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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YpOBHE CpelHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHHHA W TpeOOBaHMU K pe3ysbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTeNnbHON mporpammbl, npencraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
¢benepanpHOl paboueil MporpaMMbl BOCIUTAHWS W KOHIICTIIMH TPENOJaBaHHUs Yy4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®Denepanuu,
peayin3yoUuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopnepxaHue mporpamMmbl MO (QU3UKE HaIpaBiIeHO Ha (OPMHpPOBAHHE E€CTECTBEHHO-
HayyHOM KapTuHbl Mupa oOywatoumuxcs 10—-11 kmaccoB mpu oOyueHHMHM HMX (QU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO mojaxoja. I[Iporpamma mo ¢dusmke
cootBercTBYeT TpeboBanusM OI'OC COO k nmiuaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM OOy4deHHMs], a TAK)KE YUUTHIBA€T HEOOXOIMMOCTh peaan3aluu
MEXIPEIMETHBIX CBsI3€il (PU3UKU C €CTECTBEHHO-HAyUYHBIMHM Y4eOHBIMU MpenMeramu. B Helt
OTPEENAIOTCS OCHOBHBIE 1€IM U3ydyeHUus (U3MKKM Ha YpPOBHE CpeIHero oOIIero
oOpa3oBaHus, IUIAHUPYEMble pE3yabTaThl OCBOEHHMS Kypca (U3MKU: JTUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIEC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UIaHUpyEMblEe pe3yJabTaThl OCBOEHHUS Kypca (u3MKuM Ha 0a30BOM YpOBHE, B TOM

YHclie IpeIMETHbIE Pe3yIbTAThI IO TOJaM 00y4YeHHUS,;

e cojepxaHue yueOHOro npeamera «Du3nKay Mo rojaM o0ydeHusl.

Odu3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOAIbI, BBICTYNAas B KauecTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUUH 00
okpyxatomeM mupe. LIkompHBIA Kypc QU3MKH — CHCTEMOOOpa3yIOUUid sl €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB
W SIBJICHUH, W3y4aeMbIX XUMHUEH, Ouosorued, ¢uzmdeckoil reorpadueii U acTpOHOMHEH.
Hcnonb3oBaHne M akTUBHOE NpUMEHEHUE (DU3MUYECKUX 3HAHUU OMpeNeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJY4YEHHS] HOBBIX MATE€pUAJIOB C 3aJaHHbIMU CBOMCTBaMM M Jpyrux. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaronuxcsa, B (opMupoBaHHE YMEHUN MNPUMEHSATh HAy4YHBIA METOJ MO3HAHUS IpH
BBITIOJTHEHUHN UMH Y4EOHBIX UCCIIEeI0BaHUH.

B ocHOBy kypca (pu3uku Ansi ypoBHSI CpEeAHETO 0OIero oO0pa3oBaHUs MOJIOKEH Pl
uJe, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kypc SIBISICTCS JOTUYECKH 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepual U3 BceX pas3zenoB (PU3MKM, BKIIOYAET KAaK BOMPOCHI KIACCHUECKOM,
TaK U COBPEMEHHOU (PU3UKU.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HeW MaTepuall Kypca (QU3MKU O0OBbEIMHEH
BOKPYT (HU3UUeCKuX Teopuid. Benymum B Kypce siBisieTcss (pOpMHUpPOBAaHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE€  peanmusaunuss  mpeanosiaraeT  MCMOJIb30BaHHE
T'YMaHUTApPHOTO TMOTEHIMaNa (U3NUECKOW HAyKH, OCMBICIIEHHE CBSI3M Pa3BUTUS (DUBUKU C



pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU
npoobIeMamMH.

Hoes npuxniaonou wuanpasnennocmu. Kypc ¢GU3MKM mpeanojaraet 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJIOTMYECKUX MPHUIIOKEHHH H3YyYeHHBIX TEOpUH WU
3aKOHOB.

