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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAaHero oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBaTenbHOU Mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBaHus yuyeoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOr0 TpeaMera ¢ y4e€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  OOydarommXxcs.
[Iporpamma 1o ¢u3uke naéT NpejcTaBlI€HUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca ¢Gu3MKK YriayOJIEHHOTO YPOBHS IO3BOJISIET pPEaM30BaTh
3a/layu MPO(ECCUOHATLHON OpUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHANTBHOTO O00pa30BaHUS MO PA3NIUYHBIM  (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHMs: JIUYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJ/IOJIOTHYECKON OCHOBOW JJisi pa3paboTKu TpeOOBaHW K JWYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3ysbTaTaM OOy4YalolIUXCs, OCBOMBIIMX
nmporpaMMmy 1o (¢GHU3UKE Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke wMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH J1JISI COCTABJICHUSI CBOMX PA00OUYUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH I pealiu3alliid  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHeHHs 00s13aTeNIbHON YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3HUUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKH BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oOydaromnierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopud. Beaymmum B Kypce sBIseTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanmzanus TpeanosaracT MCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMeM OOIIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dusuku yrmyOon€HHOTO ypOBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PAa3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKXe O0O0CYXICHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofepkaHus MporpaMMsbl 10 (PU3HUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIUAIIAX CUCTEMHO-AESATEILHOCTHOTO Moaxona. Jns ¢uinku peanuzaiust 3Tux
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JeHcTByonero ¢akropa yuyeOHoro mpouecca. st yriayOa€HHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (DpOHTANBHBIC YUYCHWYECKHE OMBITHI MPU HM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanu3anuu (QU3NYECKOro NpakTUKyma. B mepBoM ciyyae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 xnaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmoco6 — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000UIEHHOTO BUa O€3 MOIIAaroBOi HHCTPYKIIUH.

B mporpamme 1o (Qusmke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
7a00paTOPHBIX pabOT M MPAKTUKyMa TPEJCTaBIeHA CIUHBIM TepedyHeM. BbIOOp
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMu 00pa30BaTeNIbHOTO MPoLiecca UCXOs U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUSA W OCHaIeHUs KaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEpPEHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (M3MUECKMX BEJIWYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3YYeHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasziena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HH, TpeOyromue BbIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBHSIX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHOoe OOOpYAOBAaHWE IS BBIMOJTHEHHUS YKa3aHHBIX B MporpamMme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmoHHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(dbyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHUIA.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPYIOBaHMS JOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIUXCAd K HaydyHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3YUYEHHUsS OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BuTHE MPEACTaBIICHUIM 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca QU3MKM Ha YPOBHE CPEIHETo 00IIero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHHUS
duznuecknx SBICHUA B TPHUPOAC M I MPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOnENIH, aJeKBAaTHOM YCIOBUSAM 3aJadd, B TOM 4YHCIE 3ajad
MHXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W IPOBEICHHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaluW3a M UHTepHpeTanuu uHOOpMaluH,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yibTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCuoHaTbHON NESITENbHOCTH, CBI3aHHOM
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30oBaHus M0 CHEHUATBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb J1abOpaTOPHBIX W
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTaO0OPAaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEeIo, HiAcanbHAs >KUIAKOCTh, WJICATbHBIA Ta3, TOYCUHBIM
3apsn). ['unoresa. ®u3n4eckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Duznyeckas
TEOpHUs.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa W HaNpsHKEHUS B LENU TMOCTOSHHOTO TOKa MPH
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpPOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHOU TOYKH OT BPEMEHHU U UX
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY)KHOCTH. YTJoOBas M JIMHEWHas CKopocTh. Ilepmon u yacrtora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAOB, LENHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus npu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenne [nBuxKeHUs Tena, OpPOLIEHHOro Topu3oHTalbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpHOJa OOpalleHUs] KOHUYECKOI0 MasTHHKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJJAHETHI M OT reorpaduyueckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBIEHUS TpPHU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CUl C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MPU ABUKEHUHU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucumoctd Fp,(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne yclioBHM pPaBHOBECHS TBEPAOrO TeNa, HMMEIOLIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynbsc MaTepuanbHOW TOUYKH, CUCTEMBI MaTepUANIbHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCAa B EHTPATIbHbBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJIHOPOAHOTO I1apa (BHYTpHU W BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymum A HUAEaTbHOM MKUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUS.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEI M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temnepatryp Llenbcus.

Mojenb UaealbHOTO Ta3a B MOJIEKYJISAPHO-KUHETUUECKOM TEOPUU: YACTHUIIBI
raza ABWKYTCS XaOTHYECKHU U HE B3AUMOJECUCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B

ujealbHOM Ta3e ¢ TOCTOSHHBIM KOJIMYECTBOM BemiectBa. [ 'padudeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MeXIy JaBJI€HUEM U CPEeAHEM  KUHETUYECKOW DHEprueu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU TEOPUH UCATHHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOM SHEPTUei MOCTYNAaTeIbHOTO TETJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpauuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO pPAaBHOBECUS IIpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne wW30TEpMHUUECKOro Tmpoliecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJUHAMHUYECKON CHUCTEMbl KaK CpPEJHUE 3HAUYEHUS BEJIMYMH, ONHCHIBAIOIIUX
€€ COCTOSTHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uaeanpHOrO rasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnyeckre u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo TtemnoTel. Temno€MkocTs Tena. YIenpHass W MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIoTa CrOpaHus
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3akOH TepMOAWHAMHKH. BHyTpeHHss sHeprud. KosmyecTBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs pupOaHBIX TPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukm Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arps3HEHUE OKPYXKAIOIIEeH Cpe/ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOUHA,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTHWIM3alUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaeapHON TENIIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HMcmapeHue u kumeHue. Y jaenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIUpeHUs Tel (Ha KAaYeCTBEHHOM YpPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME MPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKM, NHMAJIEKTPUKA U MOJYIPOBOJHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpudeckoro  mouist.  [IpoOHbid  3apsia. JIuaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP mMOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan snexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB i1 DJIEKTPOCTAaTHUYECKOTO MoJisi (Kak OJIHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. [lone paBHOMEpPHO 3apsKeHHOM
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pasHoCTH IIOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. [locmoannwtii 31eKmpuydecKuii mox.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixkenne U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMTPOTUBIICHUS MPU MMOCTOSHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS 71 JIAMIIbI
HaKaJMBaHUs.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
temmnepatrypbl. CBEepXIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS AUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsina OTHOBAJIEGHTHOTO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX NaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYWH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp U3 PpadoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYILIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OUOJIOTHUU, XUMUH, TeOrpaPuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbIM (DaKkT, rumnoresa, (uU3MUecKas BEIUUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUppOBas 1adopaTopusi.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIM3alusl OUMOOPraHUYECKOro TOIUIMBA JUIsi BBIPAaOOTKU  «TEIUIOBOM» U
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, XKUIKWE KPUCTAJUIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonoz2usa: npeodbpazoBaHue JIBUKEHUH C MCIOJIB30BAHHUEM MEXaHHM3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOUHa, OBITOBOW XOJOIMWIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKuuu. [IpuHnun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MaruutHoe 1moJie TPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. PeppoMarHeTUKH, rapa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  auHWMA  WHAYKOUM ~ MArHATHOTO — TOJISI  TOJIOCOBOTO |
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NeHCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTHUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. InekmpomazHumnas UHOYKYUAL.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHIYKTUBHOCTH B UENU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECChl: WHAYKIIMOHHAs
MeYb, COJICHOU, 3allUTa OT JIEKTPHU3ALUH T MPU IBUKEHUU B MAarHUTHOM I0OJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct I/IC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u ¢asza kosnebanuil. CBs3b aMIUITUTYAbl KOJEOAHUNW HCXOIHOM
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aryxarmux KojaebaHusx. BeiHyxneHHsle Konebanus. Pe3onaHnc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmch K0JaeOaTeNbHOr0 JIBUKECHHS.

Hab6momeHre HE3aBUCUMOCTH TIeproa MajbIX KojdeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHUil TIpy3a HAa MAacCUBHOW TMPYXKUHE C IENbIO
dbopMUpOBaHUS MPEACTaBICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTAHOTO M MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY bl 3aTYXaIOIINX KOJICOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JIEHCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HANpPsDKCHHWS TpH pa3ndHou (opme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. I[lpousBoactBo, mnepemadya W NOTpeOIICHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M NIPUHITUIT JICUCTBHS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpojoJibHbIEe BOJIHBL. llepuosa, CKOPOCTh pACIpPOCTpPAHEHHS] W JJMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepenninm u audpakini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

NccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeoMIIeHHe, oJiapru3anus, Tudpakuus, UHTepPepeHIus.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyudeit B mpusme. ucnepcust cBera. CinoXHbIM cocTaB O€NoOro cBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(hEepUUYEeCcCKOM JTUH3BI OT €€ TeOMETPUH M OTHOCHUTEIBHOIO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
cOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpPOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JyIa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noaHoro BHyTPEHHEro OTpakeHusl. MoJieb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSHMS OT BemlecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKajia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnaTepdepeHinm 1a3epHOTO U3ITYYCHHS Ha IBYX MIETISX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI ClIeMAJILHON TEOPUU OTHOCUTEJIBbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMITYJIbC PEASITUBUCTCKON YaCTUIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
TTOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit IKCEpUMEHT, J1aOOpaTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TemioBOE M3NydeHHe (HM3JIy4eHHE aOCONIOTHO YEPHOIO Tela).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJIGHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKaNW3alMK JABMXKYyIIeHcss vacTuipl.  KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakiys 37eKTpOHOB Ha KpUCTaJIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue doropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa ['elizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio aapa. M3otomsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranu3Mebl. EctecTBenHblt (hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OJKOJOIMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTtoabl perucTpanuy U UCCIEAOBAHMS AIIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

@®uzuka 3a npenenamu CranaapTHOW moaenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmdeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTull (1o TOTOBBIM QoTorpadusm).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HccaeqoBaHUN. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3/bI, IJIAHETHI, UX BHIMNMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku U kBa3apsl. YEpHBIE ABIPHI B siApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

Crioco6b1 m3Mepenns: GU3NIECKUX BEITMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHNN (HU3UYECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3NYecKUX BEIUWYMH, MPOBEpPKa MPEJIOKEHHBIX Trumore3 (BoIOOp H3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBD»Y, «OCHOBBI CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm wW acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIe,  OOBACHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usukum yrioyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c6A3aHHbBIE C U3YYEHUEM MEMOO008 HAYUHOZ0
no3nanuA: SBIICHUE, HAay4HbIM (akT, rumores3a, (u3nueckas BEIWYUHA, 3AKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO. BEKTOpBI M MX MPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nextpuyeckue SIBICHUS B KUBOW NpUpOJE, KoieOaTesbHbIE
JIBUKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIoLIEeHd  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYypa TBEPIBIX
TEJI, MEXaHW3Mbl OOpa30BaHHUsS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBIM
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paiuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJMHEYHas OaTapesi, CIIyTHUKOBbIE
IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpeaMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX TPAXKIAAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOyIpaBlieHUM B 0Opa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aMMOJCHCTBOBATH C  COLMAJIBHBIMM  MHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN JESITEIBHOCTH.

NATPHOTUYECKOTO BOCITUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU HUJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE€ OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIYCCKOTO MOBEACHUS;

e CIIOCOOHOCTH OICHWBATh CHTYAIMIO M NMPUHUMATh OCO3HAHHBIC PCIICHHS,
OPUEHTUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B JICATEIIBHOCTH YYEHOTO;

e OCO3HaHHME JUYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYMBOrO OYYIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DOCTETHYECKOE OTHOLICHHWE K MHUPY, BKJIOYasi OSCTETUKY HAyYHOI'O
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKeE.

TPYAOBOI'0 BOCIIMTAHUA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOATENbHO  (HOPMYIUPOBaTh U  aAKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIIBHOCTH, 3a4aBaTh MApaMETPhl U KPUTEPUU HX
JOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTM W IPOTUBOPEUYHST B PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ITEIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU MOCIICICTBUN 1€ TEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHSIMHU U METOJaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMM  y4€OHO-HCCIIEIOBATEIbCKOM M  IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUA MO0 (U3UKE B MPAKTHUYECKYI 00JaCTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmaumeii:

BJIaJICTh HABBIKAMU TIOJTyYEHHUS WHPOPMAIUU (PUINICCKOTO COICpPIKAHHS
U3 WMCTOYHHUKOB Pa3HBIX THUIOB, CAMOCTOSTEIHHO OCYIIECTBIATH IOUCK,
aHaMM3, CHCTEMATH3AIMI0 W WHTEPHpPETANi0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PENICHUW  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHUEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B Pa3IMUYHBIX (opmaTax C
ya€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayIWTOpHUH, BHIOWpas
ONITUMAJIBHYIO (POpPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOILlEHHE Ha Ypokax (U3MKM U BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NENUCTBUH, paclpeeisTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYXK/1aTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE INPOEKTHI, OLEHUBATh HJEU C TMO3MLIHUHU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh NTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl ¢ YU4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTBhl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mponecce AOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I10

bu3uke IS ypOBHS CpeaHero oOmero oOpa3oBaHUs Yy  OOyYaromMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAbHBIH UHTEIJIEKT, peAnoararomi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTH AJaNTHPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIHHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEPEC H
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMaJIbHOW M 3THYECKOM cdepax JeAaTeIbHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  QuU3MuecKkol TEopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PU3BMKUA U TEPMOJAUHAMUKH, POJIb (PU3HUUECKON TECOpHUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JBHUKEHUE,
CBOOOJIHOE TMajieHue, aOCOJIFOTHO ympyras naedopmarusi, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJIOTO (KPUCTAJUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclioBUSA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PHU3NUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUHU, CBI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW DSHEPIHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, Broporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHECHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSCHATH DJICKTPUUECKUE SBJICHUS, MCIOJIb3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKM BaXXKHBIE COOTHONIEHHMS: 3aKOHbI OMma JJisl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIAa U CUCTEMBI TN, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tela c 3emiéil BOIM3M €€ MOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASI BJIAXHOCTh Bo3ayxa, KIIJ wupeasrbHOrOo TEMIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUHMAN 3JIEKTPOCTATUYECKOTO IOJIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTECKAHWUS  (PUBWYECKUX  SIBICHUN:
MEXaHUYECKOE JIBMIKCHWE, TEIUIOBOE JBWKCHUE YacCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



aOCOJIOTHBIX TMOTPEITHOCTEH N3MEPEHUH, JIeaTh BBIBOIBI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEpPCHHS, OICHUBATH aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEITI0KECHHOW THUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax yd4eOHOTO DOKCIEpPUMEHTAa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
(du3HUecKol MOJICIbI0: Ha OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOUIUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHs 3HaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBSI3aHHOW € (PU3WYECKUMH TMpOIecCcCaMu, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iuyHble CIOCOObI paboThl ¢ MHpOpMALHMEN (PU3NUECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTY TPYIIIbI, PAlMOHAIBHO PACIIPEACIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K OyyIiel npopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenusst B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHONM M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJAVNHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJENeH (U3W4ecKkux Ten u
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMAaTHICCKUN MasTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIel aToMa, aTOMHOIO sifipa 1
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBl D3JEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CHEUUAJIbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIOKEHUS ~ KBAaHTOBOW  (u3uku  (ypaBHeHHE  OHWHINTEWHA IS
dororddexra, mepBbli U BTOpoM mocryinarel  bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsIOBOTO U MAacCOBOTO YHUCEN W DHEPIHU B SACPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBICHUS, HMCIOJIb3YyS BEIMYHHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIHAN IEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHUKA C TOKOM, PENSTUBUCTCKUN UMITYJbC, IIOJIHAs DSHEPrHus,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHAYKIIUS, PE30HAHC, HHTep(] epeHITs
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmaabi
anep, raMMa-u3lydeHue saep, (pu3udyeckre NPHUHIMUIBI CHEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

