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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXCHUU M TpeOOBaHHWI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON porpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanpHoil pabouedt mnporpaMmbl BocnuTanus W KoHuenmuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3aALMIX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTeIbHbIE MTPOrPAMMBI.

[Iporpamma no ¢usuke onpezaenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAaHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YyUEHUs TEM U pa3/iesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEM 00ywaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpX aHUHM, OOIen
CTpaTeruu OOYy4YCHHMs, BOCHUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca UMKy yriayOJIEHHOTO YpOBHSI IMO3BOJSIET PEATU30BATh
3a/layu Mpo(EeCcCUOHATBHON OpUEHTAIMM, HANpPaBIEHO HA CO3/IaHUE YCIOBHUM IS
NPOSIBIICHUS CBOMX HWHTEJUICKTYaJbHBIX W TBOPUYECKHX CIHOCOOHOCTEH KasKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKeHHs oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOrO O00pa30BaHUs MO PANTUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XEHEPHBIM CHEIUATIbHOCTSM.

B nporpamme o gpusuke onpenenstoTcs miIaHupyeMble pe3yabTaTbl OCBOCHUS
Kypca (HW3MKH Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIe, MpeaMeTHble (Ha  yrIyOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM IS pPa3pabOTKH TpeOOBaHW K JUYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0yYalolUuXCs, OCBOMBIINX
nmporpaMmy 1o (hu3rKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha YTIyOJIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Iporpamma mo Gu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJI€ PEIMETHBIE Pe3yabTaThI 110 T0JIaM 00yUYECHUS;

cojiepkaHue yuyeoHoro npeamera «O@u3nka» mo rogaM 00y4YeHus.

[Iporpamma no ¢u3uMke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHA YUUTENAMU (DU3UKH JIJI1 COCTABIICHHS CBOMX PabOUYUX MPOrpamM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
MPEJOCTABISIET BO3MOXXHOCTH JUJISI pealiM3allid  Pa3lIMYHbIX METOJMYECKUX
MOJXO/IOB K TMpEmnojaBaHui0 (U3MKA Ha YIIIYOJIEHHOM YPOBHE TPH YCIOBUH
coXpaHEeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.
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du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MHPHUPOABI, BHICTyIas B
KauecTBe y4eOHOTO IMpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm Mupe. IIKoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yIOIUii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE MPOIIECCOB M SBICHUM, H3ydyaeMbIX XUMHEH, OHOJIOTHEH,
dbusmueckoit reorpadueit u actpoHomwueil. Mcmonp3oBaHME U AKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHWM ONpeAeNuiio XapakTtep M OypHOE pa3BHUTHE
pa3HOO0pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
NOJIyYeHHUsST HOBBIX MaTepHalIOB C 3aJaHHBIMHU CBoiicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMHU YYEOHBIX UCCIIEIOBAHUIM.

B ocHoBy Kkypca (hu3uku Ha ypoBHE CpeiHEro 001Iero o0pa3oBaHusl MOJIOKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKHUT MaTepHasl U3 BCeX pa3/iesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBusercs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzauus NpeAnosiaraeT HCIOIb30BAHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(Gbu3MKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU TPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriyOonEHHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IMIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTUYECKUX
IIPUJIOKEHUM M3YyYEHHBIX TEOpUHM M 3akOoHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUNH U COBPEMEHHBIE TEXHHUYECKHE YCTPOHCTBa, U
TEXHOJIOTHU.

Hoea 3xkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS DIEMEHTOB
COJIEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHUM IMpo0iieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU U TEXHOJOTUH, a TakkKe OOCYKICHUS
npo6JieM palOHAIBFHOTO MPUPOAOIIONB30BAHUS U HKOJIIOTUYECKON O€30MacHOCTH.

OcBoeHue coaepkKaHus MPorpamMmbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
NPHUHIIAIIAX CUCTEMHO-ACSITEIIbHOCTHOTO Toaxoaa. Jns dusuku peanuszaius dTUX
MIPUHIIUAIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSTEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeMCTBYIOIIEro (akrtopa ydebHoro mporecca. s yriayOnéHHOTO
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YPOBHSI — DOTO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO OJKCIEPHUMEHTa,
BKITIOYAOIIETO (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI TPH HM3YyYEHUH HOBOTO
Marepuaia, JjabopaTopHbie paboThl U padOTHI MpakTuKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3anuu GU3nYecKoro npakTukyMa. B nepBom ciydae mpakTuKym
npoBoautcs 6o B koHre 10 u 11 knmaccoB, aMOO TOCHE MEPBOrO U BTOPOTO
MOJIYTOJIMM B KaXKJIOM W3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamust padbor
NpakTUKyMa B CHCTEMY JIaDOpATOPHBIX pabOT, KOTOPBIE MPOBOATCS B MpOIECCE
u3ydeHus pasnena (tembl). [lpm 3TOM moj paboTamMu MpakTUKyMa TOHUMACTCS
CaMOCTOSITETTFHOE ~ HMCCIIEOBaHNWE, KOTOpPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOro, 0000IIEHHOTO BHJIa O€3 MOIaroBO HHCTPYKLHUH.

B nmporpamme mo ¢usznMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
nabopaToOpHBIX pabOT W MpaKTHKyMa TPEJCTaBICHA €IMHBIM TepeuHeM. Bbribop
TEMATUKH JIJI1 3TUX BUIOB YYCHHUYECKHMX IMPAKTHUYCCKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO0Is U3 0COOEHHOCTEH MMOYyPOYHOTO
IUTAHUPOBAHUS W OCHaIeHUs KaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHUE OOYYaIONUMHUCS YMCHHSMH MPOBOJUTH TMPSMBIE H KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIIMYWH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX TUIOTE3.

bosnbiioe BHUMaHue yAENIeTCsl pEHISHUI0 PACUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 33724 MPUOPUTETOM SIBJISIOTCS 3a7]a4M C SIBHO 33JJaHHOM
U HEABHO 3aJaHHOM (PM3MUECKOM MOJIETBIO, MO3BOJISIOIINE MPUMEHSITh U3YUYCHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfenia Kypca, TaK MU HUHTErpUpys
NpUMEHEHHUE 3HAaHUH U3 pa3HbIX pa3zesoB. s KaueCTBEHHBIX 3a1a4 TPUOPUTETOM
ABIIAIOTCS 3aJlaHus Ha OOBIACHEHHE/TpEACKa3aHue NPOTEKaHUsS (PUINYECKUX
SIBJICHUH WU TIPOILIECCOB B OKpY’Karollel >KU3HH, TpeOyromue BbIOOopa Gr3UdIecKon
MOJIETIU JJISI CUTYaIluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHunto yueOHOro mporecca Kype Gpu3uku yriryoJ€HHOTO YPOBHS Ha YPOBHE
cpeaHero oOIero oOpa3oBaHMS NOKEH HM3Yy4aThCs B YCIOBHSX MPEIMETHOTO
kabuHeta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE J1abOpaTOpHOE
o0opyaoBaHME 715 BHITTOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE yUEHUUYECKUX
OTIBITOB, TAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKXKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalimoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIUTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHWH ©  TPOILECCOB, OMIHMPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.
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JlabopatopHoe o00OpyJoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopmupyeTcsi B BHIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEeUMBaeTCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TeMaTH4ecKue KOMILICKTHI
1abopaToOpHOrO O00O0PYIOBaHUSL JOKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HUPPOBBIX JabOpaTOpHil.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3UKH B 001LIEM 00pa30BaHUU ABIISIOTCS:

dopMupoBaHuE HHTEpeca W CTPEMIICHHS OOYYarOIIUXCS K HayIHOMY
M3yYEHUIO TPHUPOABI, pa3BUTUE WX HWHTCIUICKTYaJdbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TO3HAHHUA M (HOPMUPOBAHUE
MCCIIEJIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTara M3ydeHHUs OCHOB
CTPOCHHS MaTepHH 1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopMupoBaHUEe YMEHUI OOBSICHSITD SIBJICHUS C UCTIOIH30BAHHEM (PU3NICCKUX
3HAaHU{ M HAYYHBIX JJOKa3aTeIIbCTB;

dopMupoBaHuEe MPEACTABICHUN O ponu (U3WKU [ Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOM, TOJATOTOBKA K
JanbHeHeMy oOy4eHHIO B ’TOM HalpaBlIeHUU.

JlocTkeHue 3TUX 1efiel 00eCTeurnBaeTCs pelieHueM CIeAYIOIUX 3a7a4 B
Ipoliecce U3y4deHus Kypca (U3HKHA Ha YPOBHE CPEHEr0 00Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0MMX (PU3MYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHyI  (u3uKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
bu3nuecKknX SBICHUA B TPHUPOAEC W IS TMPUHATUS TPAKTHUYECKUX PEUICHUN B
MTOBCEIHEBHOM JKHU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHbBIX 33]1a4 C SIBHO 33JIaHHOMN (Dpr3ndecKoit
MOJIeNbl0, 3a]a4, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJIENIM, AJCKBAaTHOM YCIOBUSAM 3aJa4d, B TOM YHCJIE 3a/lad WHKCHEPHOTO
XapakTepa;

MOHUMaHuEe (U3NYECKHUX OCHOB ¥ TPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHUS Ha OKPYXKAIOIIYIO CPELLY;

OBJIaJICHWE METOJaMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
¢u3HUecKnX OKCINEPUMEHTOB, aHaIW3a W HWHTEPIpeTanuu  WHGOPMAIIIH,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJIYUYCHHOT'O PE3yIbTaTa;
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CO3JaHUE YCJIOBHM [IJIs Pa3BUTUS YMEHHI NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH JAEATEIIBHOCTH;

pa3BuTHE uHTEpeca K chepaM mpodecCUuOHATBHON NeITeIbHOCTH, CBSI3aHHOM
¢ (hU3UKO.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus yuyeOHoro mnpeamera «®PuszMka» Ha YpPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus BbIOMpaeTcss OOYYAOIMIMMUCH, I[UIAHUPYIOIUMU TPOJOIKEHHE
00pa3oBaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUII.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHET0 00IEro
obpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamme M0 (U3MKE MepeyeHb Ja0OpATOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYWUTENIh JIENAeT BBIOOD
NpOBEJICHUs JIaDOpAaTOPHBIX PAabOT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIITUXCS.
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COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHus U
METO/bI UCCIICIOBAHUS (DU3NYECKUX SBICHUMU.

DKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
AKCTIIEPUMEHT B (PU3HKeE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  puszndeckux  BeauyuH  (abcCoyfoTHasE U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaIbHas KUIAKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoreza. @uU3nyUeCcKrid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTHHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue cuipl TOKa U HAIPSYKEHUS B LENH [TIOCTOSHHOTO TOKA IPU MOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit no duszuke. [Ipumepsl uzMepeHus
bu3MUeCcKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuUkeHHE. OTHOCUTENBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3aJ1layu MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOPEHUE MAaTE€pUAIBHOM TOYKH, UX MPOCKUUH HA OCH CHUCTEMBI KOOpJHHAT.
CrnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUAJIBHOU TOYKU OT BPEMEHU U UX
rpaduku.
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CBoOonHOe maneHue. YCKOpEeHHE CBOOOJHOrO MajaeHus. J[BukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOPEHUS MaTepUAILHOM TOYKH OT BPEMEHHU U UX TpaduKu.

KpuBonnneitHoe  nBukKeHue. J[BUKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY)KHOCTH. YTJoOBas M JIMHEWHass CKopocTh. Ilepmom u yacrtora oOpaiieHwus.
LenTpocTpemMuTenbHOe (HOPMaIbHOE), KacaTellbHOE (TaHT€HIIMAIBbHOE) U TIOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHuueckre yCTpPONUCTBA M TEXHOJOTMYECKHE MPOLECChl: CIHIOMETD,
JIBUKEHUE CHAPSIOB, LIEMHBIE, IeCTepEHYAThIE U pEMEHHBIE IEpeiauu, CKOPOCTHBIE
JAUQTHI.

Jemoncmpayuu.

Mopaenb cucTeMbl OTCUETA, WIUTIOCTPALUd KUHEMATHYECKUX XapaKTEPUCTHK
JIBUKEHUSI.

CrniocoObl uccieI0BaHus JBUKEHUM.

Nnntoctpanuus npeiesibHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue IBMXKCHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMwkeHUs Tena, OPOIIEHHOTrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuUE NyTEH, TPAEKTOPHL, CKOPOCTEH IBUKEHUSI OTHOTO M TOTO K€ Teja
B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnusie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu OPsIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabopaTopun).

N3yuenue nBrkeHus Tena, OpomeHHOTo ropu30HTaIbHO. [IpoBepka runoress
0 TpsIMOM MNPONOPLHOHATIBHOM 3aBUCUMOCTH MEXAY AAIbHOCTHIO MOJETA U
Ha4aJIbHOM CKOPOCTBIO TEIIA.

N3ydeHne IBUKEHHUS Tella MO OKPY>KHOCTH C MOCTOSIHHOM MO MO0
CKOPOCTBIO.
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UccnenoBanue 3aBUCUMOCTH TIEpHOia OOpalieHUsI KOHUYECKOT0 MasiTHUKA OT
€ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
otHocutenbHOoCTH ["anmuies. HeuneprumanbHble cUCTEMBbI OTCU€Ta (OMpEnesieHHE,
IpPUMEPHI).

Macca rena. Cuna. [lpuHumn cynepno3uunu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSI. OJKBUBAJICHTHOCTh TPABUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuia TsKecTd. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO TaIeHUsI OT BHICOTHI Ha/l
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoi mupoThl. J(BrukeHne HeOECHBIX Tel
U X cryTHUKOB. 3akoHbl Kemepa. [lepBas kocMuieckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBumkyiierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbKEHUS U CUjla TPEHUS TTOKOS.
Koadpumment tpenust. Cuna conpoTUBICHUS MPU ABUKEHUN TeJa B )KUIKOCTH UITH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJILHOTO JIBUKECHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

TexHU4YecKne YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne nqBmKeHUs Tell B MHEPIUAIBHBIX 1 HEMHEPIIMAIbHBIX CHCTEMaX
OTCUETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kauenume naByX UMIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE PaBHOAEHCTBYIONIEH MTPUIOKEHHBIX K TETY CHJI C TPOU3BEACHUEM
MacCChI TeJIa Ha €r0 YCKOPEHHUE B MHEPLIUATIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKMX B PE3YJITATE B3aUMOICHCTBUS TEI.

H3mepenne Macc no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U TAJEHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHUS.

Yuenuueckuii sxcnepumenm, nadopamoprsie padbomot, npaKmMuKym.
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N3mepeHre paBHOACHCTBYIOUIEH CUJI NIPH JBMXKEHUH OpycKa MO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHUMOCTH BPEMEHM [IBIDKCHHS Opycka IIo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, OT ux aedopMalim.

N3ydyenne ABUKEHUSA CHUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKU OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro Koddhduimenrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydenune nBuxkeHUs Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépooz2o mena.

AbcomotHo TBEpHOe Teno. lloctymarenbHOoe M BpamiaTesibHOE JIBHXKEHHE
TBEpAOro Teja. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CroxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Tenty. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBECUS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOHYUBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckne YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHIITEMNH,
CTPOUTEIIbHBIN KpaH, pelI€TUaThle KOHCTPYKIIUH.

Jemoncmpayuu.

YcioBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne yclOBUII pPaBHOBECHS TBEPIOrO Tejla, HMEIOMIET0 OCh
BpalICHUSI.

KoHncTpynpoBaHre KpOHIITEMHOB U paCUET CUJI YIPYTOCTH.

N3yyenne ycTOWUnMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanuke.

NmMmnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEPUAIbHBIX TOYEeK. L{eHTp Macc
CHUCTEMbI MaTEpHAJIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE 1BHXKEHHUE.

MoOMEHT uMmITynbCca MaTepUalbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX IMOJISX.



Jlenaprament oGpasoBanus AxMunucTpauu r. Exatepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mKkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExatepunGypr, yi. Masimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

PabGoTta cuiapl Ha MajJoOM M Ha KOHEYHOM IepeMeleHuu. I 'paduyeckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUAIIBHON TOUYKH.

[ToreHnmanbHble W HENOTEHIMANbHbIC CUJbl. [lOTEHIManbHAs SHEpPrus.
[loTenuuanbHast sHeprust ynpyro neopMUpoBaHHON mNpyxuHbL. [loTeHimanbHas
SHEprus Tejaa B OJJHOPOJHOM I'PaBUTAILIMOHHOM MoJe. [loTeHnnanbHas sHeprus Tesna
B TPaBUTAIMOHHOM TIOJIE OJHOPOJHOTO Iapa (BHYTpU W BHe Iapa). Bropas
KOCMHUYECKask CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHITMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPTUu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm s HWACAIbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAHEHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLIECCHI: IBUKECHHUE PAaKET,
BOJOMET, KOTIEP, MPYKUHHBIN TUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

W3menenue sHepruu Tela Mpu COBEPUIEHUU PaOOTHI.

B3aumMHbIe TIpeBpallleHUs] KMHETUYECKOW M TOTCHIMAIIbHOW SHEPTUU MpPH
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEePruu MnMpu cBOOOTHOM IMaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmimyiibca Teja o TOpMO3HOMY Iy TH.

N3mepenue cuibl TSIrM, CKOPOCTA MOJIETU AIEKTPOMOOUIISE U MOIIHOCTHU CHUJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUH TEJA 110 TOPMO3HOMY Iy TH.

CpaBHEeHUE M3MEHEHHUS TOTEHIIMATbHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU JABWKEHHHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. Ocnoevl MOEKYAAPHO-KUHEMUYUECKOU meopul.
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OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbITHOE 00ocHOBaHuE. J(nddy3us. bpoyHoBckoe ABMkeHHE. XapaKTep ABUKCHUS
Y B3aMMOJICMCTBUS YacTULl BellecTBa. Moaenmu CTpOCHMs Ta3oB, KUAKOCTEM W
TBEP/ABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekys (atomoB). KonuuecTBo BemectBa. [loctosHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenb ueanbHOTO ra3a B MOJEKYJISIPHO-KMHETUYECKON TEOPUU: YACTHUIIBI
raza JBWKYTCSI XaOTUYECKHU U HE B3AaUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtOTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon Jlamerona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BelecTBa. [ 'paduyeckoe
peACTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

CBa3p  MEXIy JaBJI€HHEM W CpeJHEeM  KUHETUYECKOW DHEeprueu
MOCTYIMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEabHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UCATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOM SHEPTHEl OCTYNAaTEIbHOIO TEMJIOBOrO ABUKEHHS €€ YaCTHL.

TexHudeckne yCTpPOMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MoxyyeHue HaHOMaTEPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YacTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchio peasibHOro OPOYHOBCKOTO ABUKCHUSI.

Juddy3us xuaKocTei.

Mopnens onbita HITepHa.

[IpuTskeHre MOJIEKYI.

Mojenu KpucTasInuYeCKUX PEIIETOK.

HaGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnenoBanne mpomecca YCTaHOBIJICHUS TEIUIOBOIO PAaBHOBECUS IIpU
TEIUIO0OMEHE MEX]Ty TOpsiYeid U XOJI0THON BOJOH.

N3ydeHne wu30TEpMHUUECKOro Tmpolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii mTabopaTopun).

N3yuenue n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHHUSI COCTOSTHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.
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Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEpPMOJIUHAMUAYECKON CUCTEMBI. BHeNIHMe U BHyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJAMHAMUYECKOM CUCTEMBI KaK CpeHUE 3HAUCHUS BEJIMYMH, OMTUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. (CamMOnpoW3BOJIBHAS — pelaKcanus
TEPMOJIUHAMUYECKOW CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJAMHAMHUKE — CHCTEMa YpPAaBHEHHUM:
ypaBHeHUe MeHnneneeBa—KiamneipoHa W BhIpaKEHHUE MJiI BHYTPEHHEW SHEPruMu.
VYcnoBus mpUMEHUMOCTH ATON MOJIENN: HU3KAasl KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatrypbl. BeipakeHue st BHyTpeHHEH dHEPIHH OJTHOATOMHOI'O MJI€AJIbHOTO
rasa.

KBazucratnueckue u HECTATUUECKUE TPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Beruncienue paboTel mo rpaduky
npoiiecca Ha pV-auarpaMme.

Tennonepenaya  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHuss  pabotel.  KonBekmus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMKocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHUs
ToriiBa. Pacu€r KkonmmyecTBa TEIUIOTHI MpH Terionepenave. [lonstue o006
aanabaTHOM mpolecce.

[IepBblii 3aK0H TepMOAMHAMUKHU. BHYTpeHHss sHeprusi. KonnyecTBo TEmoThl
U paboTa Kak Mepbl HM3MEHEHHs] BHYTPEHHEW SHEpPruu TEePMOJAMHAMHYECKOM
CUCTEMBI.

Bropoii 3aKoH TepMOAMHAMUKH [1J11 pABHOBECHBIX ITPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAS
aguabaTta. AOCOJIFOTHAS TeMIIepaTypa.

Brtopoii 3akoH TepMOJIMHAMUKH /151 HEPAaBHOBECHBIX MTPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00Jiee XOJ0AHOrOo Tella K 0oJiee HarpeToMy 0€3 KOMIIEHC AU
(Knaysuyc). HeobpatumMocTh IpUPOJHBIX MPOLIECCOB.

[TpuHumne! aectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHnoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BaHMS TEIUIOBBIX ABurateneil. TemnoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEBL.

TexHuueckue yCTpOWCTBA W TEXHOJOTHYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBIA W KapOIOpAaTOpHBIA ABUTATENM, MHapoBas TypOuUHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJO0B C
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WCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPAOOTKU «TETUIOBOI» U 3JEKTPOIHEPTUH.

Jemoncmpayuu.

N3meneHnue TemnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yAETBHBIX TEINTIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpolecca.

KomnbroTepHble MOIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue mponecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUU MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUSA U
TEeMIEpaTypbl KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. Pazoevie nepexoowl.

[TapooOpasoBanue u KoHieHcaus. Micmapenue u kuneHnue. Y aesibHas TeIioTa
napooOpa3oBaHMUs.

HacpiienHple W HeHacwlllleHHbIE Tmapbl. KayecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH U IaBJIEHUS HACBHIIIEHHOTO Mapa OT TEMIEPATYPbL, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIEpaTyphl KUIIEHUS OT JaBJICHUS B
KUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmiueckue u amopdHbie Teia. AHU30TPOIHS CBOMCTB
KpuctauioB. [lnaBneHne u Kpuctamu3amus. YJelabHas TEIUIoTa ILJIABJICHHUS.
CyO6numarnus.

Hedopmanum TBEpAOTO Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmariwii.

TennoBoe paclIMpeHue KUIKOCTEH W TBEPABIX Tell, 00bEMHOE W JIMHEUHOE
pacmupenre. AHTAPMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTrUU B (Pa30BBIX MEepexoaax.

YpaBHeHHE TEMJIOBOIro OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanmunnspusie aBnenus. /J[aBneHne noa UCKPUBIEHHONM MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  KUIKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.
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Jemoncmpayuu.

TemnnoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSIKEHHUS.

OMNBITHI ¢ MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TETUIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIIICHHBIX MMAPOB.

N3mepenre abCOMIOTHON BIIAXXKHOCTH BO3JyXa M OLIGHKa Macchl MapoB B
NOMEUIEHUH.

N3mepenue koddpuiimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyins FOHra.

UccnenoBanune 3aBUCUMOCTH JedopMmaliii  PEe3UMHOBOrO  o0pasla ot
MPUWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DJnekTpu3alus Tel U €€ MNpOosABICHHUSA. DJEeKTpudyeckui 3apsa. JlBa Buma
ANEKTPUYECKUX 3apsaoB. I[IpOBOAHMKH, NHMAJIEKTPUKA U  IMOJIYIPOBOJHHKHU.
DneMEeHTapHbBIN ANEKTPUUECKHM 3apsil. 3aKOH COXpPaHEHUS AIEKTPUUYECKOTo 3apsija.

B3aumopeiictBue 3apsnoB. Toyeunsie 3apsanl. 3akoH KynoHa.

Dnektpudeckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsox€aHocth  anmektpuueckoro  moinst.  [IpoOueiid  3apsin.  Jlununm
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosist. OZHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnumanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan snexkrpocTaTuyeckoro mnojst. CBsA3b HANPS)KEHHOCTH MOJSL U Pa3HOCTHU
MOTEHIMANIOB 11 DJIEKTPOCTATUYECKOTO TOoJiA (KaKk OJHOPOAHOrO, TakK H
HEOJIHOPOHOTO).

[TpuHIMI CyNIEpNO3ULINY STEKTPUUYECKUX TTOJIEH.



Jlenaprament oGpasoBanus AxMunucTpauu r. Exatepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mKkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExatepunGypr, yi. Masimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOM cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mno oObéMy Imapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX TOJEH WU
SKBUIMOTCHIIUAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsI/I0B.

Jv3neKTpuKu B AIEKTPOCTATUYECKOM HoJIe. Jlusnextpudeckast
IPOHUIIAEMOCTD BEIIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa.

[TapamenbHOE coeMHEHNE KOHeHCAaTOpoB. [locinenoBaTenpbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPA.

JIBro>KeHre 3apsyKeHHOM YaCTUIIBI B OTHOPOJHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUYECKass 3alluTa, 3a3eMJICHHE AIIEKTPOINpPHOOpPOB,
KOHJIeHCaTOphI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBUA JIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPS/KEHHBIX IJIACTHH.

Mopgensb anexTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpolCTBO U AEUCTBUE KOHEHCATOPA IOCTOSSHHON U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOI'O0 KOHJAEHCaTopa OT IUIOLIAIu
IUTACTUH, PACCTOSIHUS MEXKIY HUMU U TUIJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3IEKTPUIECKOro MOJIsl 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4epe3 Pe3UCTop.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPaKmuKym.

OneHka cuj B3aUMOJCHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus SHEPTUH 3aPsHKEHHOT0 KOHICHCATOPa B YHEPTHUIO
W3JIyYEHHS CBETOANOA.

N3ydenne nporekanus TOKa B LE€NH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsiKEHUS) pu
MIOCJIEIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiaa KOHAECHCATOPA Y€pe3 pe3UCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuii mox.

Cuna Toka. IlocTosiHHBIN TOK.
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VYcnoBus CyleCTBOBAaHMS IOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. VcTouHmkn
toka. Hanpsokenne U n OJ1C é&.

3akoH OMa 1 y4acTKa LETH.

DIIEKTPUYECKOE CONPOTUBIICHHUE. 3aBUCUMOCTb COITPOTUBJIEHUS OAHOPOIHOTO
IPOBOJHHUKA OT €ro JJIMHbl W IUIOIIAAY TONEPEYHOI0 CEYEHUsA. Y AEIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOAHUKOB.
Pacuér pazBeTBnEHHBIX AnekTpudeckux neneit. [lpasuna Kupxroda.

PaGota sanextpuueckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TemnaoBas MOLIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC v BHyTpeHHEE CONPOTUBJIEHUE UCTOUHUKA TOKA. 3aKOH OMa 17151 MOJTHOM
(3aMKHYTOM) dJEKTpUUECKOr 1ienu. MOITHOCTh HUCTOYHMKAa Toka. Koportkoe
3aMbIKaHHE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuuecknue yCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3Mepenune cuitbl TOKa U HAPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HAIpsDKEHUs I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh COINPOTHUBIIECHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IOV MTOIIEPEYHOr0 CEYEHHS U MaTepHrala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHUS IIPU IIOCTOSIHHOM
HaIpsSKCHUN.

[Ipssmoe nzmepenne IC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LECIIH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccenenoBanne CMEMIaHHOTO COCIUHEHNS PE3UCTOPOB.

N3mepenune yaeapHOro CONpoOTUBIICHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPsDKEHUS Ui JIAMIIBI
HAKaJIMBaHUs.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBIICHHS UCTOYHHUKA TOKA.
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Uccnenoanne 3aBucumocty DJC raapBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
MPY KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH NOTEHIMAIOB MEXKTY MOJTOCAMUA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LECIIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku ¢ paziuunsix cpeoax.

DJIeKTpUYECKass MPOBOJAMMOCTh  PA3JIUUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJIBIX METAILIOB. 3aBUCHUMOCTH COINPOTUBJICHUS METAJIIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobGcTBeHHas u MIpUMECHast MPOBOJUMOCTD
noJiyripoBoAHUKOB. CBoMcTBa p—n-niepexoaa. [lomynmpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUUECKUM TOK B JJIEKTPOJUTAX. DJICKTPOJIUTHUECKAS IUCCOLMAIS.
Onektponus. 3akonsl Papanes I 3IEKTPOIN3a.

DNeKTpUUeCKUii TOK B Ta3zax. CaMOCTOSTENbHBIM M HECaAaMOCTOSATEIbHBIN
paszpsa. PaznuuHble TUIBI CAMOCTOSTENILHOTO pa3psiaa. Monuus. [1nazma.

TexHu4eckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: Ta3opa3psaHble
JaMIbl, 3JIEKTPOHHO-JTyuYeBas TpyOKa, IOJYNPOBOAHUKOBBIE MPUOOPHI: AHO/I,
TPaH3UCTOP, (HOTOINOMA, CBETOAMO/I, TaJIbBaHUKA, paQ UHUPOBAHNE ME/H, BHITLJIABKA
ATIOMHHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoiu3a dapanes.