Hoes sxonocuzayuu peanusyercs IMOCPEICTBOM BBEICHHS JIEMEHTOB COJEpXKaHMUS,
MOCBAIIEHHBIX KOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTUEM
TEXHUKA W  TEXHOJIOTMH, a TakkKe OOCYKJEHUS  M[podJeM  parroHAIBHOTO
MIPUPO/IOTIOJIE30BAHUS U KOJIOTHYECKON OE30MaCHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMHU Kypca (PM3MKH Ha YpOBHE CpefHero oluiero oOpa3zoBaHus
SABIIAIOTCS (u3nyeckue Teopuu ((popmMupoBaHHE NMPEACTABICHUI O CTPYKTYpE MOCTPOCHUS
¢bu3nveckoil Teopuu, posn (GyHAAMEHTATBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJIE, IPAHUIIAX IPUMEHUMOCTH TEOPUH, U1 ONUCAHUS €CTECTBEHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucteMHO-IeATeTLbHOCTHBIM TOAX0A B Kypce (DM3HKH pealu3yeTcs MPeke BCEro 3a
CU€T OpraHU3alMHU SKCIIEPUMEHTAIBHON edaTeabHOCTH oOyJatomuxcs. s 6a30Boro ypoBHs
Kypca (HU3MKM — 3TO UCHOJb30BAaHUE CHCTEMbl (POHTAIBHBIX KPATKOBPEMEHHBIX
9KCIEPUMEHTOB U JTAOOPAaTOPHBIX paboOT, KOTOPhIE B MporpamMme mno (usuke oObeAMHEHBI B
oOLIMIl CIMUCOK YYEHHYECKUX TMpakTUYeckux paboT. BeiaeneHue B yKazaHHOM IepeyHe
1a00paTOpHBIX PadOT, MPOBOJUMBIX JJIsi KOHTPOJISI M OLIEHKH, OCYLECTBIIAETCS YYaCTHUKAMHU
00pa30BaTENILHOIO Mpoliecca HMCXOAd U3 OCOOCHHOCTEH IUIaHMPOBAHUS W OCHALICHHUSA
kabunera ¢usuku. [lpu 3TOM obOecmeunBaeTCss OBJIAJACHHE OOYYAIONIUMHUCS YMEHUSIMHU
IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIEJOBAHUS 3aBUCUMOCTEH (DPU3MUYECKUX BEJIWYMH U
MIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonblioe BHUMaHHME yneseTCs PEIIEHUI0 PACYETHBIX M KayeCTBEHHBIX 3aaad. llpum
3TOM Il PACYETHBIX 3a7ay IPUOPUTETOM SIBJIIOTCS 3aJa4M C SIBHO 3aJaHHOM (puU3HUecKon
MO/IENbIO, TIO3BOJISIIOINE IPUMEHATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJTHOrO
paszena Kypca, Tak U MHTErpUpPys 3HAHMs M3 pa3sHbIX pa3zesioB. [ KadecTBEHHBIX 3a/1ad
IIPUOPUTETOM SIBJIIIOTCS 3a/aHUsl HAa OOBSICHEHHE IPOTeKaHWs (PU3MYECKUX SIBICHUM HU
IIPOLIECCOB B OKPYXKAIOLIEH 'KU3HU, TpeOyIolIe BbIOOpa PU3NUECKOW MOJAEIH sl CUTyalluu
[IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k MarepuambHO-TEXHUYECKOMY
o0ecrieyeHHn0 yueOHOTo mpoiiecca 0a30BbI ypOBEHb Kypca (M3UKU Ha YPOBHE CpPEIHEro
oOrmiero oOpa3oBaHus JOJDKEH U3y4aThCsl B YCIOBHSIX MPEJMETHOTO KaOMHeTa (PU3MKU WU B
YCIOBHUAX HHTETPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAy4YHOIro ILuKia. B
KabuHeTre (U3MKU JIOJDKHO OBbITh HeoOxoaumoe JsabopatopHoe 000pyaOBaHHE IS
BBIMIOJTHEHUS] YKa3aHHBIX B MporpamMme Mo (hU3MKe YYEHHYECKUX MPAKTUYECKUX paboT U
JIEMOHCTpAIIMOHHOE 000Py10BaHHE.

JleMoHCTpaloHHOe 000pyAOBaHUE (GOPMHUPYETCSI B COOTBETCTBUM C IPHUHLUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTH M OOECleurnBaeT MOCTAHOBKY MEPEYHMCICHHBIX B MpOTrpamMMe
1o (HU3UKe KIHOYEBBIX JEMOHCTPAIMHA JUIl UCCIEIOBAHUS U3Y4aeMbIX SIBJICHUI U IPOIIECCOB,
SMIMPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.



JIaGopaTtopHoe 000pynOBaHHE sl YICHUYECKUX MPAKTHIECKUX paboT hopMupyeTcs B
BUJIC TEMAaTHYECKMX KOMIUIEKTOB U 00ECIeunBaeTcs B pacuére OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TeMaTHuecKue KOMIUIEKTHI J1a00OpaToOpHOro 0OOpYJOBAaHHUS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U MHU(POBHIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

e (opMupoBaHHE HHTEpPECa M CTpEeMJICHHS OOyJaromuxcs K HAydHOMY H3Y4EHHUIO

MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIECHUH O HAYYHOM METOJAE MO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHME HAYYHOIO MHMPOBO33PEHUS KakK pe3ylbTaTa H3y4EHHsS OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e ¢dopMHupoOBaHHE YMEHUN OOBSCHATH SBJICHUS C HCIOJB30BaHUEM (U3UIECKUX
3HAHWUW U HAYYHBIX JOKA3aTeJbCTB;

e (opmupoBaHue TmpeACTaBIEHUH O poiu GUIMKU JUIS  PA3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTrkeHne 3TUX I1esiel oOecrieunBaeTcsl pelieHneM CIeIyIoMX 3a1ad B Impolecce

M3y4deHus Kypca (U3NKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

e TMpuHOOpEeTeHHE CHUCTEMbl 3HAHUW 00 O0O0muX (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKJIIOYast MEXaHUKY, MOJIEKYJISIPHYIO ¢buzuky,
ANIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

e (opmupoBaHue yMEHUN NPUMEHSTh TEOPETUYECKHE 3HAHUS i1 OObACHEHUs
(busznyeckux SBICHUI B NpUPOJE W ISl NMPHUHATHUS NPAKTHUUECKUX DELICHUH B
MOBCEIHEBHOMN JKU3HH;

® OCBOCHHE CIIOCOOOB pEIIECHHUs Pa3MYHBIX 33/1a4 C SBHO 3aJaHHON (QuU3MYecKou
MOJIENIbIO, 3a/1ady, MOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3/aHue (pu3nueckoin
MOJIeIH, aJIeKBaTHOM YCIIOBUSM 3a/1a4H;

e oHuMaHUE GU3NYECKUX OCHOB U MPUHIUIIOB ACUCTBUSA TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBIAJCHHE METOJaMH CaMOCTOSITENIPHOTO IUIAHUPOBAHUA U TMPOBEJICHUS
(Gu3MyYecKuX  OSKCIEPUMEHTOB, aHalM3a U  UHTeprperanuu UHPOpMaIuHy,
oTpeeNieHus: JOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yabTaTa;

® CO3JaHUE YCJIOBHM [ pPa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOH €ATEIHHOCTH.