OTIpEeIeNITh HAMpPaBICHUE WHIAYKIIMA MArHUTHOTO TOJS TMPOBOJHHUKA C
TOKOM, CUiIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

OPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE MOHSTHSA, TEOPUU U
3aKOHBI i1 aHamm3a ©  OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
MPOBOJIMTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, IMPU HTOM KOHCTPYUPOBATh
YCTAaHOBKY, (DUKCUPOBATh pe3ydbTaThl MOJYYEHHOW 3aBUCUMOCTH



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTHUMATBHBIA METOJ M3MEPEHWs], OLIEHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JIeNaTh BBIBOJ O CTaTyce MPeII0oKEHHOU
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa ©  y4eOHO-
WCCIIEJIOBATEIILCKOM W TPOSKTHON JEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOpPUH
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIC 3aJaud, TpeOylolue NPUMEHEHHsI 3HaHWHA U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHMUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHOOPOB, TEXHUUECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIOJb30BaTh COBpEMEHHBbIE HH(GOPMAIMOHHbBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaeMyr  WH(OpMAlMIO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHEHUS POSKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTaHJAPTHBIX CUTYyalUsX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXJIO0TO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOU TPOOJIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.
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. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN MEKTPUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 ToKit B pasTIHEIX cpeax 6 https://m.eds00.ru/f16068d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
>1 DuSIICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Peseparioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



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

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Maririoe nozie 14 https://m.edso0.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHuUs 15 htts://m.edso0.ru/39859f1
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edso0.ru/39859ef1
Utoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIyCKYIAp y https://m.eds00.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.eds00.ru/39859¢ef1
43 ®u3rKa aTOMHOTO S/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHTBl aCTPOHOMHUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IeHne
MIPEIMETHOTO COJCPKAHUS U OTbITA bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edso0.ru/39859¢f1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859¢ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
uccaenoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoisl. Habmonenue u 1 bubmmorera LIOK
PHPOZBL. A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (DU3HKE
Crioco0Ob1 u3MepeHus GPU3HIECKIX bubnuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (U3UKU B POPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON JESITENbHOCTH JTIOIeH
Mexanuueckoe apuxenue. Cucrema
7 orcueta. OTHOCUTEIIHBHOCTD 1 bu6mmoreka [JOK
MEXaHMYECKOTo ABWKeHus. [Ipsamas u https://m.edso0.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
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€TO MPOCKIMU HA OCHU KOOpAMUHAT.

Tpaekropus. [lepemenienne. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBVKCHUSI

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSMOJIMHEHHOTO JABUKEHUS C bubmorexa [IOK

p A https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaduKu
JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuposmHeliHoe nBuxeHue. J[BrkeHne
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuong 1 yactota bubmorexa [IOK

P P ' https://m.edsoo.ru/33196fhe
LleHTpoCTpeMHUTENBHOE U TIOJIHOE
YCKOPEHHE
bubnuoreka [JOK
16 KoHnTponbHas paboTta o Teme a

https://m.edsoo.ru/1242{32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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"Kuuemaruka"

IIepsblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [Tpuniun oTHOCUTENBHOCTH | anmunes. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTBytOIIIas CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 Bzanmopeiictue Ten. Tpetunii 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmmorexa T[OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U bubmmorexa LOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
29 Cuna TSKeCTH U YCKOPEHHUE bubnuoreka [IOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH ['yka. Bec tena httos://m.edsoo.ru/0ae2cdgA
Cuna tpenus. [Ipupona u Buabl cun bubnuorexa [IOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIICHUS] CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. I'mapocratuueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
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AOGCOTIOTHO TBEPIOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeIbHOE bubmuorexa [IOK
JBHKEHHE TBEPJOTO TEJIA https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaieHus. [lievo cumbl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TskecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO TeA. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBeCHS
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabora no teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuaabHOM TOUYKH,
32 CHUCTEMBbI MaTepUaNIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbI MaTE€PHUATbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cuilbl 1 U3BMEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUSI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE nBMXKEHUE
MoMeHT uMItysbca MaTepUaTbHON
34 Touku. [IpencraBnenue o coxpaneHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemerre safa< https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubnuoreka [JOK

nepemenieHuu. [ padguueckoe

https://m.edso00.ru/913974c7



https://m.edsoo.ru/2b95d57e
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTH CHIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNN KHHETHYECKON SHEPTUHU bubmorera [TOK
N p https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToTeHIMaNbHBIE M HEMOTEHITHAILHEIE
38 cwisl. [ToTteHnmansHas >Heprus. Bropas bubnmorexa LOK
) prui. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbs KocMudeckast CKopocTh. CBsI3b
pabOThI HEMTOTCHIIHATIBHBIX CHJI C
39 W3MEHEHHEM MEXaHNYECKO dYHEPIUU bubmorexa LOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHU4YECKON IHEPTUN
Yapyrue u He M€ CTOJIKHOBEHUSI.
40 vy EIZIF{GHI/IG Bgn If }J,'IFJ'II/I JISL UeaaIbHON bubmorexa [OK
p PHY a A https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUA B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3sutHe npeacrasiieHUil 0 IPUPOIE
P PP bu6mmoreka [IOK
42 term1oTel. OcHoBHEIE noTokeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeI. XapakTep ABMKEHUS U bubmnorexa [JOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUS YaCTHUII BEIIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemecrna. [locTostHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuorexa [IOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
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IIkana [enbpcus

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https:/m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenue 3amau https://m.edso0.ru/8d12c328
49 AOcouroTHas TeMIiepaTypa. 3aKoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHEIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacrasieHue
51 Hfog)poueccma: EBOTepMa n30X0pa bubnmorexa [IOK
’ ’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocrosroe yparenne MKT https://m.edso00.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TeMIIEpaTyphI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeIHeH KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TEIIOBOTO JIBUKEHUS
€€ yacTHull
55 O06o001eHne u cucTeMaTu3alus 3HaHu | bubnuoreka [JOK
o teme "OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHamuueckas cuctemMa. 3ajlaHue bu6mmoreka [JOK



https://m.edsoo.ru/0070d493
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https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
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BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsl T/] cuctemsel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMoIuHAMUKH.

bubmmoreka [{OK
58 Camomnpou3BoJjibHas penakcaius T
P P 5 A https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEpMOJAMHAMHKE. Y CIIOBUS bubmorexa [TOK
pMOA Ul https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJIEIN
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAXKEHUE JIJI1 BHYTPEHHEN SHEPTUN https://m.edsoo.ru/bal178d0
Bripaskenue y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/acb5cacl5
MIPOIIECCHI
DneMeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienune paboTsl bubnuoreka [JOK
1o rpaduky npoiecca Ha pV- https://m.edsoo.ru/741d5738
TUarpaMme
Tennonepenada kak crnoco0® M3MEHEHUS
63 BHyTpeHHe# sHeprun T]] cucremsl 6e3 bubmorexa HOK
yIp P https://m.edso0.ru/3d734561
COBEpILEeHUs pabOThI
KonBekuus, TenaonpoBogHOCTb, bu6mmoreka [JOK
64
U3JIy4CHUE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmoéMKoCcTh bu6mmoreka [JOK

Tena. YAeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

TEIUIOEMKOCTH BeIleCcTBA. Y IeIbHasI
TEIJI0Ta CTOPAHUS TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

bubmmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH SHEPTruu bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T cucremsbl
BTtopoii 3akoH TepMOIUHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BAaHUSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edsoo.ru/9867aaa7
cpebl
bu6mmoreka [JOK
74 Pemterite saza https://m.edso0.ru/c8c70432
O06o01eHne u cucTeMaTu3alus 3HaHu’
bu6mmoreka [JOK
75 no teme "Tepmoannamuka. Tennosbie

MaIuHb"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabota o Teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernaoBbie MalIUHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
77 Wcmapenue u xkumnenue. Y aenpHas bubnmorexa LHOK
P ' https://m.edso0.ru/6f8e6777
TETIOTa TapooOpa3oBaHUs
HacwImmennbie 1 HeHACHIIICHHBIC MTapPHI.
KauectBeHHas 3aBUCUMOCTBD INIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT
78 TEMIIEPATYPBI, ©X HE3aBUCUMOCTD OT bubmorexa [TOK
TEPATYPRL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTB TEMIIEPATYPhl KHIICHUS OT
JIABJICHUS B )KUIKOCTH
79 BraxxnocTts Bo3zmyxa. AGCOIOTHAS U bu6moreka [IOK
OTHOCHTEIbHAS BJIAXKHOCTD https://m.edso0.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
g https://m.edso00.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
81 aMmopdHbIe Tesa. AHU30TPOIIHS CBOMCTB bubmorexa HOK
p ’ p https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[TnaBieHre U KPUCTAIUTA3ALIMSL.
bubmuoreka [JOK
82 V nenpHasg TEIUIOTAa MJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarnus
eopMary TBEPIOTO TENA.
Aegop P bubnuoreka [JOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl0
HOwnra. Ilpenen ynpyrux nedopmanuii
TemoBoe pacimupeHue KUAKOCTEH U
N bubmuoreka [JOK
84 TBEPABIX TEJN. AHTAPMOHHU3M TETIIOBBIX

KoJIeOaHUH qacTull BEICCTBA

https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/1b6e26c5
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85 [IpeobpazoBanue suepruu B (hazoBBIX bubmmoreka [IOK
nepexonax https://m.edso0.ru/97a0672f

bubmmoreka [{OK

86 YPABHCHHE TEILIOBOIO danarca https://m.edsoo.ru/ab1521fb

bubmmoreka [{OK

87 P

clicHue satat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

89 1o TeMe "ArperaTHbie COCTOSIHHS bubmorexa [TOK

P https://m.edso0.ru/0b52575c
Bemecta. das3oBeie epexoapl"
KonTtponbHas padoTa o Teme
90 "ArperatHple COCTOSIHHS BEIIECTBA bubmorexa [TOK
P B ' https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoab"
DneKkTpu3arys Ten U e€ MPOosIBICHUSI.

01 DIneKTpudecKkuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBoaHuKH, https://m.edsoo.ru/l1aff445f
JTUDJICKTPHUKHU U TTOJTYIIPOBOTHUKH
DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl.

92 3akoH coxp aQHEHUS BJI:KT I/IquKorz " bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 Bsaumonericteue 3apsinoB. Toyeunsie bubnuoreka [IOK
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

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

https://m.edsoo.ru/08fc19bc
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Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TOJIS.

9 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HANPsHKEHHOCTH AJIEKTPUYECKOTO TMOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUYECKOE T10JIE
[ToreHumanbHOCTH

97 AMEKTPOCTATUUECKOTO MOJsi. PasHOCTH bubmorexa HOK

P ) https://m.eds00.ru/80021447
MMOTESHIIMAJIOB W HATIPSDKCHUE
[ToTeHnmansHas SHEPTHS 3apsaa B
98 aJIEKTpocTaThueckoM noJe. [Torennuan bubmorexa LOK
p ’ https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt Bubmmorexa [JOK
P 1 . https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS
[TpunIMIT Cynepno3uiuu bubnuoreka [IOK

100 .

AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK

101 P

ClHICHHE 3aat https://m.edso0.ru/5a582263

102 [Tosie Toueuynoro 3apsiga. [lone bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bvémy mmapa. [lone paBHOMEpHO bubmmorexa [IOK

y 13 ) p N p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y ciIoBUe PaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKH U OTYIPOBOAHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOpa. DJIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso0.ru/845b4f73
MIJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cCOeTMHEHNE bubnuorexa [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTeabHOE COCUHEHUE bubmmoreka [{OK
KOHJEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHACHCATOpa bubmorera [JOK
P p A P https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHre 3apsSKEHHOW YaCTHIIbI B bu6moreka [IOK
OJHOPOTHOM BJIEKTPUUYECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHre 1 CHCTEMAaTH3alusl 3HAHUH bubnuorexa [JOK
1o Teme "DnekTpuueckoe mnoJie" https://m.eds00.ru/5752603f
KonTtponbHas padoTa o teme bubnuoreka [JOK
114
"Dnexkrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina Ttoka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIECTBOBAHUS MTOCTOSTHHOTO bubmorexa HOK
i https://m.edso00.ru/233311b5
ANEKTPUYECKOTO TOKa
bubmuoreka [JOK
116 nu .H
crotnnicn Toka. Hanpsikenie n 9/1C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHMOCTb CONTPOTHUBIICHUS bubnuoreka [IOK

OJHOPOJHOTO IMPOBOAHUKA OT €Ir0

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUI0IIAaAU MOIMCPCUYHOTO

CeUYeHUst
119 VY enpHO€ CONMPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuIeIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX bubnnorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
122 Pemenne 3aza- https:// m.edSO(])_.[ ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢
bu6mmoreka [IOK
124 Pemterre sazas https:// m.edsoé.I ru/6761bfof
MOTTHOCTH JEKTPUIECKOTO TOKA.
125 TemnnoBas MOIITHOCTh, BhIEIICMast Ha bubmmorexa LOK
https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Peuterre sazas https:// m.edsoé.I ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnunoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubnnoreka [JOK
AJIEKTPUYECKOH LIeTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemere safa https:// m.edSO(I)_.[ ru/3580b679
bu6mmoreka [JOK
130 MomHOCTS HCTOMHIKA TOKA https:// m.edSO(I)_.[ ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubnuorexa [IOK



https://m.edsoo.ru/437f8300
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https://m.edso00.ru/546f5632

132 Konnencarop B 11enu NoCTOSIHHOTO TOKa bubmmorexa [JOK
A pBh https://m.edso0.ru/35368f3e
bubmmoreka [{OK
1 P
33 crietie sajat https://m.edsoo.ru/4410cef0
134 Pemrenue 3agau mo reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bu6mmoreka [IOK
ANEKTPUIECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agag nmo teMme "IlocTosTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01enre 1 cucTeMaTru3aus 3HaHUH
137 o Teme "TloCcTOSTHHBIN 2ITeKTPUYECKUMA bubmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas padoTa o teme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MpOBOIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPHUICCKHUI bubmmorexa [IOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTa/l1aXx. CBEpXIIPOBOAUMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 acIyiaBax dJeKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
dapanes U1 JIEKTPOIU3a
bubmuoreka [JOK
141 i T
ueKTpiHeckitit TOK B rasax. liasma https://m.eds00.ru/92d92f76
142 ONEKTpUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsI https://m.edsoo.ru/2E+160
143 DnEeKTpUUYECKUI TOK B bubnuoreka [IOK

TOJYIIPOBOAHHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBoAHUKOBBIE TPUOOPBI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UITU
"3HaKOMCTBO ¢ IIUPPOBOI
naboparopueii no gusuke. [lpumepst
n3MepeHus (U3NYECKUX BETUUHH MIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYeCKU NPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO ONIPENIENICHNUS] MTHOBEHHO N
ckopocTH"

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKoOpeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
uinu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH MPU PaBHOYCKOPECHHOM
IBIKeHUN"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

148

dusnueckuil MpakTUKYM 10 TeEMe
"M3MepeHune yCKopeHHsi CBOOOHOTO
najgeHus" win "M3ydenue qBuKeHus
Tela, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3ydueHne qBUKEHUS Tea 110
OKPYXHOCTH C IIOCTOSIHHOM I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

ckopoctbio" mwin "HccnenoBanue
3aBHCHUMOCTH MEpPHOAa OOpaleHus
KOHHUYECKOI'O MasdATHHUKA OT €ro
napameTpoB"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHJITBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €r0 MacChl"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3NYeCKUi IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydenne
JIBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKuil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue ko3PUIeHTa TPEHUS 10
BEITMYMHE YIII0BOr0 KOdpduUIueHTa
3aBucumoctu Frp(N)" nim
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3ydyeHne IBUKEHUS Tpy3a HA Baly C
TpeHHeM"

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

153

Du3N4EeCKUi PAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue yciuoBH paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHncrpyupoBanue
KPOHIUTEHHOB U pacuéT cui ynpyrocru"
niu "M3ydeHnue ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOLIETO II0IAb
onops!"

https://m.edsoo.ru/4a04f4f7

154

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" niu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOHJIST ¥ MOIITHOCTH CHITBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMIyJbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMMITYJIbCa IPHU YIPYIrOM
B3aumoaecTeun" uinu "M3mepenue
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

bu6moreka [IOK
https://m.edsoo.ru/856fb28e

155

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMHUECKOro mpoiecca
(peKOMEeHJOBaHO HCIOIb30BaHHE
nudposoii 1abopaTopun)" uin
"N3yueHue u30X0pHOro npouecca’ uiu
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

Du3N4EeCKUN MPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoéMKocT"
unu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61l



https://m.edsoo.ru/4a04f4f7
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OCTBIBaHHMS BellecTBa" WiIn
"UccnenoBanue aquadaTHOTO
nporecca" unu "M3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIIOTHI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKAa MacChl IIapOB B
nomMenieHuu". smepenue

ko3 durmeHTa moBEepXHOCTHOTO
HaTSKEHUS

bu6morexa [IOK
https://m.edsoo.ru/6bl1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTHI0
M3JIy4eHHs CBETOAMOAa" WK
"N3yueHue npoTeKkaHus TOKa B LIENH,
coJieprkaliel KoHjaeHcaTop" uiu
"Pacnipenenenue pazHOCTH
MOTEHIMAJIOB (HANpPSHKEHUs) U
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCaTOpOB"

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

159

DuU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue CMELIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepeHue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKUI IPAKTUKYM I10 TEME
"HaGmnronenue anexrponuza" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COMTPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WU
"CHsTHE BOIBT-aMIIEPHOU
XapaKTEpUCTUKHU auoaa”
PesepBusblil ypok. O000IIIEHNE U
161 CI/ICTEMEITI/ISZEI/IH 3HAHUH 10 TeMe bubmorexa HOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/I?)ZII_:I/I}I 3HAHUH 110 TEME bubmorexa HOK
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
163 CI/ICTI;MaTI/ISE}Ilp WSl 3HAHHMH 110 TEME bubmotera [JOK
" 3 " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Teia
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTEMaTI/BZp WSl 3HAHWH 110 TEME bubmotera [JOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUS B MEXaHUKE
PesepBHriit ypok. O600IeHE U
165 CHUCTeMaTH3allvsl 3HaHUH 10 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
teopun"

https://m.edsoo.ru/de148976
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PesepBHelii ypok. O600IIeHNE 1

. bubmmoreka [JOK
166 CUCTEMaTH3alus 3HAHUH 110 TeME 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBble MaTUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bub6mmoreka [{OK
"ArperatHple COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuorexa [JOK
168 CUCTEMaTH3aIUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIe
PesepBurrii ypok. O000111€HIE 1
P P N bubmuorexa [JOK
169 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
ITOCTOSIHHBIH JICKTPHUYECKUH TOK
PesepBusblil ypok. O000IIIEHNE U
P P o " bu6mmoreka [IOK
170 cucTeMaTtu3alus 3HaHui mo teme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cperax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
1 MarHUTOB U MPOBOJHUKOB C TOKOM 1 bubmorera [JOK
poBOA ' https://m.edso00.ru/487a8593
MarunutHoe nojie. ['unoreza Ammnepa
BekTop MarHuTHOM MH 15078
2 [Tpun pnn CYNEPHO3H EZK l\fIIaFHI/ITHI)IX 1 bubmorera [JOK
P UH YHep " . https://m.edsoo.ru/4clabcch
nosiei. JINHUM MarHUTHOW MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
cHietue sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 P 1
cHicHie satat https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenia 1 bubmorexa [IOK

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 Pettictitte safa https://m.eds00.ru/93617bd9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTky, napa- u bubmorexa LHOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKA
OcHOBHBIE CBOICTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
rosne" https://m.edso0.ru/5b55¢307
14 Pemienue 3amay mo reme "MarautHoe bu6moreka [IOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 UH, uu. [loTok BekTOpa MarHUTHOM bubamorera LIOK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKIUN
bu6mmoreka [IOK
16 SAC mHayKuHH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUU bubnuoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MPOBOTHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 IT JI
PaBHiIo Slentia https://m.edsoo.ru/bbc22726
22 WNunykruBHOCT. KaTymika bubnuorexa [IOK
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HWHAYKTUBHOCTHU B ICIIH ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bubmmoreka [IOK
25 Pemenne 3ama
THCHHC 3a]ad https://m.edso0.ru/88f69d2b
26 O06o001eHre 1 cucTeMaTru3aus bubnuorexa [JOK
3HAaHUM MO TeMe "DIEKTPOIUHAMHUKA" https://m.edso0.ru/76484025
97 KonTponsHas pabora no teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHast cucrema. CBoOOIHBIE
28 KkosieOanus. ["'apmMoHnueckue bubmorexa [OK
-Lap https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe u JMHAMHUYECKOE bubmuorexa [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edso0.ru/87ce9498
DHepreTudyeckoe onvcanue. BoiBo
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubmorexa LOK
p https://m.edso0.ru/e3c99692
SHEPTreTHYECKOTO0 ¥ KHHEMAaTHYECKOTO
OITHMCAaHUS
bubnuoreka [JOK
31 Am OaHui
TMTYNa 1 pasa KoneOammii https://m.edso0.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHMIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MaTEMAaTHYECKOTO
MasTHUKa. [lepro cBoOOTHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Breinyxnennsie koebanus. Pesonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
4 AB
3 TOKOTICOARIA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorera [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o01enre U cucTeMaTu3arus
37 3HaHUH 1o TeMe "MexaHnueckue bubmmorexa [JOK
https://m.edsoo.ru/eb84182f
KojebaHus"
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILIATYIbI
39 3aps/ia KOHJIEHCATOpa ¢ aMIUIMTY 101 bubmorexa HOK
PAA A P s https://m.edsoo0.ru/093f9afl
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3eKTPOMarHUTHbIE
41 KOH}e/)gaHII;}lI Boin 1OeHHHe bubmmorexa [IOK
' e https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsli TOK. Pesuctop u
42 KOHJIEHCATOP B II€NU IEPEMEHHOTO bubmmorexa [JOK
s pBh P https://m.edso0.ru/84836152
TOKa
43 Karyimka HHIyKTUBHOCTH B LIENU bubnuorexa [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 31EeKTpUYECKOM Lienu

bubmuoreka [JOK

44
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIBI TOKA M HAMPSHKCHHUS
46 Pe3onaHC B DiIeKTPHUECKON IEH bubmorexa [TOK
p H https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3314 https://m.edsoo.ru/al16836a4
W neanpHerif TpanchopmaTop.
48 HHOI/BBO CTBE ne(be paqa I/Ip bubmorexa [OK
p a » TTEpest . https://m.edsoo.ru/f97418ae
OTpeOIeHNE ANMEKTPHUIECCKON SHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTUH.
49 KyneTypa ncnoab30BaHus bubmorexa HOK
YARTYP . https://m.edso0.ru/a6f74d93
AIIEKTPOIHEPT U B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [IOK
50 P
CHICHHE 33124 https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 P
CHICHHE 3a/aT https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AL[USI
52 3HaHHH M0 TeMe "DIEeKTpOMarHUTHBIE bubmorexa LOK
" P https://m.edso0.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoliicTBa MEXaHUYSCKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKkTepUCTHUKU 3BYKa bubmmorexa [JOK
YK Aap P e https://m.edso0.ru/138b6f09
WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl https://m.edso0.ru/7380038f
bubmmoreka [IOK
7 P
> cHieHHe sajat https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydeHne 3JIeKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa DJIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ixaya >1eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 3MeKTpOMarHUTHBIX bubnmorexa [JOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeleBUACHUS. Pagnomokanmsi. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosiHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEeHHE
64 3aKOHa IPSIMOJIMHEWHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuorexa [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHus. [loiHOe BHyTpeHHEE
oTpakeHue. [IpenenbHblii yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha npuMeHEHUE

bubmmoreka [{OK

;
6 3aKOHOB OTPAKEHUS M MPETOMIICHUS httos://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0KHBII cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKyCcHOE PacCTOSHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n3oOpakeHUH B TMH3AX U bubnuoreka [IOK
HX CHUCTEMAaX. YBeJINMYECHNE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C bubmorexa [OK
p ’ yi https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucremMa bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
73 IPUMEHUMOCTH F'€OMETPUYECKON Eubmorexa OK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTb cBETa U METOBI €€ bubnnoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
76 Wutepdepentius ceera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbpIE HCTOYHUKH. Y CIIOBUS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmotera [JOK
https://m.edsoo0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemerre saxas https://m.edsoc];.[ ru/3061de2b
bubmmoreka [{OK
7 Tpumenenne HuTepdepertn https://m.edSO(])_.I ru/668edbc8
bu6mmoreka [IOK
80 Jlugpaxis ceera https://m.edSO(])_.I ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOIIOZICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo0.ru/f998d964
bu6moreka [IOK
82 Pemerre 3axas https:// m.edso;.I ru/d58c41la
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edso0.ru/e9890fe9
bubnuorexa [JOK
84 Peenne 3anas https:// m.edsoé.I ru/c56¢8158
85 CBeETOBBIC SIBJICHHS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexa [JOK
3HaHui mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas paboTa o teme bubnunoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'panuIel MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
AIEKTPOIMHAMUKHI U IIPUHLIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEILHOCTH
89 IlocTynatel ciennaabHONW TEOPUU bubnuorexa [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus Jlopenma.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo0.ru/d83742bb
3ameIeHIEe BpEMEHH M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMITYJbC PEISITUBUCTCKOMN bubnuoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U
92 MMIYJILCOM PEIIITUBUCTCKON YaCTHIILI bubmmorexa [OK
Y P ’ https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TeTIIOBOE M3TyUYEHNE bubmorexa [TOK
i https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
%4 3aKOH cMemierns BriHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEpTHT H UMIYIIHC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiThl A. T bubnunoreka [JOK
CroneroBa. 3akoHbl (hoTodhdexTa https://m.edso0.ru/8c68e5b9
VpaBHenue DUHINTEHHA 15
98 (bEToa(p(peKTa "K aCHa}IIl[“ aHuna" bubmorexa LIOK
0P parHil https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso0.ru/64b4f966
100 BoaHoBbIC CBOMCTBA YaCTHI] bu6mmoreka [JOK
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https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiiis. /lnuHa BOJIHBL 1€

. bubnuorexa [JOK
101 bpoitst 1 pasmeps! 06micm https://m.edsoo.ru/5df8bafl
JIOKATM3AIUH JIBHXKYIICHCS YACTHIIBI
N bubnuoreka [JOK
102 Kopryciys1spo-BoTHOBOI AyamHsu https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crrennrka u3MepeHnuii B MUKPOMUPE.
104 CooITIHg)meHHﬂ Helco)n € eHéHH(f)CTepr bubmorexa [TOK
. peit https://m.edsoo.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
105 Pewenne rpaguecknx saxas https://m.edsoo.ru/e70195hd
N bu6mmoreka [IOK
106 Peutere pacuribix safa: https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa mo Temam: Eu6 10K
" won i nonmoTexa
107 OCHOBHU C10% KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
108 atoma. [imtanerapnas Mmozaenp aroma bubmorexa HOK
' P A https://m.edso0.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# bubnuoreka [JOK
SHEPIruM aToMa BOJAOPOAA https://m.edsoo.ru/cf74bl1la
111 CrioHTaHHOE U BBIHYXKICHHOE bubnuoreka [IOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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https://m.edsoo0.ru/2288a0c4