HckpoBoli pa3psaa U MpOBOAUMOCTh BO31yXa.

CpaBHeHUE MPOBOAUMOCTH METAJIOB U MOJIYIIPOBOAHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Ha6monenue snekTpousa.

N3mepenue 3apsaa OJHOBAIICHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3rYeCKUl MPAKTHKYM.

Croco6b1 m3MepeHust PU3NIECKUX BEJIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
UU(PPOBBIX HM3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
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AOCOIOTHBIE M OTHOCUTENIbHBIE OTPEIIHOCTU U3MEPEHUN (PU3UUECKUX BEIUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHue  KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3MUecKnX BEJIMYMH, MPOBEpPKa MPEJIOKEHHBIX TrunoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM) ).

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yrayonéHHoro ypoBHs B 10 kinacce ocyliecTBiseTcs
C y4€TOoM cojep>KaTelbHbIX MEKIIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMOJ0TUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUE, HaydHbId (DakT, rumnoresa, (pu3mMyeckas BeJIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJACIUPOBaHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTEIIbHBIE TPUOOPHI, IMPpOBas TabopaTOPHs.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHeHMU. JluneiHas QyHKIus,
napabosna, runep6oia, X rpagukd U cBoicTBa. Tpuronomerpudeckue GyHKIIHUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl ¥ UX IPOEKIIUU HAa OCH KOOPJNHAT, CI0KEHNUE BEKTOPOB.

Buonozua: mexaHndyeckoe JBHKEHHE B )KUBOU mpupoae, 1udpgdysusi, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHW3MOB, TEIJIOBOE 3arps3HEHHME OKpYKarolled cpeisl,
yTUIM3anusi OMOOPraHMYECKOro TOIJIMBA U1 BBIPAaOOTKU «TEIUIOBOM» U
ANIEKTPOIHEPT U, TIOBEPXHOCTHOE HATSDKEHUE U KAaIMJULSIPHBIE SIBJICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SIBICHUS B )KMBOU IPUPOJIE.

Xumusn: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpHAs Macca, IMOJy4eHHE HAHOMAaTepHaJIOB, TEIIOBBIE CBOMCTBA
TBEPABIX TEJI, KUAKOCTEN M Ia30B, )KUAKHE KPUCTAIUIBI, HIEKTPUYECKHE CBOMCTBA
METAJUIOB,  3JEKTPOJUTHUYECKAsl  JIUCCOLMAlMs, TajJbBaHUKA, JJIEKTPOHHA
MUKPOCKOTIHSI.

TI'eocpagpusa: BnaxxHoCTb BO3AyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue IBUKEHUI C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHIKOIO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLHH
(KpOHIITEIH, peléryaTble KOHCTPYKIMH), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M JPYIHE), ABUIATE]b BHYTPEHHETO
CrOpaHus, mapoBasi TypOUHA, OBITOBON XOJOJMUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPOIPHUOOpPOB,
ra3opaspsiIHbIE JIAMIIbl, TOJIYIPOBOAHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.
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11 KVIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TIOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexrop MarmutHOM uHaykKuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJIEN. JINHUKA MarHUTHOW UHIYKLHH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TMPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JBUKEHHUE 3apsIAKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabota cuibl JlopeHia.

MaruauTHoe 1noJje B BeniectBe. DeppoMarHeTUKH, Mapa- U TMaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE IPOIECChl: MPUMEHEHUE

IIOCTOSIHHBIX MAarHMTOB, 3JIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHWMA  WMHAYKOMM ~ MarHUTHOTO — TOJISI  TOJOCOBOTO M
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHOM MHAYKIMH MOJIS JJIMHHOTO MPSIMOrO TPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJAHUKA, KATYIIKU C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne NBUKEHUS IMyYKa HJIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMIT JEUCTBUSA 3JIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HcciienoBanre MarHuTHOTO OIS IOCTOSIHHBIX MArHUTOB.

HccnenoBanne cBOMCTB eppOMarHETHKOB.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTHU CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnan uHOYKYuU.

SIBieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOoTOK BekTOpa MarHUTHOU
uaaykiuu. 3 C wuHAyKUMH. 3aKOH HJIEKTPOMAarHUTHOM uWHAyKIuu Dapajes.
Buxpesoe anekrpuueckoe nose. Toxkn Dyko.
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OJC wHAYKIMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

ITpasuno Jlenua.

NunyktuBHocTh. KaTylika HMHAYKTUBHOCTH B I1IENMM TOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. J/1C caMOMHIYyKIINH.

DHEprusi MAarHUTHOTO TOJIS KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuveckne yCTpOMCTBA U TEXHOJOTUYECKUE MPOIECChl: MHIYKIIMOHHAsS
neyb, COJICHOU, 3allUTa OT JIEKTPU3AIMU T MPHU JIBHKEHUU B MATHUTHOM I10JIE
3eMIu.

Jemoncmpayuu.

HaGmronenue siBjeHuUst 3J1eKTPOMAarHUTHOW UHAYKITUH.

UccnenoBanne 3aBucumoct IDJJC HMHAYKUUMHA OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.

[Ipasuiio Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOM (MEIHOMN) TpyOe.

SBneHre caMOMHAYKITUH.

UccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH HU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Ornpenenenue MHAYKIMY BUXPEBOTO MarHUTHOTO MOJIS.

HccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka Moienu 3JIEKTPOMarHUTHOTO T€HEpaTopa.

Pa3pnen 5. KosteOanus u BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensuasa cucrema. CBoOOIHEIE KOIcOaHUS.

lMapmonnueckue koneOanus. Kunematnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTuyecKoe OMMcaHue (3aKOH COXpPaHEHUS! MEXaHMYEeCKOW 3Hepruu). BeiBox
JUHAMHYECKOTO OMUCAHMS TaPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMKCAHUSI.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUTUTYIbl KOJIEOAHUW HCXOIHOM
BEJIMYUHBI C aMILTUTYAaMU KOJeOaHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepuon u uactora koneOanuid. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MareMaTH4eckoro masitHuka. Ilepuon cBOOOAHBIX KOJIEOAHUI MTPYKUHHOTO
MasiITHUKA.
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[TonsTue o 3aryxatouux KoneOanusx. BoiHyXkaeHHbIEe KoeOaHus. Pesonanc.
Pe3zonancHas kpuBasd. BimsgHue 3aryxaHus Ha BHJI PE30HAHCHOW KPUBOW.
ABTOKOEOAHMS.

TexHu4eckne ycTpoHuCTBa M TEXHOJOTHYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIe HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJeOaTeNbHOrO IBUKEHHUS.

HaGmonenre He3aBUCHMOCTH NIEPUOJAa MAJIBbIX KOJeOaHUM Ipy3a Ha HUTH OT
aMILTUTYABIL.

HccnenoBanue 3aTyxaronux Kojie0aHui U 3aBUCUMOCTHU MEPHOJIa CBOOOIHBIX
KoJIeO0aHUN OT CONMPOTHUBIICHHUS.

UccnenoBanne koyiebaHMM TIpy3a Ha MACCHUBHOM MpYXHHE C IIEJIbIO
dbopMUpoOBaHUS TIPEICTaBICHUN 00 UIeaTbHON MOJIETTH PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIHH MPHU KOJEOaHUSIX IPy3a Ha MPYKUHE.

HccnenoBanne BoIHYKIIEHHBIX KOJICOAHUM.

HaGmonenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepenue mnepuoma CBOOOIHBIX KOJEOAHWUN HUTSAHOTO M TPYKHHHOTO
MasATHUKOB.

N3yuenue 3aKOHOB JBMKEHUS Tela B X0/€ KoJieOaHU Ha YIIPYTroM MOJIBECe.

N3yueHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUU B MIPYKUHHOM MAasITHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJIEOaHUH.

HccnenoBanne BIHYKICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummsle Konedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
ujcaIbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3aps/ia KOHJAEHCATopa ¢ aMIUTUTYAOW CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpPaHEHHUs SHEPTUH B UJICAJILHOM KOJIE0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHBIE KoJie0aHusl. BrinyxneHHbie
AJIEKTPOMAarHUTHBIE KOJEOaHUs.

[lepemennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JCUCTBYIOIIEE 3HAYEHHE CUJIbI TOKA M HANPSDKEHUS NIpPH pa3audyHor (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENM CUHYCOMJAJIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHC HanpsKeHUN.
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Wneanbusiii  Tpanchopmatop. Ilpom3BoacTBo, mnepepadya M MOTpeOIeHHE
JJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU IPOU3BOACTBE JIJIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B IOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHL: BJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHUSI.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIE€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUI.

['eneparop He3aTyxaroUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHEpaTopa.

Brinyx/1IeHHbIE CUHYCOUANbHBIE KOJICOaHusI.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOp B LENU MEPEMEHHOIO
TOKa.

Pe3oHanc mnpu mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

YCcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHcopMaropa.

Mogenb IMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne MepeMEHHOrO TOKa YE€pe3 IOCIEAOBATENIbHO COEAUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenne sIeKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HMX pacnpoctpaHeHus. Ilomepeunsie u
IIPOJIOJIbHBIE BOJHBL. [lepron, CKOPOCTH pacnpOCTPAHEHUS M JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpa)KCHHE, NpeIoMJICHHE, HUHTepPEpeHLUs U
nudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEU CPEbI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanus BEKTOPOB B DJIEKTPOMATHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHUE,  IPEIIOMIICHHE,
noJisipu3anusi, THTeppepeHus u TuPppaxuus.
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[IIxkana 3nMeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IE€KTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuookanys.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl IMAarHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenre oTpaxkeHus ¥ MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniiuu u 1upakiiui MEXaHUMIECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U
YaCTOTOU KOJICOaHMIA.

NccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHHUE,
noJisipusanus, tudpakius, nHTepdepeHns.

Oo6nHapyxeHue HHGPaKpacCHOrO U YIbTPaPUOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonTMHEWHOE pACIIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. Jlyd cBerta.
To4euHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OoTpaxkeHHUs: cBeta. [locTtpoeHue nzoOpakeHuil B
wiockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKA3aTeNb
npenoMiieHus. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [locTOSHCTBO YaCTOTHI
CBETa M COOTHOLICHHE JIJIMH BOJIH IIPU NIEPEXOAE MOHOXPOMATUUYECKOTO CBETA YEPE3
rpaHuUIly pas3zena AByX ONTUYECKUX CPE.

Xon nyueir B mpusme. ucnepcus cBera. Cl0XKHBIA COCTaB O€JI0ro CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

Coluparoiire u paccerBaroiiue JUH3bl. ToHKast TuH3a. POKYCHOE pacCTOsIHUE
Y ONTUYECKasl CHJIa TOHKOW JIMH3bL. 3aBUCUMOCTh (POKYCHOI'O PACCTOSIHUSI TOHKOM
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chepuueckoil JUH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO TOKa3aTess
MPETOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAaX.

Onrtuueckue mpubopel. Paspemiaromnias crocodHocTh. [71a3 Kak onrTuyeckas
cucrema.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBus HaOmOIEHUS MaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX HMCTOYHUKOB. [Ipumepbl KiaccHuecKux
UHTEPHEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuuonHas pemérka. YciaoBue HaOIOACHUS
[JIaBHBIX ~MakKCMMYMOB TpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tomsapusanus ceera.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKUE NPOLIECCHI: OYKH, JIYIa,
nepuckon, Qoroanmnapar, MUKPOCKON, MPOEKIMOHHBIM armapaT, MpPOCBETICHHE
OIITUKH, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanne npesoMieHUs CBETA.

HaGmroneHne mojiHOTro BHYTPEHHETO OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB 4epe3 IIOCKOMAPAIIIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne cBOMCTB M300payKEHUM B JIMH3AX.

Mojaenn MUKpOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHnm cBeTa.

HaGmronenne nBeTOB TOHKHUX TJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEIIETKY.

HaGmronenne nudpakiiioHHOTO CIIEKTpa.

Hab6monenne nucrnepcuu cBera.

Habmronenne monsipu3anuu cBeTa.

[IprmeHeHne MoAIpONIOB I U3YUEHNSI MEXaHUYECKUX HAITPSKCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomol, npakmuKym.

N3mepenne nokasarens NperoMIICHUS CTEKJIA.
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UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
MPUMEPE KUJIKUX JIHH3).

N3mepenue GokycHOro pacCTOsIHUS PACCEUBAIOIIUX JIMH3.

[TonyueHnne n300pakeHUs B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3HI.

[TonyueHnne n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTepHEpeHInn U MOJIIpU3aLKU CBETA.

N3yuenue nosspuzainuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUICKTPHUKA.

N3yuenne uHTEpPEpeHIINN JTA3EPHOTO U3TYUCHHUS HA IBYX IIEISX.

Ha6monenue nucnepcum.

HaGmonenue u uccnenoBanue qudpakiimOHHOTO CIIEKTpA.

N3mepenue JiMHbI CBETOBON BOJTHBI.

[TonyueHue criekTpa U3JIy4YEHHUs CBETOAMOMA MPH MOMOITH JTUPPAKIIMOHHON
PELIETKH.

Pa3znesn 6. OcHOBBI CIeNMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['paHUIB TPUMEHUMOCTH KJIacCHUUECKOM MeXaHuKu. [locTynaTel crienuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpa3zoBanms  JlopeHia.
VYcnoBue npuyMHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHH M COKPAILICHUE JJINHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPruel U UMITYJIBCOM PENIITUBUCTCKOW YaCTULIBl. DHEPrus
MOKOSI.

TexHuueckne YCTPONCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHLI.

VY4eHnueckuit 3KCIEPUMEHT, JIa00paTOPHbIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIIyJIbCa W DHEPIHMM  PEIATHBUCTCKUX dacThll (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanToBasi pusuka.

Tema 1. KopnyckynapHuo-680aHn0801 Oyaiusm.

PaBHOBeCHOE TeIIOBOE M3JIyUeHHE (M3JIydeHHE a0COIIOTHO YEPHOTO Tena).
3akoH cMemienus Buna. ['unoresa [1nanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJIbC (POTOHA.

doroaddexr. Onwitel A. I'. Croneroa. 3akonsl dhoTodddekra. YpaBHeHUe
OunmTeitHa 11 porodddexra. «Kpacnas rpannma» hotodrddexra.

JlaBnenue cBeta (B YacCTHOCTH, [aBJICHHME CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpa)karolulyro mnoBepxHocTh). OmbiTel [1. H.
JleGenena.
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BosiHoBeIE cBOMCTBA YacTull. BomHsl ne bpoind. lnuHa BoiaHbl e bpoiisis u
pasmepspl 00JacTH JIOKAJIM3alUU JABWXKYIIEcs dactuilbl. KopmyckynsipHo-
BOJIHOBOM ayanu3m. Jludpakius 31eKTpOHOB Ha KpUCTaJIax.
Cneunduka ndmepenuii B Mukpomupe. COOTHOIIEHHSI HEONpeaenEéHHOCTEN
I'eiizenbepra.
TexHuyeckue YCTpPOWCTBA U TEXHOJOIMYECKHE IIPOLIECCHI: CIEKTPOMETP,

¢doTornemMeHT, (GOTOJATUMK, TYHHEJIbHBIM MHUKPOCKON, COJHEYHas OaTapes,
CBETOJUO/I.

Jemoncmpayuu.
®oT1o3(PeKT Ha yCTaHOBKE ¢ IMHKOBOH MJIACTHHOM.
Hccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

HUccnenoBanne 3aBUCMMOCTA  CONPOTHUBIIEHHUS  ITOJYIIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.
Conneynas Garapes.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Uccnenoranue ¢oTopesucropa.
N3mepenue noctostHHoM [Inanka Ha ocHOBe uccienoBanus Gorodddexra.
NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAMO/ OT HANIPSIKECHHUS.
Tema 2. Qu3zuxka amoma.
OneITEl O HCCIENOBAHHMIO CTpOeHUs aToMma. I[lnaHerapHas Monens aToma
Pezepdopna.
[Toctymarel bopa. M3nydenue u noriomeHre GOTOHOB IPH MEPEXOIe aToMa C
OJIHOTO YPOBHS SHEPrUU Ha JPYrOM.
Bunsl ciektpoB. ClieKTp ypOBHEW 3HEPruM aToMa BOJOPO/A.
CnoHTaHHOE U BBIHYKJECHHOE HU3iIydyeHue cseta. Jlazep.
TexHU4YecKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpauuu.
Mognens onsita Pesepdopaa.
HaGmonenne mMHEHYaThIX CIIEKTPOB.
Y CTpONCTBO U JEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.
Ornpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.
Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.
HaGmronenne nuHedyaToro CexKTpa.

NccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
noctosinHoM Punbepra.

Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHBLIX YACHUY,.
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Hyxknonnas moznens sapa [eitsenOepra—lBanenko. 3apsig snapa. MaccoBoe
yucio saapa. M3oromsl.

PanunoaktuBHOCTh. Aunb(da-pacnaa. DNEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnaz. I'amMma-usinydeHue.

3aKOH pPaJMOAKTUBHOIO pacnajaa. PaguoakTUBHBIE H30TOIBI B TPUPO/IE.
CBoiicTBa MOHU3UPYIOIIETO H3Iy4YeHUs. BiusHue paJuOaKTUBHOCTH HA JKHUBBIC
opranu3Msbl. EcrecTBennsii GoH uznydenus. JlosumeTpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [Jedext maccol spa.

Anepnsie peakuuu. Jlenenue u curtes siaep. Anepusie peaktopsl. [Ipodiemsr
YIOPaBISIEMOT0 TEPMOSIICPHOTO CHHTE3a. OJKOJIOTUYECKUE AaCHEeKThl pPa3BUTHUS
SIICPHON SHEPTETUKHU.

MeTobl perucTpaluy U UCCIIEeI0BaHUS DIEMEHTAPHBIX YaCTHUII.

dyHIaMeHTadbHbIE B3aUMOJIEHCTBHS. bapuoHBI, ME30HBI U JICNTOHBHI.
[IpencraBnenue o CtangapTHOM Moaenu. KBapk-riirooHHass MOJICNb aIpOHOB.

Odusnka 3a npeaenamu CraHgapTHoM Mozenu. TEéMHas Martepus U TEMHas
SHEPrHUsl.

EnuncTBO (puznueckoit kKapTUHBI MUPA.

TexHu4eckne yCTpOUCTBA U TEXHOJOTMYECKHUE MPOLECCHI: T03UMETP, KaMmepa
Bunbcona, sepHbIif peakTop, TEpMOSAEPHBIN peakTop, arToMHasi 60Mba, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomieHus: 6eTa-4acTull aTFOMUHHUEM.

Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

Ortanbl pa3BUTUS acTpoHoMUH. [IpuKiIafiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH UIsI OOBSICHEHHUS IPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Mertoasl acTpoHOMHUYECKUX ucciaegoBaHuil. COBpEMEHHbIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKu€ 3BE3[bI, TUIAHETHI, UX BHUIUMOE
JBUYKEHHUE.

Conneynas cucrema.

Connne. Conmaeunasi akTUBHOCTb. VIcTounuk sHepruu CoJiHIa U 3BE3.

3BE311bl, KX OCHOBHBIE XapaKTepUCTHUKU. [[narpamMmma «CreKTpaibHbIi Kiacc —
CBETUMOCTBY». 3BE3bI TJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3]l TJIaBHOW IMOCIIENOBAaTEbHOCTH. BHyTpeHHee cTpoeHue
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3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM U dBostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenune un nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHbIE IBIPHI B sAIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€3HOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIOJb30BAHHEM
KOMITHIOTEPHBIX MPUJIOKEHUN NI ONpe/eeHUs MOM0KEHUsI HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CEBEpHOro MONYLIApUS U SIPKUE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEH H 3BE3IHBIX
CKOIIJICHU .

Du3YeCcKUH NMPAKTHKYM.

CrniocoObl u3MepeHus: PU3NYECKUX BEIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
U(GPOBBIX H3MEPUTEITBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEINIbHBIE TOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIIUYHUH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHne  KOCBEHHBIX WM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
bU3MYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEeHUYECKUH  HKCIIEPUMEHT,
1abopaTopHbIC pabOTHI, MPAKTUKYM) ).

O600maromnee MOBTOPEHUE.

OO6o001IeHne U cucTeMaTU3alus COJIEPKaHUsS pa3liesioB Kypca «MexaHukay,
«MonexynsipHas pU3NKa U TePMOAUHAMUKAY, « DIEKTPOAMHAMIKaY, «Kosebanus u
BOJIHBDY, «OCHOBBI CIEUHUAIbHON TEOPHUM OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnkay», « IMEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BEKa, POJIb M MECTO (PU3HUKU U
ACTPOHOMHH B COBPEMEHHOM HAYyYHOW KAPTHUHE MHUPA, 3HAYEHHUE OMMCATEIbHOM,
CUCTEMATH3UPYIOLIEH,  OOBSICHUTEIBHOM W  MNPOTHOCTUYECKOM  (QPyHKUHIA
busnueckor Teopuu, posib GU3MUECKONU TEOprur B (POPMUPOBAHUH TTPEACTABICHHUM
0 ¢u3HUECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O TPUPOE.

Me:xnpeaMeTHbIE CBA3H.



Jlenaprament oGpazosanus AxvusncTpauun r. Exatepun6ypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mKkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExatepunGypr, yi. Masimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs
C Y4€TOM COAEpKaTeNbHBIX MEKIPEAMETHBIX CBS3€M C KypcaMd MaTE€MaTHKH,
OMOJOrun, XUMHUH, Teorpaduu U TEXHOJIOTUU.

MesicnpeomemHuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbId (hakT, rumnoresa, (pU3MUecKas BEIUUYMHA, 3aKOH,
Teopus, HaONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEBHBIE TPUOOPHI, ITUGPOBas Ta00paTOPHsL.

Mamemamuka: peuieHHE CUCTEMbl YpaBHEHUH. TpPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOphI M WX MPOEKIHH HAa OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QyHKIUN. [Ipu3Haku nogoOust TPEeyroJibHUKOB,
oTpeJieNieHHe TUIOIIAIU TII0CKUX (puryp u oobéma ted.

Buonozua: »snextpuueckue SIBICHUS B KUBOM MpUpPOJE, KojeOaTelbHbIE
JIBUKEHUS B OJKUBOW TPHUPOJE, OHKOJOTHUYECKHUE PHUCKM TIPU MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJICKTPOMArHUTHOE  3arpsi3HEHHE  OKpYXKalolled  Cpelbl,
yJIbTPa3ByKoOBasi JIMarHOCTUKAa B MEJUIMHE, ONTHYECKUE SIBICHHUS B HKUBOM
IpUpoJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKASI CTPYKTYypa TBEPIBIX
TEJI, MEXaHU3MbI 00PAa30BaAHUS KPUCTAIIMUECKON PEIETKH, CTIEKTPAJIbHBIN aHaIH3.

T'eozpaghun: wmarnuTHBIE TIOJIFOCA 3€MJIM, 3&JE€KU MarHUTHBIX DY,
(poTochEéMKa 3eMHON TOBEPXHOCTH, ceicMorpaag.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIeKTpoJBUraTeNb SIKoOM, reHepaTop NMEPEeMEHHOro TOKAa, WHAYKIMOHHAs IeYb,
JVHUM 3JIEKTpoIiepeaay, MIEKTPOABUTraTellb, pasap, paIuoNpUEMHHUK, TEIEBU30D,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKoBas JMArHOCTHKA B TEXHMHKE,
NPOEKIIMOHHBII amnmapar, BOJIOKOHHAsi ONTHKA, COJIHEYHasi OaTtapesi, CIIyTHUKOBBIE
NPUEMHUKH, SJEPHASI SHEPreTUKA U IKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTHS.
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IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIINXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JEATEIBHOCTH B MPOILIECCE pealv3alid OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU E€STEILHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e c(OpPMHUPOBAHHOCTH FPAKIAAHCKON MO3UIIUN 00YJAIOIIErocs KaK aKTUBHOTO
U OTBETCTBEHHOT'0 YJIeHa POCCUHCKOro 00111eCTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIIOBEUCCKUX T'yMAaHUCTUUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH POCCUICKON TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOLICHUE K T'OCYIApPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIIETO (HU3NYECKOUN HayKe.
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TPYAOBOI'0 BOCIIUTAHMSA:

MHTEPEC K Pa3IMuHbIM chepam NpodhecCHOHATBHON NEeATeIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3MKOHN U TEXHUKON, YMEHHUE COBEPIIATh OCOZHAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
IUTaHbL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JIACTH
(U3MKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JEUCTBHM B OKPYXXAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

paclIMpeHue OINbITa JESITEILHOCTH KOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAYYHOW JEATEJIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJoruuyecKue JelcTBUA:

CaMOCTOSITETFHO  (OPMYJTUPOBATh W aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIpEIeNSITh 1EeNN ACSITENbHOCTH, 3a/laBaTh MapaMEeTPbl U KPUTEPUH HX
TOCTHXKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPacCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTePHATbHBIX H HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA JIEATETLHOCTH,
KOOPJIMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
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Ba3oBble ucciienoBarebCKue JeHCTBUA:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBBIMH MOHITHIMU U METOJaMU
(u3nUecKol HayKu;

BIAJ€Th  HABbIKAMU  y4eOHO-HCCIIEIOBATENIbCKOH U MPOEKTHOMN
NEeATeIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOZOB pEIIeHUs1 3ajad (HU3HUECKOTO
coJiep KaHus, TIPUMEHEHHIO PAa3IMYHBIX METOOB ITO3HAHUS;

BIAJIETh BHUAAMU JACSITEIBLHOCTH IO TOJXYYCHHIO HOBOTO 3HAHHS, €r0
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3TUYHBIX YUCOHBIX
CUTyaIUsiX, B TOM YHCJIe MPH CO3/IaHUU Y4eOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €& penieHUs, HaxOIUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHS;

aHAJIM3UPOBATh IMIOJIYYCHHBIC B XOJIE€ PCIICHUS 3aJa4d pe3yJbTaThl,
KPUTHYECCKH OIIEHUBATH MX JIOCTOBEPHOCTD, MIPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh W (PopMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOM
JESTEIHbHOCTH, B TOM YUCJIE MPU U3YYEHUU DUBUKY;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTHh 3HAHWUA MO (U3MKE B TMPAKTUYECKYIO 00J1acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTAaTh HOBBIE UJICH, MPEIaraTh OPUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOIME aTbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undgopmaumeii:

BJIQ/ICTh HABBIKAMH TMTOJIyYeHUS] HHPOopManK (GU3NIECKOTO COAEPKaHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATh IOUCK,
aHaIM3, CHCTEMATHU3AaIMI0 M HHTEPHpETAni0 HH(POPMAIUU Pa3IUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OpPMAITUH;

WCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TPEeOOBaHUN JPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIUOHHON 0€30MacHOCTH;
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co37aBaTh TEKCThI (PU3MUYECKOrO0 COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y‘IéTOM Ha3HA4YCHUA I/IH(l)OpMa]_H/H/I u HGHCBOﬁ ayJuTopuu, BBI6I/IpaH
OINTUMAJIBHYIO q)OpMy MMpEACTABJICHUA U BU3YyaJIU3aluu.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOILEHWE Ha Ypokax (U3MKM U BO BHEYPOUHOMU
NesTEeNbHOCTH;

pacno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyallUi © CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ MHIMBUTyaJIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbI COBMECTHBIX JACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BOBMOKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 1I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JIEUCTBUH, pactpeliesiTh POJId C YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
pe3yabTaThl COBMECTHOM paboTHI;

OLIEHHMBATh KaueCTBO CBOETO BKJIaJa U KaXJOr0 y4aCTHUKAa KOMAH[bl B
o0IIMii pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLCHUBATh HJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B Pa3IMYHBIX
CUTYaLUsIX, HPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIEe YUueOHbIE JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO OCYIIIECTBIIATH MO3HABATEIHHYIO ICATEIHLHOCT B 00JIaCTH
(GU3UKY ¥ aCTPOHOMUH, BBISIBISTH MPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIUYHBIX MPEANOUTCHUH;
nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;
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CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAUIMH B 00JaCTH
(u3HMKHM, MOCTOSTHHO MOBBINIATH CBOW 0OpPA30BATENbHBIA M KYyJIbTYpHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOW pedlieKCMM Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI peieKCHu IJIs OIIEHKH CUTYaIlMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUS MO MX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, MOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIMX IPU aHaJIU3€ pPE3yJIbTaTOB
JESITEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce moCTHXKEHUS JIMIHOCTHBIX PE3yJIBbTATOB OCBOSHHUS MPOTPAMMBI TIO
buzuke IS YpOBHS CpeaHero oOmero oO0pa3oBaHUs y OO0YyYarOIIMXCS

COBEPIICHCTBYETCS IMOLIMOHATbHBIN WUHTEJUICKT, Ipe/IIoJIararoIui
c(hOopMHUPOBAHHOCTb:
e CaMOCO3HAHHS,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

AMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAaHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 33 CBOE MOBEJCHUE, CIMOCOOHOCTH aTanTHPOBATHCS K
AMOIMOHATFHBIM W3MEHEHHUSM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TOHMMATh  3MOIMOHAIHHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYYBCTBHUIO M COTIEPEKUBAHUIO;
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COIIUAJIBHBIX HAaBBIKOB, BKJIFOYAOIIINX CHOCO6HOCTB BBICTpaI/IBaTB
OTHOLICHUA C ):[pyrI/IMI/I JJXOIbMU, 3a6OTI/ITBCH, HpOHBHHTB I/IHTepeC )41
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K konity o0yuenusi B 10 knacce npeqMeTHbIE PE3YJIbTAThI HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