Ha u3ydyenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpeJHET0 00IIero oopa3oBaHus
otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).

[Iperyiaraemelii B mporpaMMe 1o (GU3MKe MepeyeHb Ja0opaTOPHBIX M MPAKTUYECKUX
paloT sBISETCS PEKOMEHJIOBAaHHBIM, YUYHMTENb JIeJIaeT BBIOOP MpPOBEAEHUsS J1aOOPATOPHBIX
paloT U OMBITOB ¢ Y4ETOM MHIUBUAYATbHBIX 0COOEHHOCTEH 00yUaromuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupoje. Hayunele MeToabl O3HAHUS OKPYXKAroIero Mupa. Poiib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (HU3MUECKUX SBICHHA H TpoleccoB. HaydHble T'HMOTE3BI.
du3nyecknue 3aKOHbI U TEOPUU. [ 'paHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHIMN
COOTBETCTBHUSI.

Pons u mecto ¢u3uku B pOpMUPOBAHMU COBPEMEHHOM HAydyHON KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe aBmwkeHne. OTHOCHTETLHOCTh MEXaHHMYECKOTO MBrKeHHS. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, ckOpocTh (CpenHss CKOPOCTh, MCHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepHaibHON TOYKH, UX MPOEKIUHU HAa OCHU CUCTEMBbI KOOpAuHAT. CIOKEHHE NepEeMENICHHI
U CJI0KEHHUE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE. ['padku 3aBUCUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepeMEIICHNUs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoOoiHOe majieHue. Y ckopeHrue CBOOOHOTO MaIeHus.

KpuBonunueitHoe nBwkeHue. JIBUKEHHE MAaTEpUaIbHOM TOUYKHM IO OKPYXKHOCTH C
MOCTOSIHHOM 1O MOJYNIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

Texuuyeckne yCTpOWCTBa U TMPAKTUYECKOE IPUMEHEHHUE: CIHJIOMETpP, JBHIKEHHE
CHapAJIOB, LIETIHbIE U PEMEHHbBIE TIEPEIayu.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, HILTIOCTPAlls KHHEMATHYECKUX XapaKTEPUCTUK TBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH Npy JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHHS] MTHOBEHHOM CKOPOCTH.
HccnegoBanue  COOTHOLIEHUS ~ MEXAYy  NOYTSIMH, [POUJECHHBIMU  TEIOM  3a

MOCJIEIOBATENIbHBIE PAaBHBIE MPOMEKYTKHM BPEMEHHM INPH PABHOYCKOPEHHOM JBHKEHUHU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.



N3yuenue nBUKEHU IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxkeHus tena, OpoIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHOcutenbHOCTH ['anmunes. llepswiii 3akoH HerotoHa. MHepruanbHble
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoit 3akon Hprotona mis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 117151 MaTe€pUaIbHbIX TOYEK.

3akoH BceMHupHOTO TAroteHus. Cuna TspkecTu. [lepBast kocMudeckas CKOpOCTb.

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

Tpenune. Buasl Tpenus (moxosi, ckoybxenus, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cunma TpeHUs CKOJBKEHHS W cwia TpeHus mnokos. Kosddumument tpenus. Cuna
COTIPOTHUBIICHUS TIPH ABUKEHUU TeJIa B )KUJIKOCTH WJIH Ta3e.

[TocrymarensHO€ U BpanaTeIbHOE IBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuiibIl OTHOCHUTEIBHO OcCU BpaiieHus. [lmedo cuubl. YcCinoBHs paBHOBECHS
TBEPAOTO Tea.

TexHudeckne yCTpOWCTBAa W MPAKTHUUECKOE MPUMEHEHHE: TOIIIUITHUKH, IBIKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHME Macc B3aMMOACHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaluy.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecus TBEPAOTro Tesa. Bunibl paBHOBECHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenus Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHSI TBEPIOTO TENA, UMEIOLIET0 OCh BPAILICHUS.

Tema 3. 3akonwvl coxpanenusn ¢ mexanuke

Nmnynec MarepualibHOM TOYKHM (Tella), CUCTEMbl MAaTepHAbHBIX TOYeK. VMITynbc
CWJIbl U U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHs UMITyJIbca. PeakTuBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckas sHeprus MarepuanbHON ToOUkU. Teopema 00 U3MEHEHHH KUHETHYECKON
SHEPrUH.

[MoTenmmansHas oSHeprus. [loTeHuuanpbHas dHeprus ymopyro aehopMHUPOBAHHON
npyxuHbl. [loTeHInanbHas SHEprUs Tena BOIU3H MOBEPXHOCTH 3EMITH.



[ToTeHumansHble ¥ HEMOTEHIMAIbHBIE CUIIbl. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXAHMUYECKON SHEPruM CHUCTEMbI TeJl. 3aKOH COXPAHEHUS MEXaHWYEeCKOU
JHEPIUH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHuueckrue yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHME: BOJOMET, KONED,
IIPYKUHHBIN [TACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBIKEHUE.