113

Hyxnonnas mozeins supa
I'eiizenOepra-MBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30TomEbL.
PannoakTuBHOCTB

bubmmoreka [{OK
https://m.edsoo.ru/34ada5de

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZv0aKTUBHOCTH Ha )KUBBIE
opranusmsl. [Jozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Anepubie cunbl. Jledekt Macchl sapa.
SAnepHble peakuun. SAnepHeie
peakTopsl. [IpoGnembl ynpaBiseMoro
TEPMOSAEPHOIO CHUHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

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

116

MeTozpl perucTpanuu u
HCCIIeA0BaHUS DIIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapuoHb1, ME30HBI U JIEITOHBI.
[Ipencranenue o CtangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usnka 3a npenenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTalsl Pa3BUTHA aCTPOHOMMUMU.

bu6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTPOHOMHUHU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTo bl aCTPOHOMUYIECKUX https://m.edso00.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKONBI, PAIUOTEIECKOIIB bubnmorexa LOK
> P i https://m.edsoo0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmorexa LOK
p ’ i https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
122 ConHeyHast akTUBHOCTE. MICTOUYHHUK bubmiorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepuCTUKH. J[marpamma bubmorexa [TOK
| Parcrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bl II1aBHOM OCIIEA0BATEILHOCTH bubmorexa HOK
8 8 https://m.edsoo.ru/b3ch766¢
BuyTrpennee ctpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
125
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTalbl )KU3HH 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacunpenvie BeeneHHOM. bubnunoreka [JOK

3akon Xa06na. Teopus bosbmioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmralHas cTpykTypa Beenennoii.
MeraraakTuka

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBanue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjibl TOKa" Win
"OnpenenieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHUTHOTO HOosA"

https://m.edsoo.ru/c36658da

133

DuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnemoBanue sIBISHUS
camounHaykuuu" win "Coopka Moienu
3IEKTPOMAarHUTHOIO reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fh6391

134

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepenue neproaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3NYEeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTo ToKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIIKy U pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

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

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOMU
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaress npesioMICHUS
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 IIOCKOTO
3epKaja v JUH3bI"

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

139

dusnueckuil NpakTUKYM 10 TeMe
"UccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSA OT BEILECTBA
(Ha mpuMepe KUIKUX JIUH3)" UITH
"N3mepeHne pOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

Du3N4EeCKUH PAKTUKYM I10 TEME
"Habmonenue nudpakuuu,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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uHTepGEPEHINH U TOJSPU3ALIH
csera"

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
(doTorpadusiM TPEeKOB 3apsKEHHBIX
YaCTHI[ B MAarHUTHOM T0J1e)"

bubmmoreka [{OK
https://m.edso0.ru/63756¢47

142

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO]] OT
HaIpsKeHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEPEHHE MOCTOsIHHON Pundepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnoyib30BaHUEM J03uMeTpa"
win "M3yuenue noriomienus 6era-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKSHUH JUTS OTIPEIeIICHUS
IMOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
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co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE31b1" wn "HaOmoneHus B
teneckorn JIyHbl, MIaHeT, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHne 1 cUCTEMaTH3AIUS
3HaHUH. Posib pu3KKM 1 acTpOHOMUHM B

. . bubnuorexa [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M ATUYECKOM cepax
JCATEILHOCTH YeIOBEKa
O06o00meHe U CHCTEMaTH3AITHS
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOUW HAYUYHOU https://m.edso00.ru/18f19f7¢c
KapTUHE MHUpa
O0001IeHre U cCUCTEMATU3 AL
3HaHu#. Posb pusnueckoit Teopun B
OPMHUPOBAHHUH MPEIACTABICHUMA O
148 iﬂfﬂqimﬁ Ka TEIHC MHpPa, MECTO bubmorexa [IOK
N P pa, https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MMPEJCTABICHUNA O IPUPOJIC
149 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui nmo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o01eHre U cucTeMaTu3arus
o " bu6mmoreka [JOK
152 3HaHu# no teMe "Craruka TBEpAOTo

Tema"

https://m.edsoo.ru/3cca482e
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O0001IeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HAHUU 110 TeMe "3aK0HBI COXPAaHEHUS
—— P https://m.edsoo.ru/32a4d1a0
B MEXAaHUK
O0001Ienre U CHCTEMATH3ALUS Eut6 OK
oTeKa
154 3gaHui 110 TeMe "OCHOBEI htI';Isz'I/I;ImTecIi(soc])_[ru led440ca8
MOJIEKYJISIPHO-KUHETHYECKOU Teoprn" T '
O00011IeHNE U CHCTEMATH3AIMs Bt OK
155 3HaHMi 1o TeMe "TepMoIuHaMuKa. nommoreka L{
o — https://m.edsoo.ru/c63f7¢10
O00011IeH1E U CUCTEMATHU3ALIUS
156 3HaHU Mo TeMme "ArperatHbie bubmuorexa [JOK
cocTostHUS BemecTBa. Da3oBuIe https://m.edsoo.ru/1d36b5b1
nepexonr"
O0001IeHNe U cCUCTEMATU3AIIHS Eu6 OK
. oTeKa
157 3HaHUH 10 TeMe "DIEeKTPpUIECKOe nosmotexa I
" https://m.edsoo.ru/3bf0def9
noJje
O0001IeHre U cUCTEMATU3ALIHS Bu6 10K
. . HOIHOTEKA
158 s3Hauuii mo teMe "IloCcTOSHHBIN
. " https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O0001IeHre U cUCTEMATU3ALIHS Eu 1OK
nOIMoTEKA
159 3HaHuil o teMe "TOKH B pa3IMYHbBIX
" P https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3ALUSI bu6mmoreka [JOK
3HAHUU 10 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHE U
b K
161 CHUCTEMATHU3aIHA 3HAHUH 10 TEME H6J_IHOTeKa Ho
" HeKTpOMATHHTHAS MHAYKITA" https://m.edso0.ru/053e2248
162 PezepBHblit ypok. O0o0O1IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/32a4d1a0
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CHCTEMATHU3ALNS 3HAHUHN 110 TEME
"Mexanudeckue Kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O000IICHNE 1

163 CHCTEMATH3aIMs 3HAaHUI 110 TEME bubnmorexa LHOK
https://m.edsoo.ru/5e2bb83d
"JJeKTpOMarHuTHbIE KoeOanus"
PesepBubiit ypok. O60011eHNE 1
164 CUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHnYecKue U 3JEKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurrii ypok. O000111€HIE 1
165 CI/ICTEMaTI/ISZEI/ISI 3HAHWH 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBusblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5bec1c65
"OcuoBrl CTO"
Pesepsurrii ypok. O00011I€HIE U
167 CI/ICTIe)MaTI/I?)Zp Hst 3HaHHI>I'IH 110 TEME bubmorexa HOK
" B . " https://m.edso0.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
168 CI/ICTIe)MaTI/I?)ZII_)II/I}I 3HAHWH 110 TEME bubmorexa [JOK
\ Y https://m.eds00.ru/1f511654
du3uka aroma
PesepBublit ypok. O600mIeHE U
169 CHCTEeMAaTH3alMsl 3HaHUH 110 TeMe bubmuoreka [JOK
"®du3uKa aTOMHOTO Spa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
PesepsHeIil ypok. O000IIEHE U
P P N bubmuoreka [JOK
170 CHUCTEMATHU3AaINA 3HAHUH 10 TEME

"OneMeHThl acTpoPpU3NKu"

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



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM 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 MPHUMEpPaxX Pojb U MecTo (pu3uku B POpMUPOBAHUH
COBPEMEHHON HAY4YHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKOW EATEIBbHOCTH JIFOIEH

10.2

YYuThIBaTh TPaHUIBI TMPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJIeTeH:
MaTrepuagbHas TOUka, MHepLuaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UJICAJIBHBIN T'a3; MOJIETU CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TE,
TOYECUHBIN AIICKTPUUECKHH 3apsij] — MPU PElIeHUH (PU3NIECKUX 33729

10.3

Pacnio3znaBate (usnueckue sBIeHUS (Mpolecchl) U 0OBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYSIPHO-KMHETUYECKOH TEOpHUU  CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHMKH: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHue Tell, IBUKEHHE IO
OKPYXXHOCTH, HHEPIUsA, B3auMojeicTBue Ten; muddysus, OpoyHOBCKOE
JBY)KEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMsl, IJIaBJIEHUE, KPUCTAJUIM3AllKs, KUIIEHHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JABICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXy IapaMeTpaMH COCTOSIHHS ra3za B M30IpoLEeccax; JIEKTpU3alus Ted,
B3aMMO/IEHICTBHE 3apsJI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYKCHHUE, UCIIOJIb3Ysl (1)I/I3I/I‘ICCKI/IC BCJIIMYHHBI.
KoopAuHaTta, IIyTh, IIEPEMCUICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TCjia, CHJia,
HUMITYJIBC  TCjlIa, KHHCTUUYCCKAsl OHCPIrus, IMOTCHIUAIbHAsA  JSHCPIrus,
MECXaHHNYCCKasd pa60Ta, MCXaHHWYCCKasA MOIIHOCTb, IIpH  OIIMCAHHUH
IIPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCJIWYHUH, HUX
0003HAYEHUS U CAWHHNIIBbI, HAaXOIUTb q)OpMy.]'ILI, CBA3BIBAOIIUC HNAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUMHAMU

10.5

OnucelBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCTOJb3Ys (U3NYECKHe BEIWYMHBIL: JaBJICHHUE Ta3a, TeMIeparypa, CpeiHss
KHHETUYeCKast SHEprus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEILIOTHI,
BHYTPEHHSS SHEprus, pabora rasza, KodQQHUIHUEHT MOJE3HOro JeHCTBUS
TEIJIOBOTO JIBUTATENsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHI
CMBICJI UCIOJIB3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €IUHUIIBI, HaXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceiBaTh  M3yYEHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJIEKTPUYECKHE SIBIICHUS (TIPOLIECCHI), UCTONB3Yys (PU3MUECKHE BETUUMHBI:




JIIEKTPUYECKUN  3apsf, JJIEKTPUYECKOE TI0JIe, HANpsHKEHHOCTh  IOJI,
IIOTEHIMAJl, PA3HOCTh IIOTEHLIUAJIOB; IIPX ONMCAHUM IIPAaBUIBLHO TPAKTOBATH
(U3NYECKUN CMBICT UCTIOIB3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €IUHHIIbI;
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (H3UYECKYIO BEIMYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE TPOLECCHI U SBJICHHUS, UCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPUHUMIIBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3akonsl
HeroToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW 3HEPIHM, 3aKOH COXPaHEHMUS
UMITyJbCA, TPUHLMI  CYNEPHO3ULUN CWJ, TMPUHLHUI pPaBHOIpaBUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEIECTBA, TAa30BbI€ 3aKOHBIL, CBA3b CPEOHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JBWKEHUS MOJIEKYl1 ¢ aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHE M YCIOBHS (IpaHUIlbl, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpPUOOpPOB U
TEXHUYECKUX  YCTPOWCTB; pas3iuyarh  yCIOBHS UX  0€30MacHOro
HCIIOJIb30BAHNUS B TOBCEIHEBHOM JKU3HU

10.9

BBINONMHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3UYECKUX SIBICHHU |
MPOIIECCOB C MCIIOJIL30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a1ady) U THIOTE3y YYE€OHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEITIOKEHHOTO 000PYAOBaHUS, MPOBOJAUTH OIIBIT
¥ GOPMYITUPOBATH BBHIBOJIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (bHSI/I‘ICCKI/IX BCJIIMYHH,
IIpu 3TOM BI)I6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U HCIIOJIb30BATb
HN3BECTHBIC METOAbI OLICHKU HOFpGH.IHOCTCﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBath  3aBUCHUMOCTH MCKIY (1)I/ISI/I‘IGCKI/IMI/I BCiInM4YnHaMu C
HCIIOJIb30BAHUCM  IIPSAMBIX H3MepeHHﬁ; IIpu  3TOM  KOHCTPYHUPOBATHb
YCTAaHOBKY, (I)I/IKCI/IpOBaTL PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, AC€J1aTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CobmnronaTh npaBuiIa 6€30MaCHOrO TPya MPU MPOBEJACHNUN UCCIIE0BAaHUI B
paMkax  y4eOHOro  HSKCIepUMEHTa, Yy4eOHO-MCCIIEOBATENbCKONH U
IIPOEKTHOM AEATEIBbHOCTH C MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacuérHble 3amaun ¢ SBHO 3aJaHHOW (DM3HUECKON MOJeNblo,
WCIOJIB3YS (PU3UYECKUE 3aKOHBI M MPUHIIHIIBI;, HA OCHOBE aHAJIN3a yCIOBUS
3a/1au BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3MYECKHE BETUUHMHBI
u ¢dopMynbl, HEOOXOauMBbIe sl €€ pelIeHUs, MPOBOIUTH PACU€Thl U
OIICHUBATh PEALHOCTh MOJYUCHHOTO 3HAYCHHS (PU3NIECKON BETMUHUHBI

10.14

Pemats KaueCTBCHHBIC 3aJ1auH: BBICTpauBaTh JIOTHYECKH
HETPOTUBOPEUUBYIO IIEMIOYKY PpAaCCYXIACHUH C ONOpOoil Ha H3YYCHHbBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  ydyeOHBIX  3a7ad  COBPEMEHHbIE
WHOOpPMAIIMOHHBIE  TEXHOJOTMHM Ui TIOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpPETallUl U TpEeACTaBIeHUS Y4eOHOM U HAy4dHO-TOMYJISpPHOU
UHPOpPMALIMK, TOJYYCHHON U3 pa3IM4YHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoAMTH MTpUMEPHI BKJIaa POCCUUCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IIPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