NOHMMAaTh poJib (U3UKK B OKOHOMHYECKOH, TEXHOJOTHUECKOMH,
DKOJIOTUYECKOW, COLMANbHOM W OJTUYECKOW cdepax aesATEIbHOCTH
YeNI0BeKa, PO U MECTO (DM3WKHU B COBPEMEHHON HAy4YHOUH KapTHUHE MUPA,
3HAUEHUE OIUCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBSICHUTENBbHON U
NPOTHOCTHYECKON  QyHKImMA  (Qu3mdeckod TEOpUM —  MEXaHHKH,
MOJIEKYJIApHOW (DM3MKU W TEPMOIMHAMHKH, POJIb (GU3NIECKON Teopuu B
(dopMuUpOBaHUY MPEICTABICHUHN O (PU3MUECKON KapTHHE MUPA;

pa3inuyaTh yCIOBHUS MPUMEHUMOCTH MOJIENeH (PU3NIECKUX TEJ U IPOIECCOB
(sABJIEHMIT): MHEpIMAJIbHASI CUCTEeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIIO,
MaTepualibHas TOYKa, PaBHOYCKOPEHHOE ABMKEHHE, CBOOOIHOE TajeHUeE,
a0bCcoJIFOTHO yripyrasi jaedopmalius, aOCOIIOTHO YIPYyroe U abCONIOTHO
HEYNpyroe CTOJIKHOBEHUS, MOJEIU Ta3a, JKUIKOCTH U TBEPAOTO
(KpUCTAJUTMYECKOT0) TeJa, UACAIbHBIN a3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUECKOE TIOJIE;

paznuyath yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PU3HUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHHMUYECKHE TMPOLECCHl U SBIICHUA,
UCTOJIb3YysI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKEHHS, (OPMYJIbl KHHEMATUKU PaBHOYCKOPEHHOTO
IBWDKEHHUS, TpeoOpa3zoBaHus [anunes A CKOPOCTH M TE€peMeIleHus,
3akoHbl HpIOTOHA, mNpUHIUN OTHOCUTENbHOCTH [ amuies, 3aKoH
BCEMHUPHOTO TATOTEHUsI, 3aKOHBI COXPAHEHHsI UMITYJIbCa U MEXaHHUYECKON
SHEpPruM, CBsI3b PabOTHl CHJIBI C W3MEHEHHEM MEXaHMYECKON >HEpruu,
yCJIOBHSI paBHOBECHS TBEPIOTO Tenla), MNPU ITOM HUCIOJIH30BATh
MaTeMaTHYECKOE BhIPaKEHHE 3aKOHOB, YKAa3bIBATh YCIOBUS MPUMEHUMOCTHU
¢u3nyecKkux 3aKOHOB: MpeoOpa3oBaHui [amuiues, BTOPOTO U TPETHETO
3akOHOB HbIOTOHa, 3aKOHOB COXPaHEHHS HMIIYJIbCAa M MEXaHHYECKOU
SHEPrUH, 3aKOHa BCEMUPHOTO TATOTCHUS;



Jlenaprament oGpasoBanus AxMunucTpauu r. Exatepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mKkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExatepunGypr, yi. Masimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

e AHAIM3UPOBATH U OOBACHSITH TEIJIOBBIC MPOIECCHI U SBIICHUS, UCIIONb3YS
ocHoBHble monokeHuss MKT u 3aKkoHBl MOJEKYISIpHOM (U3MKH U
TEpMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KUHETUYECKOW JHEPrue TEIUIOBOrO ABHKEHUS W KOHUEHTPALUEU €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEPrueu TEIJIOBOTO JBUYKECHUS €r0 YacCTHll, CBA3b JABJICHUSA UAECATBHOTO
raza ¢ KOHUEHTpPAIMEW MOJIEKYJI U €ro TEMIIEpaTypod, YypaBHEHHUE
MenpaeneeBa—KianeiipoHa, NEpBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHMS PHEPIHH B TEIUIOBBIX MPOIECCax), TPU ITOM HUCIIOIb30BaTh
MAaTeMaTUYECKOE BbIPAKEHNE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

e AHAIM3UPOBATH M OOBSICHATH DJICKTPUYECKUE SBICHUS, HCIOIB3YS
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKHU (3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsija, 3aKOH KynoHna, MOTEHINATBLHOCTh
AJIEKTPOCTATUYECKOTO TMOJIsI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJied, MpU 3TOM YyKa3biBasi YCJIOBHUSI MpUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ TMPAKTUUYECKH BaXHBIE COOTHONIEHMS: 3akKOHbI OMma JJisi ydacTka
Henu W Uil 3aMKHYTOM 3JIEKTPUYECKOW menu, 3akoH Jlxoyns—JleHna,
npaBuia Kupxroda, 3akonsr @apajest 11 2JeKTpoIn3a);

e OIKCHIBaTh (PUBMYECKHE MPOIECCHl W SBJICHUS, HUCIIOJB3Ys BEJIWYMHBI:
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CHIIA,
MOMEHT CHJIbI, JaBJICHUE, TIOTCHIUAIIbHAS SHEPTUsl, KHHETUUECKAS SHEPI s,
MeXaHU4ecKas SHeprus, padoTa CHIIbI, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE,
CWJIA TSHKECTH, CUJIa YOPYrOCTH, CHJIA TPEHUSA, MOIIHOCTb, SHEPTUA
B3aMMOJICHCTBHS Tena ¢ 3eMIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHsl YIPYTOi
nedopManuy NPy KUHBI, KOJTHMYECTBO TETUIOTHI, a0COJIFOTHAsI TeMIleparypa
Tena, pabora B TEPMOJAMHAMHUKE, BHYTPEHHSS DJHEPIrUsl HACATIBLHOIO
OJTHOATOMHOTI'0 Ta3a, paboTa UAeaaIbHOTO Ta3a, OTHOCHTEIIbHAS BIAXKHOCTH
Bo3ayxa, KII/] naeanbHOrO TEIUIOBOTO JIBUTATENS; JIEKTPUYECKOE II0JIE,
HaNPSHKEHHOCTD SJICKTPUYECKOTO TMOJIS, HAMPSIKEHHOCTD IMOJISI TOYEUHOTO
3aps/a WA 3apsSyKEHHOIO MIapa B BaKYyME M B JUARJICKTPUKE, MOTCHIIAAT
BJIEKTPOCTATUYECKOTO TOJSA, PA3HOCTh MOTCHIUAIOB, 3JIEKTPOABHKYIIAS
CWIa, CWJia TOKa, Hamps)KEHUE, MOIIHOCTh TOKA, 3JICKTPUYECKasi EMKOCTh
IUDIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJICHME  y4dacTKa  LEend  C
MOCJICIOBATEILHBIM U MapajljICIbHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTHUS
3JIEKTPUYECKOTO IO KOHAEHCATOPA;

e OOBSACHITH  OCOOCHHOCTHM  MPOTEKaHUs  (U3UYECKUX  SIBJICHUM:
MEXaHUYECKOE [IBUKCHHE, TEIUIOBOE JIBMI)KCHHWE YacCTHUI[ BEIIECTBa,
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TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBHXKEeHHUE, nuddy3us, ucnapeHue,
KUIIEHUE U KOHJEHCAlMs, IJIaBJIECHUE U KPUCTAIUIN3ALMS, HAIIPABICHHOCTh
TEIJIONEPENAUN, IEKTPU3ALMSA TEJ, SKBUIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO ITPOBOJAHUKA;

e TPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKO BEIIMUYUHBI OT
IPYrO# ¢ HCTIOJIB30BAHUEM IPSMBIX U3MEPEHNN, IIPY ’TOM KOHCTPYUPOBATh
YCTAaHOBKY, (UKCHUPOBATH  pe3ynbTaThl IMOJYYEHHOW 3aBUCUMOCTH
¢u3nyecknux BEJIMYMH B BHAE TpadUKOB C Y4€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  M3MEPEHUW, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEJOBAHNS;

e IMPOBOJUTH KOCBEHHbIE H3MEpPEeHHUs (U3NYECKUX BEIMYMH, IMPU 3STOM
BbIOMpATh ONTHUMAJbHBI METOJ HM3MEPEHHs, OLUEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

e TPOBOAUTH OMBITHL IO MPOBEPKE MPEII0KEHHON TMIOTE3bI: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE PE3YJbTaThl W J€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHON

TUTIOTE3HI;
e CcOOJIIONIATh TpaBMIIa 6€30MACHOTO TPY/Ia MPH MPOBEACHUH UCCIIEIOBaHUI B
paMKax  y4yeOHOro  JSKCIEpUMEHTa,  TpakTUKymMa W y4eOHO-

UCCIIEIOBATEILCKOM M TIPOCKTHOW JEATEIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U JJa00paTOPHOTO 000PYIOBAHUS;

e pemarb pacuy€THbIC 3aJayd C SBHO 3aJaHHOM W HEABHO 3aJIaHHOMU
bu3uYecKOl MOJIENIbIO: Ha OCHOBAHUHW aHaJIW3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolleld TpeOOBaHUAM 3ajayd,
IPUMEHATH (POPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH | TTOCTYJIATHI (PU3HUESCKUX
TEOPHI TPH HMCIOJIb30BAHUM MAaTEMaTHUYECKHMX METOJOB PCIICHHs 3ajad,
IIPOBOJIUTH PAacu€Thl HA OCHOBAHUM MMEIOIIMXCS JTaHHBIX, AaHAIM3UPOBAThH
pPe3yIbTAaThl 1 KOPPEKTUPOBATh METOJIbI PEIICHUS ¢ YUETOM IMOTYyUYCHHBIX
PE3YIbTATOB;

e pemarh Ka4eCTBCHHBIC 3a7add, TpeOyrolpe NPUMEHCHHsS 3HAHWH U3
Pa3HBIX Pa3JeioB Kypca (PU3MKH, a TaKKe MHTETPALMK 3HAHUHU W3 JIPYTUX
IPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IIETIOYKY PacCyXJACHUHN ¢ OTIOPOI Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3UYECKUE SBICHUS;

e HCIOJB30BaTh TEOPETUUYCCKUE 3HAHUSA JJII OOBSICHECHHS OCHOBHBIX
MIPUHIIAIIOB PA0OTHl U3MEPHUTEIIBHBIX TPHOOPOB, TEXHHYECKUX YCTPONCTB U
TEXHOJIOTHYCCKHUX MTPOIICCCOB;
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MIPUBOIUTH IPUMEPHI BKJIa1a POCCUUCKUX U 3apYyOCIKHBIX YUEHBIX-(PU3HUKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0O MHUpa, B
Pa3BHUTHE TEXHUKH M TEXHOJIOTHIA,
aHAM3UPOBATh M OIICHUBATH IMOCJICACTBUSA OBITOBOM M MPOU3BOICTBEHHON
JEATENHPHOCTH 4YEJIOBEKAa, CBSI3aHHOW C (PU3MYSCKUMH IPOIECCaAMH, C
MO3UIINK IKOJIOTUYECKON O€30MaCHOCTHU, MPEICTABICHUIN O pallMOHAILHOM
IPUPOJIOIIOIB30BAHUH, a TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHH JUIA JaJIbHEHUIIETr0 pa3BUTHS YEIIOBEYECKOTO
00I11eCTBa;
NPUMEHSTh Pa3juvHbIE CIIOCOOBI paboThl ¢ WHMOpPMaIeH (HU3UIECKOTO
ColepKaHUSI C WCIOJb30BAHHEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOJIh30BaTh COBPEMEHHBbIC WH()OpPMAIMOHHBIC
TEXHOJOTUU IS TIOMCKa, TEpepadOTKM M MPCABSBICHHUS YYeOHOU W
HAYYHO-TIONMYJISIPHONW MH(GOPMAIMH, CTPYKTYPUPOBAHUS M MHTEPIPCTAIINH
uHPOpMAIIMK, TOJYYCHHOW M3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYCCKU
aHAIM3UPOBAaTh  IOJIyYaeMyr  HWH(GOpPMAIMI0O H  OICHHWBATh €
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWHA, TaK U Ha OCHOBE
aHaJlM3a NCTOYHNKA UHPOPMAITIH;
IPOSIBIISIT OpraHHU3aIMOHHBIC " M03HABATEIbHBIC YMCHHSI
CaMOCTOSITEITLHOTO MTPHOOPETEHUSI HOBBIX 3HAHUH B IMPOIIECCE BHITOJHEHUS
IIPOCKTHBIX M Y4eOHO-UCCIIeA0BATEILCKUX padoT;
paboTath B TpyIIE C KCIIOJTHCHWEM pa3IMYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAllHOHATHHO PACIPEACIIATE JACITCILHOCTh
B HECTAHJAPTHBIX CUTYaIlUsAX, aJICKBATHO OIICHWBATh BKJAJ KaXKIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMAaTPHBACMON TTPOOJIEMEI,
NPOSIBIISITH MOTHBAIMIO K OynyImiel mpodecCHOHaTbHON JeITEILHOCTH 10
CIIEUATIBHOCTSM (PU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xonity oOyuenus B 11 knacce npeIMeTHBIE PE3yNIbTAThl HA YIITYOIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATH POJIb (PU3UKHU B SKOHOMUYIECKOH, TEXHOJIOTUYECKOH, COITMATBHON
U ITHYECKOU cdepax AesATEIHHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTHUYECKOU
JNEATENBHOCTU YEJIOBEKA U JAJbHEUIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAQYEHUE OIUCATEIIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIbHOU U
MPOTHOCTUYECKON (DYHKIUNA (DU3NYECKOW TEOPUH — DIECKTPOJUHAMUKU,
CHEIUATBHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (DHU3UKH, PpOJIb
dbuzndeckoil Teopur B (POPMHPOBAHUM MPEACTABICHUNH O (Pu3nUeCcKOil
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KapTUHE MHpa, MECTO (U3MYECKOM KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e pa3zIMYaTh YCIOBUS MPUMEHUMOCTH MOJiesel PU3nuecKux Te U IPoLeCcCoB
(sIBJIEHUM): OJTHOPOJIHOE SJEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE OIS,
rapMOHMYECKHUE KOJeOaHus, MaTeMaTUYeCKUM MAasTHUK, WJeadbHbIN
IPY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeaIbHbIN
KoJeOaTeIbHBIN KOHTYP, TOHKAs JTUH3a, MOJICJIEH aToMa, aTOMHOTO sijpa U
KBAaHTOBOM MOJIC/IN CBETA;

e paziIMuaTh YCJIOBHUS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaIbHBIX 3aKOHOB U
OTPAHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSCHATH DJIEKTPOMATrHUTHBIE TPOIIECCHI U SIBJICHUS,
UCIIOJIB3Ysl OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI DJICKTPOJWHAMHUKUA U
CICIMAJIbHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOTO 3apsAna, cwia Awmmepa, cuina JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  MHAYKUMHM, 1npaBwio  Jlenma, cBa3p  DJC
CAMOMHAYKIIMM B DJJIEMEHTE DJICKTPUUYECKONW IENh CO CKOPOCThIO
U3MEHEHHUS CUJIbI TOKA, MOCTYNAThI CIIEUAIBHON TEOPHUH OTHOCUTEIBHOCTH
OWHIITENHA);

e AHAJU3UPOBAThH U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIONIb3YS
MOJIO)KEHUsI ~ KBaHTOBOM  (u3MKKM  (ypaBHeHHMEe  DWHINTEWHa A
dotorddexra, nepBbIil ¥ BTOpoil mocTynaTel bopa, MpUHIUIT COOTHOLIECHUS
HeonpeaenéHHocTe ['eiizenOepra, 3aKOHBI COXpaHEHUS 3apsI0BOTO U
MacCOBOI'0 YHCEJ U SHEPTUU B AJIEPHBIX PEAKLHUSIX, 3aKOH PAAUOAKTUBHOTO
pacnaza);

e ONHUCHIBaTh (PU3UYECKHE TMPOIECCHl U SBICHUS, HCIOJb3YysS BEIUYUHBI:
HaIpPSKEHHOCTh 3JIEKTPUYECKOTO MOJIs, MOTEHIHAN 3JIEKTPOCTATUUYECKOTO
NoJisl, Pa3HOCTh MOTEHUHUAJOB, >JEKTPOJBIKYIIAs CUla, WHIYKIHS
MAarHuTHOTO TIOJISl, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKIHUHU, SHEPrus MArHUTHOTO MOJs
IIPOBOJIHUKA C TOKOM, PENITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTHUSL, SHEPTUS
MIOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3aps] siipa, SHEPrus CBA3U AJ1pa;

e OOBSICHATH  OCOOCHHOCTH  TPOTEKaHWs  (U3MYECKUX  SIBICHHM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOWHIYKITUS, PE30HAHC, HHTEp(EepeHIIHS
BOJIH, Audpakius, JUCIEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dboToanekrpuueckuii 3pPext (hotorddexr), anbda- u Oeta-pacnasl saep,
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raMMa-u3iaydeHue sjep, Gu3ndecKrue MpUHIHUIIBI CIEKTPAIbHOTO aHAU3a U
paboThI 1a3epa;

e OIpeAeNsITh HaNpaBiICHWE WHAYKIIMM MAarHUTHOTO TOJIsI MPOBOJHUKA C
TOKOM, CUJIbI AMIiepa u cuibl JIopeHna;

e CTPOUTH MU300paKEHUE, CO3/1aBAEMOE IOCKUM 3€pPKaJIOM, TOHKOW JTUH30M,
U PaCCUYUTHIBATh €TI0 XapaKTePUCTUKH,

e TMPUMEHSITH OCHOBOIIOJATaIONIMe ACTPOHOMHUUYECKUE TOHSATHS, TEOPUH U
3aKOHBI JIJI1 aHalm3a ¢ OOBSACHEHUS  (U3UYECKUX IMPOIIECCOB,
IPOUCXOANINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMax, B MEKIraJlaKTUUeCKOM
cpene; ABMKEHUSI HEOSCHBIX TeJ, IBOJIIOIIMHU 3BE3/] U BeeneHHo;

e TMPOBOJAUTHL MCCJICAOBAHUE 3aBUCUMOCTEH (PUBMUECKUX BEJIMYHMH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH, TPU HOTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHpOBaTh pe3yJlbTaThl MOJYYCHHOH  3aBUCUMOCTHU
¢u3nueckux BEJIMYMH B BHAE TpaduKOB C y4€TOM aOCONIOTHBIX
MOTPENTHOCTEH  W3MEpPeHWM, JejaTh  BBIBOJABI MO  pe3yJibTaTam
UCCJIC/IOBAHUS;

e TMPOBOJAUTHL KOCBEHHBIC H3MEPCHMS (DU3UUECKUX BEIUYUH, MPU ITOM
BbIOMpATh ONTHUMAJBHBI METOA HM3MEPEHHs, OIEHUBATH aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

e TPOBOAUTH OMBITHI MO HPOBEPKE MPEIOKEHHON THUIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyC€ MPEIJIOKEHHON
TUIIOTE3bI;

e OIHKCHIBATH METO/BI MOTYUYECHHS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

e COOJIONATh MpaBWIIa 6€30MACHOTO TPY/Ia MIPH MPOBEACHUH UCCIIEIOBAHUI B
paMKax  y4eOHOTO  OKCIEpHUMEHTa,  IpakTUKymMa W  y4eOHO-
UCCIEN0BATEIbCKOM M TPOEKTHOM JEATEIbHOCTU C MCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U Ja00PaTOPHOTO 000PYIOBAHUS;

e pemarh pacuy€THbIC 3aJayd C SBHO 3aJaHHOM W HEABHO 3aJlaHHOMU
duznuecko MOJENbIO: HAa OCHOBAaHWUM aHajdW3a YCIOBHS BBIOUpATh
dusznueckre MOJENH, OTBEYAIOIIME TPEOOBAHMIM 3a7a4d, MPUMEHSTH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (DU3UYECKUX TEOPUU
OpyU  HCIHOJIb30BAHUM MAaTEeMaTUYECKUX METOJIOB pElIeHus 3ajaad,
IPOBOJIUTH PAcU€Thl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAJTU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEHICHUS C YYETOM IMOTYyUYECHHBIX
pPE3yIbTATOB;

e pelaTh KavyeCTBEHHbIC 3a7ayd, TpeOylollre MPUMEHEHHUS 3HaHUU U3
Pa3HBIX pa3aeioB Kypca (PU3MKHU, a TaAKKE UHTErPallMi 3HAHUN U3 IPYTUX
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MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTHUECKYIO
[ENOYKY pacCyKICHUI ¢ OMOPOii Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SIBICHUS;

e WCIONB30BaTh TEOPETUUYECKHE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IIPUHIIAIIOB PAaOOTHI U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUUECKUX TPOIIECCOB;

e TIPUBOJHUTH MIPUMEPHI BKJIaa POCCUHUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

e AHAJIM3HMPOBATH M OLICHUBATH MOCIEICTBUSI OBITOBOW M TIPOU3BOJCTBCHHON
JESTEFHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TIPOIECCAMH, C
TIO3UIINIA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHHUA O PAIlMOHAIBHOM
IPUPOJIOTIONH30BAHNUH, & TaK)KE Pa3yMHOM HCIOJIB30BaHUU JTOCTH)KCHUN
HAayKH W TEXHOJIOTMW Ui JalbHEHIIero pa3BUTHUS UYEIOBEUECKOTO
00I1IeCTBa;

e TIPUMEHATH pa3jIMYHBIC CIIOCOOBI paboThl ¢ MH(popmanmen (u3mgeckKoro
COJICp)KaHUsI C HCIIOJIb30BaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU STOM HCHOJIb30BaTh COBPEMEHHBbIE MH(GOPMAIIMOHHbBIE
TEXHOJOTUU JJIS TOUCKA, TEepepadOTKHM M TMPEAbSBICHUS Y4eOHOU u
HAYYHO-TIONYJISIPHON MHGOPMAIIMH, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHbOpMAIIMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHANMM3UPOBATH  MOJIy4aeMyr0  HMH(GOpPMAIMIO U  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHWMA, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUU;

e TMPOSIBISTH OpraHu3alMOHHbIC 17} MO3HABATEIIbHBIC yMEHUS
CaMOCTOSATEIBLHOTO MPUOOPETEHUS HOBBIX 3HAHUI B TIPOLIECCE BHITIOJIHEHUS
IIPOCKTHBIX M YU4€OHO-MCCIIEA0BATEILCKUX padoT;

e paboTaTh B TPyNIE C HCIOJHECHHUEM pPa3IUYHBIX COIHMAIBHBIX pOJICH,
TUTAHUPOBATH PA0OTy TPYIIbI, PAllUOHATBHO PACIPENEIATh AeATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIUsAX, aJCKBATHO OIICHUBATh BKIIAJ KAXKIOTO W3
YYaCTHUKOB TPYIIBI B PEIICHHE pACCMaTPUBAEMOM TTPOOIEMBI;

e TMPOSIBIISITH MOTUBAIIMIO K Oyaymiend mpodeccHoHaIbHON NeaTeIbHOCTH O
CHEIMATBHOCTAM (PU3UKO-TEXHHUUECKOTO POpUIIS.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl
Pa3zaen 1. HAYYHBIA METO/I IIO3HAHUSI IIPUPO/IBI
1.1 Hayunb1ii MeTo1 mo3HaHUSI TPUPOIBI 6 Bubamorexa [IOK
' i A pupozn https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaritka 10 . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 | Humavuxa Y https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratuka TBEPAOTO TeNa > ! https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.4 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1 hitps://m.cdsoo.ru/f16b68d7
Uroro no pazgeny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OcHOBBI MOJ'ICKyJBIpHOKHHCTH‘ICCKOﬁ TCOpHUU

15

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7
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bu6mmoreka [{OK
2 T T 2
3 epMoaHaMuKa. T erioBpIe MallIuHbI 0 https://m.edsoo.ru/f16b68d7
33 Arperartsble cocTosiHUS BemiecTBa. da3oBbie 14 bubnuorexa [JOK
' Tepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [IOK
4.1
DUeKTpHHIeCKoe noe 24 https:/m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 I1 24
OCTOARHBIN SHCKTPHACCKHHI TOK https:/m.edsoo.ru/f16b68d7
bu6moreka [IOK
4.3 TOKH B pasiHHBIX CpeAax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. DUBUNUECKHUUN [IPAKTUKYM
. bu6mmoreka [JOK
-1 PrsHeCKHii MPaKTHKYM o 16 https://m.edsoo.ru/f16b68d7
Wroro no pazgeny 16
bubmuoreka [JOK
Peseparoe Bpems i https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOJAUHAMUKA
bu6moreka [IOK
1.1 M 14
ATHITTHOC HOTe https://m.edsoo.ru/39859ef1
bu6moreka [IOK
1.2 HMEKTPOMATHHTHAS HHAYKIHS 13 ! https://m.eds0o.ru/39859%f 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUA U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannyeckue KoyieOaHus 10 hitps://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmmorexa [TOK
https://m.edsoo.ru/39859%f1
)3 MexaHu4eCKUe U JIEKTPOMAarHuTHbBIE 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859%f1
bu6mmoreka [JOK
2.4 Onrrka 28 1 https://m.eds00.1ru/39859ef1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

bu6mmoreka [JOK
https://m.edsoo.ru/39859%f1
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Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubnuotexa [JOK
4.1 K - 1
OPHIYCIYTAPHO-BOMHOBOH Ay s 3 https:/m.edso0.ru/39859f
bubmmoreka [{OK
42 br3mica atoma 3 https:/m.edso0.ru/39859f
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' 4acCTUI] https://m.eds00.ru/39859¢f1
Hroro mo pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bu6moreka [IOK
5.1 DNIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 hitps://m.edsoo.ru/39859f1
Hroro no pazneny 12
Pasgen 6. PUSHUECKHI IPAKTUKYM
N bu6mmoreka [JOK
6.1 PrmirecKE IpaKTHK L 16 16 https://m.edsoo.ru/39859%f1
Wroro no pazgeny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
Cucremaru3zanus 1 o6oOmeHne
71 MIPEIMETHOTO COAEPKAHUS U OIbITA 15 bubnuoreka [IOK
' NeATeIbHOCTH, TPUOOPETEHHOTO MPU https://m.edsoo.ru/39859¢f1
n3yueHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no paszneny 15
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PesepBHOe Bpems

10

bu6mmoreka [{OK
https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoasubie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
| ®duzrka — pyHIaMeHTaJIbHas HayKa O | bubnuoreka [JOK
IIpUpO e https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
rccaenoBaHus GU3UIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOLIECCE
3 no3HaHug mpupoasl. HaOmronenue u 1 bubmmorexa LOK
PHPOZSL https:/m.edso0.ru/34c49931
IKCIIEPUMEHT B (PH3HKE
4 Crioco0Obl u3MepeHus PU3HIECKUX 1 bubnuoreka [JOK
BEJIMYMH https://m.edsoo.ru/ca2def03
AOCOoIIIOTHAS. 1 OTHOCHUTEIIbHAS
5 MHOTPEITHOCTH U3MEPEHUHN 1 bubmmorexa LOK
p P https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BEITMYHUH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (PM3UKH B POPMHUPOBAHUH
6 COB eM(I;HHOﬁ Ha(b Ifoﬁ Ea THUHBI 1 bubmorexa [IOK
p v . p https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUUYECKOU IEATEIbHOCTH
moaen
7 Mexannueckoe nBmxenue. Cucrema | bubmuoreka [JOK
orcyera. OTHOCHTEIIBHOCTh https://m.edsoo.ru/e9a52f02
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MexaHu4ecKoro nBukenus. [Ipsamas u
oOpaTHast 3a/1a4M MEXaHUKHU
Pannyc-BexkTop MaTepHallbHON TOYKH,
€ro MPOEKIIUHU Ha OCU KOOPUHAT.

8 Tpaexropus. Ilepemernierue 1 bubnmorexa LOK

P prt. 17ep ' https://m.edsoo.ru/30a108a5

Ckopoctb. X mpoekuuu Ha ocu
KOOpJAMHAT
PaBHOMEpPHOE ITpsAMONTMHEHOE

9 nsuxenue. ['paduyeckoe onvcanue | bubnuoreka [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBU>KEHUSI

10 CroxxeHue nepeMeeHnii u | bubnuoreka [IOK
ckopocrteid. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHoe nBHKEHUE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubnuorexa [JOK

11 . 1
[IpsimonrHeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 OPSIMOJIMHEHHOTO ABMYKEHUS C 1 Eubmorexa HOK

P https://m.edsoo0.ru/b7560bbf

MIOCTOSIHHBIM YCKOPEHUEM
CBoOoiHOE MageHue. Y cKopeHue

13 CBOOOJTHOTO TaJIcHUS. 3aBUCUMOCTh | bubmuoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX TpaduKu

14 JIBukeHue Tena, OpoIIeHHOTO MO/ | bubmuoreka [JOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4£5
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KpuBosmmHeliHOE nBUXKEHNE.
BH)KEHUE IO OKPYKHOCTH. YTJIOBast
15 anHeﬁHaa CKO I())}:’II“(I) [Tepuon n 1 bubmorexa HOK
P - Hepro https://m.edso0.ru/33196fbe
yactota. LleHTpocTpemMuTensHoe U
MOJIHOE YCKOPEHHUE

16 KonTponsnas pabora o teme | | bubnuorexa [JOK
"KunemaTtuka" https://m.edsoo.ru/1242£32¢
[IepBb1ii 3ak0H HproTOHA.

17 NHepupnanpHbIe CUCTEMBI OTCYETA. | bubnuoreka [JOK
[IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%e4a64
HewnnepuunaneHbie cCTEMBI OTCUETA

13 Cuna. PaBHOA€MCTBYIOIIAS CHUia. | bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumoperictue Ten. Tpetuii 3akoH | bu6mmoreka [JOK
HeroTona https://m.edsoo.ru/57dba505
[IpuHUHMI cyneprno3uiuu CUil.