[lepexon noTeHMAIbHON PHEPTUHU B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOJIFOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI ¢ U3MEHEHUEM MEXaHWYECKOW SHEpruu Teja Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.

Paspnen 3. MoJuiekyasipHasi GU3MKAa M TEPMOAUHAMHKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KMHETHYECKOM TEOPUHM W WX OIBITHOE
obocHoBanue. bpoynosckoe asmxenue. uddysus. Xapakrep ABUKEHUS U B3aUMOICHCTBUS
YacTUIl BellecTBAa. MoOJenu CTPOEHHUS Ta30B, XKUAKOCTEH W TBEPIBIX Tel U OOBICHEHUE
CBOICTB BEIlIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pasmepsl Mojekyn. KomanuecTBo
BeniectBa. [locrosHHas ABoraapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ nusmepenue. lllkana remneparyp Lenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO -KUHETUYECKOU TeopHUH
uaeanpHoro raza. AOCONIOTHas TeMIlieparypa Kak Mepa cpelHeld KHHETUYECKOW SHEepruu
TEIUIOBOrO JBIKeHUs dactul rasa. lllkama rtemneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3onponeccsl B UaeaaibHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduyeckoe MpencTaBiIeHHE H30IMPOLIECCOB:
U30TEpMa, U30X0pa, u306apa.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, MOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOIEKys
OpraHMYECKUX COCAMHECHUN.

OmnbiTel 0 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBHYKEHUSI.

Mogens onbita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBUA.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATBbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



Ormpezenenre Macchl BO3/yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHHH 00BbEMa
KOMHAThl, JaBJICHUS U TEMIIEPATYphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMU COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmoanHamuueckas cucreMa. BHyTpeHHss 3Heprus TEpMOAMHAMUYECKON CUCTEMBI U
cnocoObl €€ wm3MeHeHHs. KoymdecTBO TemsoTel W paboTta. BHyTpeHHsist dHeprus
OJIHOATOMHOI'0 MJIeJIbHOTO Ta3a. Buipl Teruonepenauu: TEIUIONPOBOAHOCTh, KOHBEKIIMS,
u3ilyyeHue. Y iesbHas TeII0EMKOCTh BellecTBa. KonuecTBo TEIIoThl IpU TeIIonepeaaye.

[Tonste 00 ammabarHoMm mpouecce. [lepBelii 3akoH TepMmoauHamuku. [Ipumenenue
MEpPBOro 3aKOHa TEPMOJMHAMUKM K u3ompoueccaM. ['paduueckas mHTeprnperarnusi paboThl
rasa.

Bropoii 3akon TepmonHamukyu. HeoOGpaTuMOCTh IPOLIECCOB B MMPUPO/IE.

TemoBbie MmammHbl. IlpuHnunel aedictBus TemaoBbIXx MammuH. [IpeoOpazoBanus
SHEPruu B TEIJIOBBIX MamnHax. Ko3dduuueHT mnonesHoro neHCTBUS TEMJIOBOM MallMHBI.
Huxkn Kapuo wm ero ko3p@GUIHUEHT TOJE3HOTO JCHCTBUSA. IKOJOTHYECKHE TMPOOTEMBI
TEIJI09HEPT eTHKU.

Texnuyeckue yCTpOHCTBa U MPAKTUYECKOE TNPUMEHEHHE: JBUraTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meneHne BHYTpEHHEW SHEPrUM Tela MPHU COBEPIICHUH PAOOTHI: BBUJIET MPOOKU U3
OYTBUIKHM TIOJ] JICHCTBHEM C)KAaTOro BO3yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJACMOHCTPAIINS ).

N3menenne BHyTpeHHeH 3Hepruu (TemMmepaTypbl) Tella Ipy Terionepeaaye.

OnbIT 10 aMabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3YIITHBIM OTHHBOM).

Mopnenun mnapoBoil TypOMHBI, [BUTaTeNsi BHYTPEHHErO CropaHus, peaKkTHBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjeHcauusd. Mcnapenue wu kuneHue. AOCONOTHasE U
OTHOCHUTENIbHAs  BJIAXHOCTh  BO3Ayxa. HacelieHHbll map. YaenbHas — TEIIoTa
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT I1aBJICHUS.

TBépnoe teno. Kpucrammmueckue u amopdHble Tena. AHM30TPONHS CBOMCTB
kpuctauioB.  JKuakume — kpuctaiel.  CoBpeMeHHble — martepuanbl.  [lnaBinenne  u
KpUCTaJIM3aus. Y ienbHas Tersora miaBnenus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHudeckne ycTpONHCTBAa M NMPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U IICHUXPOMETD,
KAJIODUMETP, TEXHOJOTMU IIOJYyYEHUS COBPEMEHHBIX MAaTE€pHaOB, B TOM 4YHCIE
HAaHOMATEpHAJIOB, 1 HAHOTEXHOJIOTUU.

Jemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHU>KEHHOM JaBJICHUMU.



CriocoObl M3MEpPEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v IUIaBICHHUS KPUCTANTMUYECKOTO BEUIECTBA.
JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3MepeHne OTHOCUTENBHON BIXKHOCTH BO3/yXa.