10.17

Hcnonb3oBaTth TeopeTndyeckue 3HaHUS MO (PU3HMKE B MMOBCEIHEBHOM KU3HU
uig  obecriedeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IS COXPaHEHHs 3JI0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBINOJIHEHUEM PA3JIMYHBIX COIMAJIBHBIX POJIEH,
IJIAHUPOBATh PaOOTy TPYMIIBI, PAlMOHATIBLHO PACIIPENCTATh 00S3aHHOCTU U
IIaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBIX CHUTYyaAlUAX, AaACKBATHO
OLCHMBAThb BKJIaJ KaXJ0ro W3 Y4YaCTHHUKOB TpyIIbl B PCHICHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU
U TEXHOJOTUH, B MPAKTUYECKOW IESITENbHOCTH JIOJEH, IEeNOCTHOCTh H
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4YUTHIBATh rpaHulibl TIPUMCHCHUSA H3YUYCHHBIX (bHSPI‘ICCKI/IX MOI[CJ'ICIZZ
TOYCUHBIN SHGKTpI/I‘-ICCKI/Iﬁ 3apsan, SAACpHad MOJCIbL aToOMa, HYKJIOHHAasA
MOJCJIb aTOMHOTI'O AApa IMpHU pCHICHUN (bI/I3I/I‘-IeCKI/IX 3aga4

11.3

Pacnio3naBate ¢u3nveckue sBICHUS (MPOLIECCHI) U OOBICHITh UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBUSI
TOKa, B3aUMOJICHCTBHE MAarHUTOB, YIEKTPOMArHUTHAST WHAYKIIHS, JCHCTBUE
MarHMTHOTO TIOJii HAa TPOBOJHMK C TOKOM W JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXKEHHE, MpeIOMICHHe, HHTephepeHIus,
nudpakius U MoJIIpU3alvs CBeTa, AUCIEPCUs CBeTa, (OTOICKTPUICCKUN
addekt (poTtodddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JTMHEHYATOTO
CIEeKTpa  aToMa  BOJOpPOJA,  C€CTeCTBEHHAas W HCKYCCTBCHHAs




PaaOaKTUBHOCTD

11.4

OnuceiBaTh M3y4EHHBIE CBOMCTBA BEILECTBA (DIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cpea) U
JJIEKTPOMArHUTHBIE  SIBICHUS  (IIPOIECCHI), HCHOJB3ysd  (hU3HUYECKHe
BEJIMYUHBI: JIEKTPUYECKUH 3apsij, CHUIIA TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AJIEKTPUYECKOE COMPOTHBIIEHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, MHIYKIMS MarHUTHOro mojs, cuina Awmmepa, cuna JlopeHua,
VWHJYKTUBHOCTb KaTYIIKH, SHEPTUs 3JIEKTPUYECKOIO M MAarHUTHOIO IIOJIEH,
MepHOJ U YacToTa KosieOaHUil B KojeOaTelIbHOM KOHTYpe, 3aps U cuia
TOKa B TPOLECCE TapMOHMYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHuM,
(oKycHOE paccTOsSTHME€ W OINTHYecKas CuJla JIMH3bl; IpPHU ONHCAHUU
MPaBUWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJIB3YEMbIX BEIMYUH, HUX
0003Ha4YeHMs] U EQUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBIICHHS W TIPOIECCHI, HCIIOIB3YS
(bM3UYeCcCKre BETUMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI
W YacToTa CBeTa, PHEpPIrus M UMIyIbC (POTOHA, MepHoJ] MoJypacnana,
SHEPTHsI CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bu3nuecKuit CMBICI UCTOJIb3yEMbIX BEIMYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMUYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AnHanu3upoBath PpU3NUECKUE MPOLIECCHI U SBJICHUS, UCTIONb3Ys (pU3nUecKue
3aKOHBl W TPHUHLOMIBLI: 3akOH OMa, 3aKOHBI IOCJIEIOBAaTEIBHOTO U
napauieIbHOTO COEIMHEHUs MPOBOJIHUKOB, 3ak0H [koyns — JleHua, 3akoH
ANEKTPOMArHUTHOM MHAYKUWHU, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETAa, ypaBHEHHE
OiiHmTeitHa g doTtodddekrra, 3aKOH COXpaHEHHS SHEPruu, 3aKOH
COXPaHEHHUS MMIYJIbCA, 3aKOH COXPAaHEHUs 3JICKTPHUUECKOTO 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaja; Mmpu STOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE U YCJIOBHsS  (TpaHMIbI,  OO0JIACTH)
IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC  BCKTOpPAa HWHAYKIHMU  MAr"tuTHOI'O  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

Ctpouth M OMUCHIBATh H300pakeHUE, CO3AaBaeMOE IJIOCKHM 3€pKajioM,
TOHKOM JIMH30U

11.9

BBITIONHATE OKCHEPUMEHTHI 0 HCCIEIOBaHUI0 (DM3MUECKUX SIBICHUU U
IIPOLIECCOB C MCIOIb30BAaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI; ITPU 3TOM
(dopmynupoBath mpobaemy (3agady) U THIOTe3y y4eOHOTO 3KCIIEPUMEHTAa,
coOMpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYAOBaHUS, IPOBOAUTH OTIBIT
1 (OpPMYTUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'DITL MnpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCIINYHUH,
Ipu 5TOM BI:IGI/IpaTI: ONTUMAJIBHEIA CIIOCO0 HU3MCPCHHUA U HCIIOJIB30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DU3MYECKUX BEIMYMH C HCIOJIb30BAHHUEM
NPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TOTYYEHHOH 3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BHJIE
TaOauIl U TPaUKOB, IETaTh BBIBOAKI 10 Pe3yIbTaTaM HCCICIOBAHUS

11.12

CobmnronaTh npaBmiIa 6€301aCHOTO TPYy/la MPH MPOBEJACHNUN UCCIIETOBAHMIA B
paMkKax  y4eOHOTO  DKCIIEPHMEHTa, y4eOHO-HCCIeNOBATENbCKOH U
HpOGKTHOI\/JI ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIIBbHBIX YCTpOﬁCTB n
71a60paTOPHOTO 0O0PYIOBAHUS

11.13

Pemate pacu€rHble 3aaud ¢ SBHO 3aJaHHON (U3MUYECKOW MOJIETBIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 HpI/IHHI/IHI)I; Ha OCHOBC aHaJIN3a yCJ'IOBI/ISI
3a1a49u BI)I6I/IpaTI> (1)I/I3I/I‘-ICCKYIO MOACb, BBIACIATH (1)I/ISI/ILI€CKI/IG BCIIMYUHBI
u ¢GopMyiabl, HeoOXoauMble Al €€ pEelIeHUs, MPOBOJUTH pPacuéThl U
OLICHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (1)I/I3I/I'-IGCKOI\/’I BCIIMYUHBI

11.14

Pemratp KA4eCTBEHHBIE 3a/1auu: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PACCYKACHHM C ONOpPOM HAa W3Yy4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Hcnonb3oBath  mpu  pemieHUH  yuyeOHBIX  3aJad  COBPEMEHHbIE
nH(MOpPMALIMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTallii M MpeACTaBlIeHUsT Yy4yeOHOW U Hay4HO-TIOMYJSPHOU
uHpopManuy, TOIMYYEHHOH U3 paA3IUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyl0 HH(POPMALIHIO

11.16

OOBACHATH IIPUHIUIIBI HCI;'ICTBI/IH MalllMH, HpI/I60pOB N TCEXHHUYCCKHUX
YCTpOﬁCTB; pasjiniyatb YCIOBHA HUX 0e30I1aCHOI0  MCITOJL30BaHUSA B
HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBOAMTE MpUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE NPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 10 (PU3HMKE B TOBCEIHEBHOW KU3HU
st obecrieueHuss O€30MACHOCTH TIpH  oOpamieHuu ¢ npubopamMu
TEXHUYECKUMH YCTPOMCTBAMU, IS COXPAHEHHsS 3JI0POBBS M COOIFOICHUSI
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotare B rpymme C BBIMOJHEHHWEM pPa3UYHbIX COILMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PallMOHAILHO PaCHpeeNsiTh 00sS3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHAAPTHBIX CHUTYaIlUsAX, aJeKBaTHO
OLIEHMBATh BKJIaJ KaXJIOrO0 U3 YYACTHUKOB TpPYNIbl B pELICHUE
paccMmaTtpuBaeMoil mpooOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JIEMECHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®dusnka — Hayka O mnpupone. HaydHble MeTOmbI
IIO3HAHMS OKpYKaroero Mupa. Poss sxkcnepumenTa
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIecKux SIBJIEHU u
npoueccoB. Hayunbie rumnortessl. dusmyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢uznyeckux 3akoHOB. IIpWHIUI COOTBETCTBUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTUYECKOU ESITEIBbHOCTH JIOJICH

MEXAHHUKA

#H#HPar###KUHEMATHUKA

211

Mexannueckoe NIBIDKECHUE. OTHOCHUTEIBHOCTD
MexaHuyeckoro aBwkeHus. Cucrema oOrcuéra.
Tpaektopus

2.1.2

[lepemenienue, CKOpOCTh (CpedHssi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHATbHON
TOYKH, UX MPOCKIIMH Ha OCH CHCTEMbI KOOPIHMHAT.
Clio)xeHue epeMeIeHU U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOC U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC
JABHXXCHHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KOOpJUHAT,
CKOPOCTH, YCKOPCHHA, IMIYTH H TCPEMCUICHUSA
MaTepHaHBHOﬁ TOYKH OT BpCMCHU

214

CBoOoHOE majieHne. Y CKOpeHHe CBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBU)KEHUE MaTEPUAIIbHOW TOUYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAs CKOpocTh. llepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEPCAavIn

2.1.7

[Ipaktuyeckue paboTbl. M3mepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




MyTSIMU, PO ICHHBIMU TEIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBW)KCHUU C HavYaJbHOU
CKOpPOCTBIO, paBHOW HYJI0. M3ydyeHue IBIKEHHS
mapuka B BA3KOW KHUAKOCTU. M3ydyeHue IBUKECHHS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

H##Par## JUHAMUKA

221

[Ipuanun  otnocurensHOocTH ['anmnes. Ilepsbiid
3akoH HprotoHa. IHepumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpyHIun cynepno3unmu cui

2.2.3

Bropoit 3akoH HproToHa 15151 MaTepuanbHOW TOUKH B
uHepuuanbHoi cucreme otcuéra (MCO). Tpetwmii
3akoH HploTOHA /171 MaTepuanbHbIX TOUYEK

224

3akoH BceMUpHOro TsAroteHus. Cuia TSDKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHUsI U cuia TpeHus nokos. Kosddumument
Tperusi. Cuina CONpOTUBIICHUS TPU IBKEHUH Teja
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE W BpalIATSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuiabl OTHOCUTEIBHO OCH  BPALICHMS.
ITneuo cuibl. YcnoBus paBHOBeCHs TBEPAOIO Tela B
14(6(0)

2.2.9

Texandeckue YCTpOﬁCTBaZ NOAIIHUITHUKH, IBUKCHUEC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHue aBUKEHUS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ ACHCTBHEM
HECKOJIbKUX cui. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYTrOCTH, BO3HUKAOIUX B JehopMUpyeMOi
OpY)KUHE U PE3MHOBOM 00paslie, OT BEIMYUHBI MX
nedopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh BPALEHUS

2.3

#H#HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHYHLC CHUJIBI U UIBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaneHus nMmiyiasca B ICO. PeaktuBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »5SHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOU SHEPIUU

2.3.6

[TorennnaneHas sHeprus. [loreHuumanbHas sHEprus
yIpyro nehopMHUPOBAHHOK MIPYXUHBI.
[loTennmanpHas sHeprus Teiaa BOJINU3U NOBEPXHOCTH
3eMiu

2.3.7

[loTeHnnmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLUMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM JHEPruM CHUCTEMBI Tel. 3aKoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOWCTBA:  JABMIKEHUE  PAKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue padotsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu HeynpyroM ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHWYECKOU
SHEpPIuH Tena

3 MOJIEKVJISAPHAS ®U3UKA U TEPMOAMHAMUKA
HH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU

OcHoBHbIE TMOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE HBUKEHHUE.
Hudbdysus. Xapakrep IBHKCHHUS U B3aUMOICHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, >KHIKOCTEH U TBEPABIX

3.1.2 Tel U OOBSCHEHHE CBOWCTB BeEIIECTBA HAa OCHOBE
3TUX MOJENIEN

313 Macca MOJIEKYI. Konuuectso BEIIECTBA.

o IMTocTrostHHas ABoraapo

31 314 TemoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temnepatyp Llenscus
Mopens uaeansHOTo Taza. OCHOBHOE ypaBHEHUE

3.15 MOJIEKYJIIPHO-KUHETUYECKON TEOpUH HAEAIBHOTO
rasa
AOcomoTHas TeMIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactull ra3a. [llkamna remneparyp KenpBuna

317 VYpaBuenne Krnaneiipona — MenneneeBa. 3akoH
JlanbToHa

318 I"a3oBbie 3aKoHBI. M30Mmpoiiecchl B HaeaIbHOM Tase ¢

MOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xxopa, n3odapa

3.1.9

Texnuueckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTel. M3Meperrne Macchl BO3ayXxa
B KJlaccHOM KomHarte. MccnemoBaHue 3aBUCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucTema. Bryrpennss
SHEpPrusi TEPMOJIMHAMUYECKONH CHCTEMBI M CHOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo Temotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIoTIepeIavuu: TETJTOTIPOBOTHOCTb,
KOHBEKIIMSI, W3IydeHue. TemmoéMKOCTh  Tena.
VnaenrHasgs  TEINIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.2.4

IlepBblii  3akoH TepmoavHaMHKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOJAMHAMUKH K H30IPOLIECCAM.
['padpuueckas maTEpIpeTanus paboTh ra3a

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddummeHnT moae3Horo
nevictus (nanee — KII/I) termoBo#t Mmamunbl. [{uki
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepMmomuHamuku. HeobOpaTtumMocTh
IpOLECCOB B Mpupoje. TeroBble JBUTATEIH.
DKOJOTHYECKHE MPOOIEMbl TEIIOIHEPT€TUKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUI'aTCJIb BHYTPCHHECTO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHECD

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOMN

TEIUIOEMKOCTH

3.3

##Par### AT’ PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u kouaeHcauus. Mcmapenue u
KUTNIEHWEe. YJielmbHas TemoTa MapooOpa3oBaHMsL.
3aBUCUMOCTB TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOCONOTHAs ¥ OTHOCUTENBHAS BIIAXXHOCTh BO3yXa.
Hacpiennsii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHsie
Tena. AHM30TPONUS CBOMCTB KpUCTALIOB. JKuakue

Kpuctajuibl. COBpEMEHHbIE MaTEpHAIIb




IInaBnenue u KpucTtajlyin3aluus. VaenpHas TemioTa

3.3.4
iaBnenus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOrO OanaHca
Texanueckue yCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH TOITyYCHHS
o COBPEMCHHBIX  MarTepuagoB, B TOM  YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTbl. l3mepeHue BiaXHOCTU
e BO3JIyXa
4 OJIEKTPOAMHAMUKA
###HPar#HH#IJIEKTPOCTATUKA
411 DnekTpuzaiusl Tel. JJNeKTpudeckui 3apsia. JlBa
o BUJIA DIICKTPUIECKHX 3aPSI0B
41.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
414 BzaumonerictBue 3apsinoB. 3akoH Kymnona
DIeKTpruYecKoe roJe. HanpsixénnocTth
415 AIEKTPUYECKOTO TMOJs. [IpuHIHI CyNmeprno3uIiny.
JIuHuM HaNPSKEHHOCTH IEKTPUUECKOTO TOJIsS
416 Pabora cuI AIIEKTPOCTATUYECKOTO TOJIS.
h [MoTennman. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOOHMKKM U  JUAJIEKTPUKA B  MOCTOSHHOM
41.7 AIEKTPUIECKOM ToJIE. JuanekTpudeckas
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DJIEKTPOEMKOCTh
41.8 IJIOCKOTO KOHJCHCAaTOopa. DHEPrusl 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuyeckue yCTpoiicTBa: AIIEKTPOCKOIL,
419 ANEKTPOMETD, ANEKTPOCTATUYECKAs 3aIuTa,
o 3a3eMJICHHE  JJIEKTpPOnpuOOpoB,  KOHJAEHCATOP,
KCEpPOKC, CTPYMHBIN IPUHTED
4.1.10 [IpakTuueckue paboTHLI. W3mepenue
- 3JIEKTPOEMKOCTH KOHJIEHCATOPa
HHHPar#HITOCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKM B PASJIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBaHMS MOCTOSIHHOTO
4.2.1 3IEKTpUUECcKOro Toka. Mctounuku Toka. Cuna Toxa.
4.2 ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma ais ygacTka Lenu
423 DIIEKTpUYECKOe COITPOTUBJICHHUE. VY nensHOE

COIMMPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGHBHOG, mapajijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOIHUKOB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHWE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpuueckoi nenu. KopoTrkoe 3amMpIkaHue

4.2.8

DONeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAIJIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OneKkTpuyeckuii TOK B BakyyMme. (CBONCTBa
3JEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBoaauku. CoOCTBEHHass W TpPUMECHas
IIPOBOJIMMOCTh OJIYIIPOBOJHUKOB. CBOMCTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOJIUTAX.
DIIEKTPOJUTUYECKAS AUCCOIMALIMS. DIEKTPOIIN3

4.2.12

DJIEeKTpUYECKUil TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITETIbHBIA  pa3psia. Pa3znuuyHble THIBI
CaMOCTOSITENBHOTO pa3psaa. Mosnus. [1nazma

4.2.13

TexHuyeckue yCTpOWCTBa: aMIEpPMETpP, BOJIBTMETD,
peocTaTt, UICTOYHHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP COIMPOTUBJICHUS, BAaKyyMHBIH AHO],
TEPMHUCTOPBI u (hoTOpE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaTbBAHUKA

4.2.14

[Ipaktuueckue paboTel. M3yueHue cMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHETO CONMPOTUBJICHUSL. Habmronenue
3JEKTPOJIN3a

11 KIJACC

Kon
pa3iena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemble 371eMeHTbI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

##HPar#H#MAT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAS MHAY KW A




IlocTosHHbBIE MAarHuThl. B3aumoelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIIUH.
432 [IpuHnun cynepno3unuu. JIMHUM  MarHUTHOMN
e MHAYKIMU. KapTuHa TMHUA MarHUTHOW MHAYKLIHU
OJISl TIOCTOSTHHBIX MarHUTOB
MarauTtHO€E moJie NMpoOBOJHUKA ¢ TOKOM. KapTuna
JVMHUNA TIOJIL JUIMHHOTO MPSIMOTO TMPOBOJHHKA |
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYNIb U HallpaBJiEHUE
Cuna JlopeHnua, e€ Moaynb U HampabiCHHE.
4.3.5 JIBr>KeHME 3apsyKEHHOM YacTUIbl B OJHOPOJIHOM
MarHuTHoM noJie. Pabota cumsr Jlopenia
4.3.6 SIByIeHUE IMEKTPOMArHUTHON HHITYKIIUU
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKIIUN
438 OJIC wuHaykuuW. 3aKOH  DJIEKTPOMArHUTHOM
e unaykuuu Gapanes
Buxpeoe anexkrpuueckoe nosie. 3JC uHAYKIIMU B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNaTeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHOCTh. SABNeHHe camouHaykiuu. 3/C
e CaMOMHIYKIIMU
43.12 DHEprus MarHuTHOTO TIOJIS KaTYIIKA ¢ TOKOM
4.3.13 DIIEKTPOMAarHuTHOE I0JIe
TexHuyeckne ycTpocTBa: MOCTOSIHHBIE MarHUTHI,
4.3.14 ANEKTPOMATrHUTHI, FIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
HOJIsl KaTyIIKU ¢ TokoM. MccnenoBanue neictBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIE€HUS  DJIEKTPOMArHUTHOM
UHAYKIUN
5 KOJIEBAHU S 1 BOJIHBI
#HPartH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenpnast cucrema. CBoOOAHBIE KONIEOAHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuoxn, yacToTa,
amMIuuTyAa u ¢asza konedaHuit
5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYECKUNA MAsITHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  JUHAMHUYECKOE  OINHUCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

5.1.4

[IpeBpamienue 5SHepruM NOpU TapMOHUYECKHUX
kosieOaHusx. CBs3b  aMIUIMTYAbl  KoJIeOaHM
UCXOJHOW BEIMYUHBI C aMIUIMTyJaMU KoJieOaHU
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYD. CBobomaHbIe
JJIEKTPOMArHuTHBIE KOJEeOaHWsT B  HACATHHOM
KOJIe0AaTeIbHOM ~ KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKUMH u AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEpPTrUumn B nacajlbHOM
K0J1e0aTeIbHOM KOHTYpe

5.1.7

BriHyXcHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbeIHyXJeHHBIE
OJICKTPOMArHUuTHLIC KoJIeOaHusL.

5.1.8

[TepemennsbIii Tok. CHHYCOUAIbHBINA TIEPEMEHHbBIN
TOK.

5.1.9

MOUHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE W
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IlpousBoacTBo, Tmepegada u
notpebdieHue ANEKTPUYECKOM SHEPTHUH.
DOKOJIOTUYECKHE  PUCKA  TPU  HPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUU. Kynerypa
HCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU

5.1.11

Texuuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUYECKHI 3BOHOK, TMHUH dJIEKTporepead

5.1.12

[IpakTuueckue paboTHI. UccnenoBanue
3aBUCHUMOCTH TIEpU0/ia MalbIX KoJieOaHul Tpy3a Ha
HUTH OT JUIMHBL HHUTH W MacChl Tpy3a.
HccnenoBanne mNepeMEHHOTO TOKAa B LENU U3
MIOCJIEZIOBATENBHO COEOUHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U pE3UcTopa

5.2

#H#HPartHHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHeHHS. [Tepuon. CkopocTb
pacrpocTpaHeHus ¥ JJIUHA BOJHbI. [lonepeunsie u
IPOJOJIbHBIE BOJIHBI
599 #HH#HPar###  Untepdepenuus u - audpaxuus

MCXaHUYCCKUX BOJIH




5.2.3

3Byk. Ckopoctb 3ByKa. [’ poMkocTh 3Byka. Beicota
ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBL. YCIIOBUS HU3IY4EHUs
NIEKTPOMATHUTHBIX BOJIH. B3auMmHasg opueHTanus
BEKTOpOB E, B M v B 3JIEKTPOMarHuTHOW BOJIHE B
BAKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE,
IIPEJIOMJIEHUE, HOJIsIpU3aLus, Tdpakus,
uHtepdepernuss. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >neKTpOMarHUTHBIX BOJH. lIpumeHenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHnIMTBI pagroCBs3u u TEJIEBUICHUS.
Pagnonokanus. DIEKTPOMArHUTHOE 3arpsi3HEHUE

OKpYKalolleu cpeibl

5238

Texnnueckue YCTpOWCTBA:! MY3bIKQJIbHBIE
UHCTPYMEHTBI, YIbTpPa3ByKoOBasi JUAarHOCTUKA B
TEXHUKE W MEIUIMHE, pajap, paauONpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonnHeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoiHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300paxeHuil B IIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMIICHUA CBETA.
AOCOIIOTHEIN ITOKA3aTeNb IMPECIOMIICHUA

5.3.4

[Tonnoe BHyTpeHHee oTpaxkeHue. llpenenbHbIii
YroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

I[I/ICHepCI/Iﬂ cBeTa. CII0KHBIM cOCTaB O€JI0ro CBETA.

IIBer

5.3.6

CoOuparonue W pacceMBarolIde JIMH3bL. TOHKas
nuH3a. POKYCHOE PaCcCTOSHUE U ONTHYECKas CHJIa
TOHKOMH JuH3BL [locTpoeHue wu300pakeHuil B
cobuparomux U paccenBaromux auHzax. opmyna
TOHKOH JIMH3EIL. Y BEJIMYEHHE, TaBAEMOE JTUH30M

5.3.7

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepenmus ceera. KorepeHTHbIe HCTOUHUKH.
Ycnosus HaOI0IeHUS MaKCHUMYMOB "
MUHHUMYMOB B HHTE€P(QEPEHIIMOHHON KapTHHE OT
JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




Hudpakmus cBera. udpaxiuonnas peméTka.
539 YcnoBue HaOMIOACHUS TJIABHBIX MAKCUMYMOB TPH
e HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIIOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceeta

Texanueckue yCTpOMCTBA: OYKH, Iy1a,
5311 ¢doToanmapar, IIPOECKIIMOHHBIN anmapar,

MUKPOCKOII, ~TE€JECKOIl, BOJOKOHHAs OINTHKa,
TU(pPaKIMOHHAs PEeIETKA, TOISIPOU

[IpakTnueckue pabotbl. M3mepeHue mnoxazaresns
5312 IPETOMIICHHS. Uccnenosanue CBOIICTB
e n300pakeHuii B juH3ax. Habmrogenue aucrepcun

CB€Ta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHukd. [locTynaTsl T€OpUH OTHOCUTENLHOCTH:
' MHBApHMAHTHOCTb MOJYJS CKOPOCTH CBETa B

BaKyyMme, IPUHIIUI OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTH OJHOBPCMECHHOCTH.

6.2
3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBA3pb MacChl C DHEPrHEl HW  HUMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIbl. DHEPrusl MOKOS CBOOOIHOM
YaCTHULBI

KBAHTOBAS ®U3NKA

7.1

#H#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Popmyna I[lmanka cBsA3M dSHEpPruu
711 doToHAa € €ro 4YacToTOW. DHEpPrus U HUMITYIbC
dboToHa

OtkpsiTue U uccienoBanue Gporodddexra. OnbITHI

12 A.T'. CroneroBa. 3akousl hotodddexra

VYpaBHenue OiHmTelHa A8 QoTorddexTa.

7.1.3
«Kpacnas rpanuna» gortosdpdexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

Texnuueckue yCTpoiicTBa: (boTO37IEMEHT,

7.1.6
¢doTonaTuuK, coaHeyHas OaTapesi, CBETOIHO

7.2

CTPOEHHME ATOMA

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 UCCIIEOBaHUIO CTpOoeHMs aroma. [InanerapHas
MOJIeJIb aToMa




7.2.2

[Tocrynmarel bopa. H3mydenue u mnorzouieHue
($oTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Jpyro. Buasl cnextpoB. Crnekrtp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJA

7.2.3

BonnHoBeie cBoiicTBa ywactuil. Bosnbel ne bpoitns.
KopmyckynsipHo-BostHOBOK tyanusm. Jludpakuus
IEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CronranHoe n BBIHYXXJICHHOC H3JIyUCHHUC.
YeTpoicTBO M MPUHIIUIT PaOOTHI Jiazepa

7.2.5

TexHr4ecKne yCTpOMCTBA: CIEKTPAJIbHBIN aHAJIN3
(CTIEKTpOCKOT), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboThI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue pagnoaktuBHOCTH. OmbITEI Pesepdopaa
[0  ONpPEACNICHHI0 COCTaBa  PAJMOAKTUBHOTO
n3nydenus. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHUs. BiusHue panOakTUBHOCTH Ha KUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA MW HeWrpoHa. HykionHas
Monenb siapa I'eiizenOepra — MBaneHko. 3apsin
sanpa. MaccoBoe uucio sapa. M30Torbl

7.3.4

Anbba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
Oera-pacma. I"'amma-uznydenue. 3aKkoH
paZvoaKTUBHOTO pacraja

7.3.5

DHeprust CBS3M HYKIOHOB B sifjpe. SlaepHble CHIIBIL.
JedexT maccol siapa

7.3.6

SnepHbie peakiyu. [leneHue u CUHTE3 saep

7.3.7

SAnepusiii  peaktop. TepMosimepHBI  CHHTE3.
[IpoGnembl U TEPCIIEKTUBEI SAIEPHON IHEPTETHKH.
DKOJIOTUYECKHUE aCHEKThI AEPHON SHEPTreTUKHU

7.3.8

3HeMeHTapHLIC YaCTHUIIBI. OTKpHTI/Ie MMO3UTPOHA.
CDYH)IaMeHTaJ'ILHLIe B3aUMOJEUCTBHU

7.3.9

TexHudyeckue yCTpoOHCTBa: JO3UMETpP, KaMepa
Bunbcona, saepHbiii peakTop, aroMHas bomba

