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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAHero oOuero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOXXCHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTenbHOM mporpammel, npexactraBieHHbix B ®I'OC COO, a
TaKke ¢ yuy€Ttom QenepanbHOil pabouell mporpammsel Bocnutanus u Konuenuuu
npenoaaBaHusi yueoHoro npeameta «Puszukay» B 00pa3oBaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ ®depeparuu,  peaJM3yIOMMUX  OCHOBHBIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOr0 TpeaMera ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOTO MpOIEecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYaromIMXCA.
[Iporpamma 1o ¢u3uke naér NpejcTaBlIEeHUE O LEJAX, COJACpPKAHHMM, OOIIei
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IMO3BOJSIET PEaM30BaTh
3a/1auu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUM IS
NPOSIBJIEHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHmuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO pPa3IU4YHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mo ¢usMke ONpeNeNsloTCS IUTAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHMs: JIUYHOCTHBIE,
METanmpeIMeTHbIE, TMpeaMeTHeie (Ha  yruiyOn€éHHoM  ypoBHe).  Hayuho-
METO/IOJIOTHYECKON OCHOBOW it pa3paboTku TpeOOBaHWA K JUYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3ysibTaTaM OOy4YalolIUXCs, OCBOMBIIMX
mporpaMmy 10 (uU3MKe Ha YpOBHE CpEeAHEro o0mero ooOpa3oBaHUs Ha
yrayOnE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo ¢pu3MKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3WMKH HA YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTAThI 10 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke WMEeT NPUMEPHBI XapakTep W MOXKET OBIThH
MCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOMX PA0OUUX MPOTPAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEeH U
MPEAOCTABISIET BO3MOXXHOCTH I pealiu3alliid  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3NKKW HAa YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KauecTBe y4eOHOTO IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyxkaromeM mupe. [lIkonbHbIN Kype pu3nku — cucteMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHMM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HaHUM ONpEeNeNuiio XapakTep U OypHOEe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oOydaromnierocsi, B GOpMUpPOBAHUE YMEHUM MPUMEHSTh HAyYHBIN
METO/ TTO3HAHUSI TIPU BBIMOJTHEHUHN UMU YY€OHBIX UCCIICIOBAaHUM.

B ocHoBy Kkypca (hu3uKH Ha ypOBHE CpeIHETr0 00111ero 00pa3oBaHus MOJ0KEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopui. Beaymmum B Kypce sBisieTCs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanmnzanus NpeanosaracT MCIOJIb30BAHUE
T'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
buzuku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoena npuknaonon nanpasnennocmu. Kypc busuku yrmyOon€HHOTO ypOBHS
MPEIIOJaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTUYECKHUX
MPUJIOKEHUN M3YYEHHBIX TE€OpHUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX TMPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONEepKaHMs, TOCBAMIEHHBIX DKOJIOTHYECKAM TIpoOJeMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKke OOCYXICHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHnue cofepkaHus MporpaMMsl 10 (PU3HUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIUAIIAX CUCTEMHO-AESATEALHOCTHOTO mojaxoaa. [ Gpu3nku peanusaiusi 3TUX
MPUHIIMIIOB 0a3UpyeTCS HA MCIOJIb30BAHUU CAMOCTOSATENIBHOTO AKCIIEPUMEHTA KaK
MIOCTOSIHHO JeicTBytonero ¢akropa yuyeOHoro mpouecca. st yriayOia€HHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOSATENIBHOTO YYEHHMUYECKOTO JKCHEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, 1abopatopHbie pabOThl U pabOThI MpakTUkyma. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3anuu (QU3NYECKOro NpakTUKyma. B mepBoM ciyyae
MpakTUKyM npoBoautcs iaubo B koHEe 10 u 11 xnaccos, 1ub0 mociie nmepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
WHTerpanuss padoT MNpakTUKyMa B CHCTEMY Ja0OpaTOpHBIX paboOT, KOTOpHIC
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOJAUTCA
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BUa O6€3 MOIIaroBoil HHCTPYKIHUU.

B mporpamme 1o (Qu3mke cucTeMa YYEHHYECKOTO OJKCIECPUMCHTA,
7a00paTOPHBIX padOT M MPAKTUKyMa TPEJCTaBlIeHA CIUHBIM TepedyHeM. BbIOOp
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUUYECKHX PAa0OT OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa30BaTENIbHOTO MPOLEcca UCXO/Is U3 OCOOEHHOCTEH OYPOUHOTO
IUTAHUPOBAHUS W OCHaleHUs kKaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHUE OOYYarONMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (DM3MUECKMX BEJIMYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl U 3aKOHOMEPHOCTHM KaK M3 OJHOTO paszierna Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/NcKa3aHue MPOTEKAHUS
bU3HMYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACNU JUIsl CUTYallMU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k maTepuaibHO-
TEXHUYCCKOMY OOECIICeUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIETo 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeIMeTHOro KaOuHeTra. B kabuHeTe GU3MKU MODKHO OBITh HEOO0XOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YyKa3aHHBIX B Iporpamme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboOT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHNE.

JlemoHCcTpanmonHoe oOopyaoBanue (GOPMHUPYETCS B COOTBETCTBHH C
MPUHIIMTIOM MUWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOIECCOB, OMIHUPUYECKUX |
(dyHIaMEHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MMPUMCHCHUN.

JlabopatopHoe 00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JBYX oOy4ammuxcs. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYOBAaHMS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

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

(¢opMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCAd K HAYyYHOMY
U3YYEHUIO MPUPOJBI, pa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepPUH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAaHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpoOBaHUE TPEICTABICHUNA O poJd (PU3MKKU JUIsl pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE MpEACTaBIICHUM 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKON, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkenue 3TUX 1elied o0ecrieyuBaeTcsa pelieHueM CIEIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0NUX (PU3MYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MTPUMEHITh TEOPETUUECKUE 3HAHUS I O0BICHEHHUS
buznuecKknx SBICHUA B TPHUPOAC M I MPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3syMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MonenaH, aaeKBaTHOM YCIOBHMAM 3aJayd, B TOM 4YHUCJIE 3a]ad
MHKXEHEPHOI'O XapaKTepa;

MNOHUMaHUE (PU3NYECKUX OCHOB M IPUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIbHOIO IUIAHWPOBAHUS U IPOBEICHHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHaluM3a M UHTepHpeTanuu uHOOpMalnH,
OIpPEJIENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O pE3yibTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JIEATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBIA ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

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

[Ipennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb JabopaTOPHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTaOOpPaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblilt MeTOX MO3HAHMS MPUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHnslii MeToa o3HaHUs U
METO/IbI UCCIIeI0BaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (PU3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBble M IU(pPOBHIC
U3MEPUTENIbHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATUUKOBBIC CUCTEMBI).

[Torpemnoct  u3MepeHudd  pusznueckux  BeauuyuH  (abcosfoTHasE U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TeIo, HiAcanbHAs >KUIAKOCTb, WJICATIbHBIA Ta3, TOYCUHBIM
3apsn). ['unoresa. @u3n4ecKkuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Duznyeckas
TEOpHs.

Ponb m mecto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOUN HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa W HaNpsHKEHUS B LENU MOCTOSHHOTO TOKa MPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3MepeHus
(bu3MYeCcKUX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTEIbHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a1ayl MEXaHUKHU.

Panuyc-BekTop MartepuanbHOW TOYKH, €TI0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemerienne, CKOpPOCTh (CpelHsIi CKOPOCTh, MTHOBEHHas CKOPOCThb) H
YCKOPEHUE MATEPUAIBHOM TOYKH, UX MPOCKIMH HAa OCH CHCTEMBI KOOPJMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOIMHEWHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKU OT BPEMEHH U M X
rpauKH.

CBobOomHOE TmMajaeHue. YCKOpeHHue CBOOOJHOro majcHus. J[BWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY)KHOCTHU. YTJoBas M JIMHEWHas CKopocTh. Ilepmon u yacrora oOpaiiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TIOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JNBWKCHHE CHApsAOB, ILENHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie1oBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIONB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne ABMWXKEHUS Tena, OPOLIEHHOrO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpapiienre CKopocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPAGKTOPHl, CKOPOCTEW NBHXKEHHUS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus npu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(ppoBOH 1ab0paTopun).

WN3yuenue [nBWXKEHHMS Tena, OpOIIEHHOTO TOpu3oHTaIbHO. I[IpoBepka
TUIIOTE3l O NPSMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY NaIBbHOCTHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO Tea.

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

HccnenoBanue 3aBUCUMOCTH Iepuojia OOpalieHus: KOHMYECKOro MasiTHUKa
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpuHumn cynepno3uuuu cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna Ts%KecTH. 3aBUCUMOCTb YCKOpPEHHUsI CBOOOJHOIO MaJIeHHUsS OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHEThl U OT reorpaduyueckoid IMHPOTHL. JIBUXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuyeckas 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 CONPOTUBICHUS TPU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenuie ABMKEHUS T€Nl B MHEPIMAIBHBIX U HEMHEPLUUAIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByxX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPHUIIOKEHHBIX K TeIy CUl C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOACHCTBUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIEH CHII IIPU ABUKEHUM OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux AedopMalum.

N3ydyeHnne ABUKEHUSA CHUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOU YepE3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddduimeHnrta
3aBUCUMOCTH Fp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PUILIEHTOM TpEeHUSI.

N3ydenune nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [loctymaTenbHOe M BpamiaTeIbHOE JBHKCHUE
TBEpAOro Teya. MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, NPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMIHOE PABHOBECHE.

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

Jemoncmpayuu.

YcnoBusi paBHOBECHSI.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue yclioBHM paBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOTO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHUus 6 Mexanuke.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTEPUAIbHBIX TOYEK. LIeHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMiynbe cuitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuH. ['paduyeckoe
MpeCcTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi mMarepuaibHOM TOuykh. TeopemMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLUHWAIbHbIC CUJbL. [lOTEHIManbHAas >SHEpPrus.
[loTenuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyXkuHbL. [loTeHumanbHas
JHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
Teja B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM s HUACATBbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOAOMET, KOmEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHbIe mpeBpalieHus KUHETHYECKOM M MOTEHUHUAIBHOM JHEPruy IIpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOIHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomut, npaAKmMuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenue cuibl TSITH, CKOPOCTA MOJENH JIIEKTPOMOOWIIS UM MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUH.

N3Mepenne KWUHETUYECKOW SHEPTUM TEJA 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUMKEHUM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazaea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUST MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jubdys3us. bpoyHoBCckoe nBMXKEHHE. XapaKTep
NBW)KEHUS W B3aWUMOJCHCTBUS 4YacTHIl BeniectBa. Mojaenu CTpOeHus Ta3oB,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEILIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u  pasmepsl Mosiekyn (aromoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

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

Mojenb uaeanbHOrO ra3a B MOJIEKYISIPHO-KMHETUYECKON TEOPUU: YACTHUIIBI
raza ABWKYTCS XaOTUYECKHU U HE B3AUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBeie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomoTHas
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecch B

ujeaTbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBa3p  MeXIy JaBJI€HUEM U CPEeAHEM KHHETUYECKOW  DHEprueu
MOCTYMATEIHHOTO TEIJIOBOTO JBIMXKCHHUS MOJIEKYJI HUJEaTbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEeN
KMHETUYECKOM SHEPTUeil MOCTYNAaTeIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, Moxy4eHrue HaHOMaTEepPUAIOB.

Jemoncmpayuu.

Mopenu ABUXKEHNS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnens onbita lTepHa.

[IpuTsxkeHrne MoOJeKyI.

Mogenu KpucTajuIM4ecKuX pemeToK.

HabGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPaKmMuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECUS IIpHU
TEMJI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30X0pHOTo mpoiecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CpEJIHHE 3HAYCHUSI BEJIUYMH, OMMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMOnpoW3BOJNIBHAS — pelaKcauus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHHWM:
ypaBHeHHe MeHneneeBa—KianelipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPIUU.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUsSl YacTHIl, BHICOKUE
TeMnepaTypsbl. BeipaxeHnue sl BHyTPEHHEW YHEPIUU OJHOATOMHOTO HI€AITBHOTO
rasa.