Paznen 4. DiekTpoamHnamMuka

Tema 1. Inekmpocmamuka

DOnekTpu3amusl Tell. OJEeKTpUYecKuil 3apsan. [[Ba Buaga dJIEKTPHUUECKUX 3apsijIoB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

BsaumopneiictBue 3apsnoB. 3akoH Kynona. TodeuHbI 53IEKTpUUECKUN  3apsi.
Onektpuyeckoe moisie. Hampsok€HHOCTH siekTpuyeckoro moss. [IpuHuum cyneprno3uiuu
ANEKTPUUECKUX MoJieh. JIMHIN HanpsHKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cun onekrpocratudyeckoro moina. [lorennuan. Pa3HOCTP TMOTEHITMAOB.
[IpoBogHMKM W  JUPJCKTPUKH B DJIEKTPOCTATHYECKOM  Tosie.  JlmdnekTpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPTrHUst
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: IJIEKTPOCKOI, AIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE 3JIEKTPOIPHUO0OPOB, KOHAECHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIeKTpUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAJM IUIACTHH,
PacCTOSITHUSA MEKy HUMH U TUAJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUM TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. McrouHuku
Toka. Cuna Toka. [1oCTOsIHHBIN TOK.

Hanpsxenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYecKoe CONMPOTHUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeNIbHOE, CMEIIAHHOE COEIUHEHNE TPOBOTHUKOB.

PaGora snextpuyeckoro Toka. 3akoH Jlxoyms—JleHna. MOIIHOCTh 3IEKTPHUECKOTO
TOKA.



DNEeKTpOABMKYIasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA. 3akoH Oma
JUTsI TIOJIHOM (3aMKHYTO#) 5iekTpuueckoi enu. Koporkoe 3ambikanue.

ONeKTpOHHAas IPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W HpPUMECHAs IPOBOJUMOCTH IOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [TomyrnpoBoiHUKOBbIE IPUOOPBI.

DneKTpUYecKuil TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHUECKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CamMOCTOSTENbHBI U HECAaMOCTOSITENbHBIM pa3psl.
Momnnus. [Tnazma.

Texnuyeckue yCTpoHCTBa M MNPAKTHYECKOE IPUMEHEHHUE: aMIEpPMETp, BOJBTMETP,
peocTar, HMCTOYHHUKHM TOKA, JJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHbBIE
puOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKYYMHBIN MO, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
MOJIYIPOBOIHUKOBBIH MO/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOIHUKOB OT JUIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMelnranHoe coeAMHEHNE POBOJHUKOB.

[Ipsimoe n3mepenue >neKTpoaABKYIIEn criibl. KOpOTKOE 3aMblKaHHE TaIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomuol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue dSn€KTPOABMXKYIIEH CHIIBI HUCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habmronenue snexrponusa.

MexnpeaMeTHbie CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHsA B 10 kiacce oCylIecTBISETCS ¢ Yy4€TOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMH MAaTeMaTUKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTUH.

Meosicnpedmemnule noHsimus, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO TMO3HAHMUSL:
SBJICHUE, HAyYHBIH (akT, TWIoTe3a, (u3MuecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIO/JeHuE,
9KCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, U3MEPEHNE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHHH, IuHeiiHas ¢yHKuus, mapadona,
runepbona, ux TpaduKd M CBOICTBA, TPUTOHOMETpUYECKHE (YHKIMH: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U MX NMPOEKLUU
Ha OCH KOOpJHMHAT, CII0KEHUE BEKTOPOB.



Buonoeua: wmexaHwmueckoe JBIKEHHE B JKMBOM mnpupoxae, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpraHu3MOB (BUABI TEIUIONEpPEAayH, TEIUIOBOE paBHOBECHE),
JIEKTPUUECKUE SBJICHUS B XKUBOU IIPUPOJE.

Xumusa: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEN, YKUAKOCTEW W Ta30B,
AJIEKTPUYECKHE CBOMCTBA METAIJIOB, AIEKTPOIUTHYECKAs TUCCOLMALINSI, TAJIbBAHUKA.

TI'eoepaghus: BNaXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: 1npeoOpa3oBaHUE JBWKEHUH C HUCIOJIb30BAaHUEM MEXaHU3MOB, YUET
TPEHUs B TEXHMKE, MOAIINIHUKY, UCIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE
(pakera, BOOOMET U Jpyrue), IBUraTeslb BHYTPEHHEr0 CropaHus, napoBasi TypOrHa, ObITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJOTUHM TMOJY4YEHHsS] COBPEMEHHBIX MAaTe€pHalOB, B TOM
Yyclie HAaHOMAaTEepUaloB, U HAHOTEXHOJIOTHUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TpPUHTEp, AIIEKTPOHArpeBaTelbHble MPUOOPBI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznea 4. DnekTpoanHaMmuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUA

IlocTrostHHBICE MarsuThL. B3anMmojeHcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IMOJe.
Bexkrop MarHuTHOW wuHAyKUuu. I[IpyHUIMN Cynepno3WuMM MarHUTHBIX moJsied. JIuHuum
MarHUTHOM MHAYKIUK. KapThHa TMHUNA MarHUTHOW WHIYKIUH TOJISI TOCTOSTHHBIX MarHUTOB.

MaruuTHO€E MnoJie MPOBOAHUKA ¢ TOKOM. KapTrHa JTUHUN UHAYKIMA MAarHUTHOTO TOJIS
JUTMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKU C TOKOM.
OnbiT Opcrena. BzanmoaelicTtBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MO1yJb U HalpaBJICHUE.