7.3.10

[Ipaktuyeckue pabotel. HMccnenoBaHue TpEKoB
qacTHIl (110 TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro Heba. Co3Be3nus, sipKue 3BE3BI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lmaHeTsl 3eMHOH TpyYIIIBI.
[InaneThI-TUraHThl ¥ WX CIYTHUKH, KapJIUKOBbHIC
wiageTsl. Maibie Tena CoTHEYHOH CHCTEMBI

8.3

Comnnne, ¢orochepa u armochepa. CoyHedHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHMOCTb, paauyc, TeMIleparypa, 170.¢
B3aUMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIN KIIAcC —
CBETHUMOCTB). 3BE3/1BI TJIABHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB)» JUTS 3BE3]1 IJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

H#HPar##BuyTpeHHee CTPOCHHE 3BE3 L.
CoOBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoaronyy CoJIHITA M 3BE3]1. DTarbl )KU3HH 3BE3T

8.7

Mnineunsiii [lyrs — Hama [Manmaktuka. CrnvpaibHas
cTpykTypa ["anmaktuku, pacnpenenenue 3B€3/, raza
u neu. Ilomoxenme m  aBmkenue CoiHIAa B
["anmaktuke. [1nockas u chepudeckas 1moacUCTEMbI
lNanaktuku

8.8

Tunel ranaktuk. PanuorajakTUKu W KBas3aphbl.
YéEpHble ObIPHI B Spax ralakTHK

8.9

Bcenennasa. Pacmupenue Bceenennoi. 3akoH
Xa06ua. Pa3zberanne ramaktuk. Bo3pact u pamnyc
Bcenennoii, teopus bonwmoro B3peiBa. Mojenb
«ropsueit Beenennoity. PennkToBoe u3inydeHnue

8.10

MacmrabHas CTPYKTYpa Bcenennoil.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3UYECKUE SIBICHUS

(mpo1iecchl) U OOBACHATH UX Ha OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenne ocHOBOMOJAararOMmMMU  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOUUMHU (U3NYECKUE TPOLECCH

ChopMHpOBAaHHOCT, YMEHHI TPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJICKYJIIPHOU (NN u TEPMOIMHAMUKH,
ANEKTPOIMHAMUKHY, KBAHTOBOW (DM3WKW IS aHalu3a M OOBSICHEHHS
SBJIGHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBHUSA
(rpaHuiibl, 06J1aCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOmui xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHHMYEHHOCTH
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB;, aHAJIM3UPOBaTh (PU3MUECKHE
IOPOLECChl,  HUCMHOJb3yd  OCHOBHBIE  IOJOXKEHUS, 3aKOHBl U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHUSI pazuyaTh YCJIOBUS MPUMEHHUMOCTHU

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBIICHUN )

ChopmupoBaHHOCTh yMEHHUSI peliaTh pacuéTHbIE 3aJaud C SIBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (pU3MUECKON MOJENbI0: HA OCHOBAaHUH
aHaJlv3a YCIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAOIINE
TpeOOBaHUSAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U [OCTynaTthl  (U3MYECKUX  TEOpUA  MPU  HCIOJB30BAHUU
MaTEeMaTHYECKUX METOJIOB pelIeHHs 3a7ad, NPOBOAUTH Pacu€Thl Ha
OCHOBAaHWU HMEIOIIMUXCA JaHHBIX, aHAIM3UPOBATh pE3YNIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUsT C  Y4ETOM  MOJYYEHHBIX

pE3yNbTaTOB

Pemate kadecTBEHHBIE 3aJaud, TpeOylOIUEe MPUMEHEHUs 3HAHUM W3
pa3HbIX pa3/eNoB MIKOJBHOTO Kypca (M3UKH, a TaKKe WHTEerpaluu
3HAHMM M3 JIpYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOIO  IMKJIA:
BBICTPAaWBaTh JIOTMYECKYI0 LENOYKY pacCyKIEHUH C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTOJb3yeMbIMU B (HU3UKE: NPOBOJUTH TMpSIMbIEe M KOCBEHHBIC
u3MepeHus (PU3NYECKUX BEMYMH, BBIOMpAs ONTHUMAIbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OICHKH IOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJIUTH HCCIEAOBAHUE 3aBHCHUMOCTEH (PH3UUIECKUX
BEIMYMH C HCIOJBb30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HOJTy4EeHHBIC PE3yJbTAaThl, UCHOJb3ys (U3NYECKUE TEOPHUHU, 3aKOHBI U
MOHATHS, U JIeNIaTh BBIBOJBI, COOMIOAAThH MpaBmiIa 0e30MacHOro Tpyaa
MIpH TIPOBEJCHUHN HCCICIOBAHUN B paMKax y4eOHOTO DKCIIEPHUMEHTA M
y4eOHO-UCCIEeIOBAaTENbCKON  AEATETbHOCTH € HCIIOJIb30BAHUEM
IUQPPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT,  YMEHUW  aHAIM3UPOBaTH U OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3UUYECKUMH TIPOIIECCAMH, C TIO3UITUN SKOJOTUYECKOU
0€30I1aCHOCTH; MpeACTaBICHUIN 0 panoHaIbHOM
MPUPOJIOTIONIL30BAHUHU, A  TakKe€  pPasyMHOM  HCIOJb30BaHUH
JOCTMKEHUM HAayKHM W TEXHOJIOTUW IS JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pasIUYHBIMU  criocobamu  paboTel ¢ uHMOpMaImein
(U3NYECKOTO  COJEp)KAaHHS C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
WH(POPMALIMOHHBIX TEXHOJIOTHIA; pPa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSITh  OCHOBOIOJAraollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUH M 3aKOHBI JJs aHajiu3a u
00BsICHEHUS! (PU3NYECKUX TMPOIECCOB, MPOUCXOAAIIUX Ha 3BE3MAX, B
3BE3MHBIX CHCTEMaX, B MEXKTaJlaKTHUECKOW Cpele; JIBUKCHHS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaena/t

€MbI

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHKXCHUC. OTHOCUTEITEHOCTD

111

MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema otcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

HepeMelleHre:
Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CKOpOCTB MaTepHaﬂLHOﬁ TOYKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEpEeMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X IO TpauKy




3aBHCUMOCTH V(1)

. . Av _,
T5';r(ZI'Ill:l[J'EHIIE MAaTEPHAIBHOII TOYKIL: a = —L =u. =
r—=0

At
1.14
Au o, .
a =—= =(u,),'. aHamOIM4HO a, = (v, )’, a. =(v.)
Ay ' ' B -
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Voyt
X(t)
0
+
1.1.5

(028

U (t) — vgx = const

(1)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

v (t)=v, +at

1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]
U -
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE 5= 1_7
CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaACHHMS.
Vi o ﬁo
1.1.7 l
Yo o
Q Xo ";—

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa

o
oX
o
ey

1.1.8

KpuBonuHeiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v JIMHENHAs] CKOPOCTh TOYKHU:

v = wR

oR

[Ipu paBHOMEpPHOM JBUKEHUU TOUKH 10 OKPYKHOCTH
21

=—=2
w T v

2




2o
. LleHTpOCTpEMUTEILHOE YCKOPEHUE TOUKH:

nc

R
. [lonHOE ycKOpEeHNE MaTepHAIbHOW TOUYKH

TBépnoe teno. [loctynarensHoe U BpamareibHOe

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneuble  cucteMbl  orcuéra. llepBeiil  3akoH

Herorona. IIpunnun otHocuTensHOCTH [anumnes

1.2.2

Macca tena. IllnoTHOCTE BelecTsa:




©
I
~[3

Cuna. [TpuHUMn Cyneprno3uuuu CUI:

-

FpaBHOAeﬁCTB = Fl + F2+' -

- -

paBHOIEHCTB

1.2.3




1.2.4

Bropoii 3akon HeroToHa: 11st MmarepuanbHoi Touku B UCO

-
>

F1 = ma,




Ap = FAt
A
p
F
At
npu
F = const
F
const
--—‘—.—h:
F, Fy,
125 Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK:
Fi; = —Fy




12

21

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTKCHUA MEXKIAY

TOYEYHBIMUA MAaCCaMU PaBHBI
mim;

F=6—5

1.2.6




Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCHMOCTh CHIIBI

TSOKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO IIIIAHETHI

panunycom RO:
_ GMm
"7 Ro + h)?

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:
Fp = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep, < uN

Tp

IN




Kosdduunent rperns

[aBiienue:
Fy
P75
S
1.2.9
=
1
1.3 CTATUKA
l
F
MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BPALLICHHUS:
M| =Fl, rae 1 — nieyo cuibl
F
1.3.1
F
OTHOCHUTEIBHO  OCH, THpoxojsmeid yepe3 Touky O
HNEePIEHIUKYISIPHO PUCYHKY
1.3.2 LenTp macc Tena. LleHTp Macc cucTeMbl MaTepUAIbHBIX




TOYCK:

>

r]_l.M. -

r
M
m
1
+
m
2
+
m

- -

mqir + mory+...

mq +m2+




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
LOCHTP MacCC TCJia COBIIAAACT C €ro HECHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

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

1.3.3 -
|F+Fy+...=0
#HPar#t
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics B UCO:
p =Dpo+ pgh
H#it#Part | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = :PBBITGCH
F
HHHPar#
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHPar#H###
14.1

HNMnynsc MmaTepralbHON TOYKHU:

p=mv




HNmMnynsc cuctemsl Tei:

p=p1+p2t..

HHHPariH !
1.4.2




HEHPar###
1.4.3

3aKOH U3MCHEHHUS M COXPAaHCHHSI UMITYJIbCA:
B UCO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- -




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +pp+...) =0




A(

, €CITH

- -

FlBHeLLIH + FZBHeLUH +...




1BHEITH

2BHEIIH

PeaxtuBHOEC JABHIXCHHEC

F
\<ﬂ(§(x‘

HHHPar###

144 PaboTa cHibl Ha MAJIOM ITEPEMEIICHUU:
A= |]*:||,lf| -cos a.=F, - Ax
«

1.45 D

MOIIHOCTh CHIIBI:

€CJIN 3a BpeMs




At

At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOIIHOCTD CHJIBI
Ad
P=— =F-p-cosa
Jﬁf Ar—

1.4.6

Kunerndeckast sHEpryusi MaTepUAIBHON TOYKH:

muv?

-2

EKHH -

KHUH

myv

2m

pZ

=2m




3aKOH M3MECHCHHUS KHUHETUUCCKOM SHEPTrUU CUCTEMbI

matepuaibHbix Touek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas HEPTHS:
JUISL IOTEHIIMATBHBIX CHII

A12 = E1n0TeHu - EZHOTeHu_: AE]'IOTeHH

12

InoreHIy

210TeHII

AE

TOTCHI]




[loreHnmanpHas SHEPTUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHI]
mgh
[ToTennmaneHas 3Heprus ynpyro 1eGopMHpOBaHHOTO
Tena:
g kx?
MOTeHl — 2
E
MNOTCHIL
2




1.4.8

3aK0oH U3MEHEHUS U COXpaHCHHA MeEXaHU4YeCKOU OHCPIUH:
Euex = Exan  Enorem.
B IICO AE,ex = Agcex HENOTEHLL. CHEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

15.1

lapMonnueckue  kojebaHHUs ~ MaTepUANbHONM  TOYKH.
Ammmtyna u ¢aza  konebanuil. KunHemarmueckoe
OIIMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
TZI€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,

rIe

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe ONHCaHKE (3akoH COXpaHEHUs

MEXaHUYECKOM YHEPTUN):

CBsi3b aMIUIMTYZIBI KOJIEOAHHMM CMELIEHUs MaTepuanibHON
TOYKM C aMIUIUTyAaMH KojeOaHui e€ CKOpOCTH U

YCKOPEHUSL:

Upe =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMI:

r=2r_1
] v

[Teprmoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEMaTHYECKOTO

MAasITHUKA:
1.5.2 fi
IF=2m|—
g
[Tepuon cBoOOAHBIX KOJeOaHUH MPY>KUHHOTO MAsITHUKA!
m
T=2m E
Boinyxknennsle  konebOanusi. Pezonanc. PesonaHcHas
1.5.3
KpuBast
Ilonepeunsle ¥ NPOAOJBHBIE  BOJIHBIL. Cxkopoctb
pacnpoCTpaHEHUs U IJIMHA BOJIHBL:
154

v
A=vT =—
v




Hurepdepentius u nudpakius BOJIH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©U3UKA
Mopenn cTpoeHusi Ta3oB, JKUIKOCTEH U TBEPABIX TEII
[Iyctp TepmonnHamuyeckasi cucrema (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIeKyIl. Toraa KoJu4ecTBO BellecTBa
N m
CTN T w
\'
21.1 )




rae

N
A
— YHCI0 ABOTaIpo, m — Macca CUCTEMEI (Tena),
u

U

— MOJISIpHAsi Macca BellecTBa
2.1.2 TennoBoe IBMKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsanmonelicTBre 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

CBs3b MCXKIY MOaBJICHUCM U cpeaHeﬁ KHHETHISCKOM

2.1.6
BHGPFHCﬁ MOCTYIIATCIIbHOTO TCIIIIOBOTO JABUKCHUA




MOJIEKYJ uaeaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHOCHTpAausa MOJICKYJI

2.1.7 AoOcomrotHas Temmneparypa: T =t +273K
CBsA3b TeEMIepaTypbl Ta3a CO CpPEIHEH KUHETHYECKOU
SHEprueil MOCTYMATENbHOTO TEIJIOBOTO JABMXKEHHUS €ro
MOJIEKYII:
2.1.8 7 2
i — my 3
& =|—— |==kT
v o2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJIUHAMUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):
pRT

pV=%RT=vRT=NFcT, p=t

BripaxeHne U1 BHYTPeHHeIl 3HepPIHI 0HOATOMHO]
raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3akoH J[anbTOHA [171s1 TaBJICHUSI CMECH Pa3pEKEHHBIX T'a30B:

p=p+pt+..