20 P:H_IeHI/Ie 3jnaqua [IPUMEHEHUE 1 bubmmorexa [TOK

A p https://m.edsoo.ru/bdf997fb
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHHUSL.
21 OKBUBAJIEHTHOCTh IPABUTALIUOHHON U 1 bubmorexa HOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOU Macchl

2 Cuna TKeCTU U yCKOPEHUe 1 bubnunoreka [JOK
cBOOOIHOTO MaicHUS https://m.edsoo0.ru/22757126
JIBukeHre HeOECHBIX Te U UX

o HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas | bubnuorexa [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
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24 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuotexa [JOK
TeIa https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BuabI cui
P Prp bubmmoreka [{OK
TpeHus. [[BuKeHne B KUIKOCTH U
25 a6 ¢ VIETOM CHITEL COMDOTHBICHIS 1 https://m.edsoo.ru/1fa86499
v FIBT COTPOTHE https://m.edsoo.ru/2cb29676
cpenbl
26 Jasnenue. [ napocrarndeckoe 1 bubnuoreka [JOK
nasnenue. Cuia ApxuMena https://m.edsoo.ru/a28aa7ad
AOCOJTFOTHO TBEPJIOE TEJIO. bubnuotexa [JOK
27 [ToctynarenbHOE M BpalaTeabHOE 1 bu6moreka [IOK
JIBMJKEHUE TBEPAOTO Teja https://m.edsoo.ru/2b95d57e
)3 MoOMEHT CHJIbI OTHOCHTEIBHO OCH | bubnuorexa [JOK
BpameHus. [1neqo cumbl https://m.edsoo.ru/653d3459
CroxxeHue cuil, IPUIOKEHHbBIX K
29 TBEpAOMY Teny. LleHTp TsxecTu Tena. | bubnuoreka [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunel paBHoBecus
bu6 K
30 Pemenne 3amau 1 nommorera O
https://m.edsoo.ru/dclcaacO
31 KonTtponpHas paboTa o teme | | bubnuoreka [JOK
"Tunamuka. CraTtuka TBEpIOro Tena" https://m.edsoo.ru/9f5a574c¢
NMnynsc MmaTepralbHOW TOYKH,
CHCTEMBbI MaTepUAIILHBIX TOYECK.
32 [enTp macc CIfCTeMLI MaTepHaIbHBIX 1 bubmorexa OK
P P https://m.edso0o.ru/4bb8294b
Toyek. TeopeMa o IBM>KEHUH LIEHTpa
Macc
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Nmmnynbe cuitbl U M13BMEHEHUE
33 HMIIYJIbCA TeIa. 3aKOH COXpaHEeHUs 1 bubnmorexa LOK
Y ' P https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTuBHOE JIBH>KEHHE
MoMeHT nMIrysbca MaTepUAIBHON
34 ToukH. [IpeacraBnenue o coxpaHeHUN | bubnuorexa [JOK
MOMEHTA UMITYJIbCa B LIEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6mmoreka [IOK
35 Pemrenne 3amau 1
A https://m.edsoo.ru/f7706d63
Pabora cuibl Ha MaJIoM U Ha
36 KOHEYHOM TEePEMEILICHUH. | bubnuoreka [IOK
I'paduaeckoe npeacraBaeHne pabOTHI https://m.eds00.ru/913974c7
CHUJIBI. MOIITHOCTE CHJIBI
Kunernueckas sneprus. Teopema 00
37 H3MEHEHNH KHHETHYECKON SHEPTUH 1 bubnmorexa [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOUKHU
IToTeHnmagbpHBIE U HETTOTEHIIMAJILHBIC
bubmuoreka [JOK
38 cunbl. [loTeHunanbHas SHEPrusl. 1
https://m.edsoo.ru/554bafcc
Btopas kocMuyeckasi CKOpOCTh
TpeTbst KocMHUUecKas CKOPoCThb. CBA3b
a00TBHI HEMOTEHIIUAILHEIX CHUII C
39 EL’»MGHCHI/ICM MeXaHUYEeCKOH SHEPTUHU 1 bubmorexa LOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPruun
VYupyrue u He € CTOJIKHOBEHUSI.
40 Y% EJZIII:ICHI/IC Bgn If }J,'IFJ'II/I JISL UacanbHOU 1 bubmmorexa LIOK
p PHY A A https://m.edsoo.ru/f30f43b6
JKUIKOCTH
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A1 KoHnTpoasHas pabora 1o Teme 1 | bu6mmoreka [{OK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474¢e7c4a
Pa3BuTHre npenacraBieHuii 0 npupoie

4 Tetu1oThl. OCHOBHBIC TIOJIOKEHHS | bubmmoreka [{OK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBYOKCHUE
CrpoeHue ra3000pa3HbIX, )KUJKUX U

43 TBEPABIX TeJ. XapakTep ABMKCHUS U 1 bubmorexa HOK

P . PaKTep A https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).
44 KonnuecTtBo BemecTBa. [locrosnnas 1 Bubmmorexa [IOK
Hl ’ https://m.edsoo.ru/c5b72ab7
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE. | bubnuoreka [IOK
IlIxama Ienbcus https://m.eds00.ru/0070d493

bu6mmoreka [JOK

46 Pemenue 1

HHCHHE 3aad https://m.edsoo.ru/1531aba5s
. bub6 OK

47 WpneanpHblil Ta3. 1'a30BbIe 3aKOHBI 1 nosmotera I

https://m.edsoo.ru/1deb2367

43 YpaBHeHnue Menzeneena- | bubnuoreka [JOK
Knaneiipona. Pemienue 3amau https://m.edsoo.ru/8d12¢328

49 AbcomoTHas TeMiieparypa. 3aKoH | bubnuorexa [IOK
JansTOHA https://m.edsoo.ru/14e02d1f

50 N3omponeccsl B nacalIbHOM rase ¢ | bubnuoreka [IOK
IOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe mpeacTaBieHne

51 Hfog) OI[ECCOB: i30Te Ma, U30X0pa 1 bubmorexa OK

PONCCCON G PV Py https:/m.edsoo.ru/1344327b
nzobapa
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bu6mmoreka [{OK
32 Ocnosroe ypasrerme MKT ! https://m.edso0.ru/c8094721
bu6mmoreka [{OK
53 Pemenme a2 ! https://m.edsoo.ru/10265a05
CBs13b aOCOTIOTHON TEMIEepaTyphbl
TEPMOJUHAMUYECKON CUCTEMBI CO
54 CpeIHe KHHEeTUUeCKON IHepruen 1 https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TEIJIOBOTO
JIBYDKEHUS €€ YaCTHIL
55 O06o01enre U cucTeMaTru3arus : bubnuotexa [JOK
3HaHuit no teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
56 KonTtponsHas padoTa o tTeme | 1 bubnuoreka [IOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmoanHaMudeckas CucTema.
3aganue BHEIHUX ycnmoBui juist T/
cucTeMbl. BHenHue U BHyTpEeHHUE
57 napameTpsl. [TapameTrpsr T/l cructemMbl 1 bubmorexa HOK
https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJIMYMH,
OTIMCBIBAIOIIUX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 CamonponsBosnbHas penakcanus T/] 1 bubmmorexa [TOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO
Mojens uieanbHOro ra3a B
59 TepMOAUHAMUKE. Y CIOBUS 1 buGmorexa [IOK
= https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TON MO
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VYpaBHenne MeHneneeBa-Kiamnelipona
60 U BBIPAKEHHUE [UISI BHYTPEHHEH 1 bubnmorexa LOK
P yIp https://m.edsoo.ru/bal178d0
SHEPTUH
BeIpaxenue 11 BHyTpeHHEN SHEPTrUn
61 OJHOAQTOMHOTO HJICAJIbHOTO Ta3a. | bubnuorexa [JOK
KBazucrarnueckne u HECTaTUUECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DOnemeHTapHas paboTa B
& TepMOAVNHAMUKe. Beruncienue | bubnuoreka [JOK
paboTsl 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
quarpaMmme
Tennonepenaya kak croco6
63 W3MEHEHUS BHyTpeHHEH sHepruu T/ 1 bubmorera [IOK
TP P https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 COBEpPIICHUS paOOThI
64 KonBekuus, TEmIonpoBOIHOCTD, 1 bubnuoreka [JOK
U3IIy4YEeHUE https://m.edsoo.ru/157b54cd
KonnuecTBo TennoThl. TemioéMKOCTh
65 Tena. Y eapHas U MOJIsIpHAs | bubmuoreka [JOK
TEIJI0EMKOCTH BellecTBa. Y IejbHas https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMS TOILJIMBA
66 Pacuér konuuecTBa TEMIOTHI IpH | bubnunoreka [JOK
TeIIonepeaayue https://m.edsoo.ru/1dbSad4e
67 [TonsiTie 06 anuabaTHOM mpoIiiecce. 1 bubnunoreka [JOK
IIepBblit 3aKOH TEPMOAUHAMUKH https://m.edsoo.ru/d8098824
KonmndecTBo TemnoTel u paboTa Kak
68 Mepbl UI3MEHEHUS BHYTPEHHEN 1 bubmorexa HOK
P yIp https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
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BTtopoii 3akoH TepMOAUMHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX | bubnuorexa [JOK
nporieccoB. HeoOpaTtumocthb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX | bubmmoreka [{OK
marmunH. KIT https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KIT. [k 1 bu6mmoreka [IOK
Kapro https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenue 3ana 1
HHCHHE a1t https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTICKThI
73 HCIIOJIb30BAHUS TEIIOBBIX | bubnuorexa [JOK
neurareneil. TenmaoBoe 3arpsa3HeHne https://m.edsoo.ru/9867aaa7
OKpY’Karollen cpeJibl
bu6mmoreka [JOK
74 Pemenue 1
HHICHHAC Sanat https://m.edsoo.ru/c8c70432
O0o00IIeHNE B CHCTEMAaTH3aLIHS
75 3HaHui o Teme "TepmMoauHaMUKa 1 bubmorexa HOK
PMOZ ) https://m.edsoo.ru/28d62b3f
TennoBeie MalIMHBL"
KonTtponbHas padoTa o Teme
76 "TepmoanHamMuka. TeroBbie 1 1 bubmmorera [IOK
P 'H” ) https://m.edsoo.ru/1b6e26¢5
MAIIIUHBI
[TapooOpa3zoBaHue 1 KOHICHCAIIHS.
77 I/Icf[a ellzne U KUTICHUE. Y IeNTbHas 1 bubmorexa OK
P e https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa3oBaHUs
73 Hacelimennbie 1 HeHACHIIIEHHbBIE | bubmuoreka [JOK
napsl. KauecTBeHHas 3aBUCUMOCTh https://m.edsoo.ru/f5c17d02
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IUTIOTHOCTH U JIaBJICHUS HACBIIIICHHOTO
rapa oT TeMIIepaTyphbl, UX

HE3aBUCHUMOCTH OT 00bEMa

HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh

TeMIEepaTypbl KUIICHUS OT JaBJICHUS B

KHUJIKOCTH

79 Braxxnocts Bozyxa. AGCOIIOTHAS U 1 bubnuorexa [JOK
OTHOCHUTEJIbHAS BIIAXKHOCTH https://m.edsoo.ru/30ebbb79

bu6mmoreka [IOK

80 | Pemenme sazax ! https://m.edsoo.ru/18e95fF3
Trépnoe Teno. Kpucramnmyeckue u

81 amopdHbIe Tena. AHU30TPOITHS 1 bubmorexa OK

N https://m.edsoo.ru/20a88a03
CBOMCTB KpPHUCTAJJIOB
[InaBnenue U KpUCTATUIU3ALML.
82 VnenpHasg TEIUI0TA IUIABJICHUS. 1 Eubmorexa HOK
https://m.edsoo.ru/6ee91e9f
CyOnumariust
Jlebopmaruu TBEpAOTO TEA.

23 Pactskenue u cxatue. CaBur. | bubmuoreka [JOK
Monayns IOnra. IIpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanui
TennoBoe pacuIMpeHne KUIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M | bubnuorexa [IOK
TEINIOBBIX KOJIE€OaHUI YaCTHII https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 IIpeo6pazoBanue sHeprun B (hazoBbIX | bubnuorexa [IOK
rnepexoax https://m.edso0.ru/97a0672f
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86 VYpaBHeHHE TEIIOBOro OajaHca bubnmorera [TOK
P https://m.edsoo.ru/ab1521fb
bu6mmoreka [{OK
87 Pemenne 3amau
A https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
28 Kanunnspuelie saBnenus. [lapienue bubmmoreka [{OK
0JT UICKPUBJIEHHOW MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
*)unkoctu. @opmyna Jlannaca
O00011IeHNE U CUCTEMATHU3ALIUS
29 3HaHUH N0 TeMe "ArperaTHbie bubnuotexa [JOK
cocTosHuU BenlecTBa. a3oBLIe https://m.edso0.ru/0b52575¢
nepexosr"
KonTtponsHas padoTa o tTeme
90 "ArperatHele COCTOSHHUS BElIeCTBa bubmmorexa LOK
P | ) https://m.edsoo.ru/7dc2a739
dazoBbIe IEPEXOIbI
DneKkTpu3anus Teil U €€ MPOosBICHUS.
OnekTpudeckuil 3apsaa. J(Ba Buna
91 JJIEKT pI/I‘IeCKI/IX 3a IZILLOBII Eubmorexa HOK
p p ) https://m.edsoo.ru/1aff445f
[IpoBOAHUKH, TUITEKTPUKH U
MOJIYIPOBOAHUKH
OneMEHTapHBIN AEKTPUUECKUM
92 3apsa. 3aKOH COXpaHEeHUS bubmnorexa [IOK
PAL. p https://m.edsoo.ru/f49afd24
ANEKTPUYECKOT 0 3apsiaa
93 B3aumopeiictBue 3apsiioB. ToueuHsie bubnunoreka [JOK

3apsasl. 3akoH Kynona

https://m.edsoo.ru/445b7746
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bu6mmoreka [{OK
94 Pemrenue 3amau 1 https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuyeckoe nose. Ero neiictue | bubnuorexa [JOK
Ha DJIEKTPUYECKUE 3apsiabl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IEKTPUYECKOTrO
nosist. [IpoGublit 3apsia. JIunun
96 HaMNpsHKEHHOCTH DJIEKTPUUECKOTO 1 bubmorexa OK
P P https://m.edsoo.ru/3dac6957
nosisi. OMHOPOTHOE DIIEKTPUUECKOE
rnoJje
TloTenmansHOCTE
97 3NEKTPOCTATUYECKOTO MoJjsl. PasHOCTh 1 bubamorexa LHOK
P ' https://m.edsoo.ru/80021447
MMOTEHIMAJIOB U HANPSKEHNE
[ToreHunaneHas sHEprus 3apsaa B
08 3JIEKTPOCTATUYECKOM II0JIE. 1 bubnuorexa [JOK
[ToTrenman 31eKTPOCTaTUUECKOTO https://m.edsoo.ru/afSfa389
oJst
CBs13b HAIPSHKEHHOCTH TOJISL U
99 A3HOCTH MOTEHIUAIIOB JIJISI 1 bubmorexa HOK
p a 2 https://m.edsoo.ru/df7a6838
3NEKTPOCTATUYECKOTO MOJIS
100 [TpuHumn cynepno3uuuun | bubnuoreka [IOK
JJIEKTPUYECKUX I1OJIEN https://m.edsoo.ru/Ocfe4abe
bu6mmoreka [JOK
101 Pemenue 3anau 1
a https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone | bubnmnoreka [JOK
PaBHOMEPHO 3aps’KEHHOU cephl https://m.edsoo.ru/b297b5c3
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[ToJsie paBHOMEPHO 3apsKEHHOTO TIO
103 00bémy 1rapa. IToje paBHOMEpHO 1 bubmmorera [JOK
Y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHONW OECKOHEUHOM TII0CKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM | bubnuorexa [JOK
rnoJie. YCjaoBHU€E PaBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab
JIMDIIEKTPUKY U MTOJIYIIPOBOIHUKH B bubnuorexa [JOK
105 1
DJIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Konnencarop. 21eKTpo€MKOCTh
106 KOHJCHCATOPa. DIEKTPOEMKOCTD 1 bubmorera [IOK
A pa P https:/m.edsoo.ru/845b4173
TJIOCKOTO KOHJIEHCATOPa
107 [TapannensHO€ coeTMHEHUE | bubnuoreka [IOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COETUHEHNE | bu6moreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
bu6mmoreka [JOK
109 DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa 1 hitps://m.edsoo.ru/73a34{18
bu6mmoreka [JOK
110 Pemrenue 3agau 1 https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBr>keHue 3apsKEHHON YaCTUIIbI B | bubmuoreka [JOK
OTHOPOJHOM JJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau 1
O06o01IeHre U cucTeMaTu3arus
113 3HAHUM MO Teme "DIEKTpUIecKoe 1 bubmorexa OK
" p https://m.eds00.ru/5752603f
rnoJjie
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114 KonTtposnsHas paboTa o teme 1 | bubmmorexa LIOK
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTOSTHHBIN TOK.
115 VYcnoBus cymecTBOBaHUS 1 bubmmorera [JOK
Y https:/m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Hcrounuku Toxa. Hanpsbkenue u | bubnuorexa [JOK
2J1C https://m.edsoo.ru/0839a115
17 3akon Oma 1t y9acTKa [eTH. | bubnuotexa [JOK
DIIEKTPUYECKOE COMPOTHUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COTIPOTUBIICHUS
118 OJHOPOJTHOTO MPOBOJIHUKA OT €r0 | bubnuoreka [IOK
JUIMHBIL U TUTOLIAAU MTOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHHUS
119 VY enpHO€ CONpPOTHBIICHUE BEILIECTBA. | bu6mmoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapaICIbBHOE,
120 CMEIIaHHOE COSIUHCHUE 1 bubmorexa HOK
e https://m.edsoo.ru/23617e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubmuoreka [JOK
121 aeKTpuueckux 1eneut. [TpaBua 1
https://m.edsoo.ru/1794cf37
Kupxroda
bu6mmoreka [JOK
122 P 1
CHICHHE 33131 https://m.edsoo.ru/3881b469
123 PaboTa 31eKTpruuecKoro Toka. 3akoH | bubnuorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [JOK
124 P 1
crictie sajad https:/m.edso0.ru/6761bf0f
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MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TerioBass MOIITHOCTB, BEIJIEIsIeMas Ha 1 bubnmorexa LOK
https://m.eds00.ru/99750a6f
pesucrope
bubmmoreka [{OK
126 Pemerre 3axas ! https://m.edsoc])_.lru/eb72fc24
127 OJ1C u BHyTpeHHEE CONIPOTUBIICHHE | bubnuorexa [JOK
MCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) | bubnuotexa [JOK
AIEKTPUYECKOU LT https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 | Pemerne sana ! https://m.edsocI).Iru/3580b679
bubnuorexa [JOK
130 MOII(HOCTS HCTOTHIKA JDicA ! https://m. edsogru/aanSIdS
bu6mmoreka [JOK
131 | Kopotkoe samikare ! https://m. edsogru/546f5632
132 Konpaencarop B ienu noCTOsIHHOTO | bu6mmoreka [JOK
TOKa https://m.edsoo.ru/35368f3e
133 Permrenue 3agau 1 bubmnorexa [IOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3aau 1o teme | bubmuoreka [JOK
"IIoCTOSIHHBIN 2JEKTPUUYECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme | bu6mmoreka [JOK
"IIoCTOSIHHBIN 2JEKTPUUYECKUIM TOK" https://m.edso0.ru/744261b8
136 Pemenne 3agau mo reme | bu6mmoreka [JOK
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK" https://m.edsoo.ru/eb5d4687




JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra

MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKICHHE cpeqHsist o0meodpaszoBarensHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Maibiesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

O06o00mIeHne U CUCTeMAaTH3aIHS
137 3HaHu# 1o TeMe "TlocTosIHHBIN 1 bubmorexa HOK
. " https://m.edsoo.ru/bfd7a050
AIIEKTPUYECKHUI TOK
138 KonTponsHas pabora no teme | | bubnuorexa [JOK
"[TocTosHHBIN 2NTEKTPUUECKUI TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKas MpoOBOJIUMOCTh
139 pa3J'H/IfI)HI)IX BemefTB. DneKTpuuecKui 1 Bubmrotexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBepXIpOBOIMMOCTD
DIeKTpUYECKHUN TOK B pacTBOpax n
140 pacriaBax 3JIeKTPOJIUTOB. 3aKOHBI 1 bubmorexa OK
https://m.edsoo.ru/4b423491
®dapazes 1S AIEKTPOIU3a
. bu6moreka [IOK
141 DIIEKTpUYECKHI TOK B razax. [lnazma 1 hitps://m.edsoo.ru/92d92676
142 DIEKTPUYECKUN TOK B BAKyyMe. | bubnuoreka [JOK
BakyymHuble mpubopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B | bubnuoreka [JOK
MOJYIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [JOK
144 TomynpoBoanuKoBLIe MpHOOpE! I https://m.eds00.ru/83622200
Ou3nyecKuil MPakTUKyM 1O TEME
"N3mepenue cuiibl TOKa U
HaIPsKEHUS B LIETH MOCTOSTHHOTO
145 TOKA IIPY NTOMOIIM aHAJIOTOBbIX U 1 | bubnuoreka [IOK
U(POBBIX U3MEPUTETBHBIX https://m.edsoo.ru/5643ea56
pubopoB" 1K "3HAKOMCTBO C
udpoBoii 1aboparopuei no Gpusmke.
[Tpumeps! u3mMepeHus GU3HIECKuX
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BEJIMYMH TP TOMOLLIU
KOMITBIOTEPHBIX 1TaTYUKOB"

146

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHUS C LIEJbIO ONPEIEICHUS
MTHOBEHHOM ckopocTh"

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

147

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IIpH
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"
nin "ccnenosanue 3aBUCUMOCTH
IIYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBMOKEHUU"

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

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHusi CBOOOHOTO
nagenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

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

149

Ou3nyecKuil MPakTUKyM IO TEME
"N3yueHue IBUKEHUS TeJa 0
OKPY>KHOCTH C IIOCTOSIHHOH 110
MO/JIYJII0 CKOPOCTBIO" NN
"ccnemoBanye 3aBUCHMOCTH
neproja oopalieHNs: KOHHUYECKOTO
MasiTHUKA OT €ro apaMmeTpoB”

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

150

DuU3N4EeCKUN IIPAKTUKYM I10 TEME
"N3mepeHue paBHOJAEHCTBYIOLIEH
CHJIBI ITPU JBIDKEHUH OpycKa 1o

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84
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HaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHHU JIBUKEHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIIPYrOCTH, BOSHUKAIONINX B MPYKHHE
U PE3NHOBOM 00pasIle, OT UX
nepopmanuu” nmm "U3yuenue
JBYDKEHUS CUCTEMBI T€JI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUil
65oK"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue kodhduimeHTa TpeHus
10 BEJIMYUHE YTIOBOTO

ko3 durmenta 3apucumoctu Frp(N)"
uiny "VccnenoBanue NBUKEHUA
Opycka 1Mo HaKJIIOHHOM TIOCKOCTHU C
MepeMEHHBIM KO3 (OUITHECHTOM
TpeHus" win "M3ydyeHue nBMKeHUs
rpy3a Ha Bally ¢ TpeHueM"

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

153

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue ycioBHi paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
BpameHnus" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U Pacy€T CUII
ynpyroctu" win "U3yuenue

bu6mmoreka [JOK
https://m.edsoo.ru/4a04{4{7
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YCTOMUYMBOCTH TBEPJOTO TEIIA,
HMMEIOLIETo IUIOIIa b ONophI"

154

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMYy yTu" unu "N3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIIITHOCTH CHJTBI
Taru" i "CpaBHEHHE U3MEHEHUS
VMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nmy "HccnenoBanne COXpaHeHUs
VMITyJIbCa TIPU YIIPYTOM
B3aumoaecTeun" mwin "N3mepenne
KMHETUYECKOM DHEPIUU Tella 10
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUECKOrO
nporecca (peKOMEeH/1I0BaHO
UCIO0JIb30BaHuE U(BPOBOI
naboparopun)" unu "Usyuenue
HM30XOPHOTO Mpoliecca” Win
"N3yuenue nuzobapHoro npoiecca”
nnu "IIpoBepka ypaBHEHMS
cocrosiHusA"

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

156

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"N3mepenue yaenpHoON
tertoéMkocTu" 1M "MccnemoBanue
rpoliiecca OCTHIBAHUS BEIlleCTBa" WU
"UccnenoBanne annadaTHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61




JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra

MyHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKICHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Maibiesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

nporiecca" unu "M3yuenue
B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
U TEMIEPATypbl KUIIEHUS )KUAKOCTENH"

157

®uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIapEeHUs KUAKOCTEH" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
miaBsieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenune abCOMOTHON BIAXXKHOCTH
BO3JlyXa M OLIEHKA MaccChl IIapoB B
nomMenieHuu". 3mepenue

ko3 durmeHTa moBEpXHOCTHOTO
HaTSOKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmroienne npeBpaieHust SHEPTruu
3apsHKEHHOTO KOHIEHCATOpa B
SHEPTUI0 U3NYYCHHS CBETOIUO A" UITU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprkalie KoHaeHcaTop' uim
"PacnipenieneHue pa3HOCTH
MOTEHIUAJIOB (HANpPSHKEHUs) U
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

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

159

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIU

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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"U3mepenue ynenpHOTO
COINPOTUBIIEHUS IPOBOJAHUKOB'" WK
"NccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HaKaJMBaHUA"

160

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habnronenue anexrponusa" uimm
"U3mepenue 3apsiia 0THOBAIEHTHOTO
noHa" win "HccnenoBanue
3aBUCHUMOCTH COTIPOTUBIICHUS
TepMOpE3UCTOpa OT TeMnepaTypsl"
niu "CHSITHE BOJIBT-aMIIEPHOU
XapaKkTepUCTUKH Aroaa"

bu6moreka [IOK
https://m.edsoo.ru/64b6e901

161

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"Kunematuka"

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

162

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMAaTH3allMs 3HAaHH 110 TeMe
"Jlmnamuka"

bu6mmoreka [JOK
https://m.edsoo.ru/3149956b

163

PesepBuriit ypok. O600mIeHE U
CUCTEeMAaTH3allKs 3HAHHI 110 TeMe
"Craruka TBEpAoro rena"

bubnuoreka [JOK
https://m.edsoo.ru/0f9752ac

164

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXPAHEHHUS B MEXaHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/6¢c0df9cc

165

PesepBHriit ypok. O6001IeHE U
crcTeMaTH3aIlHs 3HAaHUI 10 TeME

bu6mmoreka [JOK
https://m.edsoo.ru/de148976
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"OCHOBBI MOJIEKYJISIPHOKUHETHYECKOU
teopun"
PesepBHrIit ypok. O600IICHNE 1
166 cUCTEeMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"TepmoanHamuka. TeraoBbie https://m.edsoo.ru/Obcc77¢cl
MAaInHbr"
PesepBubiit ypok. O60011eHNE 1
167 CHCTEMAaTH3alMsI 3HaHUH 10 TeMe | bu6mmoreka [IOK
"ArperatHsle COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble IEPEXOBI"
PesepBHbIil ypok. O000IIEHE U
168 CI/ICTIe)MaTI/I?)Zp Hs 3HaHPII>I'IH 10 TEME 1 bubmorera [IOK
" H " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBusblil ypok. O000IIIEHHE U
169 CI/ICTIG)MaTI/ISZp W 3HAHUH TI0 TeEME 1 bubmnorexa [IOK
" If . " https://m.edsoo.ru/3caebdal
ITocTOSIHHBIN 2JTEKTPUUECKHI TOK
PesepBusblil ypok. O000I1IIEHHE U
P . N bubmuoreka [JOK
170 cUCcTeEMAaTU3alys 3HAaHUHI 110 TEME 1
" = https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 2 16
ITPOT'PAMME
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op

n/n Bcero u3yyeHusi = o0Opa3oBaTeibHbIE

padoThI padoThI
pecypcsbl
B3anmonericTBre MOCTOSHHBIX
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM 1 bubmmorera LOK
POBOA ' https://m.edsoo.ru/487a8593

MarnutHoe nojie. ['umoreza Ammepa
BexTop MarHUTHON MHAYKIIMH.