Cuna Jlopenma, €€ MOJyJab W HampapjieHue. JIBH)KeHUE 3apsiKEHHOM 4YacTHIlbl B
OJIHOPOJIHOM MarHuTHOM moJjie. Pabora cumsl Jlopenna.

SIBrieHne BieKTpOMarHUTHOW HHAYKIMHU. [IOTOK BeKTOpa MarHUTHOMW WMHAYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHIyKunu Papajes.

BuxpeBoe anekTpuueckoe mosie. DNEKTPOABUKYILAS CUJIa UHAYKIMU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HME CAMOMHAYKLIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO T0JI KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpONCTBa M MPAKTHUYECKOE IMPUMEHEHHE: TMOCTOSHHBIE MAarHUTHI,
ANIEKTPOMArHUThI, 3JEKTPOJABUTATENb, YCKOPUTEIH 3J€MEHTApPHBIX YaCTHUL, WHAYKIHOHHAS
eYb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.



JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHuE AEKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTb  JIEKTPOJABMKYIIEH CHJIBI MHIAYKIMM OT CKOPOCTH HU3MEHEHMUS
MAarHUTHOTO IIOTOKa.

SIBneHne CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne MarHuTHOTO IMOJIS KaTYyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sBIIEHUS 2JI€KTPOMArHATHOM MHIYKIIMH.

Paznen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle Koaeoanus

KonebatenpHas cucrema. CBOOOIHBIE MEXaHWUYECKHE KoJjeOaHus. ['apMoHUUYecKHe
koneOanus. Ilepuon, wacrota, amrumdtyna u ¢aza kosiebanuil. IIpyXKUHHBIM MasTHUK.
MaremaTtuueckuil MasTHUK. Y paBHEHHE rapMOHUYecKUX kosebanuil. [IpeBpamienue snepruu
IIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii koHTYp. CBOOOIHBIC 3JEKTPOMArHUTHBIE KOJICOAHHS B HACATTLHOM
KoJeOaTenbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHMYeCKMMH U DJIEeKTPOMarHUTHBIMU
konebanusimu.  Dopmyna Tomcona. 3akoH COXpaHEHHUS DJHEPrUM B  HJACATBHOM
KoJIeOaTeIbHOM KOHTYDE.

[IpencraBinenrie o0 3aryxaloluxX KojeOaHUSX. BBIHYXJIEHHbIE MEXaHUYECKUE
kojeOanus. Pezonanc. BoinyxaeHHbIE 3JIEKTPOMarHUTHBIE KOJICOaHUS.

ITepemennbiii Tok. CHHYCOUIAIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEMCTBYIOIIEEe 3HAUEHNE CUIIbI TOKA U HAPSHKEHHUSI.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NoTpeOIeHUE IIEKTPUUYECKONH SHEPTUU.
DKOJIOTUYECKHE PHUCKU MpU TMPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa HCIOJIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuyeckne yCTpOWCTBa W MPAKTUUYECKOE MPUMEHEHHUE: SJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanue  mapameTpoB — KojeOaTeNbHONW — cUCTeMbl  (NMPYKUHHBIA WK
MaTeMaTHYeCKU MasATHUK).

Habnronenue 3aTyxarommx KojgeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHUS.

OcuumnorpamMmel  (3aBUCHUMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOaHHIA.



Pe3oHaHc mpu nociaen0BaTENbHOM COEIMHEHUU PE3UCTOPA, KaTYIKH MHAYKTUBHOCTH
U KOHJIEHCaTopa.

Monenb JIMHUY 3JEKTPOIIepe1auH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOJA MalbIX KOJEOaHUN Ipy3a HA HUTH OT JUIMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanue MnepeMEeHHOrO0 TOKa B LENU M3 IOCIEJOBATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60JIHbL

Mexannyeckue  BOJIHBI,  ycloBuUs  pacnpoctpaHeHus.  I[lepuwon.  CxopocTh
pacrnpocTpaHeHus: U AjauHa BoJiHbL. [lomepeunsle u npoaoibHble BoJaHBL. WHTEpdepeHus u
mudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIOBHSI U3JIy4€HUS JEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTauus BektopoB E, B, V B anexkrpomaruutHoil BosHe. CBOWCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpakKeHHE, MpeloMIIeHUe, NoJisipu3auus, Audpakuus, uHTepdepeHuus. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[Ikaya >eKTpoMarHuTHEIX BOJIH. [I[prMeHeHHne 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMIBI pairoCBs3U U TeNeBUACHUS. Paaronokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckune ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
YJIbTPa3BYKOBAasl AMATHOCTHKA B TEXHUKE M MEIMILIMHE, pajgap, paIuoNpHUEMHUK, TEIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue nuntepdepeHnu v Juppakiiii MEXaHHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM W YacTOTOU
KoJieOaHuH.

HccnegoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH:  OTPAXKEHHE, IMPEJIOMIICHHE,
noJsisipu3anus, Audpakuus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsiMosinHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOM
cpene. JIyd ceera. ToueuHbIli HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akOHBI OTpakeHus: cBeta. [locTpoeHne n300paxeHuii B MIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI TpeIOMIIEHHS CBeTa. AOCOIIOTHBIM IOKa3aTenhb
npenomwiieHus. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIil yroa MojaHOro BHYTPEHHETO
OTPAXKEHUS.



JHucnepcus cseta. CiioxkHbI cocTaB Oenoro ceera. L{Ber.