2.1.12

N3omnporieccrl B pa3pekeHHOM ra3e ¢ MOCTOSTHHBIM YUCIIOM
MoJ1eKyJ N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

u3oxopa (V = const):

p
- = t
T = cons

T

P

const

n3zobapa (p = const):
v = t
T = cons

const




I'paduaeckoe mpeacTaBieHne U30MpoIeccos Ha pV-, pT- u
VT- quarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

pVv

const

JJI1 ITIOCTOSITHHOI'O KOJIMYECTBA BEILICCTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIapbI. KaduecTBennas

3aBUCHUMOCTDH IINIOTHOCTH W JABJICHHS HACBIIICHHOI'O IIapa

2113 OT TEMIICpaTyphl, X  HE3aBHCHUMOCTH oT 00BéMa
HAaCBIIICHHOI'O I1apa
Bnaxnocts BO3yXa.
OTHOCHUTENBHAS BIaXKHOCTD:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

napa

M

HachIIIapa

M

napa

M

N3menenue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCITAPCHUC

2115 U KOHJICHCAIUsl, KUTICHUE KUKOCTH

2116 N3MmeHeHne arperaTHbIX COCTOSIHUUN BEIECTBA: IIABJICHUE
o U KPUCTAJUTH3AIIHS

2.1.17 [IpeoOpaszoBanwue sHEprUu B Ha30BBIX MEPEXoaax




2.2

TEPMOJINHAMUKA

221

TertoBoe paBHOBECHE U TeMIlepaTypa

222

Bnyrpennss sHeprus

2.2.3

Temnonepenadya kak cnoco® W3MEHEHUS BHYTPEHHEH
sHeprun  0e3  coBepuieHus — paboTel.  KonBekmwms,

TCILIOMPOBOAHOCTDL, U3JTYUCHUEC

224

KonnuecTBO TEILIOTEL.
YV nenpHas TEINIOEMKOCTE BEIIIECTBA C:
Q = cmAT

CMAT

2.2.5

VnenpHas Ternora nmapoodpazosanus L: Q = Lm.
VnenpHas TermnoTa miaBieHus A: Q = Am.

VY aenpHas TemioTa cropaHus Torusa q: Q = gm

2.2.6

DnemeHTapHas paboTa B TEPMOJUHAMHUKE:

A =pAV

pAV

Boruncnenue pabotel mo rpaduky mpoiiecca Ha pV-

AunarpaMmme

2.2.7

[IepBeIit 3aKOH TEPMOAMHAMUKH :
Q12 =AUz + A1 = (U — Up) +Aq,

12




AU

(U

12

12

12

Annabara:
Q12 =0= A1, = (U; — Uz) = AUy,




12

12

(U

AU

12

2.2.8

Bropoii 3akoH TepmoauHamuku. HeoOpaTtumsbie mpoieccs




[Tpunnune! gerictBus TeroBbix mamuH. KIT:

I_]:ABJ.EHEII =“-HJI'P‘_|“-1M| |‘-—K.1II'I:|
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
r._ -T T

2.2.10 MAX N = VMg = ————— =] — 20

VYpaBHEHUE TEIJIOBOTO OajlaHca:

Ql + QZ + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzanuss Tel U €€ NPOsABICHUS. JIEKTPUUYECKUI
3apsan. JBa Buaa 3apsya. DJIEMEHTApHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3aps10B. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

OnekTpuyeckoe mnoJie. Ero neicTBue Ha JIIEKTPUUYECKHUE

3apsiIbl

3.14

Hanpsok€HHOCTB 37IEKTPUUECKOT0 MOJIS:

>

. F

Qupo6Hbrii

TIPOOHBII




ITosie Toueunoro 3apsiaa:

q

E, = kr_2
.
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprunsl nuHUN HAaNPSHKEHHOCTH ATUX MTOJIEN

3.1.5

[ToreHuManbHOCTH 3JIEKTPOCTATUYECKOTO TTOJIS.
Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

12

(¢

qu.

IloTenumanbHas OHEprusd 3apsja B IJICKTPOCTATUYCCKOM

ITOJIC:




W
a¢

A=-AW
A
-AW

HOTGHHI/I&J’I SHGKTpOCTaTI/I"IeCKOFO I10JIA:

w

¢=—

q

CBs13b HaHpH)KéHHOCTI/I MOoJIs1 U pa3HOCTH MOTCHIUAIIOB UIA

OJIHOPOAHOTO 3MeKkTpocTarudeckoro moist: U = Ed

[IpuHIMN cynepno3nnuy 3IEKTPUUECKUX MOJIEH:

3.1.6 E=E+E;+...,0 =d1 +Po+...







[IpoBOOHUKH B 31EKTPOCTATUYECKOM MOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH MPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHUKA (@ = const
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BELIECTBA €
Kongencarop. DnekTpo€MKOCTh KOHJIEHCATOPa!
q
C ==
U
C
3.1.9
U




DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOpa!

£goS
= d = £ 0

&€

eC

3.1.10

Hapanneﬂbﬁoe COCAUMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ =---'Cnapam1 _C]_ +Cz+




napaui




IlocnegoBaTenpHOE COSIMHECHNE KOHACHCATOPOB:

1 1 1
U:U1+U2...,q1:q2=...,c =C_+C_
mocn 1 2

+..




mocst




3.1.11

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa:
qu _CU?  q?

We="73==5"=3¢

qu




CuU

2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

Cwuita Toka:
=24
3.2.1 Aty
ITocrosiHuBIN TOK: I = const
s moctostHHOrO TOKa q = It
3.2 VYcnoBus CyleCTBOBaHUS dJIEKTPUUECKOTO TOKA.

Hanpsokenne U u O/IC E

3.2.3

3akoH OMa Juist y4acTKa LeMnu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHHUEC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. y,ZIeJ'H)HOG COIMPOTUBJICHUC BCIICCTBA.

l
R=p§

R
3.24 P

S

I

Hctounuku Toka. DJ1C ucToyHnKa Toka:

A
E — CTOPOHHHUXCHUJT
q

3.2.5




A

CTOPOHHHUXCHIT

BryTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa 1t TOJTHOM (3aMKHYTOM) SJIEKTPUIECKOH TIETTH:

E =1R + Ir, oTkyna

Rr




3.2.7

HapaﬂﬂeﬂBHoeCOCHHHCHHCHPOBOHHHKOB
I=11+12+..,Ul=U2=..,
1 1 1
Rupamn  Ri R

napaui




HOCJ‘IG)IOBaTeJ'IBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=Ul+U2+..,11=12=.,
RI'IOCJI = Rl + R2+...

noca




3.2.8

Rt

Pabora snexrpuyeckoro Toka: A = [Ut.
3akon JIxoyns — Jlenma:
Q = I?Rt

Ha pesucrope

2
R:Q=A=12Rt=IUt=Ft




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TermoBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MonTHOCTE HCTOYHUKA TOKA:

3.2.10

CBOOOIHBIE  HOCHUTENTH  DJIGKTPUUECKHX  3apsijioB B
MPOBOJHUKAX. MeEXaHU3Mbl MPOBOJUMOCTH  TBEPABIX
METaJIOB, PaCTBOPOB W PACILJIABOB AJICKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1oaynpoBOAHUKOBBIN 11O

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHndeckoe B3aUMOIEHCTBHE MAarHUTOB. MarHuTHOE
nose. Bexktop  MarHuTHOW — uMHAykumu.  [lpuHnun

CYNCPIIO3UIUN MAI'HUTHBIX TOJIEH:

- - -

B = Bl +B2+




JIluHuM WHAYKIUMUW MarHutHoro mojs. KapTuHa nuHui
WHIYKITUH MarHuTHOTO [IOJIS [I0JIOCOBOT'O U

HO,Z[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT OpcTega. MarHuTHOE 1O0JI€ MPOBOJHHKA C TOKOM.

KapTI/IHa JIMHAN HUHAYKOWUHA MArdvuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
OpsMOTO  MPOBOJHHMKA UM 3aMKHYTOIO  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYLIIKH C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F4, = IBlsina
F
A
3.3.3
IBlsino

, TJI€ 0. — YrOJI MEK/ly HAIIPAaBJICHUEM IIPOBOJAHUKA U BEKTOPOM




v

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAYy BEKTOpaMHU

>

v

. I[BI/I)KGHI/IC 3apH)KCHHOﬁ YaCTHULBI B OJHOPOJHOM MAarHuTHOM

ITOJIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA




IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B, S = BScosa

(0))
B
n
34.1
S
BScosa
3.4.2 SBnenune sanexrpomaruuTHOM HHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIyKuuu Papazaes:
AD
3.4.3 E = :—(I:l'}
At Af—A)
DJIC MHAYKIUH B TPSIMOM TPOBOJIHHUKE UTHHOI |,
3.4.4 JBUXKYIIEMCS CO CKOPOCTBIO

>

v




w10

)

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

Blvcosa

, IA€ O — YT'OJI MCXKAY BEKTOPOM Bwu HOpMAJIbIO

>

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv




; €CITH




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBusio Jlenma
NHIyKTHBHOCTH:
L= ()
T
L
I
3.4.6
)
,umu @ =LI.
Camounnaykuus. S/1C caMOMHIYKIIMU:
AT
Y W
—)
OHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
3.4.7 _LP?

W, =
L=




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

351

2

Konebarenbubiii koHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIC

KOHe6aHI/I${ B HACAJIbHOM KOJ'I663,T6J'IBHOM KOHTypeZ
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJ1a

2

LC




CBs13p aMIIMTYZABI 3apsija KOHJEHCATopa C aMIUIUTYION
CHJII TOKa TPU  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOAHHIX B nACaJIbHOM K0JIe0aTeIEHOM KOHTYpPC:

Qe = —

()]

3aK0H COXpaHEHHUS PHEPTrUU B UICATHHOM KOJI€OATEITHHOM

KOHTYpE:
3.5.2
3.5.3 BoiHy)XI€HHBIE AJIEKTpOMarHuTHbIE KojieOaHus. PesoHanc
ITepemennnii  TOK.  IIpom3BoacTBo, mepemaya U
oTpebIIeHNe AIEKTPUIECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = R = TR — const.
2 2 2 2
CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHMEHTAlMsl BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B
1




356 [xana DIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHENHOE pacnpoOCTpPaHEHHE CBETa B OJHOPOIHOMU
cpene. Todyeunsiit ucTouHUK. JIyuy cBera
3aKOHBI OTPaKEHHUS CBETA.
a=p
a
3.6.2
alp
TIALTLTATTT
3.6.3 [TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie
3aKOHBI IPEJOMIICHHS CBETA.
[Ipenomnenue cera:
nysina = n,sinf.
n
1
3.6.4
sino.
n

sinf.




AOCOIOTHBIN MM0Ka3aTeNb NPEIOMICHHUS:
c

Nasc = v

abc

OTHOCUTENBHBIN NTOKA3aTeINb MPEIOMIICHUS:
np, 1

nOTH
1 U2

OTH




D

XoJ 1yder B IIpu3Me.

n,

1"1 = 1'2 - }'?1}.1 = .”2}.2
COOTHOILIEHNE YacTOT U COOTHOIIIEHHE JJIMH BOJIH TIpH

Nnepexoa€ MOHOXPOMATHUUCCKOTO CBETAa 4YCPE3 TIpPaHULY

paszena AByX ONTUYECKUX CPE/I:




3.6.5

ny<n n,

Oy ‘
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:
1 n,

Sina,, = =—
P nOTH nq

Sina

np

OTH




Coluparoriue ¥ paccewBarolue JTUH3BL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
®opmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
3.6.7




YBenuueHue, 1aBaeMoe JUH30M:

h 1fl
l=—=—
H d




| fl

d T

A

F\ h

7

R

B ciyuae pacceunBaromiei JuH3bI:

3.6.8

1
DO0=F =—0,
D







| fl

Xox nyda, IpOUIEALIEro JMH3Y MO MPOU3BOJIBHBIM YIIIOM
K e€ riaBHOM ontuyeckoil ocu. Iloctpoenne nuzoOpakeHuit
TOYKH M OTpe3Ka MPsIMON B COOMPAIOLIUX U PAaCCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doToanmapar Kak onTtuueckmii mpubop. [ma3z  kax

OIITUYECKasa CUCTEMA

3.6.

Nurtepbepenius  cBera.  KorepeHTHbIE  HMCTOYHHKHU.
VYcnoBust HaOmOIEHUST MaKCUMyMOB U MUHUMYMOB B
UHTEepPEPCHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Hudpaknus ceera. JudpakunoHHas pemérka. YciaoBue
HaOIOEHUs] TJIABHBIX MAaKCUMYMOB MpPH HOPMaJbHOM
najieHU MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJIHBI A

Ha pemeéTKy ¢ nepuojom d:

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

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 l'unoresa M. Ilnanka o kBantax. ®opmymna [1nanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= E =pc
A
E
41.2 -




pc

hc

Nwmnynsc dpoToHA:

hv




4.1.3

®oroapdexr. Onwiter  AI.  Cronerosa.

dhoTorddekra

3aKOHBI

414

VpaBuenue DitHmTeitHa 11 GoTodPdekra:

E(l)OTOHa = ABbIXOﬂa + EKHHm(lx’

¢dorona

ABBIXO1a
+

KuHMax

rae,




hv

¢dorona
hv
A
hc
hc
ABbIXOAa = thp = /1_
Kp
BbIXOJ1a

Kp




kp

hc

Euumax =

KuHMax

mv

max

2
mv max

2

eU3al'l




eu

3an

4.15

[laBiienue cpera.
JlaBneHue  cBeTa  Ha  IOJHOCTBIO  OTPAXKAIOUIYIO
IIOBEPXHOCT M HA  IOJHOCTBK  IOTVIOIIAOLIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

[Lnanerapnas MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3znydenue u nornomierne GOTOHOB MpH
Mepexo/ie aToMa € OJJTHOTO YPOBHS SHEPTUU Ha IPYTOH:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

JIuHeityaThbie CIEKTPBHI.

CriekTp ypoBHE# 3HEpruu aToMma BoJA0poa:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas moznens snpa I'eiisenOepra — MiBanenko. 3apsia

sapa. MaccoBo€ 4HCI0 sapa. H3o0Tombl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacna.

DJeKTpOoHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,




[Mo3urponnslii B-pacnan:
A A Oz | .,
sX—=- Y + je+ v,

l'amma-n3iydenue

4.3.3

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ny % 2T

N(t)

HYCTB m — Macca paJuO0aKTUBHOI'O BCIICCTBA. Torma

-t
m(t) =mgy* 2T

m(t)




4.3.4 Snepubie peakiuu. Jlenenne u cUHTE3 SAEp




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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