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

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

Temonepenaya  kak  cmocod  U3MEHEHMS  BHYTPEHHEH  AHEpruu
TEPMOJAMHAMUYECKON  cUCTEeMbl  0e3  coBepieHust paborel.  KoHBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHUE.

KomnuectBo Ttemnotel. TennoéMkocTs Tena. YaenpHas W MOJSIpHas
TEIJIOEMKOCTH BEIECTBA. YpaBHEHHE Mailepa. YenbHas TeIioTa CrOpaHus
ToriuBa. Pacyér KonuyecTBa TEmJIOTHI TpH Terwionepenave. [lonstue 06
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa dHeprud. KomndecTBo
TEIUIOTBI ¥ paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJIMHAMUYECKOW CHUCTEMBI MPOXOAUT
eMHCTBEHHAs aauadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
komreHcanuu (Knaysuyc). HeobpatumMocTs mpupOoaHBIX TPOIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOJWIbHUK,
KOHJIUIIMOHEP, AW3ENbHbIA W KapOIOpaTOpPHBINA [ABUTATENM, MapoBas TypOWHA,
MOJIyYEHHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJO0B C
WCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIM3AILMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PACIIUPEHUU.

BosnymHaoe orauso.

CpaBHEeHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

UccnenoBanue anuadaTHOrO mpoliecca.

KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEKMOJEKYJISIPHOTO B3aUMOJCHCTBUS U
TEeMIEpaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. DPazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HEHachIlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh
OoT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

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

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacmupeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCIIUPEHUs Tell (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHeprun B Pa3zoBbIX Mepexoaax.

YpaBHeHHE TEMJIOBOIO OanaHca.

[ToBepxHocTHOEe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBinenus. /[aBnenue noa MCKpUBIEHHON NOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHME NPOLECCHI:  JKHUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenne. Kunenue npy noHM>X€HHOM J1aBJICHHH.

N3Mepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITH C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOwra.

UccnenoBanne 3aBucuMOCTH jAedopMallid PE3MHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusl Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA DJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS JIIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 31€KTpUUECKUE 3apsibl.

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbid  3apsin. Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTo 1moist. OJHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsana B 3JIEKTPOCTATUUYECKOM IIOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisd (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpyuHIMI CynIepnO3ULNY STEKTPUUECKUX TTOJEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lome
PAaBHOMEpPHO 3apsbKeHHOro mo o0wbéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCcKOHEUHOM TUIOCKOCTU. KapTWHBI JMHUNA HanpsyKEHHOCTH 3THX MOJeH U
SKBUIIOTCHIIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvuanekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JlnanekTpuyeckas
MIPOHULIAEMOCTh BEUIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coeMHEHUE KOHIEHCATOpOoB. [locaenoBaTenpbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHUE HIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Bau ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apSIKEHHBIX IJIACTHH.

Mopgenb anexTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITIOCTOSTHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOrO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaka KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIYy4EHUsI CBETOIMO/IA.

N3ydenune nporekanus ToOKa B LU, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

UccnenoBanue pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcoBus CylecTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHuKun
toka. Hanpsixxenue U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUIECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUSA
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJIWHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX nekTprueckux mnemnen. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

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

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) JJICKTPUYECKOW I1ienmd. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSDKCHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsKEHUS ISl PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TraJIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

HccnenoBanue cCMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS I JIAMIIbI
HaKaJuBaHUs.

VYBenuueHue npejaesa u3MepeHus: amnepMerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanre pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAJIOB. 3aBUCHUMOCTbh CONPOTUBICHUSI METANIOB OT
temneparypbl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOgHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPBI.

DONEKTPUYECKUA TOK B DJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS ITHCCOLMALINS.
DnekTponus. 3akoHbl Papajies A FIEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30paspsiHble
JaMIIbl, 3JIEKTPOHHO-TyueBass TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOpP, (POTOAMON, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsal U MPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OTHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKU MPAKTHUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUUYHUH C UCTIOJIb30BAaHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITHUUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIICPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

Me:xnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUuKH, OUOJIOTUH, XUMUH, Te0rpaduu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SABICHWE, HAay4HbIM (DaKT, rumnoresa, (puU3MUecKas BeIUYMHA, 3aKOH,



TEOpusl, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpPUTENbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuxka: pelnieHHEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM npupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpesbl,
yTUIU3alusl OMOOPraHUYECKOro TOIUIMBA JUIsl  BBIPAOOTKH  «TEIJIOBOM» M
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYJ,
MOJIb BEIleCTBAa, MOJSIpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBaA TBEPABIX TEJ, KUIAKOCTEH M ra3oB, KUJIKUE KPUCTAIUIBI, DIEKTPUUECKHUE
CBOICTBA METAJUIOB, 3JIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonoz2usa: npeodbpazoBaHue JBUKEHUH C MCIIOJIB30BAHUEM MEXAHHU3MOB,
y4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIUU
(KpOHIITENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOUHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE€ HAHOMATEpUajoOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpHUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHAMHUKA.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bexktop marHuTHOM wuHAyKIuu. [IpuHnun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe moJjie TPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KaTyIIKH U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. /[BHKEHHE 3apsIKEHHOW YaCTUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl Jlopena.

MaruautHoe nosne B Beuiectse. PeppoMarHeTUKH, apa- U THAMarHeTHUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHMi  WHAYKOUM ~ MarHATHOTO  TIOJISL  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3anmoselicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBukeHus myyka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHnun NeNCTBUS AIEKTPOU3MEPUTEITHLHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTUKOB.

UccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas UHOYKWuUs.

SlBneHne BJIEKTPOMAarHUTHOW WHAYKOMH. [loTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Pyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OAHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECChl: WHAYKIMOHHAs
MeYb, COJICHOU, 3alllUTa OT JEKTPU3ALUU TN MPU ABUKEHUH B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBaeHust 31IeKTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[Tagenne marauTa B aJJIOMUHUEBOM (MEeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.

UccnenoBanue sBI€HUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne UHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

UccnenoBanue sIBICHUS CAMOUHIYKIWH.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHepaTopa.

Pasznen 5. Kosie0Oanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.

Konebarensuasa cucrema. CBoOO01HEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JTUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHMS MEXaHWUYECKOW >Hepruu). BeiBosa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJeOAHUNM M3 UX IHEPreTUUYECKOTO U
KHHEMAaTHYECKOTO OITMCAHMS.

AMmintyna u ¢asza kosiebanuiti. CBsI3b aMIUTMTYIbI KOJEOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTyIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHHS.

Ilepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJICOAHHW MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUS.

TexHU4YeCKHe yCTpOUWCTBA M TEXHOJOTHYECKUE MPOILECCHI: METPOHOM, YacChl,
Kadelld, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch KoueOaTeIbHOr0 JIBMKCHUS.

HaGmonenne HE3aBUCUMOCTH TIeproa MajbIX KojaeOaHU Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJ1a CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHUl TIpy3a HAa MAacCUBHOW TMPYXKUHE C IENIbIO
dbopMUpoOBaHUS MPEACTaBICHUN 00 UeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHEHUS YHEPTHH MPH KOJICOAHUSIX Ipy3a Ha TIPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomot, NpaKmMuKym.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUN HUTAHOIO U MPYKHUHHOIO
MasiITHUKOB.

N3yueHne 3aKOHOB JABUKEHUS TeJla B XOJ€ KOJeOaHu Ha yIpyrom mojaBece.

N3ydeHne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHUI.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJIHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebaTtenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHHS YHEPTUH B UACATHLHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromume 3JIEKTPOMATrHUTHBIC KoJieOaHus. BreinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHbli TOK. MOIIHOCT NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JEHCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa M HANpsDKEHUs TIPU Pa3IuyHON (dopme
3aBUCHMOCTHU [IEPEMEHHOTO TOKa OT BPEMEHHU.

CuHycouJlanbHbIli TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepenada U moTpediieHHE
3JIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU MPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHUYeCcKHe yCTPOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IEKTPOIIEepe1ay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJIE€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyXI€HHbIE CHHYCOUAAIbHBIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoiicTBO M IPUHITUIT ISUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuol, npaKmuKym.

N3yuenne Tpancpopmaropa.

HccnenoBanre nepeMeHHOro0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanuie paboThl HCTOYHMKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpeloMieHue, uHTepdepeHuus u
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEJIOMIICHUE,
noJisipu3anus, uHTephepeHIus u AUPPaKIus.

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

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPe/Ibl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCcTpaHEHUE MOTIEPEYHBIX U MTPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MEXaHUIeCKUX BOJTH.

AKyCTHYECKHN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HabGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJieOaHUI.

UccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHHUE,
MpeJIoMIIeHHE, NoJispu3anus, Tudpaxkuus, uaTepdepeHIus.

OGHapy:xeHue uH(}ppakpacHOro U yIbTPAPUOIETOBOTO U3ITYUECHHIA.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMosHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4euyHbIli HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus ceta. [locTtpoeHue m3o0OpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nydeit B mpusme. ucnepcust cBera. CioXHbIM cocTaB O€oOro cBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBamomme JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTOsIHME M ONTHYEeCKas CWiIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(hEepUYecKOr JTUH3BI OT €€ TeOMETPUH M OTHOCHUTEIBHOTO
II0Ka3aTelIsi IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIErO JIMH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontudeckol ocu. IlocTpoeHne wu300pakeHUH TOYKM M OTpe3Ka MPsSMOU B
coOMpAaIONIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

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

[Ipenens TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

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

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPaKIIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JyIa,
nepuckorn, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenre BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudppakiinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBeTa.

[IpumeHeHne noasIpoOUI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmuKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pACCTOSHMS OT BemlecTBa (Ha
pUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3zo0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, tHTEpGEPEHIIUN U TIOJIpU3aIUN CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanue TUPpakImOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pazgen 6. OcHOBBI ClIeMAJIbHOM TEOPUU OTHOCUTEIBbHOCTH.

['pannnpl  NPUMEHMMOCTHM  KJIAaCCMYECKOM  MexaHuku.  lloctynats
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue mpUUUHHOCTUA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHEPrusi U UMNYJIbC PEISATUBUCTCKOW YaCTHUIIBI.

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



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

VYueHnnyeckuit IKCIEPUMEHT, J1aOOPaTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIHM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO Telia).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa st potodaddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIGHME CBeTa Ha abOCOJIFOTHO
MOTJIONIAIONTYI0 U a0COJIOTHO OTpaKkarollyrd mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ae bpoiins. JlnuHa BosiHb! ne bpound u
pasMepbl 00JacTH JIOKATW3alMM JABWXKYIIEHcs vacTuiel. KopmyckymsipHo-
BOJIHOBOM ayanu3M. [{udpakiys 37eKTpOHOB Ha KpUCTasliax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CIEKTPOMETP,
dboTosnemMenT, (HOTOMATUYMK, TYHHEIbHBIM MHKPOCKON, COJHEYHasi Oarapes,
CBETOUO.

Jemoncmpauuu.

®dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

UccnenoBanne 3aBUCMMOCTH  CONPOTUBICHUS  MOJYHPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoauog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauol [Inanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITEl MO HCCIAEIOBAHHUIO CTpOoeHUs aToMma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u nornoimeHue (OTOHOB MPHU MEPEX0/ie aTOMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyuyeHHe cBera. Jlazep.

TexHU4YeCcKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

OrnpeneneHue IJIMHBI BOJHBI JTA3€PHOTO U3JTYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas moxaens snpa [eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomnsl.

PanunoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH paJMOAaKTUBHOIO pacmnajaa. PajiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranu3Msbl. EcrecTBeHHbI (hoH n3nydenus. Jlozumerpus.

DHeprusi CBsI3M HYKIIOHOB B siipe. Slnepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobdieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. JKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTtoabl perucTpanuy U UCCIEAO0BAHNS AIIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBIL.
[IpencraBnenue o CtangapTHoit Mojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHo moaenu. TEéMHas Marepus U TEMHas
JHEprus.

EnunacTBO Drzmdeckoit kKapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.

UccnenoBanue TpekoB yacTull (1o TOTOBBIM oTorpadusm).