CoOuparome U paccenBaromue JuH3bI. ToHKas nuH3a. DOKYCHOE PpacCTOSHHE H
ONnTHYeCKass cuia TOHKOW JsmH3bL. IlocTpoeHne wu300pakeHWI B COOHMpAOIIUX U
paccenBaronux JMH3aX. PopMysia TOHKOM JUH3bL. Y BEJIMUECHHUE, JABAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Unrtepdepenmuss cBera. KorepeHTHbIe HCTOYHUKH. Y CIOBUSA
HaOJIFOJICHUS MAaKCUMyMOB W MHHHMYMOB B HHTEP(EPCHIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTCPEHTHBIX HCTOYHUKOB.

Hudpakuust cseta. [udpaxknuoHHas pemérka. YcioBue HAOMIOJEHUS TJIABHBIX
MaKCUMYMOB TIPH MaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpONCTBAa U MPAKTUUECKOE MPUMEHEHWE: OYKH, Jymna, doToamnmapar,
MIPOEKIIMOHHBIN armapaT, MHKPOCKOT, TEJIECKON, BOJOKOHHAs OMNTHKA, AUGPaKIUOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimosuHeltHOE pacrpocTpaHeHHe, OTpakKeHHE U MperoMieHue cBeta. Onruyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue narepdepeHiinu crera.

Ha6mronenue qudpaknuu cBeta.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI CIeNUAJILHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl IPUMEHUMOCTH KJIaCCUYECKOW MexaHuku. [locTynarel cienuaibHOW TEOpUn
OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTHM CB€Ta B BaKyyMe, [PUHIIMII
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILIEHUE JUTMHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YAaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmul kearnmoegoii onmuKu



@®otonbl. Popmyna Ilnanka cBsizu SHeprum (OTOHA C €ro YaCTOTOW. DHEprus u
UMIYNbC (GOTOHA.

OtkpeiTie u wuccienoBanue ¢orodpdexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroadpdexra. VYpaBHenume OiHmTeHa A poTorddexra. «KpacHas rpaHuIan
doTorddekra.

Hasnenue ceera. Onbithl [1. H. Jlebenena.

XHWMHUYECKOE IEHCTBUE CBETA.

TexHuueckre ycTpoicTBa W MPAaKTUYECKOE MPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUHK,
coJIHeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3((PexT Ha yCTaHOBKE C IMHKOBOMU TJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnwiTel Pesepdopra mo paccesauro o -yactuil. [Imanerapaas
Mozens aroma. [locrynatel bopa. W3nyyenue u nornomenrue GoToHOB MpU MEPEX0ie aToma
C OJIHOTO YPOBHS DHEPruM Ha Jpyroil. Buasl criektpoB. CHEeKTp ypOBHEH 3HEpruu aTtoma
BOJIOPO/IA.

BonHoBsie cBolicTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM ITyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3Ty4CHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHBIM aHaln3
(cmexTpockom), Jlazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Ornpenenenre JUIMHBI BOJHBI Jla3epa.
Habmroenue nuHeHyaThIX ClIEKTPOB U3Iy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTHI,  JOKAa3bIBAIOIIME  CIIOXKHOCTb  CTpoeHus  sjapa.  OTKpbiTHE
paguoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa pagloOaKTUBHOTO
u3nyudeHusi. CBoiicTBa anb(da-, OeTa-, ramMma-u3IydyeHus. BiusHHe paJuoakTHBHOCTH Ha
YKUBbBIE€ OpPraHU3MBI.
OtkpeiTHE MpoTOHAa U HelTpoHa. HyknonHas monens siapa ['eiizenbepra—lBaneHko.
3apsn sapa. MaccoBoe uucio sapa. M3otonsl.

Anba-pacnan. DONeKTpOHHBIH M TMO3UTPOHHBIA OeTa-pacmaj. ['amma-u3nydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus cBS3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl sapa.

SnepHble peakuuu. [lenenue U CUHTES sIED.



Snepusiii peakrop. TepmosinepHbiii cunTe3. IIpoGiieMbl UM MEPCIEKTUBBI SACPHON
SHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI AEPHOI 3HEPTreTUKU.

OnemeHTapHble yacTULbl. OTKpPBITHE IO3UTPOHA.

Metoapl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auUMOAeHcTBUA. EqMHCTBO (pr3nyeckoi KapTHHBI MHUpA.

Texnuueckue ycTpoiicTBa M NPAKTUYECKOE TMPUMEHEHHUE: JO3UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHA acTpoHoMHuU. [IpukiagHOe W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 3Bé31H0T0 HebOa. Co3Be3nus, spKue 3BE3IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. MctouHuk sHeprum ConHua U 3BE3N. 3BE3IbI, UX
OCHOBHBIE XapaKTEPUCTUKH. [lmarpamMma «CHEKTPaJIbHBIA KJIAaCC — CBETUMOCTBY». 3BE3IBI
[JIABHOM MOCIEA0BATENBHOCTU. 3aBUCUMOCTh «MAacca — CBETHMMOCTBY» JUIsl 3BE3] TJIaBHOMU
MIOCJIEN0BATENbHOCTH. BHyTpeHHee crpoeHne 3BE3n. COBpEMEHHbBIE MPEACTABICHUS O
MIPOUCXOXKACHUH U 3BoJIroIMK COJIHLIA U 3BE3]T. DTanbl )KU3HU 3BE3].