) [TpunIMn cynepno3uiuu | bubnuoreka [IOK
MAarHUTHBIX noseu. JInann https://m.edsoo.ru/4clabccb
MarHUTHON UHAYKIIUH

3 MarauTHO€ 10Jie MPOBOJIHUKA C | bubnuoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, €€ HanpaBJE€HUE U | bubnuoreka [JOK
MOZYJb https://m.edsoo.ru/26d9cSba

bub K

5 Permrenue 3agau 1 nommotexa HO

https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amrepa. | bubnuoreka [JOK
DneKTpou3MepHTeIbHbIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HarpaBJlIeHHE U

7 MOZYJIb. [IBUKEHHE 3apsyKEHHON | bubnuoreka [IOK
YaCTHUIILI B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

bu6mmoreka [JOK
P 1
8 CHICHHE 3a1aq https://m.edsoo.ru/504e98c7
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bu6mmoreka [{OK
9 Pabora ¢ Jlopenna
é CHUIRL SOpEHit https://m.edsoo.ru/d5 18bedb
bu6mmoreka [{OK
10 P
CHcHHe sanat https://m.eds00.ru/93617bd9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa HOK
PP > ap https://m.eds0o.ru/309608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmorexa OK
PP P https://m.edsoo.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenne 3agau mo Teme bubnuorexa [JOK
"MaruautHoe mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo teme bubnuorexa [JOK
"MaruautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBIIeHME AIEKTPOMArHUTHOM
15 UH, uu. [loTok BekTopa bubmotera [JOK
YKL N p https://m.edsoo.ru/b3efaOcl
MarHUTHON MHIYKIIUH
bubmuoreka [JOK
16
OAC mHayKuH https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHAYKIUU bubnuoreka [JOK
Dapanes https://m.edsoo.ru/a6dec188
13 BuxpeBoe anekTpuieckoe moJie. bubnuoreka [IOK
Toxu ®dyko https://m.edsoo.ru/15abe140
19 O/JIC MHAYKINH B ABMXKYIIUXCS bubnmoreka [JOK
NIPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemenue 3amau nommorexa O

https://m.edsoo.ru/4dfda618
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bu6mmoreka [{OK
21 IIpaBuio Jlenma 1
papuil i https://m.edsoo.ru/bbc22726
NanyxktusHocts. Karyika
22 HH YKTI/IBHOCTI/I B eri:ln 1 bubmmorera [JOK
Ay B https://m.edsoo.ru/621eae9d
MOCTOSIHHOTO TOKAa

3 SAsnenune camounaykiuu. J/C | bubmmoreka [{OK
CaMOUHIYKIIUU https://m.edsoo.ru/7ee60ca8

4 DHeprusi MarHUTHOTO TOJISI KaTYIIKH | bubnuotexa [JOK
C TOKOM. DJIEKTPOMAarHUTHOE MOJIE https://m.edsoo.ru/b3c0Oadl 1

bu6mmoreka [IOK

25 Pemenne 3ama 1

HHICHAC Sanat https://m.edso0.ru/88£69d2b
O00011IeHIE U CUCTEMATHU3ALIUS
26 3HAHWH [0 TEME 1 bubmorexa HOK
https://m.edsoo.ru/76484025
"DnexkrpoauHaMuka"

7 KonTtponbHas padoTa o teme | | bubnuoreka [JOK
"DnexrpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema. Eu OK

28 CB00OOgHBIE KOJIEOAHUS. 1 nbnnotexa Il

https://m.edsoo.ru/7c1db385
I"apmoHnueckue KosieOaHus
Kunematuueckoe 1 fUHaAMHUYECKOE
29 OITHMCAaHUE KOJIEOATEIBLHBIX 1 Eubmorexa OK
. https://m.edsoo.ru/87¢e9498
JIBUKEHUH
DHepreTuyeckoe onucanue. Beioa
MHAMHYECKOTO OITMCAHUSI
30 fa MOHHYECKUX KOJIEOAHUN U3 UX 1 buGmorexa [IOK
p https://m.edsoo.ru/e3c99692
SHEPreTUYECKOro 1
KHHEMATUYECKOI'0 OIUCAHU
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bu6mmoreka [{OK
31 AMm OaHui 1
mmTyNa 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepros 1 yacToTa KOJICOAHHIA.
[Tepuoa manbrx cBOOOIHBIX
32 KOJIEOaHUIT MAaTEMAaTHYECKOTO 1 bubmnorera [TOK
https://m.edsoo.ru/e0399319
MasTHUKa. [lepuoa cBOOOIHBIX
KoJIeOaHU TPY>)KHHHOTO MasiTHUKA
3aTyxaromue KoJieOaHusl.
33 Brin €HHBIE KOJIeOaHusa 1 bubmmorexa TOK
YA ' hitps://m.eds00.ru/72¢93d09
Pe3onanc
bu6moreka [IOK
34 A o 1
BTOKOICOAHMA https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemenne 3amau 1 https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
Ypok-koHdepennus "MexaHnuecKre
36 KoJIe0aHH B MY3bIKAJIbHBIX 1 bubmmorexa [IOK
3’3 https://m.edsoo.ru/8ef587be
HMHCTPYMEHTaxX
O00011IeHIE U CUCTEMATU3ALIUS
. " bubnuoreka [JOK
37 3HAHUM 110 TeMe "MexaHudecKkue 1
" https://m.edsoo.ru/eb84182f
KoJie0anus
38 DNeKTPOMAarHUTHBIE KOJIEOaHHUS. 1 bubnunoreka [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna TomcoHna. CBs3b
19 aMIUIMTY/IbI 3apsiia KOHAEHcaTopa ¢ 1 bubnuorexa [IOK
aMIUIMTYIOM CHJIBI TOKA B https://m.edsoo.ru/093f9af1
KoJiebaTeTbHOM KOHTYpE
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3aKOH COXpaHEHMsI SHEPTUU B

bu6mmoreka [{OK

40
UJCATbLHOM KOJIeOATeThbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IeKTPOMarHuTHEIS
41 KOJ'I}:gaHI/IS[ Brin peHHBIC bubmorexa HOK
- DRIy https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJICOaHUS
Ilepemennsblit TOK. Pesuctop u
42 KOEI) €HCaTop B LIETH I eMpeHHoro bubmorexa HOK
A P P https://m.edsoo.ru/84836152
TOKa
43 Karynika vHIyKTHBHOCTH B LIENH bubnuoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
m 3akoH OMa 1Sl JJIEKTPUYECKOM 1enu bubnuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoIIHOCTh NEPEMEHHOTO TOKA.
45 AMIUTMTYIHOE B ICHCTBYIOIIEE bubmorexa OK
i A yrou https://m.edsoo.ru/lcacbcdc
3HAYCHHE CHJIBI TOKA M HAMPSDKECHUS
46 Pe3onaHC B 21€KTpHUYECKOM 1EIH bubmorexa HOK
- B https://m.edsoo.ru/087506df
bu6 K
47 Permrenue 3agau nommotexa HO
https://m.edsoo.ru/al6836a4
WneansHbIif Tpancopmarop.
43 IIpousBoacTBo, nepenava u bubnuorexa [IOK
MoTpeOJIeHNE AIEKTPUIECKONH https://m.edsoo.ru/f97418ae
SHEPrUu
DKOJOTUYECKUE PUCKH TIPH
p p bu6mmoreka [JOK
49 IIPOU3BOJICTBE AIIEKTPOIHEPTUH.

KynpTypa ncnonp3oBaHus

https://m.edsoo.ru/a6f74d93
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3JIEKTPOSHEPTIUHU B MOBCEIHEBHOM
KUZHU
bu6mmoreka [IOK
50 P 1
ClicHHe satat https://m.edsoo.ru/ee6677ed
bubmmoreka [{OK
51 P 1
cHieHHe sajat https://m.edsoo.ru/7cab59f8
O06o01enre U cucTeMaTu3arus
. bubnuotexa [JOK
52 3HAHUM MO TeMe 1
https://m.edsoo.ru/401024a9
"JJIeKTpOMarHuTHBIE KoseOanus "
MexaHn4eCcKre BOJIHBI.
53 XapakTepUCTUKN MEXaHUYECKHUX 1 bubmorexa OK
P p https://m.edsoo.ru/a58e109f
BOJIH
bu6moreka [IOK
54 Caoii 1
BOHCTEA MEXAFUSERR BOIH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X 1
BV AApEEOD T https://m.edsoo.ru/138b6£09
56 HNudpaszsyk u ynprpazsyk. [llymosoe | bubnuoreka [JOK
3arpsi3HEHUE OKpYKaroUel cpeibl https://m.edsoo.ru/7380038f
bubmuoreka [JOK
57 P 1
CHicHue sates https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMAarHUTHbIE BOJIHBI. | bubnunoreka [JOK
N3ny4yeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus NEKTPOMarHUTHBIX BOJIH. | bubnuoreka [IOK
CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikaya 31€eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3neKTPOMarHUTHBIX 1 bubmoreia OK
p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE H OBITY
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[IpuHUUIBI paIHOCBA3U U
61 TeJIeBUACHUS. Painoiokanusi. | bu6mmoreka [{OK
DNEeKTPOMarHuTHOE 3arps3HEHUE https://m.edsoo.ru/9f96{1{8
OKpYKaroILEenl CpeIbl
& KonTponsHas pabora no teme | | bubnuorexa [JOK
"Konebanus u BOJHBI" https://m.edsoo.ru/4f7985a0
63 Cger. 3aKOH NPSMOJUHEHHOTO 1 bubnuoreka [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pemenune 3ana4 Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEHHOTO 1 bubmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpoCTpaHeHus CBETa
65 Otpaxenue cBera. [Inockoe | bubnuoreka [IOK
3epkasio. Cdepuueckoe 3epKaino https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOJFOTHBIN
Y OTHOCUTEJIbHBIN MOKa3aTeNlb
66 npenomiienus. [ToaHoe BHyTpeHHEE 1 bubmorexa HOK
P i N yIP https://m.edsoo.ru/bc2e55¢d
oTpaxenue. [IpenenpHbli yro
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS
Pemenue 3a1a4 Ha mpUMEHEHUE
bubmuoreka [JOK
67 3aKOHOB OTPAKECHUS U MIPEIOMIICHUS 1
https://m.edsoo.ru/49d830a9
cBeTa
Xox nyuen B npusme. Jucnepeust
68 CBeIl[“a ygnomHLI:ﬁ COCTaI.l[?, 6en(1)9ro 1 Bubmmorexa LIOK
' https://m.edsoo.ru/d8elc3be
cBeta. [IBer
69 JInn3bl. POKYCHOE PACCTOSIHUE U | bubnuorexa [IOK
OIITHYECKas CUJIA JINH3BI https://m.edso0.ru/60441359
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70 [Moctpoenue n300pakeHu B TMH3AaX | bubmmorexa LIOK
U UX CUCTEMAX. YBEJINYEHHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha nocTpoeHue
71 N300paKEeHUI, [OJIYYaEMBIX C 1 bubnmorexa LOK
P > HOTIYH hitps://m.edsoo.ru/5a868£09
IOMOIIBIO JINH3
bubmmoreka [{OK
72 T 1
e https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaenst
73 OPUMEHUMOCTH T€OMETPUUECKON 1 bubmorexa LOK
p p https://m.edsoo.ru/cd174al0
OIITUKU
74 CKOpOCTh CBETa U METOBI €€ | bubnuoreka [IOK
M3MEPEHMUS https://m.edsoo.ru/f32aab06
bu6moreka [IOK
75 1
Jlucniepens cera https://m.edsoo.ru/lel6cchHe
bu6mmoreka [JOK
76 Hurepgepernus caera ! hitps://m.edso0o.ru/5fc0c638
KorepeHTHbie HCTOYHUKH. Y CIIOBUS
77 HaOJIFOIEHUS MAKCUMYMOB U 1 bubnmorexa [IOK
A M https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuoreka [JOK
78 Pemenue sanau l https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
7 I1 1
? PMMCHCHHE MHTEp(epeHIIH https://m.edsoo0.ru/668edbc8
bu6mmoreka [JOK
1
80 Jlupaictus caera hitps://m. edso0o.ru/12ed04bS
81 Hudpaxionnas pemeérka. Y cioBue | bubnuorexa [IOK
HaOIIO/IEHUS TTIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
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82 Pemenue 3amau 1 bubmorera [JOK
https://m.edsoo.ru/d58c411a
23 [Torepe4HOCTh CBETOBBIX BOJIH. | bubnuorexa [JOK
[Tonspusanus cera https://m.edsoo.ru/e9890fe9
bubmmoreka [{OK
84 Pemerre 3axas ! https://m.eds00.ru/c56¢c8158
bubmmoreka [{OK
85 (-BETOBEIE ABNCHI B MPHpOTE 1 https://m.eds00.ru/0b36363d
26 O06o01enre u cucTeMaTru3arus | bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponsHas padoTa o reme | 1 bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCHYECKON MEXaHUKHU. 3aKOHBI | bubnuoreka [JOK
JJIEKTPOAMHAMUKA U TIPUHLIUIIL https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIILHOCTH
29 [ToctynaTel cnennaibHON TEOPUH 1 bubnuoreka [JOK
OTHOCUTEIBHOCTU https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BpEMEHHOM
nHTepBal. [IpeoOpa3oBanus
90 Jlopenna. YcnoBue NpUUMHHOCTH. | bubnuoreka [IOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/JICHUE
BPEMEHH U COKpAIEHUE JJTUHBI
01 DHeprusi U UMIYJbC | bubnmnoreka [JOK
PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc




JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra

MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKICHHE cpeqHsist o0meodpaszoBarensHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Maibiesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

CBs13b Macchl ¢ SHEPrueu u

bu6mmoreka [{OK

2 o
0 HMITYIECOM PEIIATHBHCTCKON https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPTUSI IOKOS
93 PaBHOBECHOE TEILIOBOE U3IIYUEHUE bubnmorexa LOK
i hitps:/m.eds0o.ru/f54035a5
bubmmoreka [{OK
94 3 B
AKOH CMEHIEHIE Bria https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bu6moreka [IOK
doToHbBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 )
? HEPIHA 1 UMITYITHC (OTOHA https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuoreka [IOK
CroneroBa. 3akonbl hoTodPdekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 11T
98 doTorddekra. "Kpacnas rpanumna" bubmmorexa [TOK
& paHl https://m.edso0o.ru/01¢f4556
dhoTtorddekra
99 JaBnenne cpera. OnbiTel I1. H. bubnuoreka [JOK
JleOGeneBa https://m.eds00.ru/64b4{966
100 BoaHoBEIE cBOIICTBA YaCTHUIL Eubmorexa HOK
https://m.edsoo.ru/f59cfcec
Boansl ge bpoiins. /iinHa BOJIHBL A€
101 b OI‘/'IJ'IHII[/I aIZMe bl f)[6HaCTI/I ! bubmorexa [IOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJM3alUK IBWXKYILIENCS YaCTULIbI
102 KopnyckynsapHo-BOJIIHOBON AyalIu3M bubmorexa [IOK
PHYCKYIIAD a4 https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuorexa [IOK

Kpucrajuiax

https://m.edsoo.ru/30dbal8c




JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra

MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUpeKICHHE cpeqHsist o0meodpaszoBarensHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Maibiesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

Crnenuduka n3mMepeHui B
104 Mukpomupe. COOTHOIICHHUS 1 bubmorexa HOK
POMHP N https://m.edsoo.ru/65783dec
Heonpeaenénnocrei I 'eizendepra
bubmmoreka [{OK
105 P 1
CUICHHE rpauHeCKiX 3a1a1 https://m.edsoo.ru/e70195bd
" bubnuotexa [JOK
106 P 1
CLICHHE PaCHCTHHIX Sa/at https://m.edsoo.ru/ee9b3182
KonTtponpHas padoTa mo Temam: Eu 110K
nonmoTexa
107 "O CTO", "K - 1 1
CHOBB{, ’ HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOU JTyaJIi3M
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
108 atoma. [lmanerapnas mozaenp aroma 1 Bubmmorexa [JOK
j P & https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [JOK
10 II b 1
? e https://m.edsoo.ru/404dfa%
110 Bungsl cnektpoB. CriekTp ypoBHE# | bubnuoreka [JOK
SHEPrUU aToMa BOJIOPOIa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJCHHOE | bubnuorexa [IOK
HU3IIYYEHUE CBETA https://m.edsoo.ru/f945d85¢
bubnuoreka [JOK
12 Jlasep l https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens spa
I'eiizen6epra-MBanenko. 3apsn u bubnuorexa [IOK
113 1
MaccoBO€ YUCIIO sapa. M30ToImsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTD
114 3aKoH pagMoaKTUBHOIO pachaja. | bubnuorexa [IOK
CBoiicTBa HOHU3UPYIOLLETO https://m.edsoo.ru/aab98bef
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n3nydeHus. BiusHue
PaIMOaKTUBHOCTH Ha )KUBbBIC
opranusmsl. /lozumerpus

115

DHeprus cBA3U HYKJIOHOB B si/Ipe.
SAnepubie cunbl. Jlepekt Macchbl
sanapa. SlnepHsle peakunuu. SnepHeie
peaktopsl. [IpobieMbr
YIPABISIEMOTO TEPMOSIIEPHOTO
CUHTE3a. DKOJIOTMYECKNE aCIIEKThI
Pa3BUTHUS AJIEPHON IHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Mertoibl perucTpanuu u
HCCTIe0BAHUS DIIEMEHTAPHBIX
gacTtull. DyHaameHTaaIbHbIe
B3aMMOJICUCTBHS. baprnoHbI, ME30HBI
u nentoHsl. [Ipeacrabnenne o
CrangaptHoit mogenu. KBapk-
TJTFOOHHAs! MOJIEIb aJJpOHOB

bu6moreka [IOK
https://m.edsoo.ru/lac08a5Sb

117

®duzuka 3a npenenamu CTaHaapTHOU
mojenu. TéMmHast matepust U TEMHas
sHeprus. EnuHcTBO husnyeckoi
KapTUHBI MUpa

bubmuoreka [JOK
https://m.edsoo.ru/c026£d37

118

OTaIsl Pa3BUTHA aCTPOHOMMUMU.
3HadeHUe ACTPOHOMUH

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

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
0OBSICHEHUS! IPUPOJIbI KOCMHUYECKIX
00BEKTOB. MeTo bl
ACTPOHOMHMYECKHX MCCIICIOBAHHIA

bu6mmoreka [JOK
https://m.edsoo.ru/39c44028
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CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKOIIBI, PAAUOTEIECKOIIEI 1 bubnmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHEAaTMOC(EpHAast aCTPOHOMHS
Bup 3Bé3nnoro nebda. Co3se3aus,
121 SIpKHE 3BE3bI, IDIAHETHI, X BUIUMOE 1 bubnmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHHE
Conneynas cucreMa. CouHiie.
122 CoitHeyHast akTUBHOCTD. MICTOUYHMK 1 bubmmorexa TTOK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE31IbI, NX OCHOBHBIE

123 XapakTepucTuku. Jlnarpamma | bubnuoreka [IOK
"creKkTpaIbHbIA KIace — https://m.edsoo.ru/42169944
CBETUMOCTH"

124 3Be31bI IJ1IaBHOM | bubnuorexa [JOK
MOCJIEI0BATECIbHOCTH https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoeHue 3BE3/1.

CoBpeMeHHbIE MPEICTABICHUS O
bubmuoreka [JOK
125 MPOUCXO0KACHUHU U SBOJIIOIIUN 1
N https://m.edsoo.ru/d09da494
CoiHia u 3B€31. OTallbl )KU3HHA
3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
n bubmuoreka [JOK
126 Tunel ranaktuk. YEpHble AbIpHI B 1
https://m.edsoo.ru/7cd10a0a
sIIpax rajJakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ma. Teopus | bubnmnoreka [JOK
bonbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHHE
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128 MacmraGHast cTpykTypa Beenennoii. ! bubnuorexka [JOK
MeraranakTrika https://m.edsoo.ru/ce234633
129 Hepeménnsie mpooiembl 1 bubnuorexa [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
@uU3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanne MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MAarHUTOB' HITH
130 "UccnenoBanue CBOMCTB | 1 bu6mmoreka [IOK
(dheppomMarHeTuKoB" WK https://m.edsoo.ru/67361aef
"UccneqoBanue IeUCTBUS
MOCTOSITHHOTO MAarHUTa Ha paMKy C
TOKOM"
DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepenue cuibl Ammepa’ uinum
"N3ydyeHue 3aBUCUMOCTH CHJIbI
bu6mmoreka [JOK

131 Amrepa OT CuJjibl TOKa'" Win 1 1
"OnpenesnieHue MarHUTHOM
WHIYKIIUA Ha OCHOBE U3MEPEHUS

https://m.edsoo.ru/fcae91e9

cuibl Ammepa"

Ou3nyecKuil MPaKTUKyM 1O TEME
"UccneqoBanue IBICHUA

132 3IEKTPOMArHUTHOW MHIYKIUU'" WIH 1 1 https://m.edsoo.ru/c36658da
"Onpenenenrie MHAYKIIMU BUXPEBOTO

MAarHUTHOTO HOJIs"

DuU3NYECKUH IIPAKTUKYM I10 TEME
133 "HccnenoBanue sBICHUS 1 1
camounaykiuu" uimm "Coopka

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391
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MOJIEITH 3JIEKTPOMArHUTHOTO
reHeparopa"

134

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHUN HUTSHOTO U IPYKUHHOTO
MasITHUKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5d159d35

135

@uU3NYECKU IPAKTUKYM I10 TEME
"[IpeoOpazoBanue »HEPTUHU B
MPY’KUHHOM MasiTHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

®u3NYEeCKU NIPAKTUKYM IO TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes3 MociieI0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop’ i
"UccnenoBanne paboThl HCTOYHUKOB
CBETa B LIEMH IEPEMEHHOTO ToKa"

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue napaMeTpoB 3BYKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

dusnueckuil IpakTUKYM 10 TEMe
"N3mepenune nokaszaTeins
MpEeNOMIICHHUS CTeKIa" Uiu
"TTonryuenne n300paxkeHus B
CUCTEME M3 IIOCKOTO 3epKaja u
JUH3BI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HccneqoBaHue 3aBUCUMOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f
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(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKUX JINH3)" Win
"N3mepenne GOKYCHOTO pacCTOSHHS
paccenBarouX JuH3"

140

@uU3NYECKU IPAKTUKYM I10 TEME
"Habmntonenne nudpakuuu,
UHTEpPEPEHIIUH U NOJISIpU3aLUN
ceera"

bubmmoreka [{OK
https://m.edsoo.ru/8b7ac737

141

®u3NYEeCKU IPAKTUKYM IO TEME
"Onpenenenre UMIyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTHUIl (110
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM Ti0J1e)"

bu6moreka [IOK
https://m.edsoo.ru/63756¢47

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBE UCCJIEIOBaHUS
dboTtorddexra" unm "Uccnenopanue
3aBUCHUMOCTH CHJIBI TOKa Yepe3
CBETOJMO]1 OT HaNpsHKeHUs "

bu6mmoreka [JOK
https://m.edsoo.ru/eb916{82

143

Ou3nyecKuil MPaKTUKyM 1O TEME
"HccnenoBanue cekTpa
pa3pexkEHHOT0 aTOMapHOI0
BOJIOPOJa U U3MEPEHUE TTOCTOSHHON
Pun6epra”

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUH IIPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
(oHa ¢ UCTIONIb30BaHUEM J03UMeETpa"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe
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niu "M3yuenune noriomienus oera-
YaCTHI[ ATFOMUHUEM"

PuU3NYECKUH IPAKTUKYM 110 TEME
"Habmtonenus 3B€3qHOrO0 HEba
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISI OTIPEIEIICHUS
MTOJIOKEHUS HEOECHBIX 00BEKTOB Ha bu6mmoreka [IOK

145 1 1
KOHKPETHYIO 1aTy: OCHOBHBIE https://m.edsoo.ru/1072021e

co3Be3iusi CeBepHOTo MOJTyIapHs U
spkue 38E361" Wi "Habmonenus B
teneckon JIyHbl, II1aHeT,
TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUIH"

O000111eHNE U CUCTEMATU3ALMS
3HaHu#. Posib pu3nKu 1 acTpOHOMUH

146 B DKOHOMHUYECKOM, | bubnuoreka [[OK
TEXHOJIOTHYSCKOM, COIMAJIbHON U https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax nesTeIbHOCTH
YeJIoBeKa
O00011IeHIE U CUCTEMATHU3ALIUS

147 3HaHuil. Posb u MecTo ¢pu3uku u 1 bubnunoreka [JOK

aCTPOHOMHUHU B COBPEMEHHOU https://m.edsoo.ru/18f19f7c
Hay4HOU KapTUHE MHUpa

O06o0011IeHNEe U CUCTeMAaTH3aIHs
148 3HaHuil. Poss ¢pusnveckoil Teopun B 1
(hopMUpOBaHUU TPEACTABICHUN O

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4
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(bu3nIecKoil KapTHHE MUPA, MECTO
(bu3HUeCKO KapTHHBI MHPA B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC
149 O06o01eHre U cucTeMaTu3arus | bubnuorexa [JOK
3Hanui o reme "Kunemaruka" https://m.edso0.ru/b032fc4b
150 O060011eHre U crucTeMaTnu3alus 1 bubnuoreka [JOK
3gaHuii mo teme "Kunemaruka'" https://m.edsoo.ru/4e31b507
151 O06o01enre U cucTeMaTru3arus | bubnuotexa [JOK
3HaHui no teme "uHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATU3ALMS
152 3gagui o tTeMe "CTtaThKa TBEPIOIO 1 bubmorexa LOK
" p https://m.edsoo.ru/3cca482e
TeIa
O0001IeHNEe U cCUCTEMATU3ALIIS
153 3HaHUHU 110 TeMe "3aKOHEI 1 Eubmorexa HOK
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHUKE
O0001IeHNEe U cUCTEMATU3 AL
154 3HaHui o Teme "OCHOBBI | bubmuoreka [JOK
MOJIEKYJIIPHO-KMHETHYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3AIIUS
155 3HaHUU 110 TeMme "TepMoauHAMUKA 1 bubmnorexa [IOK
P A ) https://m.edsoo.ru/c63f7c10
TemnmoBble MalIMHEL
O000I11IeHNE U CUCTEMATH3ALIHSI
156 3HaHUM 1o TeMe "ArperaTHbie | bubnmoreka [JOK
COCTOSIHUS BenlecTBa. Da3oBbIC https://m.edsoo.ru/1d36b5b1
nepexoipr"
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O00011IeHNE ¥ CUCTEMATH3ALIMS
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE 1 bubmaorexa [IOK
! P https://m.edsoo.ru/3bf0defo
noJje
O00011IeHNEe U CUCTEMATU3 AL
158 3gaHu# 110 Teme "11oCTOSTHHBIN 1 Bubnmotexa OK
. " https://m.edsoo.ru/71453ee6
ANMEKTPUICCKHUI TOK
O00011IeHNe U CUCTEMATU3 AL
159 3HaHui 1Mo TeMe "TOKM B pa3IMuHbBIX 1 Bubmaotexa IIOK
" R https://m.edsoo.ru/3d40077a
cpemax
160 O06o01enre U cucTeMaTru3arus ! bubnuotexa [JOK
3HaHui 1o tTeMe "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBuEblil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/I?)Zp WS 3HAHUU [0 TEME 1 bubmorexa LIOK
; B . https://m.edso00.ru/053¢2248
DNeKTpOMarHuTHas UHYKITUS
PesepBusblil ypok. O000IIIEHNE U
162 CI/ICTIG)MaTI/ISZp WS 3HAHUU [0 TEME 1 Brbmaorexa LJOK
H hitps://m.eds0o.ru/d6310bfd
"Mexa"ndeckue kojaeoanus"”
PesepBurlii ypok. O00011I€HIE U
P - N bubmuoreka [JOK
163 cUCcTEMAaTU3alMs 3HAHUI 110 TEME 1
" " https://m.edsoo.ru/5e2bb83d
DIEeKTPOMAarHuTHBIE KOJIeOaHUs
PesepBurlit ypok. O6001IeHE U
164 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe 1 bu6mmoreka [JOK
"MexaHU4YECKHE U https://m.edsoo.ru/96a7a2dd
3IIEKTPOMarHUTHbIE BOJIHBI"
PesepBHrIii ypok. O0001IEHIE U
165 CI/ICTI;MaTm:p WS 3HAHUU IO TEME 1 Bu6maorexa LOK
1t https://m.edsoo.ru/52ad1603
"Onruka"
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PesepBHeIit ypok. O600IICHNE 1
. bubnuorexa [JOK
166 CcHCTeMaTH3aIlusl 3HAaHUH 110 TeMe 1
https://m.edsoo.ru/5beclc65
"OcnoBsl CTO"
Peseprubrit ypok. O60011eHNE 1
167 cUCTeMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7¢59d38
nyanuzm"
PesepBubiit ypok. O600meHne u
168 CI/ICTIG)MaTI/I?,Zp ust 3HaHPII>I'III 10 TeMe 1 bubmorexa [IOK
" " " https://m.edsoo.ru/1f511654
®duznka atoma
Peseprubiit ypok. O6001eHNE 1
169 CHCTEMAaTH3alMsI 3HAHUH 10 TeEME | bubnuorexa [JOK
"®duznka aTOMHOTO s7Ipa 1 https://m.edsoo.ru/905¢5ce0
3JIEMEHTAPHBIX YaCTHUIL"
PesepBubiii ypok. O600meHne 1
170 CI/ICTIG)MaTI/ISZp ust 3HaHPII>I'III 10 TeME 1 bubmorexa HOK
5 https:/m.edsoo.ru/2bffb94c
"DneMeHThl acTpopu3uKu"
OBIIEE KOJIMYECTBO YACOB I10 170 4 16
I[TPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOMN Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
MarepuaigbHas TOYKa, HWHEpPIHAIbHAs CHCTeMa OTCuY€Ta, aOCOIIOTHO
TBEPAOE TENO, UACAIBHBIN Ta3; MOJEIH CTPOEHUS ra30B, XKUJKOCTEH U
TBEPABIX TEJN, TOYEUHBIA DJIIEKTPUUYECKHM 3apsiq — IIPU  PEIIEeHUN
(buznyueckux 3aaa4y