UccnenoBanue paioakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpOHOMUU. [IpuKiIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTpOHOMHUYECKUX HccaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BHINMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. Conneunasi akTUBHOCTh. MIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHBIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOW IOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpEeHHEE CTpOeHHUE
3BE37. COBpEMEHHBIEC MPEICTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHua U
3BE3/. DTalbl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagmoranaktuku U kBazapbl. YEpHBIE ABIPHI B siApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ima. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PemmkToBOE H3ITydeHUE.

MacmrabHas ctpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN IJIsl OTPEIeICHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

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

Du3nYeCKUl MPAKTHKYM.

Crioco0b1 m3MepeHus: GU3NIECKUX BEIMYUH C UCIIOJIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHUN (HU3UYECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
du3MYecKUX BEIWYMH, MPOBEpPKA MPEIJIOKEHHBIX rumore3 (BoIOOp H3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliaXx «YUYEHUYECKHUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maromee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEpPKaHUs pa3lie]oB Kypca «MexaHHuKay,
«MonexynspHas Qpu3nka U TEpMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBD»Y, «OCHOBBI CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IeMEHThl ACTPOHOMUHU U aCTPOPUIUKIY.

Ponpr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOU cepax AesSTENbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UpPYIOIIe, OOBACHUTENLHOM M  NPOTHOCTHYECKON  (QyHKIUI
(¢usznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HOPMUPOBAHUM MTPEICTABICHUN
0 (Qu3nyYecKol KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usukum yrioyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusvie noHAmMUA, C6A3AHHBIE C UYUECHUEM MEMOO08 HAYUHO20
no3nanuA: SBIEHUE, HAay4HbIM (akT, rumoresa, (Gumyeckas BEJINYUHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNUH, N3MEPUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsL.

Mamemamuxka: peEUICHHWE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX MPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB.
[IpousBosHbie 3neMeHTapHBIX (yHKIUNA. [lpu3Haku 1omO0US TPEYroOJbLHUKOB,
ompeiesIeHne TUIONIaau TUIOCKUX GUryp u 00bEMa Tel.

Buonozua: snextpuueckue SsBIECHUS B JKUBOW NpUpPOIE, KojieOaTelbHbIE
JIBYKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIPpU IPOU3BOJICTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAoLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B JKUBOU
IIPUPOJIE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKAs CTPYKTypa TBEPIBIX
TEJI, MEXaHW3Mbl OOpa30BaHMsS KPUCTAUINYECKONM pEHETKH, CIEKTPaJbHBINI
aHaIN3.

I'eocpagpua: wmarautHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoABUraTeNlb SJKOOU, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTponepead, 31eKTPOABUraTeNb, pajap, paIuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapes, CIyTHUKOBBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI Y4yeOHOro mpeamera «Du3uKay
JOJKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCThH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpPaBJICHUH
BOCIHUTATEIbHOU IESTEIHOCTH, B TOM YUCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMU  OOYYAlOIIErocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIOBEUCCKUX T'yMAaHUCTUUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOmecTBa, y4yacTBOBaTH B CAaMOYIpaBJIEHUHM B  00pa3oBaTEIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUAJbHBIMA  HMHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH POCCUNCKON TpakIaHCKOU WJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHWBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIOYAs OSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (U3HUKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

OCO3HAHUE LIEHHOCTU HAYYHOW IEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (U3UKH OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1edcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpENIeNATh 1NN ACSATENBHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUYUST B PaCcCMaTPUBAEMBIX
(bU3HUECKHUX SABICHUSIX;

pa3pabaThIBaTh TUTAH PEIICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a HMEIOITIXCS
MaTePHATbHBIX 1 HEMAaTePUATHHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNIBTATOB IEJISIM, OIEHUBATH PUCKHU MOCIIEICTBHIA IEATETLHOCTH,
KOOPJIMHUPOBATh ¥ BBINONHATH pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC HeﬁCTBHﬂZ

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHSIMHU U METOJaMHU
(u3HUECKON HAYKU;



BJaJ€Th  HABbIKAMM  y4e€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a1ad  (PU3UYECKOTo
COJICp>KaHMsl, TPUMEHECHHIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMH JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, MPeoOpa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U W aKTyaJIM3UpOBATH 3aj/ady,
BBIIBUTATh THUNOTE3y €€ pEeIIeHUs, HaXOAuTh apryMEHThl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKJICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJI€ pEIICHHS 3aJayd pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUA MO0 (QU3UKE B MPAKTHUYECKYI O00JaCTh
KU3ZHEEATEIHbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, IOMYCKAIONME abTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmaumeii:

BJI/ICTh HABBIKAMHU MONY4YeHUS MH(DOpMaAUU (HU3UIECKOTO COACpKAHUS
Y3 UCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIATH IOMCK,
aHaIM3, CHCTEMATH3AIMI0 W WHTEPHPETANI0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMH B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEPKaHUS B Pa3IUUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U I€JEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEJCTABICHUS U BU3yaJIU3aLIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



OCYLIECTBJISITh OOILlEHHE Ha Ypokax (U3MKK U BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallMi © CMAr4arh
KOH(JIUKTBI;

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

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUN C y4y€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISITh IUIaH
JENUCTBUH, paclpeesTh POJu ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYXK/1aTh
PE3yNbTATHl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  HpPOSBIATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyITHpOBaTh COOCTBEHHBIC 3a1aUH;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHNM;

nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATH NPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULUA B 00JaCTH
(GU3UKH, TMOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B IE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

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

UCIIOJIB30BaTh NPUEMBI pedaeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO UX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUX IPU AHAIU3E PE3yJIbTATOB
JIEATEIIBHOCTH

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mponecce AOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I10

buzuke IS ypOBHS CpeaHero oOmero o6pa3oBaHus Y OOyYarommXcs

COBEPIIEHCTBYETCS AMOIIMOHAbHBIH UHTEIJIEKT, peAnoararonmi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIIOCOOHOCTH AJaNTHPOBATHCS K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TMPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €r0 TPHU OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHBbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOW M JITHYECKOM cdepax JeaTeIbHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  Qu3Mueckol Teopuu —  MEXaHHUKH,
MOJICKYJISIPHOM (PUBHKUA U TEPMOIUHAMUKHU, POJIb (GU3UUECKONH TEOPUH B
dbopmMupoBaHUU MpECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paziuyath YCJIOBUS TNPUMEHUMOCTH MoOjeied (U3WYECKUX Tel U
MPOIIECCOB (SIBJIGHUI): WHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEIO, MAaTepuajbHasi TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE TMajicHUe, aOCOJIFOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCOIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCUHBIN 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

pasznuyarh yclIoBUSA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PHU3NYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHMYECKOTO JIBM)KCHHsS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess miiss CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUHU, CBSI3b PabOTHI CHJIBI C M3MEHECHHEM MEXaHMYECKOW JHEprud,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IECKOe BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHECHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U ABJICHUS, UCIOb3Ys
ocHoBHble moNokeHuss MKT w 3akoHBl MOJEKYIsSIpHOW (QU3MKK U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW B3HEPrHuel TEIUIOBOIO ABHXKEHUS M KOHIICHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATYphl BEIIECTBA CO CPEAHEW KUHETHYECKOU
SHEPrueu TEIJIOBOTO JIBUYKEHUS €r0 YacTHIl, CBS3b JABIICHUS HUICATBHOTO
raza C KOHIEHTpaUMEld MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIH30BaTh
MaTEMaTH4ECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA SIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKM BaXXKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A1 31€KTPOIN3a);

OMUCHIBAaTh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
nepeMEIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€JIAa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJIbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKash HHEeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emiéil BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIHMYECTBO TEIUIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTa B TEpMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOrO Trasa,
OTHOCHUTENIbHASI BIAXHOCTh Bo3nyxa, KIIJ| wuaeasibHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE TO0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HAIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKEHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUMANT 3JIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIllpsDKEHUE, MOIIMHOCTh TOKA, DJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHHUE Y4YacTKa LENU C IOCIEIOBATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKAaHUA  (PUBWYECKUX  SIBICHUU:
MEXaHUYECKOE JIBWKCHHWE, TEIUIOBOE JBWKCHUE 4YacTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIOKCHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHAEHCALIUSI, TUIaBJICHUE U KPUCTAIUIN3ALIMS, HAIPABICHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALMS TEJ, SKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHUMEM  MOPSIMBIX  M3MEPEHUUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAE TPaPuUKOB C YUYETOM



aOCOJIOTHBIX TIOTPEITHOCTEH N3MEPEHUH, JIeTaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEPCHHS, OICHUBATH aOCOJIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIITI0KEHHOM TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJBbTaThl W JCNaTh BBIBOJ O CTaTyce MPEII0KCHHOU
TUTIOTE3bI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCINEpPUMEHTa, MpakTHKymMa U  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacu€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJJaHHOM
¢du3nUecKkoll MOJICIbI0: Ha OCHOBAaHWW aHaIM3a YCJIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM 3ajayw,
OpUMEHSITh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nuecknuxX TEOpUN TMpPU MCIOIB30BAHMM MAaTEMaTUYECKUX METOJ0B
pelIeH s 3a/1a4, MPOBOIUTH PACUEThl HA OCHOBAHWU MUMEIOUIUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOIbI PEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3yIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHHs 3HAaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPAMK 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GhU3HYECKHe SBICHUS;

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBSACHEHHS OCHOBHBIX
NPUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHWE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBSI3aHHOW ¢ (PU3WYECKUMH TMPOIECCaMu, C
MO3UINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONH30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTUH IS JajdbHEHIIeTO pa3BUTUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CIOCOObI padboThl ¢ MH(pOpMalHel pu3n4IecKoro
cColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJi1 TIOMCKa, MepepaboTKU W NPEIbsSBICHUS YydyeOHOU u
HAYYHO-TOMYJISIPHON MHGOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKM B Mpolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C HCIOJIHEHHEM pPAa3JIUYHbIX COILMAJIBHBIX PpOJeH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, pAlMOHAIBHO PACIIPEACNATh AeATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBATHO OLICHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K OyyIiel npogecCuoHaNbHON IEATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIS.

K xonmy oOydenuss B 11 knacce mpeaMeTHble pe3yJbTaThbl Ha YTIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

MOHUMATh podb (QU3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIEHON M 3TUYECKOM cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4yHOW KapTHWHE MHUpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEITFHON M TPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpHUH —
ANEKTPOJAVNHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, ponb Gu3NUEecKo TeOpuu B (POPMUPOBAHUHU TPEICTABICHUN O
dbusznueckor KapTUHE MHUPA, MECTO (PU3NUECKOW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJENe (U3W4ecKux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHUE KOJIeOaHUs, MAaTEMaTHICCKUH MasTHUK,
UJCaNbHbI MPYXKUHHBI MasTHUK, TAPMOHUYECKUE BOJHBI, UJCATbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIEel aToMa, aTOMHOIO sijipa 1
KBAHTOBOM MOJICJIIN CBETA;

pasziuyath ycJIOBHUS (TCpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSCHATH AIEKTPOMArHUTHBIE MPOIECCHl U SIBICHHUSA,
WCIIONB3YySl OCHOBHBIC TIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHEUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuna Awmnepa, cuia JlopeHua, 3akoH
AJEKTPOMAarHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  JJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOpPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBIICHUS, UCTIONbB3YS
MOJIOKEHUSI  KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEHHa A
dororddexra, mepBbli U BTOpod moctyinarel bopa, mnpuHUUN
COOTHOILIEHUs HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YHCEN W DHEPIHU B SACPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONHUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYMHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN IEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMATOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIA MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
IPOBOAHUKA C TOKOM, PENSTUBUCTCKUN UMIYJbC, TOJIHAs OSHEPrHus,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apAll A/Ipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATh  OCOOCHHOCTH  MpOTEKaHWUS  (U3WYCCKUX  SIBIICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHAYKIIUS, PE30HAHC, HHTep(] epeHITus
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKCHHE,
dotosnexTpuueckuii 3pdexr (dhoroaddekr), anpda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue saep, (pu3udyecKkre NPHUHIMIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

OTIpEIeNSITh HAMpPaBICHUE WHIAYKIIMA MAarHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, cHJibl AMriepa u cuibl JlopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €TO XapaAKTEPUCTUKH,

