKTUKYM II0 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHULL (T10
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHUI B MArHUTHOM 110J1€)"




142

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue nocrossHHOM [nanka Ha
OCHOBe uccienoBanus ¢orodpdexra” win
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMO/] OT HarpsiKeHus"

143

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
ATOMapHOTO BOJOPOJIa M H3MEPEHUE
noctosinHoi Pundepra"

144

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
UCIIOJIb30BaHUEM J03UMETpa" Win
"3y4yeHue nmorjaoneHus 6eta-4acTuly
amroMuHuEM"

145

DU3NYECKUN TPAKTUKYM I10 TEME
"HaOmronenus 3B€31HOI0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCIOJIb30BAaHUEM KOMIMBIOTEPHBIX
MIPWIOKEHUH IS OTIPECIICHHS
MTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUS
CeBepHoro nomnymapus 1 sipkue 3BE37151"
win "Habmronenus B reneckon JIyHsl,
IJIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILTCHHIT"

146

O00011IeHNE ¥ CUCTEMATH3AIIMs 3HAHUI.
Posnb ¢pu3uKM 1 aCTPOHOMHHU B
9KOHOMHUYECKOM, TEXHOJOTUYECKOM,




COITMATBHOM U ATHYECKOH chepax
NeSITENbHOCTH YeJIOBEKa

147

O0001EeHUE U CUCTEMATU3ALMSA 3HAHUM.
Posb 1 MecTO (DU3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOM HAyYHOH KapTHHE MUPa

148

O000111eHNE U CUCTEMATU3ALM 3HAHUIA.
Posne pusmueckoii Teopun B
(hopMUpOBaHUU TIPEICTABICHUH O
(u3nueckoit KapTUuHE MUPA, MECTO
(hu3nuecKoi KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEACTABICHUN O IPUPOJIE

149

0O000111eHrE U CUCTEMATU3ALM 3HAHUI IO
teme "Kunemartnka"

150

O000111eHNEe U CUCTEMATU3ALM 3HAHUI 110
teMme "Kunemarnka"

151

152

O0001IeHNEe U cUCTEMATH3AIAS 3HAHUN 110
teme "Jlunamuka"

O000111eHrEe U cCUCTEMATU3ALMS 3HAHUI 110
teme "CraTuka TBepJioro Tena"

153

O06o01IeHre U cucTeMaTU3alus 3HAaHUN TI0
TeMme "3aKOHBI COXpaHEHHS B MEXaHUKE"

154

O000111eHrEe U cCUCTEMATU3ALM 3HAHUI 110
teMe "OCHOBBI MOJIEKYJISIPHO-
KHHETH4eCcKol Teopun"

155

O0001IeHNEe U cUCTEMATH3AIHAS 3HAHUN 110
teme "TepmonuHamuka. TernaoBbie
MaIIuHbL"




156

O000111eHrE U cUCTEMATU3ALM 3HAHUI 110
TeMe "ArperaTHele COCTOSIHUS BEILIECTBA.
®dazoBblie Iepexont”

157

O00011eHNEe U cHUCTEMAaTH3allig 3HAHUH 110
TeMe "Dnekrpuyeckoe nose"

158

O000111eHNEe U CUCTEMATU3ALM 3HAHUI 110
teMme "[locTosHHBIN neKTpuYecKuii ToK"

159

O06o001eHre u cucTeMaTu3anus 3HaHUK 10
TeMe "TOKH B pa3nInyHbIX cpepax”

160

O000111eHNEe U cCUCTEMATU3ALM 3HAHUI 110
teMme "MarauTtHoe mose"

161

162

PesepBHelil ypok. O60011IeHNE 1
CHCTEMaTH3aLMs 3HAHUH 110 TEME
"DJIeKTpOMarHuTHasi MHIYKIKS"
PesepBHsIit ypok. O600IICHHE U
cucTeMaTH3aIns 3HaHUM 110 TeMe
"MexaHndeckue KoneoaHus"

163

PesepBubiil ypok. O60011eHNE U
CUCTeMAaTH3AI¥sI 3HAHUH 110 TeMe

"JneKkTpoMarHuTHbIEe KojiebaHust'

164

PesepBHelit ypok. O600111€HNHE U
CUCTeMaTH3all¥sl 3HaHUII 110 Teme
"MexaHU4eCKHE U DJIEKTPOMArHUTHbBIE
BOJIHBI"

165

PesepBHelil ypok. O6001IeHNHE 1
cUCTEeMaTH3allHs 3HaHUH 110 TeMe
"Onrtuka"




166

PesepBublil ypok. O6001meHre 1
CUCTeMaTH3aI¥sI 3HAHUH 110 TeMe
"Ocnossl CTO"

167

PesepBHelit ypok. O600111eHNE U
CUCTeMaTH3all¥sl 3HAaHUII 110 TeMe
"KopmyckysipHO-BOJIHOBOM nyanu3m"

168

PesepBHeiit ypok. O000IICHNE U
cUCTeEMaTHU3aMs 3HaHUHA 110 TeMe "DPusmka
aToma"

169

PesepBubriil ypok. O6001eHNe 1
cucTeMaTHU3aIA 3HaHU 110 TeMe "Pu3uka
ATOMHOTO SIZJpa U AJIEMEHTapHbBIX YacTuil"

170

PesepBHrlil ypok. O600111eHHE U
CUCTEMaTH3allHs 3HaHUH 110 TeMe
"DnemMeHTbl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

170
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