10.3

Pacnio3naBare (usmyeckue siBieHUs (TIPOIECCH) U OOBACHIATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHUECKOW TEOPHH
CTPOCHMS  BeIIeCTBA W  DJJCKTPOJUHAMHUKH:  pPaBHOMEpPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHUE, CBOOOTHOE MaJCHUE TEl,
JBYDKEHUE TIO OKPYXHOCTH, WHEPIIHS, B3aUMOJICUCTBUE TeIl; TUPPY3Hs,
OpPOYHOBCKOE JBIKEHHE, CTPOCHHE KHUIKOCTEH U TBEPIBIX TN, U3MECHEHHE
00béMa Ten TpH HarpeBaHUW (OXJIaXICHHWH), TEIUIOBOE PaBHOBECHE,
WCTIapeHne, KOHJEHCAlWs, IUIABJICHUE, KPUCTAUTU3aIlUs, KHUIICHUE,
BIIQJKHOCTH BO3/IyXa, MOBBIIICHUE JIABJICHUS Tra3a MPH €ro HarpeBaHWH B
3aKpBITOM COCYZIE, CBSI3b MEXKIY MapaMeTpaMu COCTOSHHUS ra3a B
U30IIPOIIeCcCax; ICKTPU3AIMS TEJ, B3aUMOJICHCTBUE 3apsI0B

10.4

OnuceBaTh MEXaHHUYECKOEC JABWKCHHC, HCIIO0JIb3YA (1)I/I3I/ILI€CKI/IC
BCJIMYMHBI: KOOpJWHATa, IMyTb, NEPEMEHICHUE, CKOPOCTb, YCKOPCHUE,
Macca Teja, Cujia, UMITYJIbC TEJId, KWHETUYCCKas SHECPTHA, TOTCHIHAJIbHAA
QHCPI'uA, MCXaHUUCCKasa pa60Ta, MCXaHHNYCCKaA MOIITHOCTD, ITPHU OIIMCAHUK
IIpaBUJIbHO TPAKTOBATb (bHBPI‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCIIMYUH, UX
0003HAYEHHUSA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh N3YYCHHBIC TCIIJIOBBIC CBOMCTBa T M TEIJIOBLIC SIBJICHHA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIMYWHBI: IABJICHUC I'a3a, TCMIICPATYpa, CPCAHAA
KHHCTHUYCCKas OHEPTruUsia XaO0THUYCCKOT'O JABMKCHU A MOJICKYII,
CpCAHCKBaApaTUIHAA CKOpPOCTH MOJICKYII, KOJIMYCCTBO TCIIJIOTHI,
BHYTPCHHAA SHCPIrus, pa60Ta rasa, KOS(I)(I)I/ILII/IGHT MOJIE3HOI0 EHCTBUSA
TCIIOBOI'O ABUTATECIIA; IIPHU OIMMMCAHWUU ITPABHUIIBHO TPAKTOBATDH (I)I/ISI/I‘{eCKI/II\/’I
CMBICJI UCTIOJIB3YEMBIX BCIWYHH, UX 0003HAYCHHS U CIWHUIBI, HAXOJHUTb
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(opMyInbl, CBS3BIBAIOLINE AAHHYIO (U3NYECKYIO BEIWYHMHY C JIPYTUMHU
BEJINYMHAM

10.6

OnuceiBaTh  U3YYEHHBIE JJIEKTPUYECKHE CBOWCTBA  BEIIECTBA WU
AIIEKTPUUYECKHE SABJICHHS (IIPOLIECCHI), HCHOIB3Ys (PU3MUECKHIE BETMUNHBI:
JNEKTPUYECKUM 3apsf, IIEKTPUYECKOE I10JI€, HAIpPSKEHHOCTh I10JI,
INOTEHIMAJ, pPAa3HOCTb IIOTEHUMAJIOB; IpU OINHUCAHUHM IPABUIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYUH, WX
0003HaueHNs M MHULIBI;, YKa3bIBaTh (YOPMYIbI, CBSA3BIBAIOIINE JTaHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh  (PU3MUECKHWE TIpOLleCChl U SBJIEHUS, HCHOJb3Ys
(u3nueckue 3aKOHbl U MPUHLUIIBL: 3aKOH BceMupHoro Tsarotenus, I, II u
III 3akoHBI HprOTOHA, 3aKOH COXpAaHEHUsI MEXaHUYECKOW YHEPTHUH, 3aKOH
COXPAHEHHUS WMIIYJIbCA, MPHUHIMI CYNEPHO3ULIUU CWJI, HPHUHIIHUII
paBHOMpaBUsl ~ MHEPUUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISIpPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, I'a30BbI€ 3aKOHBI, CBS3b
CpeHEW KHHETUYECKOM DSHEpPruu TEIUIOBOTO JIBM)KEHHUS MOJIEKYN C
aOCOJIIOTHOW TeMIIepaTypoi, TMEpBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUs AEKTPUUECKOTO0 3apsaa, 3akoH KyltoHa; mpu 3ToM pa3iaudarb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHUE U
yCIIoBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPHUHLHUIIBI JEMCTBUS MAallMH, OpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaThb YyCIOBUA HMX 0€30MacHOro
WCIOJIb30BaHUS B MOBCEIHEBHOM JKU3HU

10.9

BEINONHATE SKCHEPUMEHTHI MO0 MCCICTOBAHUI0 (DPU3NYECKUX SIBICHUH |
IPOIIECCOB C HCIIOJIB30BAHUEM NPSMBIX U KOCBEHHBIX H3MEPEHHI; MPH
stoM (GopmynupoBaTh MpobiemMy (3agady) W THIOTE3y YYEOHOTO
AKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMUS,
IPOBOJIUTH OTIBIT U (POPMYITMPOBATH BHIBOIBI

10.10

OCYH.[GCTBJ'IS[TL IIPAMBIE U KOCBCHHBIC U3MCPCHUA (bI/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BBI6I/IpaTB ONTHUMAJILHEIN CIIOCOO HU3MCPCHHUA U HCIIOJIb30BATH
HN3BCCTHBIC MCTOJbI OLICHKHU HOFpGH.IHOCTGIZ I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBHCHMMOCTH MCKIY (1)I/I3I/IIIGCKI/IMI/I BCIMYMHAMHU C
HCIIOJIb30BAHUEM  IIPAMBIX H3MepeHHI>i; IIpu S5TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (bHKCHpOBaTB PE3YyJIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(I)I/ISI/ILIGCKI/IX BCJIIMYHMH B BUJC Ta6J'II/II_I 151 l"pa(I)I/IKOB, ACJIaTb BBIBOJBI I1I0
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuiia 6€300acHOTO TPyZa IpY MPOBEICHUN UCCIIEA0BAaHHM
B paMKax Y4eOHOro SKCIepUMEHTa, Y4eOHO-UCCIEeI0BATENbCKON MU
IPOEKTHOM JEATEIIbHOCTU C MCIIOJIb30BAaHUEM H3MEPUTENIBHBIX YCTPOICTB
1 1abopaTtopHOro 00opyI0BaHUS
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10.13

Pemate pacué€rHple 3amauM C SBHO 3a/JlaHHON (DU3MYECKOH MOJIEINBIO,
HCIIOJIb3YA (bl/ISI/I‘IeCKI/IC 3aKOHBI U MPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUSA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I'-IGCKyIO MOACIb, BBIACIATH (1)I/ISI/I‘I€CKI/IC BCJIMYHHBI
U (opmynbl, HEOOXOIUMBIE il € peuIeHHs, NMPOBOIUTH PacuéThl U
OLCHUBATH PCAJIbHOCTDb IMMOJTYUCHHOI'O 3HAYCHU A Ci)I/IBI/I‘{eCKOI;'I BCINYHMHBI

10.14

Pemrats KA4eCTBEHHBIC 3a/1a4u: BBICTPANBATh JIOTUYECKH
HEIIPOTHBOPEUYUBYIO LIETIOYKY PACCYXKACHHM C ONOpPOM Ha H3Y4CHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABJICHUS

10.15

Wcnonb3oBarh mpu  pemieHUMM — y4yeOHBIX — 3aJad  COBPEMEHHBIE
HH(OpPMAllMOHHBIE TEXHOJIOTUM Ui [OWCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTali M MpeACTaBICHUS Y4eOHON M HaydyHO-HOIYJISPHOU
nHpopMaluy, TMOITYYEHHON W3 pa3IUYHbIX HCTOYHUKOB; KPUTUYECKH
aHAIM3UPOBATH MOJIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoauTe mHpHUMEpHl BKIaJa POCCUICKUX U 3apyOeXHBIX YYEHBIX-
(U3HUKOB B pa3BUTHE HAYKU, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA,
B pa3BUTUE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeopeTHUECKHE 3HAHUS N0 (PH3HKE B MOBCEAHEBHOM KU3HU
uig  ofecrieueHusi Oe30macHOCTH MpH oOpaimleHuu ¢ mnpubopaMu U
TEXHUYECKUMH YCTPONUCTBAMM, IJIsi COXPAHEHMSI 340POBbs U COONIIOICHUS
HOPM 3KOJIOTMYECKOI'0 MIOBEACHNUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBINOJHEHHEM Pa3IUYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBATh pabOTy IPYIIIbI, PAMOHATILHO paclpenesaTh 00S3aHHOCTH
U TUTaHUPOBAThH JEATENbHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, a/IeKBaTHO
OIICHUBATh BKJAJ KaXJIOr0 M3 YYAaCTHUKOB TPYIIbl B pEHICHHE
paccmaTtpuBaeMoil mpooIeMbl

11 KIJACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpPeIHEro 001mero o0pa3oBaHusi

JleMoHCTpHpOBaTh HA pUMEPaxX poJib U MecTO GU3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOI HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTHH, B IPAKTUYECKON NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YYUTHIBATh IrpaHulbl MMPUMCHCHUA H3YUCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICHi:
TOYEUYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, sAC€pHad MOJCJIb aTOMa, HYKIIOHHAaA
MOJCJIb aTOMHOTO AApa IMpU pCHICHUN (I)I/I3I/I‘IeCKI/IX 3aga4
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11.3

Pacnio3naBare (usmnueckue sBiIeHUS (IMpOIECChl) M OOBACHATH UX Ha
OCHOBE 3aKOHOB 3JICKTPOIMHAMHMKH U KBAHTOBOH (PU3HMKH: dJIEKTpUUECKast
IPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JE€HCTBUSA
TOKa, B3aUMOJICWCTBUE MAarHMWTOB, OJEKTPOMAarHUTHAs WHIYKIHS,
JIeiCTBME MAarHUTHOTO T10JISI HA TPOBOIHUK C TOKOM U ABYDKYIIHICS 3aps,
JJIEKTPOMArHWTHBIE ~ KOJEOAaHWUs W BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTpPaXKEHHe, MpeJoMieHue, HHTepdepeHuus,
mrdpakus 1 TOISpU3aIUs CBETa, JUCIIEPCHs CBETa, (DOTOATEKTPHUECKHIA
addext (hotorddekr), cBeToBOE AaBICHUE, BOSHUKHOBEHUE THHEHYATOTO
CHEKTpa aromMa  BOJOpOJia, €CTECTBEHHas M  HCKYCCTBEHHas
PaavoaKTUBHOCTh

11.4

OnwuceIBaTh U3y4CHHBIE CBOMCTBA BEUIECTBA (AIEKTPHUECKIE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPHUUECKYI0 TPOBOJUMOCTh pPa3UYHBIX Cped) W
JJIEKTPOMArHUTHbIE SBJIEHUS (MpPOIECChl), UCHONb3ysd (U3HUECKue
BEJIMYMHBI:  JJIEKTPUYECKU  3aps], CHiIa TOKa, JJIEKTPUUYECKOE
HalnpspKEHHE, JJIEKTPUYECKOE CONMPOTHBIICHHE, PAa3HOCTH IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO TOJISA, cWja AMriiepa, cuiia
JlopeHna, WHIYKTUBHOCTh KATYIIKH, OJHEPIUS JJICKTPHUECKOTO M
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHui B KoJjiebaTeabHOM
KOHType, 3apsJg M CWla TOKa B IpoLecce TapMOHUYECKUX
IEKTPOMArHUTHBIX KOJICOaHUH, (POKYCHOE DPACCTOSHUE U ONTUYECKas
CHJIA JIMH3bI; IPU OMMCAHUM MPABUIBHO TPAKTOBAaTh (PU3UYECKUNA CMBICI
UCIOJb3yeMBbIX BEIMYUH, MX OOO3HAueHWs W EAMHUIBI; YKa3blBaTb
(GopMyInbl, CBA3BIBAIOLIME AAHHYIO (U3NYECKYI0 BEJIWYMHY C JIPYTUMHU
BEJIMYMHAMU

11.5

OnuceiBaTh M3y4eHHbIE KBAHTOBBIC SIBICHUS M IPOLECCHI, HCIOJB3YS
(u3nyuecKkue BEIWYMHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBEeTa, SHEprus M UMIYyJIbC (OTOHA, Mepuon
noJiypacmajia, SHeprusi CBA3M aTOMHBIX SA€p; IPU OMUCAHUH MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIOJB3YyeMbIX  BEJIWYUH, UX
0003HaYEeHHS ¥ €IMHUIIBI;, YKA3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(bu3MUeCKyl0 BEJIMYMHY C JAPYrUMHU BEJIMYMHAMH, BBIYUCIATH 3HAUCHUE
(bu3MUecKO BEIUYUHBI

11.6

Ananmu3upoBath  (u3MyecKMe TpolecChl M SABICHUSA, MCIHOJb3Ys
¢u3nyeckue  3aKOHBI W NpUHOMIBL:  3ak0oH  OMa,  3aKOHBI
NOCJIEZIOBATEIBHOIO U NapajuIeIbHOTO COEIMHEHUS! IPOBOJAHUKOB, 3aKOH
Jbxoyna — JleHma, 3akoH DJIEKTPOMAarHUTHOM HHAYKLWH, 3aKOH
NPSIMOJIMHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHMs CBETA,
3aKOHBI IPEJIOMJIEHHUS CBETa, ypaBHeHUEe DifHIITeHHA 11 poTorddexTa,
3aKOH COXpPAHEHWs DJHEPruM, 3aKOH COXPAaHEHUs WMILYJIbCA, 3aKOH
COXPAaHEHHUs DJIEKTPUUECKOTO 3apsfa, 3aKOH COXPAaHEHUS MacCOBOIO
4Kclla, NMOCTylarel bopa, 3akOH paaMOaKTUBHOTO pacmana; Mpu 3TOM
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pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKOe
BBIPKEHUE U YCIOBUS (TPAHHIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

Onpenenary HampaBiCHUE BEKTOpa WHAYKIUM MArHUTHOTO — TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

Crpouth M ONMCHIBATh M300paKE€HUE, CO3AABAEMOE IJIOCKUM 3€pPKajoM,
TOHKOMW JIMH30H1

11.9

Brimomaare OKCIICPUMCHTEI IO HUCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX W3MEPEHMU; MPH
sToM (dopmynupoBaTh TmpobiemMy (3ahady) W THUIOTE3y Y4YEOHOro
HKCTIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHMUS,
MIPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh MpsIMblE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTUMANBHBIN CIIOCOO M3MEPEHUS U MCIOJb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNN

11.11

UccnenoBaTh 3aBUCMMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIB30BAHUEM
MIPSIMBIX U3MEPEHHUI; TIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yibTaThl TMOJMYYCHHOW 3aBUCUMOCTH (DM3UYECKHX BEIUYUH B BHUJE
TabIUI ¥ rpauKOB, J1€1aTh BHIBOBI 110 PE3y/IbTaTaM HUCCIIETOBAHUS

11.12

CoOmroath mpaBuiTa 6€301aCHOTO TPYya PY MPOBEICHUH UCCIICTOBAHHMA
B paMKaxXx ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEILCKON U
MPOEKTHOMW JEATEIBHOCTH C UCTIOIb30BaHUEM H3MEPHUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuétHple 3aaud C SIBHO 3aJlaHHOW (PU3MYECKOW MOJIEIBIO,
UCITOJIB3Ys (PU3UYECKUE 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4u BEIOUPATh PU3HUECKYIO MOJICIb, BBIACIATh (PU3HUECKUE BEIIMUNHBI
U (GOopMyJIbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOJUTH PacUEThl U
OIICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYCHHS (PU3NUECKON BETMUHUHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJadu: BbBICTPAUBATDH JJOTHYCCKH
HCIIPOTHUBOPCUUBYIO ICIIOYKY paccy;xz[eHHﬁ C OHOpOI>'I Ha H3YYCHHBIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonn3oBarh IIpu PCIICHUHA y‘IC6HHX 3aJa4 COBPCMCHHBIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTMM  JJIs1  IIOMCKa, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIMKN W IIPCACTABIICHUSA y‘IC6HOI71 nu Hay‘lHO-HOHYHHpHOfI
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ N3 Pa3JIMYHbIX HCTOYHHUKOB; KPHTHUUYCCKHU
AHAJIM3UPOBATH MOJIYH4aCMYHO I/IH(l)OpMaLII/II-O

11.16

OOBSCHATh TPUHIUMBI JACUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBUA HX O€30MacHOr0 WCHOIB30BAaHUS B
IMOBCEIHEBHOMN YKU3HU
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11.17

[IpuBoauTH, TpPUMEpPHI BKJIAZAA POCCHUHCKHX M 3apyOCKHBIX Y4YEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

11.18

Hcnonb3oBaTh TeOpeTHUECKHUE 3HaHUS N0 (PU3KKE B NOBCEAHEBHOM KU3HU
st obecniedeHust 0€30MAcHOCTH TMpH  oOpamieHun ¢ npubopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHHS 30POBbS U COOIOICHUS
HOPM 2KOJIOTHYECKOT0 OBEACHUS B OKPYKAIOLIEH cpenie

11.19

PaGorate B rpymme ¢ BBIIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX pPOJIEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAIMOHAIIBHO PACTIPEICNIATh 00sI3aHHOCTH
" IJIAaHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHBIX CHTYyallUAX, aACKBATHO
OLCHUMBATb BKJIaJ KaXAIOro #H3 YYaCTHUKOB TPYIIBI B PCHICHUC
paccMaTpuBaeMoi MpoOIEMBI
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INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mpupone. Haydnbele MeTonpl
MTO3HAHMS OKPYXKaIOIIEro MHpa. Pounb
JKCIIEPUMEHTAa U TEOPUHM B IIPOLIECCE ITO3HAHMS
IpUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3uvecKkux  SIBJICHUH WU
npoueccoB. Hayunble runore3sl. ®uznueckue
3aKOHBIl W TEOpUH. [paHUIBI TPUMEHUMOCTH
¢u3ndecKknX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Ponp uw wmecro ¢usuku B (opMupoBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHHUKA

##HParHH#KIUHEMATHUKA

2.1.1

Mexagnueckoe  nBmwkeHue. OTHOCUTEILHOCTH
MexaHuyeckoro nBrokeHusa. Cucrema oTcuéra.
Tpaekropus

[lepemenienue, cKopocTh (CpedHsisi CKOPOCTb,
MT'HOBEHHast CKOPOCTb) u yCKOpEeHHue
MaTepUaIbHOW TOYKH, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMelieHuil u
CJI0KEHUE CKOPOCTEMN

2.1

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEHHOE JIBHOKEHUE. I'padpuxn
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHS,
OyTH W TEPEeMEIIEHUS MaTepUabHOM TOYKU OT
BpEMEHU

CBoOoHOE masieHne. Y CKOpeHne cBoOOTHOTO
naJIcHUs

Kpuponmnueiinoe JIBHOKEHUE. PaBHOoMepHOE
JBUKEHUE MAaTEpUAIBHOW TOYKU IO OKPYKHOCTH.
YrnoBast CKOPOCTb, TUHENHAS CKOpOCTh. [lepron u
yacToTa. LeHTpoCcTpeMUTENBHOE YCKOPEHUE
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TexHu4ecKue yCTpOWCTBa: CIUIOMETDP, IBHKCHHE
CHaps0B, LICTIHBIE U PEMEHHBIE IIEpeJadn

[Ipaktuueckue paboTel. M3mMepeHne MrHOBEHHOM
ckopoctu. HcciienoBanue COOTHOLICHUS MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE POMEKYTKA BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBIDKEHWU C HaYaJlbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHHUS
mapuKa B BA3KOM )KUAKOCTU. M3yueHue nBUKeHUs
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

###Par## JUHAMUKA

2.2.1

[Ipuanun ortHocutenbHOCTH [anmnes. IlepBeiit
3akoH HprotoHa. lIHepuuanbHbie CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHImn cynepnosunum cui

223

Bropoii 3akon HeroToHa 11 MaTepranbHON TOYKH
B uHepuuanpHoil cucreme orcuéra (MCO). Tpetwii
3aK0H HbroTOHA JU1sl MaTepualIbHBIX TOYEK

2.2.4

3akoH BceMHpHOTO TsATOTeHHMs. CHa TSDKECTH.
IlepBast kocmuyeckasi ckopocThb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIb)KEHUS M cujia TpeHus mokos. Koaddurment
Tperust. Cuiia COMpPOTUBIICHUS TP IBMKEHHUH Tela
B KHJIKOCTHU WJIU Ta3e

227

[TocTymarensHo€ M BpalIaTebHOE JBIKCHHE
a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpallCHHSL.
ITneyo cuibl. YCaoBHs paBHOBECHS TBEPIOTO Tela
B UCO

229

Texuuueckue YCTpOﬁCTBaZ IO AIIMNITHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnyeckue paboTel. WM3yueHue JBUKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH HOJ JieiicTBUEM
HECKOJIBKUX cuil. MccnenoBanne 3aBUCUMOCTH CHJT
YIIPYrOCTH, BO3HHUKAIOMIUX B JedopMupyemoit
NOPY)KUHE U PE3MHOBOM 00paslie, OT BETUYMHBI UX
nedopmanuu. MecnenoBanue ycaoBUid paBHOBECHS
TBEPAOTO TeJA, UMEIOIIETO OCh BPALEHUS

2.3

##H#Par#H##3AKOHDBI COXPAHEHN A B MEXAHUKE
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NmMmnynsc  maTepuaJbHOM  TOYKH,  CHUCTEMBI

2.3.1 MarepualbHBIX TOYeK. MmMmyinsc cwibsl u
U3MEHEHNE UMITYyJbCca Tela
)32 3akoH coxpaHeHus umiyisca B ICO. PeaktuBHoe
o JIBYDKCHHE
233 Pabora cunbl
234 MOIIHOCTb CUJIBI
235 Kunernyeckass sHepruss MaTepUaJIbHOW TOYKH.
o TeopemMao KMHETHUYECKOM SHEPTUH
[ToreHnnaneHas 3Heprus. [loTeHnmanpHas SHEPrUst
236 yIpyro ne(popMUPOBAHHOMN MPY>KUHBI.
e [MoTeHnManpHas SHEprHs Tena BOTH3H
MTOBEPXHOCTH 3EMIIU
[ToTeHnmanpHbIe M HENOTEHIHATBHBIE CHITBL. CBSI3b
3.7 paboThl HEMOTEHLIMATBHBIX CHJI C H3MEHEHHEM
o MEXaHMUYECKOM DHEPIrUM CHCTEMBI Tel. 3aKOH
COXpaHEHHUs MEXaHUYECKON IHEPrUU
238 Yupyrue v Heynpyrue CTOJIKHOBEHHS
3.9 TexHuueckue yCTpPOMCTBA: JBMIKEHHE  PAKET,
o BOJOMET, KOIIED, IPYKMHHBIHA HCTOJIET
[Ipaktnueckue  pabotel.  U3ydeHue  cBsizu
73.10 CKOpOCTE€H  Tel  IpU  HEYNpyrom  yjape.

HCCJ’ICI[OBaHI/Ie CBA3HU pa6OTBI CHJIbI C U3BMCHCHUEM
MEXaHHYeCKOM OHECPI'UM TCJia

3 MOJIEKYJISAPHASA ®U3UKA U TEPMOJINMHAMUKA
###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
311 KMHETHUYECKON Teopuu. BpOoyHOBCKOE [IBHKEHHE.
Huddy3us. XapakTep JIBIDKCHHUS u
B3aUMOJICHCTBUS YaCTHI] BELIECTBA
Mopenu cTpoeHusi ra3oB, KUIAKOCTEH U TBEPABIX
3.1.2 TeJl U OOBICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
3.1 3TUX MOJEeNei
313 Macca  monekyn.  KommuectBo — BemiecTBa.
[Tocrosinnas ABoraapo
314 TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana temneparyp Llenbcus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE
3.1.5 MOJIEKYJSPHO-KUHETUUECKOW TEOpUU HUACATBHOTO

rasa
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AOcomroTHas TemmepaTypa Kak Mepa CcpeaHen
KUHETUYECKOM DHEPrMM TEIUIOBOIO JABMIKEHMS
yactul rasza. [lIkana remneparyp KenbBuna

VpaBuenne Knaneitpona — MenneneeBa. 3akoH
Hanprona

I"azoBbIe 3aK0HBI. M30mponieccsl B MACAIBHOM rase
C ITOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMa,
n30xo0pa, nuzobapa

TexHudeckue ycTpoicTBa: TepMOMETp, OApOMETp

3.1.10

[IpakTnueckue pabotel. M3mepenwe  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCHUMOCTU MCXKAY IMapaMeTpaMu COCTOSHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbBI TEPMOJIMHAMUKHA

3.2.1

Tepmonunamudeckass  cucremMa.  BHyTpeHHSA
SHEPTHS TEPMOAMHAMUYECKON CUCTEMBI M CITOCOOBI
€€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTel u pabota. BHyTpenHss
SHEPrus 0JHOATOMHOIO UJEaIbHOI0 rasa

3.2.3

Bunpr TeIJIOTIepeIavH: TETIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHe. TermoéMKOCTh Terna.
VnenpHasgd TemIOEMKOCTL BelecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBbiii 3akOH TepMoauHaAMUKHU. [IpuMeHeHue
MEPBOro 3aKOHA TEPMOJMHAMUKH K U30TPOIIECCAM.
['padmueckast untepnperanus paboThI raza

3.2.5

TemnmoBble  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MamuHaX. KoaQ@uIMeHT monae3Horo
nevicteust (manee — KIIJ[) temmoBoit MamiuHBL
ukn Kapno u ero KITJ]

3.2.6

Bropoii 3akon TepmonuHamuku. HeoOpaTtumoctsb
IPOLECCOB B Mpupoje. TeraoBbie JABUTATEINH.
DKoJoru4eckue mpoOIeMbl TEIIOIHEPTE€TUKH

3.2.7

Texuunueckue YCTpOWCTBA: JIBUTATEIh
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktnyeckue paboThl. M3mepeHue yaenbHON
TEMJI0EMKOCTH
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###Par###AI' PEIATHBIE COCTOAHNWA BEILIECBA. ®A30BbBIE

[EPEXO/IbI

[TapoobOpazoBanue u koHxaeHcanus. Mcnapenue u

3.3.1 KUTICHHE. YJelbHAas TEIUIOTa MapooOpa3OBaHMSL.
3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JIaBJICHUS
332 AOcomoTHasT M OTHOCHUTEJIbHAs  BJIAYKHOCTb
o BO31yXa. HacelleHHsbIi map
TBépnoe Teno. Kpucrammmueckue u amopdHbie
3.33 Tena. AHU30TPOIUS CBOMCTB KpucTaioB. Kukue
3.3 Kkpuctayibl. CoBpeMEeHHbIE MaTepHalIbl
334 [InaBneHne u kpuctammu3anys. Y 1eiabHas TeIUIoTa
e rnasnenus. CyoauManus
3.3.5 VYpaBHEHHE TEIIOBOTO OaaHca
Texnuyeckue  ycTpoWcTBa:  TUTPOMETP U
33.6 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOTY4EHU S
o COBPEMEHHBIX  MarepvalioB, B TOM  YHCIE
HAaHOMAaTepHaJloB, U HAHOTEXHOJIOTUU
337 [Ipaktnueckue paboThl. M3MmepeHne BIaXHOCTH
e BO31yXa
4 OJIEKTPOIMHAMUKA
###Par### I JIEKTPOCTATUKA
411 OJNeKTpu3anusa Tel. OJeKTpudeckuil 3apsa. J[Ba
o BUJIA DIIEKTPUIECKHX 3aPsI0B
4.1.2 [IpoBOIHUKY, TUANEKTPUKHU U MOTYIPOBOIHUKU
4.1.3 3aKOH COXpaHEHHUs JICKTPUUYECKOTO 3apsiia
4.14 B3aumopeiicteue 3apsanoB. 3akon Kymona
DJIEKTPUYECKOE noJie. Hanpspk€anocts
4.1.5 3JIEKTpUYECKOro mouis. [IpuHuumn cymneprnosuuuu.
JInHuy HanpsHKEHHOCTH SIEKTPUUECKOTO TOJIS
4.1 416 PaGora  cunm  9JEKTPOCTATMYECKOTO  MOJIS.
‘N ITorenuuan. Pa3HoCTh MOTEHIIMATIOB
[IpoBomHUKM ¥ AMPICKTPUKH B MOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJe. Jusnextpudeckast
IIPOHUIIAEMOCTD
OnexrpoéMkocTs. KoHzieHcaTop. DneKTpoEMKOCTh
4.1.8 IUIOCKOTO KOHJEHCATOpa. JHEprust 3apsyKeHHOIO
KOHJIEHCAaTopa
419 Texuuueckue YCTpOMCTBA: BIEKTPOCKOII,

QJICKTPOMETP, QJICKTPOCTATUYCCKAA 3aliuTa,
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3a3eMJIEHHE  JIEKTPONpPUOOPOB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHI. Nsmepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

##H#Par#HH#TIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

VYcenoBus CYIIECTBOBAHMS MMOCTOSIHHOTO
anekTpudeckoro Ttoka. Mcrounuku Ttoka. Cuta
Toka. [TocTosiHHBIN TOK

4.2.2

Hanpsokenue. 3akon Oma ams ygacTka Lenu

4.2.3

DONEeKTpUUecKoe  COMPOTHUBIIEHUE. Y JIeNbHOE
CONPOTHBIICHNE BEIIECTBa

4.2.4

HOCHeJIOBaTeHBHOG, mapalyiCJIbHOEC, CMCIIAHHOC
COCANHCHUEC ITPOBOIHUKOB

4.2.5

PabGota snexTpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIHHOCTI) OJICKTPHUYCCKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuina (mamee — DOJIC) wm
BHYTPEHHEE COMPOTHUBIICHUE HCTOYHUKA TOKA.
3akon Oma  jmug  moyiHOM  (3aMKHYTOM)
3JIEKTpUUecKOoH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DOneKTpOHHAas MPOBOAMMOCThH TBEPIBIX METAJUIOB.
3aBUCHUMOCTh  CONPOTHUBJICHHUS  METAIJIOB  OT
Temieparypbl. CBEpXIpOBOIUMOCTh

4.29

DJIeKTpUYecKkuii TOK B Bakyyme. CBolicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonnuku. CoOCTBEeHHass W MpUMEcHas
MPOBOAMMOCTE MOJIYIPOBOJHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoJHUKOBBIE TPUOOPHI

4.2.11

:‘)HGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
:‘)HGKTpOHI/ITI/I‘leCKaH Juccounanus. 9JICKTpOJIPI3

4.2.12

DJIEeKTpUYECKUi TOK B razax. CaMmoCTOSTeIbHBIA 1
HECAaMOCTOSITEIbHBIM pa3psan. PaszmuyHble THIIBI
caMocCTosTeNbHOTO paspsana. Monuus. [lnazma

4.2.13

Texanuueckue YCTpOﬁCTBaZ aMIICpMETP, BOJIBTMETP,
peocTar, HCTOYHUKH TOKa,
OJICKTPOHArpeBaTCIbHBIC HpI/I60pLI,
OJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, TCPMOMETP
COIIPOTHUBJICHUA, BaKY}/MHHﬁ A0, TCPMUCTOPLI U




JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPEKICHHE CpeqHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi. Maibiesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

(doTOope3nucTOpsl,  MOJYIPOBOJAHUKOBBIA  JHOJ,
rajibBaHHUKa

[IpakTnueckue pabotbl. M3yueHue cMemaHHOTO
COCIMHEHUS PE3UCTOPOB.