NPUMEHSTH OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU WU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (UBNYECKUX  MPOIECCOB,
MPOUCXOMAMINX B 3BE37aX, B 3BE3HBIX CHCTEMaxX, B MEKTATaKTUUECKOU
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIOIUY 3BE311 U Beenennoii;
NPOBOJUTH HCCJIENOBAaHUE 3aBHCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWH, TPH HOTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBAaTh pe3yJdbTaThl TOJYYEHHOW 3aBUCUMOCTHU



(¢u3nUecKUX BEJIMYMH B BHJE TpapuKOB C YYETOM aOCOJIFOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTHUMATBHBIA METOJ M3MEPEHHsI, OLIEHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3BI: IIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JIeNaTh BBIBOJ O CTaTyce MpPeIIOoKEHHOU
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0ro1aTh TpaBmiia 6€30MacHOrO TPy/la MpU MPOBEACHUH HCCIIETOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, TNpPaKTHKyMa ©  y4eOHO-
MCCIIEJIOBATEIILCKOM W TIPOSKTHON JEATEIBHOCTH C WCIIOJIIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
(¢u3nyeckoil MOJENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
(¢usnyeckue MoOJENIH, OTBEYaolUe TPeOOBaHUSAM 3aJaud, MPUMEHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOpPUH
OpY  HWCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B peIIeHus 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3aJaud, TpeOylolue NPUMEHEHHsI 3HaHUHA U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKe MHTETpallMi 3HaHUN U3 JPYTUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy>KICHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHMUS;

UCTOJIb30BaTh TEOPETUUYECKUE 3HAHMA [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUUECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOAUTH TNPUMEPHI BKJIAZa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUECKUMHU TPOIECCAMH, C
MO3UIINH 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUHA O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOTMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o01ecTBa;

MPUMEHATh pa3iudHble CIOCOObI PadOThl ¢ MHpOpMALMEH (PU3NUECKOrO
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIOJb30BaTh COBpEMEHHBIE HH(GOPMAIMOHHbIE
TEXHOJIOTUU JJISI TOWCKa, MEepepaOOTKH W MpeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINT
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUECKHU
aHAJTU3UPOBATh  MMOJydyaemMyr  WHOpPMalMIlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMaIINY;

MIPOSIBIISTH OpraHU3aIMOHHbIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHWW B  TIpoliecce
BBITIOJIHEHUS POCKTHHIX U yUeOHO-UCCIIEI0BATEIbCKUX paboT;

paboTaTh B TPYIINIE C WCIOJHEHUEM pPa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACIIPEACISITh JACATEILHOCTh
B HECTaHJAPTHBIX CUTYyallUsX, aJICKBaTHO OLIEHUMBATh BKJIAJ KaXJIO0TO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TPOOJIEMBI;

IPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodecCHOHaAbHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.
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Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 10 hitps://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHuUs 15 hitps://m.edsoo.ru/39859¢f1
)3 MexaHW4eCcKUe U JIEKTPOMArHUTHbBIE 10 1 bubnuoreka [JOK
) BOJIHBI https://m.eds00.ru/39859¢f1
bubnuoreka [JOK
24 25 1
Onika https://m.edsoo.ru/39859%f1
Uroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0o0.ru/39859¢f1

Hroro no pasaeny




Pa3zngen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
' PIYCKYIAD o https://m.eds00.ru/39859¢f1
bubmmoreka [{OK
4.2 (6))
H3HKa aToMa > https://m.eds00.ru/39859¢f1
43 ®u3rKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCcTHUI] https://m.edso00.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMHUU U acCTPOPU3UKU hitps+//m.edsoo.ru/39859f
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
61 DHUSHICCKI MPAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHHUE
Cucremaruzanusa 1 0000IeHIE
71 MIPEIMETHOTO COJCPKAHUS U OTbITA 15 bubnunoreka [JOK
' NESATETHbHOCTH, PUOOPETEHHOTO TIPH https://m.edsoo.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no paszneny 15
bu6mmoreka [JOK
P 1
C3CPBHOC BpeMi 0 https://m.edsoo.ru/39859%f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUS o0pa3oBaTe/ibHbIE
padoThI padoTsbl
pecypcsl
| ®uszrka — pyHIaMeHTaJIbHas HayKa O | bubnnoreka [JOK
pupoie 02.09.2024 | https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
nccaenoBaHusl GU3NIECKUX SBICHUI 03.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoisl. Habmonenue u 1 bubamorexa LOK
PHPOAEL A 04.09.2024 | https/m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco0Ob1 n3MepeHus: GPU3NIECKIX | bubnuoreka [JOK
BEJIWYHH 04.09.2024 | https://m.edsoo.ru/ca2def03
AGCOIIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P 05.09.2024 | https://m.edsoo.ru/7f18fda3
BEJTUYMH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (U3UKU B POPMUPOBAHUHU | bubnunoreka [JOK
COBPEMEHHOU HAyYHOU KapTUHBI MUPA, 09.09.2024 | https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU E€ATEIbHOCTH JIIOAEH
Mexanuueckoe apuxenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u 10.09.2024 | https://m.edsoo.ru/e9a52{02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Pannyc-BexkTop MarepraibHON TOUKH, 1 bubnmnoreka [JOK




€ro MPOEKIUU Ha OCH KOOPJIUHAT. 11.09.2024 | https://m.edsoo.ru/30al108a5
Tpaekropus. [lepemenienne. CKopocTb.

Nx npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpPHOE ITPAMONIMHENHOE

9 nekenue. ['paduueckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO 11.09.2024 | https://m.edsoo.ru/89ba7190
JIBKECHUS

10 CrnoxeHue nepeMeIeHnii i CKOPOCTEH. bubnuoreka [JOK
Pemenue 3amau 12.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE IBH>KEHUE C 16.09.2024 | https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEHHOTO IBUKEHUSI C bubmorexa LOK

17.09.2024 | https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majienre. Y CKopeHue

13 CBOOOIHOTO ITaJI€HUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 18.09.2024 | https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduKu

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY 18.09.2024 | https://m.edsoo.ru/71cbb4f5
KpuBonmneiinoe nBuxenue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocts. [lepuon u yacrora. Bubmmorexa LIOK

19.09.2024 | https://m.edsoo.ru/33196fbe
LleHTpOoCcTpEMUTENBHOE U TIOJTHOE
yCKOpEHHUE
16 KonTtponeHas paboTa o teme bubmorexa LIOK

https://m.edsoo.ru/1242132e¢




"Kuuemaruka"

23.09.2024

[IepBb1it 3axkoH HproTOHA.
NHepunanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17
[Tpuniun oTHOCUTENBHOCTH | anmunes. 24.09.2024 | https://m.edsoo.ru/5a9e4a64
HeuneprinansHbie CUCTEMBI OTCUETA
13 Cuna. PaBHoielicTBytOIIas cUJa. bubnuoreka [JOK
Bropoii 3akon Herotona. Macca 25.09.2024 | https://m.edsoo.ru/141d3837
19 Bzanmoperictue Ten. Tperunii 3akoH bubnuoreka [JOK
Hprorona 25.09.2024 | https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenne
20 3ap aqu{a 1| }I’/IHM:HeHI/Ie 3aKOHOB bubnmorexa [IOK
8 P 26.09.2024 | https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBHUBAJICHTHOCTh IPABUTALUOHHON U Bubmmorexa [IOK
N P B 30.09.2024 | https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
2 Cua TSKeCTH U YCKOPEHHUE bubnuorexa [JOK
cBOOOIHOTO MaIeHUS 01.10.2024 | https://m.edsoo.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI 02.10.2024 | https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyroctu. 3axou I'yka. Bec rexa 02.10.2024 | https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BuabI cun bubnunoreka [JOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase https://m.edsoo.ru/1fa86499
" 03.10.2024
C YYETOM CHJIBI COIIPOTHUBIIEHUS CPEIbI https://m.edsoo.ru/2cb29676
26 Hasnenue. I'mapocratuueckoe bubnuorexa [IOK
nasnenue. Cuia Apxumena 07.10.2024 | https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE 08.10.2024 bubmuoreka [IOK
JIBUJKEHUE TBEPJOrO Tea https://m.edsoo.ru/2b95d57¢e
)% MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaieHus. [linedo cumsl 09.10.2024 | https://m.edsoo.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpIOMy Teny. LleHTp TskecTun Tena. bubnnorexa [JOK
YcnoBus paBHOBECHS TBEPJIOTO Tea. 09.10.2024 | https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
bu6moreka [IOK
30 Pemterme saza 10.10.2024 | https://m.edsoo.ru/dc1caac0
a1 KonTponsHas pabora no teme bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro tena' 14.10.2024 | https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuasbHON TOUKH,
1 CHUCTEMBI MaTepUANIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbl MaTEPUATbHBIX TOYEK. 15.10.2024 | https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LIEHTPA MAcC
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca
33 Tena. 3aKOH COXpaHEHUsI UMITYJIbCa. bubmorexa HOK
16.10.2024 | https://m.edsoo.ru/13f0a221
PeaktuBHOE ABMKEHUE
MoMeHT uMItynbca MaTepuanbHON
34 touku. [IpeacraBnenrne o COXpaHEHUU bubnuoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAIBHBIX 16.10.2024 | https://m.edsoo.ru/d6532eb9
MOJISAX
35 Pemenue 3amau bubmnorexa [IOK
17.10.2024 | https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubmuoreka [JOK
nepemenieHuu. [ padguueckoe 21.10.2024 | https://m.eds00.ru/913974c7




MpECTaBICHUE PAOOTHI CHIIBIL.
MoOIHOCTh CUIIBI

Kunernueckas sneprus. Teopema 00

37 N3MEHEHUN KUHETUYECKON DHEPTUHU bubmaorexa [IOK
. p 22.10.2024 | https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IToreHanbpHBIE U HEMTOTEHIIMAJILHBIE
38 cuibl. [loTeHIIMaNBHAS DHEPT U bubmaorexa [IOK
' prits. 23.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTb
Tpethst KocMuUUeckast CKOpocTb. CBsI3b
paboTHI HEMOTEHITUATBHBIX CHIT C
39 U3MEHEHNEM MEXaHUUECKON DHEPTUU bubmorexa LIOK
p 23.10.2024 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUn
VYupyrue u gHe € CTOJIKHOBEHUSL.
40 Y EIZIF{GHI/IG BeyH If }J,'IFJ'II/I JIST UaeanbHOM bubmorexa LOK
P PHY s s 24.10.2024 | https://m.edsoo.ru/f30f43b6
KUIKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUsl B MEXaHUKe" 05.11.2024 | https://m.edsoo.ru/474e7c4a
Pa3Butune npencrasiieHUl 0 IPUPOIE
P PP bubmuoreka [JOK
42 Term1oTel. OcHOoBHEIE TOJT0XkeHusa MKT.
06.11.2024 | https://m.edsoo.ru/b0a4445f
Huddy3us. bpoyHoBckoe ABMkKEeHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX Tell. XapakTep ABHKSCHUS U Bubmiorexa OK
P " P 3 06.11.2024 | https://m.edsoo.ru/c44d02e2
B3aUMOJEHUCTBUS YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (aTOMOB).
bu6mmoreka [JOK
44 Komunuectso Bemecta. IlocTostHHAs
07.11.2024 | https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK




IIkana Lenpcus 11.11.2024 | https://m.edsoo.ru/0070d493
bubnuorexa [JOK
46 Penterre sazat 12.11.2024 https://m.edsol_.lru/ 1531abas
47 | Macomosuri ras. Tasomsee saxom 15.11204 | Hpadmabenr1d 26T
43 VYpaBuenue MenaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenue 3amau 13.11.2024 | https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuoreka [JOK
JanpToHa 14.11.2024 | https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
IOCTOSIHHBIM KOJIMYECTBOM BEIIISCTBA 18.11.2024 | https://m.edsoo.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)poueccma: ingepMa, n30X0pa, bubamorera LHOK
1306apa 19.11.2024 | https://m.edsoo.ru/1344327b
bubnuoreka [IOK
52| Ocnosrioe ypasreie MKT 20.11.2024 https://m.edsogru/08094721
bubnuoreka [JOK
53 | Pemenie sanat 20.11.2024 https://m.edsogru/10265a05
CBs3b a0COJIIOTHOM TeMmepaTypsl
TEPMOIUHAMHYECKON CUCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei 21.11.2004 https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TEILIOBOTO
JBUKEHHS €€ 4acTHUIl
55 O06o001eHne u cucTeMaTu3alus 3HaHu’ bubnunoreka [JOK
o teme "OcHoBsl MKT" 25.11.2024 | https://m.edsoo.ru/09d12fd8
56 KonTtponsHas padota o Teme "OCHOBBI bubmuorexa [IOK
MKT" 26.11.2024 | https://m.edsoo.ru/13adad59
57 TepMoauHaMU4eCKasi CUCTEMA. bubnmnoreka [JOK




3aganue BHEIIHUX ycsioBuit s T/] 27.11.2024 | https://m.edsoo.ru/5f8d38a3
cucteMbl. BHenHue 1 BHyTpeHHUE
napameTpsl. [Tapamerpst T/ cuctembl
KaK CpeIHUE 3HAYCHUS BEJINYUH,
OIMMCHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHAMUKH.
58 Camonpowu3sBosibHas penakcarus T[] bubmorera [JOK
27.11.2024 | https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Monenb nieaJIprHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS bubmorera [IOK
Moz . 28.11.2024 | https://m.edsoo.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 YpaBaenue Menpeneena-Knanelipona bubmuorexa [JOK
Y BBIpa)XEHUE JJI1 BHYTPEHHEN SHEpruun 02.12.2024 | https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [JOK
KBasucrarudyeckue u HeCTaTUYECKHE 03.12.2024 | https://m.edsoo.ru/ac5caclS
MPOLECCHI
DneMeHTapHas paboTa B
62 TepMoArHAMUKe. Brruncienue paboTsl bubnunoreka [JOK
o rpaduky mnpoiecca Ha pV- 04.12.2024 | https://m.edsoo.ru/741d5738
JmarpaMmme
Temnonepenaua kak crnoco0 N3MEHEHUS
63 BHyTpeHHe# 3Heprun T/ cuctemsr 6e3 bubmorera [JOK
yIp P 04.12.2024 | https://m.edsoo.ru/3d734561
COBEpILIEHUS pabOThI
64 KonBekuus, TenaonpoBogHOCTb, bu6mmoreka [JOK
W3JIy4YEHHE 05.12.2024 | https://m.edsoo.ru/157b54cd
65 KonuaecTBo TemnoTsl. TemioéMKoCTh bubmorexa HOK

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




Tena. Y eabHas U MOJISIpHAs
TEIJIOEMKOCTH BellecTBa. Y IejIbHas
TEIJIOTa CTOPAHUS TOTLJIMBA

09.12.2024

66 Pacuér xonuuecTBa TEIOTHI TPU bubnuorexa [JOK
TeIUIonepeaaye 10.12.2024 | https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 annabaTHOM TIpoILIEcce. bubmmoreka [{OK
[IepBblii 3aKOH TEPMOJMHAMUKH 11.12.2024 | https://m.edsoo.ru/d8098824
KonuuecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHHSI BHYTPEHHEH YHEPTUH bubmorexa HOK
11.12.2024 | https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTtopoii 3ak0H TepMOIUMHAMUKY IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumocTthb 12.12.2024 | https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KIT/] 16.12.2024 | https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hadenne KITJ. Iukn bu6mmoreka [JOK
Kapuo 17.12.2024 | https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
2 Pemenne sanad 18.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 WCIIOJIb30BAaHUSI TETUIOBBIX JBUTATEIICH. bubnnorexa [JOK
TennoBoe 3arpsA3HEHNE OKPYKAKOLIEH 18.12.2024 | https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemenme 3azas 19.12.2024 | https://m.edsoo.ru/c8c70432
75 O06o01IeHre U cucTeMaTr3amys 3HaHUH bubmuoreka [JOK
no teme "Tepmoannamuka. TernaoBsie 23.12.2024 | https://m.edsoo.ru/28d62b3f




MaIuHe"

KonTtponsHast pabota o Teme

76 "Tepmoanuamuka. TemnoBsie bubnmorexa LHOK
p | ’ 24.12.2024 | https://m.edsoo.ru/1b6e26¢c5
MaILIUHEI
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
77 Wcnapenne u kurienne. Y nenbHas bubnmorexa LOK
P ihde 25.12.2024 | https://m.edsoo.ru/6f8¢6777
TEIUI0Ta MapooOpa30BaHUs
HacwImmenHbie 1 HEHACHIIICHHBIC TTapPHI.
KauectBeHHas 3aBUCUMOCTE IUIOTHOCTH
Y JIaBJICHUS HACBIMEHHOTO T1apa OT
78 TEMIIEPATYPEI, X HE3aBUCUMOCTE OT bubmorexa HOK
.. PaTypsL, 25.12.2024 | https://m.edsoo.ru/f5¢17d02
00bEMa HACBIIIIEHHOTO TIapa.
3aBUCHMOCTB TEMIIEpaTyPhl KUTICHUS
OT JaBJIEHUS B )KUIKOCTH
79 Braxxnocts Bo3zmyxa. AGCoIIOTHAS U bubnuoreka [IOK
OTHOCHTEJIbHAS BIAKHOCTh 26.12.2024 | https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenne
HICHHE sanad 28.12.2024 | https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
bubmuoreka [JOK
81 amopdHbIe Tena. AHU30TPOITHS
. 09.01.2025 | https://m.edsoo.ru/20a88a03
CBOMWCTB KPHCTAJIJIOB
[InaBneHne U KpUCTAIU3AIHUA.
82 V aenpHasg TEIUIOTA IJIaBIEHUS Bubmiorexa OK
' 13.01.2025 | https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMaluy TBEPIOTO TeNA.
Aebop P bubmuoreka [JOK
83 Pactsxenue u cxxarue. Capur. Moaynb
. 14.01.2025 | https://m.edsoo.ru/dalaabl0
HOwnra. Ilpenen ynpyrux nedopmanuii
84 TermoBoe paclimpeHue KUIKOCTEN U bubnmoreka [JOK




TBEPABIX TEJI. AHIAPMOHU3M TETJIOBBIX 15.01.2025 | https://m.edsoo.ru/7baSedf2
KoJieOaHUi YacTHUIl BEIIECTBA

85 [IpeoOpazoBanue sHeprin B (HhazoBBIX bubmoreka [IOK
nepexonax 15.01.2025 | https://m.edsoo0.ru/97a0672f

bubmmoreka [{OK

86 v 0

PABHEHHE TEILIOBOTo banarca 16.01.2025 | https://m.edsoo.ru/ab1521fb
bubmmoreka [IOK

87 P

CHICHHE Sajad 20.01.2025 | https/m.edsoo.ru/8ab740d
[ToBepXHOCTHOE HaTsHKEHUE.

28 Kanunnspuelie sapnenus. JlaBienue noa bu6mmoreka [IOK
HCKPUBJICHHOW MTOBEPXHOCTHIO 21.01.2025 | https://m.edsoo.ru/b42f1{97
*)unkoctu. @opmyna Jlamnaca
O00011IeHre U cucTEMaTU3aIMs 3HAHUN

89 1o Teme "ArperarHbie COCTOSIHUS Bubmmorexa [IOK

P " 22.01.2025 | https://m.edsoo.ru/0b52575¢
BeniecTBa. @a3zoBbie Mepexo/abl
KonTponbnas pabora no teme
90 "ArperatHble COCTOSIHHS BEILIECTBA bubmorexa HOK
P " B ' 22.01.2025 | https://m.edsoo.ru/7dc2a739
®da30BbI€ MEPEXO/IBI
DnexTpusaius Tel U e€ MposBICHUS.

91 Dnekrpuyeckui 3apsa. [[Ba Buna bubnnorexa [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBogHuUKY, 23.01.2025 | https://m.edsoo.ru/1aff445¢f
JTUDIIEKTPUKU U TIOTYIPOBOTHUKU
DNEMEHTAPHBIN JIEKTPUUYECKUAN 3apsil.

92 3akoH coxp AHEHUS 3J1§KT I/I‘ICCKOFI(Z " Bubmmorexa LIOK

P P 27.01.2025 | https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiictue 3apsiioB. ToueuHsie bubnunoreka [JOK
3apsaasl. 3akoH Kynona 28.01.2025 | https://m.edsoo.ru/445b7746

94 Pemenue 3amau bubmuoreka [JOK




29.01.2025

https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc

Dnekrpuyeckoe nose. Ero neiictBue Ha

bubmmoreka [{OK

95
BIEKTPUYECKUE 3apsbl 29.01.2025 | https://m.edsoo.ru/05c6bfal
Hanpshk€HHOCTB AMEKTPUYECKOTO MOJIS.

96 [IpoOnelit 3apsn. Jluauu bubnuorexa [JOK
HaIpsHKEHHOCTH DJIEKTPUUYECKOTO TTOJIS. 30.01.2025 | https://m.edsoo.ru/3dac6957
OHOPOHOE IEKTPUIECKOE TI0JIe
[ToreHManbHOCTH

97 AIEKTPOCTATUYECKOTO MoJIsl. Pa3HOCTH bubmorexa OK

P ’ 03.02.2025 | https://m.edsoo.ru/80021447
MTOTEHITNAJIOB M HAMPSHKEHNE
[TorenumansHast 3HEPTUs 3apsa B
98 JJIEKT ](l)CTaTI/I‘IeCKOI\l/? oJie I;T;ITeH nan bubamorera LOK
P ] t 04.02.2025 | https://m.edsoo.ru/af5ta389
ANIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 a3HOCTH ITOTEHLUAIIOB JUIS Bubmmorexa [IOK
P N 8 05.02.2025 | https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO OIS

100 [TpunIMn cynepno3uiuu bubnuoreka [JOK
ANEKTPUYECKUX MOJIEH 05.02.2025 | https://m.edsoo.ru/Ocfedabe

bubmuoreka [JOK

101 P

CHICHUE 3313t 06.02.2025 | https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsaa. [lome bubnnorexa [JOK
PaBHOMEPHO 3apsKEeHHOM chepbl 10.02.2025 | https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO TIO

103 00wsémy mmapa. [lone paBHOMEpPHO bubmmorexa [TOK

Y 13 : P N P 11.02.2025 | https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM TII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuorexa [IOK
roJie. Y CJIoBHUE PaBHOBECHS 3apsI0B 12.02.2025 | https://m.edsoo.ru/32405eab




JIMDIIEKTPUKY U NIOJIYIIPOBOJHUKH B

bubmuoreka [JOK

105
3JEKTPOCTATHYECKOM I10JIE 12.02.2025 | https://m.edsoo.ru/060ebabs
Konpencarop. DnekTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmorera [JOK
' 13.02.2025 | https:/m.edsoo.ru/845b4{73
IIJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHNE bubnnorexa [JOK
KOHJEHCAaTOPOB 17.02.2025 | https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTeabHOE COCUHEHUE bubmmoreka [{OK
KOHJICHCATOPOB 18.02.2025 | https://m.edsoo.ru/1€992920
bu6mmoreka [IOK
109 OHeprus 3apsyKEHHOTO KOHJIEHCAaTOpa
19.02.2025 | https://m.edsoo.ru/73a34£18
bu6moreka [IOK
110 Pewrenne 3anau https://m.edsoo.ru/5fb2acb5
19.02.2025 https://m.edso0.ru/27434040
11 JIBr>keHue 3apsSKEHHOW YaCTHIIbI B bubmuorexa [JOK
OZHOPOJHOM DJIEKTPUUECKOM I10JI€ 20.02.2025 | https://m.edsoo.ru/8341d6ac
112 P
CHICHHE salad 24.02.2025
113 O06o001mIeHNEe B CHCTEMAaTH3alKs 3HAHUI bubnuoreka [JOK
1o Teme "Dnekrpuueckoe nojue" 25.02.2025 | https://m.eds00.ru/5752603f
114 KonTtponbHas padoTa o teme bubnunoreka [JOK
"OnexkTpuueckoe mnojue" 26.02.2025 | https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CIOBUSA
115 CYIIIECTBOBAHHUS TTOCTOSIHHOTO bubmmorexa [TOK
. 26.02.2025 | https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
bu6mmoreka [JOK
116 nu .H O/C
crowmmicn Toka. Hanpsukerie it /1 27.02.2025 | https://m.edsoo.ru/0839a115
117 3axon Oma Juid yyacTKa LEnu. bubnuorexa [IOK