4.2.14 W3mepenne DOJIC wucrouHuka TOKa M €ro
BHYTpEHHero  comnpotuBieHus.  HaOmronenue
AIIEKTPOJIN3A
11 KJIACC
Kon Koanposepsiemoro

pasaejia 3JIEMEHTAa

4

IIpoBepsieMble 3JIeMEHTBbI COIEPKAHUSA

SJIEKTPOIMHAMUKA

###HPar#H#H#MATHUTHOE I1OJIE. OJIEKTPOMATHUTHAS NHAYKIWA

4.3.1

TTocTostHHBIE MarHUTHI. BzanmopeiicTie
MMOCTOSSHHBIX MarHUTOB

4.3.2

MarnuTtHoe noje. BeKTop MarHuTHOM MHIYKIIVH.
[Ipunmun cynepno3uiu. JIMHUKM MarHUTHOMN
WHYKLIHH. Kaptuna  nuHMii  MarHuTHOM
MHAYKLWHU MOJIS TOCTOSIHHBIX MarHuTOB

4.3.3

MarauTHO€ 1oJie MPOBOAHMKA ¢ TOKOM. KapTtrHa
JUHUN TIOJISI UTMHHOTO TIPSIMOTO MPOBOJIHHMKA U
3aMKHYTOTO KOJIBIIEBOTO ITPOBOIHUKA, KATYIIIKH C
tokoM. OmbiT Opcrena. B3aumoneiictBue
MIPOBOJTHUKOB C TOKOM

4.3

4.3.4

Cuita Amniepa, €€ MOyJb U HAIIPABJICHHE

4.3.5

Cuna JlopeHuma, e€ MOAylb U HampaBlCHUE.
JIBI>XEeHHE 3apsHKEHHOM YacCTHUIIBI B OJTHOPOIHOM
MarHuTHoM mnoJjie. Pabota cunel Jlopenma

4.3.6

SIBneHue SHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa MarHuTHOM HHAYKIUU

4.3.8

OJAC wuHaykuuu. 3aKkoH AIEKTPOMAarHUTHOM
uHaykuuu Papanes

4.3.9

Buxpeoe anexrpuueckoe nozue. C nHayKuuu
B NPOBOJHUKE, IBHXYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIE

4.3.10

IIpaBuno Jlenua
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4.3.11

HNunykruBHocTh. SABnenue camounaykuuu. JC
CaMOWHTyKIIHH

4.3.12

3HepFI/I$I MAaravMTHOTIO ITOJIA KaTyIIKHW ¢ TOKOM

4.3.13

DIIEKTPOMAarHuTHOE T0JIe

4.3.14

TexHuueckue yCTpOMCTBA: [IOCTOSIHHBIE
MAarHuThl, IEKTPOMATHUTHI, 3JIEKTPOJBUIATED,
YCKOPUTENH 3JIEMEHTapHBIX 4acTHLl,
WHIYKIIUOHHAS I1€Yb

4.3.15

[Ipaktuueckue paboThl. M3ydeHne MarHUTHOTO
MOJIsI KATYIIKH ¢ TOKOM. MccrnenoBanue neicTBUs
MOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanve  sBIEGHHUS  DJIEKTPOMArHUTHOM

WHTYKIIHA

KOJIEBAHUA 1 BOJIHBI

5.1

###HPar#HHMEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarennnas CHCTEMA. CBoOoaHbIE
KoJieOaHwMsI. l'apmonuyeckue KoJieOaHusI.
[Tepuon, yactoTa, ammutyna u (aza koaedaHuit

5.1.2

ITpyXuHHBIN MAasITHUK. MaremaTnueckuit
MasiTHUK

5.1.3

YpaBHeHue rapMOHHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen IUHAMHUYECKOE OIMUCAHHE
K0J1€0aTeIbHOTO JBH)KCHHUS

5.14

[IpeBpamieHue SHEPrud TPH TaPMOHHUYECKUX
koneOanusx. CBs3b aMIUIMTYAbl KOJICOaHMIA
HCXOJIHOM BEJTMYHMHBI C aMIUTUTYAaMHU KOJIeOaHUA
e€ CKOpPOCTH U YCKOPEHHS

5.1.5

KonebarenbHbIi KOHTYP. CBoOogubie
JIEKTPOMArHuTHbIE KOJEOaHUs B HACAIBHOM
K0JIOaTeIbHOM KOHTYpE. AHAJIOTUS MEeXay
MEXaHUYECKUMHU u JIEKTPOMAarHUTHBIMU
kosnebanusmu. Gopmyna Tomcona

5.1.6

3aKoH COXpaHCHUA OHCPrukd B HACAIIbBHOM
KoJie0aTeTbHOM KOHTYpPC

5.1.7

BBIHY)KJICHHLIG MCXaHHUYCCKUC KoJIeOaHMSI.
Pezonanc. Pe3onancHas KpHuBasi. BBIHY)KI[eHHBIe
OJICKTPOMArHUTHLIC KoJIeOaHMSI.

5.1.8

IIepemeHHbII TOK. CuHyconaanpHbIi
[IEPEMEHHBIN TOK.
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MOH_[HOCTB NEPpEMECHHOT'O TOKaA. AMHJII/ITy,IIHOC u

5.1.9 JNEUCTBYIOLIEE  3HAYeHHE  CHJIBI  TOKa |
HaIpsHKCHUS
Tpanchopmarop. IlpomsBonacTBo, mepemada u
notpebiieHue AIIEKTPUYECKON SHEPTHH.

5.1.10 DKOJOTUYECKHEe PHCKH TPH  IPOHM3BOJCTBE

o SJIEKTPHYECKOH SHEPTHUH. KyneTypa
UCTIOJIb30BAHUS AIIEKTPOIHEPTUN B
MMOBCEJHEBHOW KU3HU

5111 Texuuueckue yCTpOHCTBA: ceiicmorpad,

o SJIEKTPHYECKHUI 3BOHOK, JIMHUH DJIEKTPOTIEpe1ad
[IpakTuyeckue paboTHI. HccnenoBanue
3aBHCHMOCTH TIEpHOJIa MAJIBIX KOJIEOaHUU Tpy3a

5112 Ha HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue mnepeMeHHOro TOKa B IENMH U3
MOCJIEIOBATENIbHO COEIUHEHHBIX KOHAEHCATOPA,
KaTyIIKU U pe3nucTopa

52

###HPartHHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCIOBUS
pacnpoCcTpaHEeHUS. [Tepuon. CxopocTh
pacnpocTpaHeHus U JUIMHA BosHbL. [lonepeunsbie
U TIPOJOJIbHBIE BOJIHBI

522

###Par### UWurepdepentus u  maudpaxius
MEXaHHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3BykKa. ['pOMKOCTH 3BYyKa.
BricoTta Tona. TemMOp 3ByKa

524

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3TyYEHUS
3JIEKTPOMAarHUTHBIX BOJIH. Bzanmuas
opueHrauuss BekropoB E, B wmw v B
3JIEKTPOMArHUTHOU BOJIHE B BaKyymMe

5.2.5

CBoiicTBa 3EKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
npenomMiieHue, — moJiApu3anus,  AuQpakius,
untepdepennus. CKOPOCTh AIIEKTPOMATHUTHBIX
BOJIH

5.2.6

Illxana 3M€KTPOMArHUTHHIX BOJIH. [IpumMeHnenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMOBI  pagMOCBS3M M TEICBHJICHUS.
Panuonokanus. DeKTpOMarHuTHOE 3arpsi3HEHUE
OKpYXarollen cpebl
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5.2.8

TexHuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl MAarHOCTUKA B
TEXHUKE W MEIULUHE, pajxap, paJuolnpUEMHHUK,
TENeBU30p, aHTeHHA, TesedoH, CBY-meun

53

###Par#HH#HOIITUKA

5.3.1

[IpssmMonuHENiHOE pacIpoCTpaHEHHE CBETa B
ongHOpoIHOM cpene. JIyu cBeta

5.32

OtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBeETa.
[TocTpoenne n3o0paxeHu B MIOCKOM 3€pKae

5.33

IIpenomnenne cBeTa. 3aKOHBI MHPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeb IPEeIOMIICHUS

534

[lonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbII
YT'OJI TIOJIHOTO BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcusi cera. ChoXHbIM cocTaB 0enoro
cBerta. L[Ber

5.3.6

Colwuparorue 1 paccenBaronyie JTUH3bL. TOHKAas
nuH3a. OKYCHOE pacCTOSTHUE U ONTUYECKas CUJia
ToOHKOM nuH3bl. [locTpoenune uzo0paxeHUil B
coOuparolMX W  pacceuBalOIIMX  JIMH3aX.
®opmysia TOHKOU JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE
JIMH30U

5.3.7

[Ipenensl  TPUMEHUMOCTH  T€OMETPUUYECKOM
ONTHKHU

5.3.8

HNuTtepdepenius CBETa. Korepenrtnsie
UCTOYHUKU. Y CIOBUS HAOMIOIEHUS MAaKCHMYMOB
U MUHUMYMOB B MHTE€PHEPEHLUOHHOW KapTHHE
OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

3.9

Hudpakums cBera. JludpaknuonHas perméeTka.
VYcnoBue HaOMIOACHUS TJIaBHBIX MaKCUMYMOB
OpU TaJCHUU MOHOXPOMATHYECKOTO CBETa Ha
TU(QPaKIIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/IH CBCTa

5.3.11

Texnuueckue  ycTpoHcTBa:  OYKHM,  JIyma,
¢doroanmnapar, MIPOEKIIUOHHBIN ammapar,
MHUKPOCKOII, TEJECKOI, BOJIOKOHHAs OITHKa,
T(pakMOHHAs PeETKa, MOISIPOU

5.3.12

[Ipaktuyeckue pabotel. M3mepenue noxaszaremns
pEeIOMIICHUS. HccnenoBanue CBOMCTB
n300pakeHuit B JIMH3aX. HabGnronenue
JMCTIEPCUU CBETa
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BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panuiel IIPUMEHUMOCTH KIIACCUYECKON
MEXAHUKU. [locTynatsl TEOPUU
6.1 OTHOCHUTEJIBHOCTU:  WHBAPUAHTHOCTH  MOJYJIA

CKOPOCTH  CB€Ta B  BaKyyme, [PUHIIMI
OTHOCHUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3ameyieHne BpeMEHH M COKPAIEHUE JUTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Maccel C DJHEprued ©W UMITYIBCOM
6.4 CBOOO/THOM YaCTHIIBI. DHEPTHUs TOKOSI CBOOOTHOM

YJaCTHIILI

KBAHTOBA ®U1U3MKA

7.1

#iH#Par###3JIEMEHTHI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lnmaHka CBS3M HHEPrUU
7.1.1 ¢oToHa C ero 4actoTod. DHEPrus U HUMIIYJIbC
dboToHa

OtkpeiTHe W wuccienoBanue (pororddekra.

7.1.2
Omneiter A.I'. CroneroBa. 3akoHbl poTtorddexra

VpaBuenne OiiHmTeiiHa a1 gororddexra.

7.1.3
«Kpacnas rpanuma» pororddexra

7.14 JaBnenue ceera. OnbiTel I1.H. JIeOenena

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

Texnuueckue yCTpOCTBA: (hOTORIEMEHT,

7.1.6
dboTomaTYMK, cCoTHEUHAass OaTapes, CBETOIUO]]

7.2

CTPOEHHUE ATOMA

Mogenb atoma Tomcona. OnbiTel Pezepdopna
7.2.1 10 MCCJIEIOBAHUIO CTPOEHUS aTOMa.
[InanerapHas Moaenb aroma

[lIocrynater bopa. M3znyuenue u noriomieHue
(OTOHOB MpH MEepexo/ie aTOMa C OJHOI'O YPOBHS
sHepruu Ha Jpyroi. Buael cnekrpos. Crekrp
YPOBHEH PHEPIHH aTOMa BOJOPOJa

7.2.2

BoutHoBBIE cBOMiCTBa yacTull. BoisHbl ne bpous.
7.2.3 KopnyckynsipHo-BOJIHOBOM Jyaliu3M.
Judpaxiys 377eKTPOHOB Ha KpUCTaJIaxX

CroHTaHHOE n BBIHYXKJACHHOC H3JIYUCHHUC.

7.2.4 .
YcrpoiicTBo U puHIMI paboTHI Ja3epa
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7.2.5

Texnuueckue YCTPOMCTBA: CIIEKTPAJIbHBIN
aHaIu3  (CIIEKTPOCKOIl), Jla3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Habnonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HaAOJI0ICHUS U pEerucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkphITHE pPaIlOaKTUBHOCTH. OnbIThI
Pesepdpopna mo  ompemeneHuro  cocTtaBa
paavoakTuBHOrO M3nmydenus. CBoiicTBa anbda-,
Oera-, ramma-M3JI1y4yeHusl. Bnusuue
pPalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI

7.3.3

OtkpeiTHE TIpOTOHAa M HeWTpoHa. HykioHHas
Mojiens snapa ['eitsenOepra — MBaneHnko. 3apsn
saapa. MaccoBoe umncio siapa. M3oTomsl

7.3.4

Anbba-pacnaz. DIEKTPOHHBIA M TIO3UTPOHHBIN
Oera-pacma. Namma-u3zmyaeHue. 3akoH
paZMOaKTHBHOTO pacraja

7.3.5

DOHeprus CBsA3M HYKJIOHOB B sipe. S 1epHbIE CUIIBIL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES saEp

7.3.7

Snepneiii  peakrtop. TepmosimepHbIi CHHTES.
[TpoGieMb! 1 TepCHeKTUBHI SACPHOI IHEPTETUKH.
DKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTEeTHKU

7.3.8

DneMeHTapHble YacTuilbl. OTKPBITHE TIO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.5%

Texnuyeckue ycTpoicTBa: HO3UMETp, Kamepa
Bunbcona, snepHblit peakTop, aToMHas 6oM0a

7.3.10

[Ipaktuyeckue paboThl. McciemoBaHue TpPEKOB
yacTull (110 roToBbIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3aH0T0 Heba. Co3Be3aus, SpKuUe 3BE3bI,
MJIAHEThI, UX BUANMOE JIBHKCHUE

8.2

Comnneunas cucrema. [lnaHersl 3eMHOMI rpymnIibl.
IImaHeThI-TUraHThl U UX CIIYTHUKH, KapJIMKOBBIC
m1adeTsl. Manbie Tena CoTHEYHOM CHCTEMBI

8.3

Connue, dorocdhepa u armochepa. ComHedHas
AKTUBHOCTh
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8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb,  paaHyC,  TeMmIleparypa,  HUX
B3aMMOCBs3b. J[narpaMma «CHeKTpaJIbHBIN KJ1acc
— CBETUMOCTHY. 3BE3 BT rJ1aBHOU
MOCJIEZIOBATEILHOCTU. 3aBHUCUMOCTbh «Macca —
CBETUMOCTB) JUISt 3BE3] IJIABHOU
IIOCJIEI0BATEIILHOCTH

8.6

#H#Par#H##BryTpeHHee CTPOECHHUE 3BE3 .
CoBpemeHHbIE MIpEACTABICHUS 0
IpoUCX0XkAeHUN U 3Boitonuu ConHIa U 3BE3.
Oransl )KU3HU 3BE3]

8.7

Mneunsiii [1yts — Hamia ["anaktuka. CnupanbHas
cTpykrypa lamakTukm, pacnpeneneHue 3BE3N,
raza u neuin. [lonoxenue n neuxxenne CoJiHIA B
lanakruke. [Tnockas u chepuueckas
noacucTeMsl I anakTHKH

8.8

Tunbl ramaktuk. PamuoramakTuku W KBaszaphl.
YEpHble ObIPHI B SApax ralakTHK

8.9

Bcenennas. Pacmmpenue Bcenennoit. 3akoH
Xa006ma. Pa3beranme ramaktuk. Bospact wu
panuyc Bcenennoii, Teopusi bonpmoro B3phIBa.
Mogens «ropsiueii BcenenHoit». PenukToBoe
U3Iy4YeHHe

8.10

MacmtabHas CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménubie  mpoOiaemsl
aCTPOHOMHHU
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MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero 00pa3oBaHus

CpopMHpPOBAaHHOCT, YMEHHMI pacro3HaBaTh (PU3UYECKUE SBIICHHS

(po1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenune ocHoBomosiaralomuMu  U3MYECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMU, XapaKTePU3YIOIIUMHI PU3NYECKHE MPOIIECCHI

CpopMHpPOBAaHHOCT, YMEHHMM TMPUMEHSTH 3aKOHBI KJIACCHUECKOU
MEXaHWUKH,  MOJIGKYJISIpHOM  (PU3MKM W TEPMOJIUHAMUKH,
9JIEKTPOIMHAMUKHY, KBAHTOBOW (DM3HMKHU NJIsl aHAIM3a U OOBSICHEHHS
SBJICHUI MUKPOMHpPA, MAaKpOMHUpa U METaMUpa, pa3andarh yCIOBH
(TpaHuiipl, 06J1aCTH) MPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB, TOHUMATh
BceoOuil xapakrep GyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BaHUSl YACTHBIX 3aKOHOB; aHAJM3UPOBaTh (PU3UUECKHE
IPOLECChl, HCMHOJb3ysl OCHOBHBIE  TIOJIOKEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

ChopmMupoBaHHOCTh YMEHHS pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNIe (PU3NIECKUX TEIT U MPOIIECCOB (SIBJIICHUIA )

ChopmupoBaHHOCTh YMEHMsI pelIaTh pacyETHBIE 3a7auyd C SBHO
3a/laHHOM ¥ HEesIBHO 3aJJaHHON (PU3WYECKOW MOJEINbI0: HA OCHOBAaHUU
aHaJlM3a YCIOBUSA BbIOMpaTh (GU3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOoBaHUAM 3a/1auu, MPUMEHSITh bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTYNaThl  (U3UYECKUX TEOpUH  MpHU
UCIIOJIb30BAHUU  MaTeMaTHYeCKMX METOJOB  peIlleHus  3ajad,
OPOBOAWTH PAacy€Thl HAa OCHOBAaHUHM UMEIOIIMXCS  JIAHHBIX,
aQHAJIM3UPOBATH PE3YyIbTaThl U KOPPEKTHUPOBATH METOJIbI PEIICHUS C

y‘léTOM TOJIYYCHHBIX PE3YJIbTATOB

Pemate xaduecTBeHHBIE 3aga4du, Tpe6y101111/Ie IMPUMCHCHU 3HAHUM U3
Pa3HbIX Pa3dCsIOB IIKOJBHOI'O KypcCa (I)I/BI/IKI/I, a TaKK€ HUHTCrpalun

3HaHUN U3 Apyrux npeaMeToB C€CTCCTBCHHOHAYYHOI'O MHUKIIA:
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BBICTPAWBATh JIOTHYECKYIO IEMOYKY PACCYXKJICHUH C ONOpPOM Ha

N3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJICHHUA

BHaI[eHI/Ie OCHOBHBIMHA METOJaMH HAay4YHOI'O IIO3HaHUA,
HCIIOJIb3YEMBIMH B (1)I/I3I/IKC: MNpOBOAUTL IIPSAMBIC W KOCBCHHBIC
U3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpAs ONTUMAIBHBIA CHOCO0
N3MCPCHHUA U UCIIOJIBb3YySA U3BCCTHBIC METO/AbI OLICHKHU HOI‘pGHIHOCTeI\/JI
U3MEpPEHUH, TPOBOJUTH HWCCICAOBAHUE 3aBUCUMOCTEH (DHU3MYCCKUX
BCJIMYHUH C HCIOJB30BAHUCM IPAMBIX 1/13MepeH1/11?1, OOBSICHSTD
MOJIYYCHHBIC PE3YyJIbTAaThl, UCIIOJb3YA (1)I/ISI/I‘~I€CKI/I€ TCOPHHU, 3aKOHBI 1
HIOHATHS, U I€NaTh BBIBOJBI; COOIIONATH MpaBHila 0€30IaCHOrO Tpyaa
U MIPOBEICHUH UCCIIEI0BAaHUM B paMKax yueOHOIo SKCIIEpUMEHTa U
y4EOHO-HMCCIEI0BATENBCKON  JIEATENBHOCTH C  MCIIOJIb30BAHUEM
UM(POBBIX  HM3MEPUTENbHBIX  YCTPOMCTB W JabOpaTopHOro

000pyI0BaHUS

ChopMHpOBAaHHOCT, YMEHUW  aHAIU3UpPOBATh U  OICHUBATH
MOCTEACTBUSL  OBITOBOM MW  TPOM3BOJCTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBS3aHHOM ¢ (PHU3WYECKUMH TpOIECCaMH, C TIO3HIUI
9KOJIOTUYECKOM OE30MacHOCTH; TMPEJACTAaBICHUNA O paIMOHAIILHOM
MPUPOJOTIONB30BAHNM, a TakXKe€ pPa3yMHOM  HCIIOJIb30BaHUU
JOCTM)KCHUM HAyKd W TEXHOJIOTMWA JUIsl JAJbHEHIIEro pa3BUTHS

4eJI0BEYECKOrO 00IIecTBa

OBnaseHue pa3nUYHBIME crocobamMu paboTel ¢  uHpopMmanueit
(GU3NYECKOTO  COJEp)KaHUS C  HCIOJIb30BAHUEM COBPEMEHHBIX
UH(GOPMALMOHHBIX TEXHOJIOTH; pa3BUTUE YMEHHH KPUTUYECKOTO

aHaJIM3a U OIICHKH JI0CTOBEPHOCTHU MOJydaeMoi nHpopMaluu

10

ChopmMupoBaHHOCTh YMEHHIl MPUMEHSITh OCHOBOIIOJArarolue
ACTPOHOMMYECKUE TIOHSTHS, TEOPUU M 3aKOHBI Uil aHajau3a |
00BsicHEeHUS! (PU3UUYECKUX MPOIIECCOB, MPOUCXOIAIINX Ha 3BE3/IaX, B
3BE3MHBIX CHUCTEMaX, B MEKTaJIaKTHUECKON cpene; IBUKCHHS

HeOECHBIX TeJI, DBOIIOLUY 3BE311 1 Beenennoi




JlenaprameHnT obpa3oBaHust AIMUHHCTpauH r. EkarepunOypra
MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPEKICHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O PU3UKE

Kon
Ko
pasnena/ A IIpoBepsiemMblii 3JIeMEHT COePKAHUSA
3JieMeHTa
TeMBbI
1 MEXAHUKA
1.1 KMHEMATHUKA
11 Mexannueckoe JIBUKECHHE. OTHOCUTENBHOCTh
o MeXaHW4ecKoro JBrxkeHus. Cucrema orcyéra
MarepuanbHas TOUKa.
Y |
Eé€ pammyc-Bekrop:
7(t)=(xlr) ¥r) =(2)),
TpaeKTOPIIA,
IIepeEMEIIeHIIC:
1.1.2 o 3 L
Ar=r(ty)-r(t)=r,-1n=
= (Ax, Ay, Az),
IIyTE.
CnoxeHIe HE[JEMEII[EHIIfIZ
A=Ay + AR,
CkopocTh MaTepuagbHON TOUKHU:
. AF .,
U=— =T, =[Ux.u1_.u_].
ﬂ.r _-|LI|_|:| : )
1.1.3
Ax , .
U, =—L =X, aHAJIOTIYHO v, =V,, U.=1Z,.
A, o
CroxeHIe CKOpPoCTell: &, =7, + 5, -
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BrrurciieHue nepeMenieHus U IyTu MaTepuaibHOM
TOYKH MPHU NPSIMOJTUHENHOM JIBUKEHUHU BJIOJb OCHU X IO

rpaduKy 3aBHCUMOCTH Vx(t)

" . Avu
VCKOpeHHe MaTepHalTbHOI TOUKIL: d = ~ =
t
1.1.4 =0
Au o, '
a =—2> =(uv,),". aBanorgHo a, =(v, )’ a.=
At Ar—0 ‘

PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE!

x(t) = xg + Vpyt

x(1)
X
0
1.1.5 +
1
t

U (t) — vgx = const
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(1)
1%

Ox
const

1.1.6

PaBHOyCKOpEHHOE NPSAMOIMHENHOE IBUKEHHE:

at

x(t)=x,+v, 1+

e

v(t)=u, +at

a, = const

T ol

e — e _"'} —
UI.T L’ﬁ'r_"ﬂ'r[\" 11]

HPII ABILKESHINI B OJTHOM HAIIPABIISHII IIVIE S =

1.1.7

CBO6OJIHOC IHaaCHUC. yCKOpCHI/Ie CBO60,I[HOI‘O ImaJacHus.