DIEKTPUYECKOE CONTPOTUBIICHUE 03.03.2025 | https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTHUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €ro bubnuorexa [JOK
JUTMHBI U TIJIOMIAU TIOTIEPEYHOTO 04.03.2025 | https://m.edsoo.ru/95fcdf51
CeUeHUs
119 VY enpHO€ CONPOTUBIICHUE BEILIECTBA. bubnuoreka [JOK
Pemenne 3amau 05.03.2025 | https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB 05.03.2025 | https://m.edsoo.ru/2367e07
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubmuorexa [JOK
nenei. [IpaBuna Kupxroga 06.03.2025 | https://m.edsoo.ru/1794cf37
bu6moreka [IOK
122 | Pemerme sanas 10.03.2025 | https:/m.edsoo.ru/3881b469
123 PaboTa anekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Hxoyna —Jlenna 11.03.2025 | https://m.edsoo.ru/a3605¢5c¢
124 Pemrenue 3agau Eubmorexa HOK
12.03.2025 | https://m.eds0o.ru/6761bfOf
MONTHOCTH JEKTPUIECKOTO TOKA.
125 TemnoBast MOIITHOCTh, BhIJEIIICMas Ha Eubmaorexa HOK
12.03.2025 | https://m.edso00.ru/99750a6f
pesucTope
bubnuoreka [JOK
126 Pemterite a7 13.03.2025 | https://m.edsoo.ru/eb72fc24
127 O/JIC 1 BHyTpeHHEEe CONPOTUBIICHHE bubnunoreka [JOK
HWCTOYHHKA TOKa 17.03.2025 | https://m.edsoo.ru/72d453af
128 3akon OMa A5 IOJTHOM (3aMKHYTOM) bubnmuoreka [JOK
ANEKTPUYECKOM LETH 18.03.2025 | https://m.edsoo.ru/221f40tb
bu6nmoreka [JOK
129 Pemterte saza 19.03.2025 | https://m.edsoo.ru/3580b679




bubmuoreka [JOK

130 M
OUMIOCTD HCTORHIKA TOKA 19.03.2025 | https://m.edsoo.ru/a0ae51d8
bubmmoreka [{OK
131 K
OPOTKOE SaMulkare 20.03.2025 | hitps:/m.edsoo.ru/546£5632
KonzeHncarop B ienu noCTossHHOIO bubnuorexa [JOK
132
TOKa 22.03.2025 | https://m.edsoo.ru/35368f3¢
bubmmoreka [IOK
133 P
CHICHHE 3a]1ad 31.03.2025 | https://m.edsoo.ru/4410cef0
134 Pemenue 3agaq nmo teMme "TlocToSSHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" 01.04.2025 | https://m.edsoo.ru/a7340a29
135 Pemenue 3agag nmo teMme "TlocToSSHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" 02.04.2025 | https://m.edsoo.ru/744261b8
136 Pemenne 3agau mo teme "IlocTOSIHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" 02.04.2025 | https://m.edsoo.ru/eb5d4687
O0001IeHre U cucTEMaTU3aIMs 3HAHUN
137 o teMe "TloCcTOSHHBIN 3IEeKTPUUECKHI bubmmorera [IOK
" P 03.04.2025 | https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas padoTa o teme bubnuoreka [JOK
"[TocTOSAHHBIN 3JIEKTPUUYECKUM TOK" 07.04.2025 | https://m.edsoo.ru/1885ddf1
DeKTpruYecKas MPOBOIUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUYECKUN bubmnorexa [IOK
P . ' P 08.04.2025 | https://m.edsoo.ru/da794295
TOK B MeTa/l1aX. CBEpXIIPOBOAMMOCTD
DNEeKTpUYECKUN TOK B pacTBOpax u
140 acIjIaBax dJIEKTPOIUTOB. 3aKOHBI bubmorera [JOK
P P ' 09.04.2025 | https://m.edsoo.ru/4b423491
@apanes IS JIIEKTPOIU3A
N bubmuoreka [JOK
141 9 T
JICKTPHACCIINT TOK B Tazax. Lilasma 09.04.2025 | https://m.eds00.ru/92d92£76
142 DNEeKTpUUECKUI TOK B BaKyyMe. bubnuorexa [IOK




Bakyymabie mpuOopbl 10.04.2025 | https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUM TOK B bubnuorexa [JOK
MOJIYIIPOBOAHUKAX 14.04.2025 | https://m.edsoo.ru/ab61c660
bubmmoreka [{OK
144 HomympoozinioBsIe MpHOOPE: 15.04.2025 | https:/m.edsoo.ru/83622200
@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl TOKa U HANIPSKEHUS
B IIETIH MIOCTOSIHHOTO TOKA TP MIOMOIITN
aHAJIOTOBBIX U IIU(PPOBBIX
145 M3MEpUTENbHBIX TPUOOPOB" UITU bubnuoreka [IOK
"3HaKOMCTBO ¢ IU(PPOBOI 16.04.2025 | https://m.edsoo.ru/5643ea56
naboparopueii no gusuke. [lpumepst
u3MepeHus (U3NYECKUX BETUUUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"
Bcepoccuiickas mpoBepoyHas padoTa
DU3NYECKUH TPAKTUKYM 10 TEME
146 "M3y4yeHrne HEpaBHOMEPHOIO JIBUKEHUS bubnuoreka [JOK
C LIETIBbIO OTIPEICIICHUS MTHOBEHHOM 16.04.2025 | https://m.edsoo.ru/f6292f5f
ckopoctH"
Ou3nyecKuil MPaKTUKYM TI0 TeMe
"U3mepeHue yCcKOpeHus Ipu
MPSIMOJIUHEIHOM PaBHOYCKOPEHHOM
147 NBIDKEHUH 110 HAKJIOHHOU IIoCcKoCTH" Bubmiorexa OK
17.04.2025 | https://m.edsoo.ru/6960b6ef
nnu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
NIBHKEHUH"
Du3NYEeCKUH IIPAKTUKYM I10 TEME
148 "N3mepeHue yCKOpeHHs CBOOOTHOTO bubmmorexa [JOK
21.04.2025 | https://m.edsoo.ru/d1ea2402

nageHus" win "U3ydenue aBuKeHus




Tela, OpOIIEHHOTO TOPU30HTAIBHO"

149

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3ydyeHue IBUKEHUS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTyJIIO
ckopocThio" unu "HccnenoBanue
3aBHCUMOCTH IIepHoAa 0OpalieHus
KOHHUYECKOTO MasATHUKA OT €ro
napameTpon"

22.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/bcf53514

150

®uU3NYECKU IPAKTUKYM I10 TEME
"N3MmepeHune paBHOICUCTBYIOIIEH CHITBI
MIPH IBIKEHUU OpycKa M0 HAKIOHHOM
mockocTu" nim "IIpoBepka runoressl
0 HE3aBHUCUMOCTH BPEMEHH JBUKCHHUS
OpycKa 110 HaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MacChl"

23.04.2025

bu6moreka [IOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE
Y PE3MHOBOM 00pasIie, OT uX
nepopmaruu” unn "M3yuenue
JIBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKuil
010K"

23.04.2025

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

152

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenune ko3 duiiuenTa TpeHus 1no
BEJIMYUHE YIJIOBOrO KO3 pUIIneHTa
3asucumoctu Frp(N)" ummn
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOH TUIOCKOCTH € IEpEMEHHBIM

24.04.2025

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




KO3 PHUIIHEHTOM TpeHHs " HIu
"U3yueHue NBUKEHUS Tpy3a Ha Baly C
TpeHuem"

153

PuU3NYECKU IPAKTUKYM I10 TEME
"NccnenoBanue yciuoBHi paBHOBECHS
TBEPAOIO TeNla, UMEIOIIET0 OCh
Bpamenus" wim "KoHncrpyupoBanue
KPOHIUTENHOB U pacy€T CUII
ynpyrocta" nin "U3yuenue
YCTOWYMBOCTH TBEPJOTO TENA,
HMMEIOIIETO TUI0Maab Onops!"

28.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

®u3NYEeCKU NIPAKTUKYM IO TEME
"NU3mepeHune nMmmysbca Tesa mno
TopMO3HOMY IyTu" uiu "3mepenue
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIISI U MOITHOCTH CHJIBI
Taru" i "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue cOXpaHeHUs
HMMITYJIbCa IPU YIPYroM
B3aumoiecTeun" uinu "M3mepenue
KMHETUYECKOM YHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

29.04.2025

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

155

Du3NYEeCKUN IPAKTUKYM I10 TEME

"N3y4yeHne U30TepMUUECKOT0 IIpoLecca

(peKkOMeHJOBaHO HCITIOIh30BaHHE
uudpoBoii Jabopatopun)" win

"N3y4ueHne n30X0pHOro npouecca’ Uiu
"N3yuenune n3o6apHoro mnpouecca’ uiu

30.04.2025

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




"[IpoBepka ypaBHEHUs COCTOSIHUA"

156

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue ynenbHO#M TermoémMKocTu"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WIH
"UccnenoBanue ainabaTHoOro
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KATICHUS )KUIKOCTEH"

30.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/2f2faa61

157

Pu3N4eCcKuil IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN
HCTapeHus KUJIKOCTEN" uim
"N3mepeHue yaeabHON TEMIOThI
miaBsieHus apaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX ApPOB'" WU
"N3mepenue abCOMOTHON BIAXKHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomMenieHuu". 3mepenue

K03 duimeHTa moBepXHOCTHOTO
HATSKEHUS

05.05.2025

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

158

dusnueckuil NpakTUKYM 10 TeEMe
"HaGnroneHue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTUIO
U3JIy4EeHUs CBETOAMOoAa" UIn
"N3y4yeHne NpoTeKaHUs TOKa B LIETH,
coJiepKalieil KoOHIeHcaTop" nin
"Pacripenienenue pa3HOCTH
MIOTEHLMAJIOB (HAIPSDKEHUS) IPU

06.05.2025

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




HOCJIE0OBAaTEIbHOM COEANHEHUU
KOHJIEeHCaTopoB"

PuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU

159 "N3mepenue yaenpHOro bubnuorexa [JOK
COTIPOTHUBIICHHUS MMPOBOTHUKOB" UITN 07.05.2025 | https://m.edsoo.ru/2b179d98
"HccnenoBannue 3aBUCHMOCTH CHITBI
TOKa OT HANPSDKEHUSI IS JTAMITBI
HaKaJauBaHUA"

Pu3N4eCcKuil IPAKTUKYM IO TEME
"Habmronenune anextponusa" uim
"U3mepenue 3apsiia OTHOBAICHTHOTO

160 noHa" unu "UccnenoBanue bubmuorexa [JOK
3aBUCUMOCTH COIPOTHUBIICHUS 07.05.2025 | https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl' WIN
"CHATHE BOJBT-aMIIEPHOMN
XapaKTepUCTUKU Aroaa"

PesepBubiii ypok. O000mIEeHNE 1
161 CI/ICTI;MaTI/ISE}IIII;H}I 3HaHH;IH 10 TEME Eubmorexa HOK
12.05.2025 | https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBubiii ypok. O0001IEHNE 1
162 CHCTEM&TI/ISZEH}I 3HaHI/II7IIlI 10 TEME Bubmiorexa OK
13.05.2025 | https://m.edso0.ru/3149956b
"lmnamuka"
PesepBHbIit ypok. O600meHNE 1
163 CI/ICTlgMaTI/B:EH;I 3HaHI/II7IIlI 0 TEME bubmorexa LOK
14.05.2025 | https://m.edsoo.ru/0f9752ac
"Craruka TBEpaoro rena"

164 PezepBHblit ypok. O0o01IeHNE U bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHUH 0 TeMe 14.05.2025 | https://m.edsoo.ru/6¢0df9cc




"3aKOHBI COXPAHEHHUS B MEXaHUKE"

PesepBHeIit ypok. O600IICHNE 1

165 cUCTEMAaTH3alMs 3HAHUH 110 TeMe | bubmmoreka [{OK
"OCHOBBI MOJIEKYJSIPHOKUHETHUECKOM 15.05.2025 | https://m.edsoo.ru/de148976
teopun"

PesepBubIit ypok. O60011eHNE U

166 CHUCTEeMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"Tepmoannamuka. TernaoBbie 19.05.2025 | https://m.edsoo.ru/Obcc77¢cl
MaIIuHBI"

Peseprubrit ypok. O6001eHNE 1

167 CHCTEeMaTH3alMsI 3HaHUH 110 TeMe 1 bu6moreka [IOK
"ArperatHsle COCTOSIHHSI BEIIECTBA. 20.05.2025 | https://m.edsoo.ru/59ca5c91
®dazoBbIie Iepexoabl"”

PeseprubIit ypok. O6001eHNE 1

168 CI/ICTIe)MaTI/BZp ust 3HaHPII>I'IH 10 TEME 1 bubmorexa OK
" B " 21.05.2025 | https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T0JIe
PeseprubIit ypok. O6001meHNE 1

169 CI/ICTIe)MaTI/I?)Zp nst 3HaHHI>I'IH 1o TEME 1 bubmorexa HOK
" If N " 21.05.2025 | https://m.edsoo.ru/3cae6bdal
ITocTOSIHHBIN 2JTEKTPUUYECKHI TOK
PesepBubIit ypok. O6001IeHNE 1

170 CI/ICTEMaTI/BZp ust 3HaHI/H7IIlI 0 TEME 1 bubmmorexa [TOK
" ) " 22.05.2025 | https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX Cpeaax

OBIIEE KOJIMYECTBO YACOB I1O 170 15

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
BzaumopelicTBrEe MOCTOSHHBIX
1 MarHuTOB U IPOBOJIHUKOB C TOKOM 1 bubmorera [JOK
poBoa ' https://m.edsoo.ru/487a8593
MarnutHoe nojie. ['unoreza Ammnepa
BexTop MaroHuTHON MHIYKIIAH.
2 ITpun pI/Il'I Cynepno3u I/IZK MarHUTHBIX 1 bubmorexa HOK
p UH yrep H . https://m.edsoo.ru/4clabccb
nosei. JINHUM MarHuTHOM MHIYKIIUH
3 MarauTHO€ 10Ji€ MPOBOIHUKA C | bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrepa, €€ HapaBJIE€HUE U | bubnuoreka [IOK
MOZYJb https://m.edsoo.ru/26d9cSba
bu6mmoreka [JOK
5 Pemenne 1
HHICHHAC Sanat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubmuoreka [JOK
YaCTHUIIBI B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noje
bu6mmoreka [JOK
8 Pemenue 3amau 1
a https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopeniia 1 nGmroTexa O

https://m.edsoo.ru/d518be4b




bubmuoreka [JOK

10 P
cHeHie sanat https://m.eds00.ru/93617bd9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTuky, napa- u bubmorera [JOK
PP > ap https://m.edsoo.ru/30f9608
JIMaMarHeTHKU
OCHOBHBIE CBOWCTBA
12 ¢dbeppomaruetukos. [Ipumenenune bubnrotexa LIOK
PP P https://m.edsoo.ru/0b58190a
(heppoMarHeTMKoB
13 Pemienne 3amay mo reme "MarautHoe bu6mmoreka [IOK
mose" https://m.edso0o.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarautHoe bu6moreka [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBrIeHME ANEKTPOMArHUTHOM
15 WH, nu. [IoTok BeKTOpa MarHUTHOM Bubnmorexa [IOK
AYRIVAH. p https://m.edsoo.ru/b3efalcl
WHIYKITUH
bu6mmoreka [JOK
16 D/1C
AC mrnyxumn https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIUU bubnuoreka [JOK
®Dapanes https://m.edsoo.ru/a6bdec188
13 Buxpesoe snekrpuueckoe noie. Toku bubnunorexa [JOK
dyko https://m.edsoo.ru/15abel140
19 OJIC uHAYKUIMH B ABMXKYIIUXCS bubnnorexa [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235¢cc02
bu6mmoreka [JOK
2 P
0 CHICHHE 3a1aq https://m.edsoo.ru/4dfda618
71 Tpasusio Jenma bu6mmoreka [JOK
https://m.edsoo.ru/bbc22726
22 WnnykruBHOCT. KaTymika bubnuorexa [IOK




HWHAYKTUBHOCTHU B ICIIH ITOCTOAHHOI'O

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

TOKa
3 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJI KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
25 Pemenne 3amau
A https://m.edsoo.ru/88{69d2b
26 O06o01enre 1 cucTeMaTru3amus bubmuorexa [JOK
3HAHUM MO TeMe "DIEKTPOIUHAMHUKA" https://m.eds00.ru/76484025
7 KonTponsHas paboTa no teme bubnuoreka [IOK
"DnexTpoauHaMuKa" https://m.eds00.ru/8ae09b98
KoneobarensHas cucrema. CBOOOIHEIE
28 KkosieOanns. "'apmMoHnueckue bubmmorexa [OK
-Lap https://m.edsoo.ru/7c1db385
KoJie0anus
29 KunemaTtnueckoe u JMHaAMHUYECKOE bubnuoreka [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuuecKkoe onucanue. BoiBoj
ITUHAMUYECKOTO OMHUCAHUS
. bubnuoreka [JOK
30 rapMOHHUYECKHX KOJIeOaHUH U3 MX
https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOTO U KHHEMATHYECKOIO
ONKCAaHUS
bu6mmoreka [JOK
31 Ammuryna u ¢dasa KojieOaHui
A (b https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHHIA.
1 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNIT MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBoOOTHBIX

https://m.edsoo0.ru/e0399319




KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeOaHusl.

bubmmoreka [{OK

33
Brinyxnennsie kosebanus. Pesonanc https://m.edsoo.ru/72¢93d09

bubmmoreka [{OK

34 AB o

TOROMEDAIA https://m.edsoo.ru/6add2644
bubmmoreka [{OK

35 Pemrenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIEOAHUSA B MY3BIKAJIbHBIX bubmorexa LOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeH1E U CUCTEMATHU3AIIUS
37 3HAHUM 110 TeMe "MexaHndecKHe bubmorexa HOK
https://m.edsoo.ru/eb84182f
Kkosebanus"

18 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KomnebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIATYIbI

39 3apsiIa KOHIAeHcaTopa ¢ aMINIUTYIOI bubnmorexa [IOK

PAza KORA P YA https://m.eds0o.ru/093f9af1
CWJIBI TOKA B KOJIEOATEIIPHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B bubnnorexa [JOK
UJeanbHOM KoJiehaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue IeKTPOMarHuTHEIE

41 KOH}e/)éaHII;l[ Brin 1OeHHHe bubmorexa LIOK

) YA https://m.edso0.ru/5¢668619
ANIEKTPOMArHUTHBIE KOJeOaHus
IIepemeHnHsbli TOK. Pesucrop u
42 KOHJEHCATOP B IIENH IIEPEMEHHOT0 bubmorexa LOK
8 pBEI p https://m.edsoo.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENU bubnuorexa [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axon Oma Juis 3IEeKTPpUYECKOU Lenu

bubmmoreka [{OK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOE ¥ NEUCTBYIOIIEE bubnmorexa LHOK
e A yrot https://m.edsoo.ru/lcac6cédc
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
46 Pe3onanc B 2JIEKTPUUYECKON LIEMTHN bubnmorexa LHOK
P H https://m. eds00.ru/087506df
bu6moreka [IOK
47 Pemenue 3ana
HHCHH ad https://m.edsoo.ru/al6836a4
W neansuuiif Tpancdopmarop.
48 IIpownsso CTB(I: ne(be paqa I/Ip bubmorexa LOK
p a » TTEpEAL . https://m.edsoo.ru/f97418ae
oTpebIeHUE IEKTPUICCKON SHEPT U
DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOJCTBE JICKTPOIHEPTUH.
49 KyneTypa ncnonb3oBanust bubmorexa LOK
YIRTYP 5 hitps://m.edsoo.ru/a6t74d93
3JIEKTPOSHEPIUHU B MOBCETHEBHOM
JKA3HU
bu6 OK
50 Permrenue 3agau nosmorexa L
https://m.edsoo.ru/ee6677ed
bubnuoreka [JOK
51 Permrenue 3agau
A https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALIUSI
52 3HAHUU 110 TeMe "DIEKTPOMAarHUTHEIE Bubmiorexa OK
" p https://m.edsoo.ru/401024a9
KoJe0anus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmuoreka [JOK




https://m.edsoo.ru/d9ae1000

bubmmoreka [{OK
55 3ByK. XapaKTepUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAOLIEH CpeJIbl https://m.edsoo.ru/7380038f
b K
57 Pemenue 3amau nomHoreia LO
https://m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydeHne 351eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEprus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa DIIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ikayia 31eKTpOMarHUTHBIX BOJIH.
bu6mmoreka [IOK
60 [IpumeHeHne 3JIeKTPOMarHuTHBIX
https://m.edsoo.ru/49belf9%e
BOJIH B TEXHHUKE U OBITY
[IpuHUHMNBI pagnOCBA3U U
61 TeleBuaAeHUs. Pagnonokanms. bubnuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96{1{8
OKpYKarollen cpeibl
& KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBETA https://m.edso0o.ru/f9566406
Pemienue 3agau Ha npuMEHeHUE
N bubnmuoreka [JOK
64 3aKOHA NPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHs CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnunoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCOMIOTHBIN U bubnmnoreka [JOK




OTHOCHUTEIbHEIN IOKa3aTelb
npenomiueHnus. [loiHOe BHyTpeHHEE
oTpakeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

67
3aKOHOB OTPAKEHUS U MIPEIOMIICHUS hitps-//m.edsoo.ru/49d830a9
cBeTa
Xon nyder B mpusme. Jlucnepcust
. bubnuoreka [JOK
68 cBeta. ClIOKHBIA cocTaB 0eI0ro CBera.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKyCcHOE pacCTOSHUE U bubnuorexa [JOK
OIITHYECKAasl CHUJIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n3o0pakeHUH B IMH3AX U bubnuoreka [IOK
HUX CUCTEMAaX. YBEINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C bubmmorexa [OK
p > TTOIYH https://m.eds00.ru/5a868f09
HOMOIIBIO JINH3
72 I'na3s kak ontuyeckas cucTeMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenens
. bubnuoreka [JOK
73 MPUMEHUMOCTHA IM€OMETPUUECKOM
https://m.edsoo.ru/cd174al10
OIITHKU
74 CkopocThb CBETa U METOBI €€ bubnunoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Hlucniepens caera https://m.edsoo.ru/lel 6¢cche
b K
76 WnTepdepenius ceera nomorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTHbIE HCTOYHUKH. Y CIIOBUS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmorexa LOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Petuctiite sazas https://m. edso<])_.[ru/3061de2b
bubmmoreka [{OK
7 Tpunenetie HHTephepeHiLin https://m.edsol_.[ru/668edbc8
bubmmoreka [{OK
80 Jludpaiciits cheta https://m.edsoc])_.lru/l2ed04b5
81 JudpakuroHHas pemeTka. Y cioBue bubnuoreka [IOK
HaOIIOZICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemerve 3axas https://m.edsocf.lru/d5804l la
23 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 Pemmerme s https://m.edsogru/05608158
85 CBeToBbI€ SIBJICHUS B IPUPO/IE bubmmorexa [TOK
https://m.eds0o.ru/0b36363d
26 O06001eHne U cucTeMaTU3alus bubnunoreka [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponbHas padoTa o teme bubnnorexa [JOK
«Onruka» https://m.edsoo.ru/82315dd4
['panu1Ibl MPpUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIIEKTPOAMHAMHUKHN U IPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
89 [ToctynaTel cnennaibHON TEOPUU bubnmoreka [JOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeodpasoBanus Jlopenua.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BPEMEHHU M COKPAILICHHE
JUTUHBI
01 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
92 UMITYJIbCOM PEISTUBUCTCKON YaCTHIIBI bubmorera [IOK
Y P Het https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBECHOE TEMIOBOE U3ITyYEHUE bubmorexa OK
i https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
4 3 B
? AROM CMCHICHIL BHHa https://m.edsoo.ru/1c5£F752
95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
6
? OHeprus u UMITYIILC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®otoaddext. OnbiT A. T bubnunorexa [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA TS
98 (b(leoa(b(peKTa "K aCHa}Illl“ aHuma" Bubmmorexa LIOK
- °P PatHl https://m.edsoo.ru/01ef4556
¢dororddexra
99 Jasnenue ceeta. Onbith [1. H. bubnmuoreka [JOK
JleOenena https://m.eds00.ru/64b4f966
100 BoaHoBBIE CBOMCTBA YaCTHI] bubmuoreka [JOK