Vi

Yo o

o Xo {-

I[BI/I)KCHI/IG TCIIa, 6pOI_HeHHOFO nmoxg yriom a K

TOPU3O0HTY:
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x(f) =x, + Ut =x +U,cosa-f

3 al

=.1'G+Uﬂ5inu-r—£

v,(t)=v,, + g, =y,sina— gr

J—
o X
g =—g=const

¥

i
|-
{u (t)=uv, =v,cosa
{

1.1.8

KpuBonuHeiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH [0 OKPY>KHOCTH.
YrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

oR
[Ipu paBHOMEPHOM JIBHIKEHUHU TOYKHU 10 OKPYKHOCTH

=—=2
w T )

2
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. LleHTpoCTpeMUTENIBHOE YCKOPEHHUE TOYKHU:
v? 5
auc = F = w“R

a
nc
R
v
2

(6]
2

R

. [losiHOE yCKOpEHHE MaTEpUaIbHONU TOYKU
119 Teépnoe Teno. [locTynarensHoe U BpamareabHoe
JOBUXKCHUC TBép,[[OFO TCJ1a
1.2 JIMHAMUKA
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1.2.1

HNuepumaneuble cucteMbl orcu€ra. llepBeiil  3akoH

Herorona. [Ipuanun otHocuTensHocTy [Manunes

1.2.2

Macca Tena. IInoTHOCTE BelecTBa:

m

P=7

1.2.3

Cuna. [IpuHIUI Cyneprno3uluy CUI:

e

FpaBHerﬂCTB = Fl + FZ +...

paBHOIEHCTB
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Bropoii 3akoH HproTOHA: /y1si MaTepuanibHOM TOYKH B
nco

-
-

Fl = ma,

1.2.4
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m
a
1
Ap = FAt
A
p
F
At
npu
F = const
F
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const

1.2.5

-———

i, Fy
Tperuit 3akoH Hpr0TOHA [1711 MaTEpUAIIBHBIX TOYEK:

>

F, = —Fy

21

1.2.6

3akoH BCEMUPHOI'O0 TATOTCHUSA: CHIIBI MNPUTIKCHUA

MEXY TOYCYHBIMHA MacCaMy paBHBI
mym;

F=6—5
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Cuna tsxkectu. lLleHTp TspbkecTH Tena. 3aBUCUMOCTD
CHJIBI TSDKECTH OT BBICOTBI h Haj MOBEPXHOCTHIO

maHeTsl paguycoM RO:
GMm

9= Ry + h)?

mg

(R
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h

GMm

Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 i
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUsl CKOJIbKEHUS:
Fp = uN
F
1.2.8 -

UN
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Cuna TpeHus nokos:

Ep, < uN

Tp

IA

UN

Koaddunuent tpenus

JlaBnenwue:
P=7
4
S
1.2.9
F
1

1.3 CTATUKA
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1.3.1

—

F
MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpaliCHUA:

IM| = F1, rae 1 — muie4o cuusl

>

F

OTHOCHUTEIBHO OCH, Ipoxoasdme uepe3 Touky O

HNEePIEeHAUKYISIPHO PUCYHKY

1.3.2

LlenTp macc tena. LleHTp Macc cucteMbl MaTEpUATIbHBIX

TOYEK:
- myr; + myry+...
r].l.M. =
my; +my+...
-
o.M
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+
m
2
+
m
1
7
1
+
m
2
r
2
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B oaHOpOIHOM TT0J1€ TSKECTH

(g = const)

const)

LOEHTP MacC T€jia COBIMAAACT C €ro HEHTPOM TAXKECTU

VYcnous paBHoBecus TBEpAoro tena B UCO:

[M,+M, +...=0

1.3.3 ~ _
|E+F,+...=0
#HHtPartt#
3akon ITackains
#1.3.4
JlaBaeHue B )kuaKocTH, okosmeiics B ICO:
p =po+pgh
#H#H#Par## p
#1.3.5 =
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pgh

H#HHPar##
#1.3.6

3akoH ApxuMmena:

>

FApx =

Apx

BBITECH

>

_PBBITeCH

€CJIN TCJIO U ) KUAKOCTD IMOKOATCA B I/ICO, TO

FApX = ngBbITeCH

Apx
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pgv

BBITCCH

VYcinoBue 11aBaHus TEN

1.4 3AKOHbBI COXPAHEHINA B MEXAHUKE

NMnynsc maTepralbHON TOYKHU:

p=mv

p
#HHtPar#t#
#1.4.1
m
1%
HNmnynbc cucreMsl Tei:
p=pt+p+..
HH#Par##
#1.4.2
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3aKOH U3MCHCHUS M COXPAaHCHHS UMITYJIbCA:
B UCO

- -

Ap = A(pl + p2t.. ) = FlBHe].LIHAt + FZBHeLUHAt+- -
H#iHPar##
#1.43 | A
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1BHEITH
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At

2BHEIIH

At

B CO , ecnmu

Ap = A(p; +p+...) =0

A(
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, €CITH

< -

FlBHeLLIH + FZBHemH +...=0

1BHEIIH

2BHEIIH
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+
0
PeaktuBHoe nBmkenne
F
HHHP A Ar X
#1.4.4 PaboTa cuibl Ha MajoOM MepeMenieHUN:
;1=|}?'|-|,-'l'|.f'|-c05 a=F,-Ax
o F
)
MOoIHOCTE CHIIBL:
€CJIM 3a BpeMs
At
1.4.5
At
paboTa CHUJIBI U3MEHSETCS Ha , TO MOIITHOCTh CHJIBI
AA
P=— =F-vu-cosa
At 4
Kunernueckast sHeprusi MaTepuaibHON TOUKH:
1.4.6 . mv?  p?
KUH — 2 - 2m
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E

KHUH

my

2m

3aK0oH M3MECHCHUS KHHETHUECKOM SHEPTUU CUCTCMBI

maTtepuanbHbixX Todek: B MCO AEkun = Al + A2 + ...

IloTenumanbHas OHEPTHUA:
1.4.7
JJI1 TIOTCHIHMAJIBHBIX CHJI
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Ay = E1n0TeHu - EZHOTe]—xu_= AEHOTeHLl

A

12
E

1moTenI
E

210TeHIL
AE

MOTEHIL]

HOTCHHI/IaHLHaH OHCPIusia MaTepI/IaJIbHOI?'I TOYKU B

OJHOPOJIHOM II0JIC TSXKCCTHU:

EHOTeHu = mgh

E

TOTEHIL]
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mgh

[TorenuuansHas sHeprust ynpyro aeopMupoBaHHOTO

Tena;
kx?
EHOTeHu = 2

E

MOTEHI]

2
kx
2

1.4.8

3aK0H U3MEHEHHUS U COXpPaHCHUA MEXaHH4YeCcKOM

OHEPIUH:
Euex = B * Enoresm.
B HHCO AEsex = Ascex menoremm. can,
B HCO AE,ex =0, eClH Agcex menoresm. cux = 0

L.5

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI
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1.5.1

l'apmonnveckue KojeOaHHs MaTepHaIbHOW TOYKH.
Ammutyna u  Qasza  kxosebanuil. Kunemaruueckoe
OIMCaHHE:

x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
I7I€ X - CMEIIEHNUE U3 PAaBHOBECHS.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
ma
X
_kx,
rae
k = mw?
k
maw
2
. OTO 3HAYUT, YTO
F, = —kx.
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—kx.

DHepreTuyeckoe  oOmnucaHue (3aKOH  COXpaHEHUS

MEXaHUYECKOM PHEPTUn):

-

JJH_Fﬁ_rm;jm_k& _

2 2 2 2

CBs13b aAMILUTATYBI KoJieOaHu i CMEILICHUS
MaTepUaIbHOW TOUKHM C aMIUIUTyJaMH KoJjieOaHui eé

CKOPOCTHU M YCKOPEHHUSI:

U =04, a__ =04

1.5.2

Ilepuon u yacToTa KOJIEOAHUIA:

2 1
-T[
T —_— —— e —
@ v
[Tepuon MaJIBIX CBOOOIHBIX KoJIeOaHMit

MaAaTEMAaTUYCCKOIO MasiTHHUKA.

IF'=2n i

g
ITepuon  cBoOOAHBIX  KOJI€OAaHWUH  TPYKHHHOTO

MasiTHHKA:

m
T =21 |—

k

1.5.3

BLIHY)KHCHHBIG xonebanus. Pe3onanc. Pe3oHaHcHas

KpHBast

1.5.4

HOHepE‘HHLIC u  IIPOJOJIbHBIC  BOJIHBI. CKOpOCTB

pacpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v
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Hntepdepentius u nudpakius BOJH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKVIJIAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

2.1.1

Mogenu cTpoeHHUs ra3oB, KUIKOCTEH M TBEPIBIX TEIl.
[IycTh TepMoarHaAMHUYECKasi cucTeMa (TejI0) COCTOUT M3
N oanHakoBBIX MOJIEKYIN. Toraa KOJIM4eCTBO BEIIECTBA
_ N _m

v =
Ny
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rae

— 9uCII0 ABOTaIpo, M — Macca CUCTEMBI (Tena),

u

U

— MOJIIpHadA MacCa BCUICCTBA

2.1.2

TennoBoe ABMKEHUE ATOMOB U MOJICKYJI BCIICCTBA

2.1.3

BzauMopelicTBue yacTHIl BEIleCTBa

2.14

Huddyszus. bpoyHoBckoe ABHKEHHE

2.1.5

Mogens naeanpuoro raza 8 MKT

2.1.6

CBs3b MCKAY HaBJICHHUEM U Cp@I[HCfI KHHETUYECKOH
3Hepl"I/IeI71 NOCTYNATCIILbHOTO  TCIUIOBOTO  ABUIKCHUA

MOJIEKYJI HJIeaJIbHOTO ra3a (ocHoBHOe ypaBHeHue MKT):
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[

p—lm,n,u:—zn
E 3

myv
2

M-£ .-

m———

i | b

rzae m0 — Macca 0JTHON MOJIEKYJIbI,

- KOHIICHTpaHs MOJICKYJI

2.1.7

AoOcomroTHas Temreparypa: T =t +273K

2.1.8

CBs3p TEmMmeparypbl raza co CpelIHEd KUHETHYECKOM

:-)Heprneﬁ IOCTYINATCJIBbHOTO TCIJIOBOTO ABUWXXCHUA €TI0

MOJIEKYII:

{ 2
Em__ZIW :Ek]‘“
Sl 2 2

2.1.9

VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:
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(Vpaprerme Merreeesa — Kiareipona
| BEIpeUKeHHe [V BHYTPEHHEH SHEepTHH

VpaBHeHHe MeHzeneeBa — KianeiipoHa (mpH

3JalIcH):
oV =""RT =vRT =NkT, p=PXL
[ L

BripakeHHe 111 BHYTpeHHell 3Hepriil 0IHOAaTo!
rasa (IIpIIMeHIIMEIe (DOPMEI 3aIIICH ):
3 im

U==vVvRT =£McT ==—RT =vcuT=£pV
2 2 2 2

2.1.11

3akoH JlalibTOHA 1719 JABJICHUSI CMECH Pa3pEKEHHBIX

Ta30B:

p=p+pt+..
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2.1.12

M3omporiecchl B pa3pexeHHOM Tra3e ¢ MOCTOSHHBIM
quciaoM Mosiekyl N (C TOCTOSHHBIM KOJIMYECTBOM
BCIIIECTBA V):

uzorepma (T = const): pV = const ,

u3oxopa (V = const):

— = const

T

p

const

u3o0apa (p = const):
4 t
— = cons
T
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const

I'paduaeckoe mpeacTaBieHne U30MporeccoB Ha pV-, pT-
u VT- muarpammax.

OOBbeIMHEHHBINA ra30BbINA 3aKOH:

vV _ ;
7 = cons

)2%

const

JJI1 ITIOCTOSIHHOI'O KOJIMYECTBA BEILICCTBA V.

2.1.13

HacrhlleHHple 1 HeHAChIICHHBIC Imapkel. KauectBennas
3aBUCHMMOCTDh IINIOTHOCTH H JAABJICHHA HACBIIICHHOI'O
Inapa OT TEMIICPATYpPbl, UX HC3aBUCUMOCTbH OT 00BEMa

HACBbIIICHHOI'O IIapa

2.1.14

Bnaxnocts BO3yXa.
OtHOCHTEIbHAS BIIAXKHOCTD:

¢ = Prapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)
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p

HAChIIIapa

oy

napa

()

HacChIIIapa

)

napa

)
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2.1.15

W3meHeHne  arperaTtHblX  COCTOSIHMM  BEIIECTBA:

HCIIApCHUEC U KOHACHCAI WA, KUTICHUC ) KUIKOCTHU

2.1.16

W3meHeHne — arperaTtHblX  COCTOSIHMM — BEIIECTBA:

IJIaBJICHHUEC U KPpUCTAJJIM3alusd

2.1.17

[IpeoOpazoBanme sHEPrUu B (a30BBIX MEPEXOaaxX

2.2

TEPMOJINHAMUKA

2.2.1

TermnoBoe paBHOBECHE U TeMIlepaTypa

222

Bnyrpennss sHeprus

223

Termonepenaya kak crnoco® M3MEHEHHUs BHYTpEHHEH
sHeprun 0e3 cosepuieHus pabotel. KonBekuus,

TCILIOIMPOBOAHOCTD, U3JTYUCHUEC

2.2.4

KommuecTBO TEIIOTEL

VY nenbHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

cmAT

2.2.5

VYnenpHas Temiora nmapoodpasoBanus L: Q = Lm.
VenpHas TemaoTa miaBieHus A: Q = Am.

Y aenbHas TEemioTa CropaHu: TOILUIMUBA (: Q =qm

2.2.6

DnemeHTapHasi paboTa B TEPMOJUHAMUKE:
A =pAV

pAV

Bbruucnenue pabotsl mo rpaduky mporecca Ha pV-

AuarpaMme

2.2.7

[IepBrIil 3aKOH TEPMOAMHAMUKH :
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Q12 =AUy; + Ay = (U — Uyp) + Ags

AU

12

)
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12
Anna0ara:
Q12 =0= Ay, = (U; —Uz) = AUy,
0
12

12

)
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Bropoit 3akon  TepmoauHamuku.  HeoOpaTtumbie

2.2.8
MIPOIIECCHI
[Tpunnumne! gerictBus TermnoBbix mamuH. KIT/I:
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
Ir. . -T. T
2.2.10 max N =My — = A _ ) Zzem
YpaBHEeHHE TEIIOBOTO OajlaHca:
Ql + Qz + Q3+: 0
0
1
2.2.11
+
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+

SJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DJNeKTpu3anus Tell U €€ MPOSBICHUSA. DJICKTPUUYECKUN
3aps. JBa BHUIA 3apsja. DJIeMeHTapHbIN
3JIEKTPUYECKUN 3aps. 3aKoH COXpaHEHHUS

AIIEKTPUYECKOTO 3apsijia

3.1.2

BzaumonerictBue 3apsinoB. Toueunsie 3apsabl. 3aKOH
Kynona:
B OJTHOPOJ/THOM BEIIIECTBE C TUAICKTPHUUCCKOM

IMPOHUIACMOCTBIO

q,

F:k|{?1|'|?': _ 1 _|"'i"1|'1
X 4meg, i

3.1.3

9J'ICKTpI/I‘leCK06 none. Ero geiicTBue Ha QJICKTPUUICCKHUC

3apsbl

3.14

Hanpsyk€HHOCTB IEKTPUYECKOTO TOJIA:

) F

qnpo61—1b117x
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TIPOOHBII

Ilone ToueyHOTO 3apsaa:

Er:kr—z
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OJITHOPOJHOEC II0JIC:

E = const.

const.

KapTunb! nuHui HanpsH>KEHHOCTH ATUX TOJICH

[ToTeHmanbHOCTh 3JIEKTPOCTATUYECKOTO TTOJIS.
Pa3zHoCTh NOTEHIIMAJIOB U HAIPSIKEHUE:
A1z = q(¢h1 — ¢2) = —qlA¢p = qU.

3.1.5 12

q(¢
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[ToTenuumanpHas SHEPTHS 3apsia B 2JIEKTPOCTATHIECKOM

I10JIC:
W =q¢

-AW

Ilorenuman QJICKTPOCTATUYCCKOT'O TTOJIA:

d,_ﬂ
T q
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¢

CBs3b HaHpﬂ)KéHHOCTI/I IMOJIA U pa3HOCTU MOTCHIMATIOB

JUTSI OJTHOPOJTHOTO AJiekTpocTatuyeckoro mossi: U = Ed

3.1.6

[IpuHIHN Cyneprno3uIuy JIEKTPUYECKUX MTOJIEH:

E =E1+E2+...,¢ =¢1 +¢2+...
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HpOBOI[HI/IKI/I B SJICKTPOCTAaTHYCCKOM II0JIC.
YcnoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA
E+t=0

3.1.7
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, BHYTPHY ¥ Ha IIOBEPXHOCTH IPOBOJHUKA (p = CONSt

318 Jvanexkrpuku B DJIEKTPOCTATUYECKOM oJie.
Jvanexkrpuyueckas MpOHUIAEMOCTh BEIIECTBA €
Konnencarop. 91eKTpo€MKOCTh KOHAEHCATOPA!

q
C=—
U
C
U
q
3.1.9
DIIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpA:
EEAN)
= =&
d 0
C
d
g€
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eC

HapannenLHoe COCIMHCHUE KOHACHCATOPOB!:

q =q1+q2+...,U1 = UZ =---)Cnapaml _Cl +C2+

q
q
1
+
3.1.10 q
2
+
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U
2
C
Tapai
C
1
+
C
2
+
HOCJ’IC}IOBaTeHBHOG COCAMHCHHUEC KOHACHCATOPOB:
U=U+U ! ! + ! +
= U1 2+ 1 = (4 =..., = - - T...
Cnocn Cl CZ
U
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+
U

2
q

1
q

2

noca
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DHeprus 3apsyKEHHOr0 KOHJEHCATOpa:
_qU _CU* ¢°
€T 27 2 2
W
2
qU
3.1.11
2
cU
2
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2C

3.2 3AKOHBI TTIOCTOSAHHOI'O TOKA

Cwnia ToKa:

3.2.1 Aty 0

TToctosunebrii Tok: I = const

Jns mocrosHHOTO TOKA q = It

YcnoBus CYIICCTBOBAHUA SJICKTPUUCCKOI'O TOKA.

3.2.2
Hanpsioxenune U u JIC E
3akoH OMa JuIsl y4acTKa LeMu:
[= U
"R
1
3.2.3
R
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324

DneKTpuyeckoe CONPOTUBIICHUE. 3aBUCUMOCTh
CONPOTHUBIICHUSI OJHOPOJTHOTO MPOBOJAHUKA OT €ro

JUIMHEL ¥ CEUCHUS. Y ACIBbHOE COIIPOTUBJICHHEC BCIICCTBA.

l
R:pg

325

Hcrounuku Toka. 3/1C ncTouHnka Toka:

ACTOpOHHI/IXCPIJ'[

E =
q

A

CTOPOHHUXCHUIT
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BryTrpenHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma 175 MOJHOM (3aMKHYTOM) 3JIEKTPUYECKOM

uernu: E = IR + Ir, oTkyna

Rr

3.2.7

HapaHHeJ'IBHOG COCIUMHCHUC IIPOBOJHUKOB!

I=I1+12+..,U1=02=...,

1 1 4 1 4
Rnapaﬂn Rl RZ
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TapaJut
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HOCJ’IGI{OB&TGJ’IBHOC COCIUHCHHUC HpOBOJlHI/IKOBI
U=U1+0U2+..,11=12=..,,
Rl‘lOCJI = R1 + R2+ -

mocst

PaGora snexrpuyeckoro Toka: A = [ULt.
32.8 3akoH Jlxoyns — Jlenua:
Q =I?Rt
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Rt

Ha pesucrope
UZ
R:Q=A =12Rt=1Ut=7t
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3.2.9

MoIHOCTh OJICKTPUYECCKOT'O TOKaA:

TemoBast MOLIHOCTD, BbIIEsIEMasi HA PE3UCTOPE:

. UF
P=PR=—=]U
R

Momn#ocTs HecTOUHMKA TOKA:

3.2.10

CBOOOIHBIE HOCHUTENHM JJICKTPUYECKUX 3apsioB B
MIPOBOJTHUKAX. MeXaHU3MBbl TPOBOJUMOCTH TBEPABIX
METaJUIOB, PacTBOPOB W PACIUIABOB 3JICKTPOJIUTOB,

ra3oB. [TonynpoBoanuku. [1oayrpoBOTHUKOBBINA U0/

3.3

MAT'HUTHOE IIOJIE

3.3.1

Mexannueckoe B3auMOIEUCTBHE MAarHUTOB. MarHuTHOE
noje. Bektop MarnutHOM uHAYKUMH. [IpuHUMD

CYIEPIIO3UITUHA MalrHUTHBIX TOJICH:

B = Bl +Bz+...
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JIvHMM MHOYKOMW MarHuTHOro mnoJist. KaptuHa nuHUA
MHIYKIIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U

HO,Z[KOBOO6p33H01"O IIOCTOSITHHBIX MarHuToOB

OnpIT OpcTeaa. MarHuTHOE TOJIe TPOBOTHUKA C TOKOM.

Kaptuna nuHni MHAYKIIMY MAarHUTHOTO TTOJIS ITTUHHOTO

3.3.2
IpPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amrepa, e€ HanpaBJICHHUE U BEJIUYMHA:
F, = IBlsina
F
A
3.3.3
IBlsina

, [JA€ O — YTOJI MCXKAY HAIlpaBJICHUEM IIPOBOJHUKA U
BCKTOPOM

4
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Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

lglvBsina
T/I€ 0 — YTOJI MEXAYy BEKTOpaMHU

-

v
334
v
U
B
B
JIBUoKeHUE 3apsHKEHHOM 4YacTULBI B OJHOPOJHOM
MAarHuTHOM I10JIe
34 OJIEKTPOMAT'HUTHAA NHAYKIUA

34.1 [ToTok BekTOpa MarHUTHOM MHIYKLIUH:
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® = B,,S = BScosa

BScosa

342

SlBnenne  asnexkrpomMarHuTHOM — wHAYKIUU.  OJIC

WHIYKITUU

343

3aKoH JIEKTpoMarHuTHOM unaykuuu dapazes:

AD
E = =@

Af—=0

344

O/1C nHayKIMu B MpSIMOM ITPOBOJHMKE JJIMHOM I,

ABUIKYHIEMCS CO CKOPOCTBIO

-

v
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(;ﬁ)

B OJTHOPOJTHOM MarHuTHOM ToJie B:
| E; 1= Blvcosa

Blvcosa

, IA€ O — YTOJI MCIXKAY BEKTOPOM Bu HOpMAJIbIO
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NHAYKTUBHOCTB:
L ()
Iy
L
3.4.6 1
()
,umn @ = LI
Camounaykuus. C caMOUHIYKIINU:
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AT
E=-L"| =L
At —
DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM:
W, = LI?
T2
W
L
3.4.7
2
LI
2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHWA Y BOJIHBI
3.5.1
KoneGarenbHblit KOHTYD. CBobosHbIE
UIEKTPOMArHuTHbIE  KojJeOaHWs B HJCaIbHOM
K0JIe0aTeIbHOM KOHTYpE:
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[@(1) =Guunsin( o+ @)

Ifffﬁl =, = 0 cos( o + ) =1, cos(tf +y)
®opmyna TomcoHa:

T =2nVLC

T
2
LC
, OTKyJa
2 1
w=—=—
T LC
w
T
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LC

CBs13b aMIUTATY/IBI 3apsJia KOHJEHCATOPA C aMILTUTYI0U
CHUJIBI TOKa TP CBOOOJHBIX AJIEKTPOMATrHUTHBIX

KOJICOaHUSAX B UICATHPHOM KOJIeOATETHHOM KOHTYPE:

gm:—

LE))

352

3aKOH  COXpaHEHMsSI  DHEpPrud B HJICAIBHOM

KoJieOaTeIbHOM KOHTYpE:

353

BLIHY)KI[GHHBIG SJICKTPOMAardHuTHBIC KOJIEOaHUs.

Pe3onanc

354

[lepemennbiii  Tok. IIpomsBoncTBO, mepegaya u
noTpedlieHne EKTPUIECKON SHEPTUU
-2 2 -2 2
CU N LI _ CU e _ LI mx
2 2 2 2

= comnst.

3.55

CBoiicTBa QJICKTPOMAIHUTHBIX BOJIH. Bzaumnas
OpucHTauusl BCKTOPOB B BHCKTPOMaFHHTHOﬁ BOJIHC B

BaKyyMe:

- -

E1lBlc




JlenaprameHnT obpa3oBaHust AxMuHHACTpanuy r. EkarepunOypra
MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPEKICHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi. Manbimesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

[[lxkana  3J€KTpOMarHUTHBIX BOJH. [IpumeHeHue

3.5.6
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [Ipsimonuuelrinoe pacnpocTpaHeHne cBeTa B
OJHOpOIHOM cpefie. Toueunslit uctounuk. Jlyd cBeta
3aKOHbI OTPaKEHHUS CBETA.
a=p
a
3.6.2
ol p
T7777 777777
3.6.3 [Toctpoenue n3o6pakeHuil B IIIOCKOM 3epKalie

3.64

3aKOHEI IpCIOMIICHHUA CBCTA.
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[Ipenominenue cBera:

nysina = n,sing.

sinp.

AOCOJTFOTHBIN MOKa3aTeb MPEIOMIICHHS:

c
Nagec = ;

abe
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OTHOCUTENBHBIN MOKa3aTeNb MPETOMIICHHUS:
n, T

n = —=
OTH ny v,

OTH
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XoJ ydeid B IpU3Me.
1"1 = 1'2 - 1?1}.1 = 1?2}.2
COOTHOIIIEHHE YaCTOT U COOTHOIIECHHE JUIUH BOJIH MPHU

nepexo/ie MOHOXPOMATHYECKOTO CBETa 4Yepe3 TPaHHUIly

paszena AByX ONTHYECKUX CPE/I:

3.6.5

nH,<mn 1y

ny

anp

[TonmmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbIA yroi MoJHOrO BHYTPEHHETO OTPaKEHUSL:

] 1 n;
Sinay, = =j53
Noru ny

Sino.

p
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Cobuparolue U pacceuBaroNIue JUH3bL. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHUE W OMNTHYECKas Cula TOHKOU
3.6.6 JINH3GL:

1
D==
F
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®opmysia TOHKOM JIMH3BI:

Ly
d

|~
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3.6.7
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VBenuueHue, JaBacMoe JIMH30M:

h |fl
P="="a
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F\ h
f

A

B ciyuae paccenBaroniei JuH3bI:

1
D0 = F =—-0,
D

3.6.8
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Xoxa mdyda, IPOLIEAINErO JIMH3Y I0J IMPOU3BOJBHBIM
YyIIOM K €€ TIJIaBHOM omnrtudyeckod ocu. Iloctpoenue
M300paKeHUI TOUKU U OTpe3Ka NPsIMOK B COOMPAIOIINX

" paCcCCUBAIOIMX JIMH3aX U UX CUCTEMAX

3.6.9

®doToanmapar kKak ontudeckuil mnpubop. [ma3z kak

OIITUYCCKasA CUCTEMA

3.6.

WNurepdepennus  cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMIOJEHUS] MaKCUMYMOB W MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX CHH(a3HbIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,t1.£2.£3,.

.ﬁ

vl
MITHIIMYMBI — A=(2m+ 1_];, m=0,£1,£2. 4

3.6.11

HMudpakuus ceera. JudpakimonHas pemeérka. Y cIoBue
HAOJFO/ICHNS TJIABHBIX MAaKCHMYMOB TP HOPMAaJbHOM
MaJIcHU MOHOXPOMATHYECKOTO CBETa C UIMHOW BOJTHBI

A\ Ha peméTKy ¢ nepuojom d:

dsing,, =miA,m=0,+/-1,+/-2,+/-3,..

dsing
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3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
A1l I'unoreza M. I1nanka o kBantax. @opmyna [Inanka: E =
o hv
®doToHBI. DHEpTHs POTOHA:
E=hv= he _
= hv = T pc
E
hv
4.1.2
A

he
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pc

Nmnynbe dpotona:

hv
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4.1.3

®oroapdexr. Omnwitel  A.I.  Cronerosa.

dboTorddexra

3aKoHEBI

4.1.4

VpaBuenue DitHmreitHa s GotodPpdexra:

Eporona = ABbixofa + Eyuumaxs

¢doroHa
ABEIX0Ja
+
KHHmax
rae .,
hc
E¢0T0Ha hv = 21’

¢doTona
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he
b
hc
ABBIXOAa = thp = 2’
Kp
A
BBIXOZ1a
hv
Kp

Kp
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mv max
EKI/IHmax = 2 = eU3an
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3an

[laBiieHue cpera.

JlaBrieHue cBeTa Ha TOJHOCTBIO  OTPAXKAIOLIYIO

4.1.5
MOBEPXHOCTh M HA TMOJHOCTHIO  MOTJIOIIAMOIIYIO
MMOBEPXHOCTH
4.2 OU3NKA ATOMA
4.2.1 [Lmanerapnast MoJieb aroMa
[Tocrynater bopa. M3nydenue u mornomerne GOTOHOB
MPU TEPEX0Jie aToMa C OJHOTO YPOBHS DHEPrUM Ha
JIPYTOM:
422 he
j}vm” =T = |En _Em|
Y
JIuHeityaThie CIEKTPBI.
CnekTp ypoBHEM 3HEPruu aTomMma BOJOPpO/Ia:
E =——, n=1,223, _
ne
4.3 OU3UKA ATOMHOI'O AJIPA
30 Hyxnonnas mozens sanpa [eiizenOGepra — lBaneHko.
oy 3apsan saapa. MaccoBoe uucio sjapa. M3otonst
PannoakTUBHOCTS.
Anba-pacnan:
A A4 4
7 X—>,Y+ ;He
4.3.2 bera-pacnan.

DneKTpoHHBIN B-pacnan:

A A 0, ~
X =7 Y+ je+v,
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[Mosurponnslii B-pacnan:
A A Oz o .,
sX—= Y + jE+ v,

l'amma-uznydyenue

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ny % 2T

N(1)

4.3.3

HYCTL m — Macca paAuO0aKTUBHOI'O BCIICCTBA. Torma

-t
m(t) =mgy* 2T

m(t)
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434 Snepubie peakuuu. Jlenenue u CUHTE3 saEp
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