https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiins. JlnmuHa BOJHBI 1€

bubmmoreka [{OK

101 bpoii 0
POTLLL T PasMEpBL OBIaCTH https://m.edsoo.ru/5df8baf1
JIOKAJM3aIMK JIBIKYIICHCS YaCTULIBI
102 KopnyckynspHO-BOJIIHOBOH ayaan3M bubmmorexa [TOK
PHYCKYAP e https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€KTPOHOB Ha bubnuorexa [JOK
KpHUcCTajjax https://m.edsoo.ru/30dbal8c
Crenudnka U3MESPSHUN B MUKPOMHPE.
104 CooITng)meHHﬂ Hef)n e eHéHH(f)CTepr bubmorera [IOK
. pest https://m.edsoo.ru/65783dec
I'eitzenbepra
bu6moreka [IOK
105 P
CUICHHE IPAQHICCKHX 3a1a1 https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Petene pacuCTHpIX 3ana4 https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa mo Temam: Bu6 1OK
nOIMOTEKA
107 "O CTO", "K -
CHOBH\, ’ HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM yalnu3m
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
bubnuoreka [JOK
108 aroMa. [ltanerapHas MoJieib aroMa
https://m.edsoo.ru/312b750a
Pezepdopna
109 ITocrynater bopa bubmmorexa [TOK
https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# bubnunoreka [JOK
DHEPrUM aTtoMa BOIOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
HU3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubnuorexa [IOK




https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sapa
I'eiizenOepra-MBanenko. 3apsn u
MaccOBO€ YUCIIO sapa. M30TomsL.
PannoakTuBHOCTH

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

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaavoaKTUBHOCTH Ha )KUBBIE
opranusmsl. [lozumerpus

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

115

DHeprus CBSI31 HYKJIOHOB B sijIpe.
SAnepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. AnepHbie
peakTopsl. [IpoGnems! ynpapiseMoro
TEPMOSAEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHS
SIIEPHOM PHEPIrEeTUKU

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

116

MeTtopl perucTpanuu u
HCCIeA0BaHUS DIIEMEHTAPHBIX YACTHII.
@OyHIaMeHTaIbHbIE B3aUMOICHCTBHSL.
bapuoHb1, ME30HBI U JIEITOHBI.
[Ipencranenue o CtangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aJpOHOB

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

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

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

118

OTalsl Pa3BUTHA aCTPOHOMMUMU.

bu6nmoreka [JOK




3HaueHue aCTPOHOMUHU

https://m.edsoo.ru/ad73e145

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 15
00BSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTObl aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKOMBI, PaJHOTEIIECKOIIBI bubmmorera [TOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0r0 HeOa. Co3Be3nus,
121 SIpPKUE 3BE3/bI, INTAHETHI, X BUINMOE bubmorexa LOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIKEHHE
Comaneunas cucrema. CouHiie.
122 ComHeuyHast akTUBHOCTE. VICTOUHHK bubmorera [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepUCTUKHU. J(narpamma bubmorexa OK
XAPAKTEPHCTHIH. SHATP . https://m.edsoo.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
124 3Be3/1pI TJIaBHOM MOCIIEI0BATEIILHOCTH bubmorexa LHOK
8 4 https://m.edsoo.ru/b3cb766¢
Buyrtpennee crpoenue 3BE31.
125 CoBpeMeHHbIE TPEACTABICHUS O bubnunorexa [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHITa https://m.edsoo.ru/d09da494
M 3BE3]1. DTaIlbl JKU3HHU 3BE3]T
Muneunsiii [1yrs — Hama I'anakTuka.
N bubnmuoreka [JOK
126 Tunel ranaktuk. YEpHbIle AbIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
127 Bcenennas. Pacuupennie BeeneHHOM. bubnmnoreka [JOK

3akon Xa06na. Teopus bosbioro

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




B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmraGHast cTpykTypa Beenennoii.
MeraraakTuka

bubmmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

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

130

@uU3NYECKU IPAKTUKYM I10 TEME
"UccmenoBaHye MarHiTHOTO ITOJIS
MOCTOSTHHBIX MAarHUTOB'" MJIK
"HccmeqoBanne CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bu6mmoreka [IOK
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 U3MEPEHU CHJIbl AMriepa"

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

132

Ou3nyecKuil MPaKTUKYM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHUTHOTO HosA"

https://m.edsoo.ru/c36658da

133

DuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnemoBanue sIBICHUS
camonHaykuu" win "Coopka Moienu
3JIEKTPOMAarHUTHOTO reHeparopa’

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

134

Du3NYEeCKUN IIPAKTUKYM I10 TEME

bu6nmoreka [JOK




"N3mepenue neproaa CBOOOJHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

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

135

PuU3NYECKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

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

136

®uU3NYECKU IPAKTUKYM IO TEME
"UccnenoBanue nmepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIKy ¥ pe3ucTop"
nin "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepEeMEHHOTO TOKa"

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

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

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaress npesioMICHUs
crexia" unu "[lomyuenue
M300paKeHus B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

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

139

dusnueckuil NpakTUKYM 10 TEMe
"UccneqoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUSA OT BEILECTBA
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSTHHS
pacceuBaroIIMX JIUH3"

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

140

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"Habmronenue qudpakuuu,

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




uHTepEPEHINH U TOJSPU3ALIH
csera"

141

PuU3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
(doTorpadusiM TpEeKoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T0Jie)"

bubmmoreka [{OK
https://m.edso00.ru/63756¢c47

142

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccrenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus "

bu6moreka [IOK
https://m.edsoo.ru/eb916£82
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DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cuekTpa
Pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEpPEHHE OCTOsIHHOM Prundepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnoyib30BaHUEM Jo3uMeTpa’
win "M3yuenue norsiomienus Oera-
YacTHUIl aJTIOMUHUEM"

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

145

du3HYeCKUil MPAKTUKYM 110 TEME
"Habmrogenus 38€31HOr0 HeOa
HEBOOPYKEHHBIM TJIa30M C
WCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHHUHN JJIs1 OTIPEICIICHUS
[IOJIOKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC

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




co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE361" win "HabmoneHus B
tesneckorn JIyHbl, MIaHeT, TYMaHHOCTE!
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHNe 1 CHUCTEMAaTH3AIUS
3HaHUH. Posib pu3KKM 1 acTpOHOMUM B

. . bubnuoreka [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJIHOM M ATUYECKOM cepax
NEATEIIbHOCTH YeJIOBEKa
O06o0meHe U CHCTEMAaTH3AITHS
147 3HaHui. Posib u MecTo pu3nku u bubnuoreka [IOK
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7¢
KapTUHE MHpa
O0001IeHne U cCUCTEMATU3 AN
3HaHu#. Posib pusnueckoit Teopuu B
(hopMUPOBaHUY TPEICTABICHUN O
148 (hbU3UYECKO KapTHHE MUPA, MECTO bubmorexa HOK
1 Kap pa, https://m.edsoo.ru/e7d400f4
(bM3MYeCKO KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
149 O00011IeHNE U CUCTEMATH3ALUS bu6mmoreka [JOK
3HaHui o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALUS bu6mmoreka [JOK
3HaHui mo Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U CUCTEMaTHU3aIHS
o " bu6nmoreka [JOK
152 3HaHu# no TeMe "Craruka TBEpAOTo

tema"

https://m.edsoo.ru/3ccad82e




O0001IeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HaHMUU 110 TeMe "3aKOHBI COXPaHEHUs
B MexamKe" https://m.edsoo.ru/32a4d1a0
O0001Ienre U CHCTEMATH3 AL Eut6 OK
154 3gaHui 110 TeMe "OCHOBEI htI;I H/I;IOTe;(a 3 Jedd40ca8
s://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETHYECKOM Teopun" .
O0006I11IeHNE U CHCTEMATH3AIHS Bt OK
155 3HaHMi 1o TeMe "TepmMouHaMuKa. nonmoreka L
O — https://m.edsoo.ru/c63f7¢10
O00011IeH1E U CUCTEMATHU3ALIUS
156 3HaHUH N0 TeMe "ArperaTHbie bubnuorexa [JOK
cocTostHUS BemecTBa. Da3oBrle https://m.edsoo.ru/1d36b5b1
nepexomsr"
O0001IeHne U cCUCTEMATU3 AN Eu6 OK
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nommoreka L
Hore" https://m.edsoo.ru/3bf0def9
O0001IeHNEe U cUCTEMATU3 AL Bu6 OK
. . HOIHnOoTEKA
158 3HaHUH 110 TeMme "TlocTOoSTHHBIN 1
SIeKTpHHECKHii TOK" https://m.edsoo.ru/71453ee6
O00011IeHNE U CUCTEMATH3ALUSI BuG OK
. nOInoTEKA
159 3HaHUM N0 TeMe ""TOKHM B pazIMyHbIX i
cpenax” https://m.edsoo.ru/3d40077a
160 O06o01IeHre 1 cucTeMaTHU3aIus bubnmuoreka [JOK
3HAHUM 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHE U
o bu
161 cucTeMaTu3alys 3HaHuH 110 TeEME 6miorexa [TOK
" eKTpOMArHHTHAS HHAYKIHA" https://m.edsoo.ru/053e2248
162 PesepBHrlit ypok. O600IIeHNE 1 bubnmoreka [JOK




CHUCTEMATHU3ALMS 3HAHUHN T10 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

163 CHCTEMATHU3AIINA 3HAHUH 10 TEME bubnmorexa LHOK
https://m.edsoo.ru/5¢2bb83d
"JyeKTpOMarHuTHbIE KojieOanus"
PesepBubIit ypok. O60011eHNE U
164 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka [{OK
"MexaHnYecKue U 3JIeKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Peseprubrit ypok. O6001eHNE 1
. bubmunoreka IJOK
165 CHCTEMATHU3AIINA 3HAHUN 10 TEME httos://med 1 1522d1603
ps://m.edsoo.ru/52a
"Onrtuka"
Peseprubrit ypok. O6001eHNE 1
. bubmuoreka IJOK
166 CHCTEMAaTHU3alis 3HaHUH 10 TEME httos//med 1 /5beclc6s
ps://m.edsoo.ru/5beclc
"OcuoBrl CTO"
Peseprubiit ypok. O6001meHNE 1
. bubnmuoreka IHOK
167 cHCTEMAaTHU3aIysI 3HaHUH I10 TeEME hitps://m.c dsogr 7659438
. . TU
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBubiit ypok. O6001meHNE 1
. bubnunoreka IIOK
168 CHCTEMATHU3alHs 3HAaHUH 10 TEME httos-//m.ed 1 1£511654
PS://M.edS00.1ru
"®du3uka aroma"
PesepBubiit ypok. O6001IeHE U
169 CHUCTeMaTH3allusl 3HaHUH 10 TeEMe bubnmuoreka [JOK
"®du3uKa aTOMHOTO pa U https://m.edsoo.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul"
PesepBHrlit ypok. O6o01IeHEe U
. Bubmmoreka IIOK
170 CHCTEMAaTH3alMs 3HAHUH 110 TEME 8

"OneMeHThl acTpoPU3nKu"

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




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka; yrnyonennoe odyuenue 11 kiace/ Kacesnos B.A. OGuiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOE 00111€CTBO

«M3parenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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