Mnuneunsiii [lyte — nHama [Nanaktuka. [lonoxenune u asuxxkenue CosHna B [Manaktuke.
Tunel ranaktuk. Paguoranaktuku u kBa3apbl. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa00ma. Pa3zoeranne ramaktuk. Teopus
Boseioro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnooernus

Habmionenuss HEBOOPY)KEHHBIM  TJ1a30M C  HCIOJIb30BAaHHEM  KOMIIBIOTEPHBIX
MPUJIOKEHUN ISl OTNpE/AeTICHHs] MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO HaTy:
OCHOBHBIE c03Be3usi CEeBEpHOro MOIylIapus U IPKUe 3BE3/IbI.

Habmonenus B teneckon JIynsl, mianer, Mneunoro Ilytu.

Oo6o0maronee NnoBTOpeHne

Ponp u3mku M acTpoHOMHHM B SKOHOMUYECKOM, TEXHOJIOTMYECKOH, COIHAlbHOU U
THYECKON cepax [esTEIbHOCTH YeNOBEeKa, POojb U MECTO (PHU3UKM U acTPOHOMHH B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, pPOJb (U3HUecKod Teopuun B (HOPMHUPOBAHHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PHU3HUECKON KapTHHBI MHpa B O0IIEeM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUHN O IPUPO/IE.

MexnpeamerHbie CBA3U



Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4éTom
COJIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu MaTeMaTHKH, OHOJOTHUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnule nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO MMO3HAHMSL:
SBJICHUE, HAYYHBIH (paKkT, TUNOTEe3a, (U3NUEcKas BEIMYMHA, 3aKOH, TEOpus, HaOIroneHue,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWE CHUCTEMBl YpaBHEHHH, TPUTOHOMETPHUYECKHE (DYHKIIHH:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI
U WX TMPOEKIUH Ha OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB, MPOHM3BOIHBIE DIIEMEHTAPHBIX
GyHKIWH, TpU3HAKKA MMOJ00US TPEYroJBbHUKOB, ONpPENEeNeHUE TUIOIAAN IJIOCKUX (QHUTyp U
o0BEMa Tel.

Buonoeus: snexrpuyeckue SBICHUS B KUBOU NPHPOJE, KOJIeOaTeIbHBIE IBIDKEHUS B
KUBOU TIPUPOJIC, ONTUYECKHE SIBJICHUS B XUBOW MPHUPOJE, NEHCTBHE pajHalliil Ha JKUBBIC
OpraHU3MBI.

Xumua: cTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHMUs KPUCTAUTHYECKON PEIIETKH, CTIEKTPATLHBIN aHaJIH3.

l'eocpagpus: MarHUTHbIE TIOJIOCA 3€MJIM, 3aJI€KU MArHUTHBIX pyaA, (OoTOoChEMKa
3eMHOM MOBEPXHOCTH, MPEICKa3aHNe 3eMIJIETPSICEHUH.

Texunonoeus:  TUHUM  DJIEKTpoOIlepenad,  TEeHeparop  MEpPeMEHHOTO  TOKa,
JIEKTPOJBHUraTeNlb, MHIYKIHMOHHAs I€4b, pajap, pajuONpHUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-meus, mpOEKIIMOHHBIN anmapar, BOJOKOHHAs OTITHKA, COJTHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydebHOTO npeamera «Pu3nka» Ha ypoBHE CpeAHEro olmero oOpa3oBaHuUs
(6a30BBIi  yPOBEHB) JIOJDKHO OOCCIICUUTH JOCTHKCHHE CISAYIONIMX JHUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JUYHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE PEe3yAbTAaThl OCBOCHUS yueOHOTO TIpenMeTa « DU3uKay JOHKHBI OTPaKaTh
FOTOBHOCTb M  CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCA  CPOPMUPOBAHHOM
BHYTPEHHEN MO3WIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlWi, MO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUUCKOTO
00111ecTBa, pacIIupEeHUE KU3HEHHOTO OTBITA U OTBITA IEATEILHOCTH B IIPOLIECCE peaTn3aliuu
OCHOBHBIX HaIpPaBJICHUI BOCIUTATEIPHON AEATETHPHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3HMIIMH OOYYarOmIerocss KaK aKTHBHOTO U
OTBETCTBEHHOTO 4YJIeHa POCCUHUCKOTO OOIIECTBA;

MPUHATHAE TPAJAUIIMOHHBIX OOIEYEIIOBEUECKIX TYMAaHUCTUUECKUX U JIEMOKPATHUUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECax IpakJIaHCKOTO 0OIIecTBa,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHHE B3aMMOJEHCTBOBATH C COIMAJBbHBIMA HWHCTHUTYTaMH B COOTBETCTBHUH C HX
(GYHKIUSIMHU 1 HAa3HAUYCHHUEM,

TFOTOBHOCTb K TYMaHUTapHOUN U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUAM POCCHUMCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallMl0 U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTHM, B TOM YHCIE B
NEeSATENbHOCTH YYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas JCTETHMKY HAy4HOTO TBOPYECTBA,
MPHUCYIIETO (PU3NYECKOM HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

HWHTEpEC K PasNu4HbIM cdepaM MNpodecCHOHATFHON NESTENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymymiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHHIO B 001acTH (U3MKU
Ha NPOTSKEHUU BCEH )KU3HU;

6) IK0JIOrHYECKOT0 BOCIUTAHHUS:

C(OPMHUPOBAHHOCTh AIKOJOTHYECKOW KYJIbTYPHI, OCO3HAHHE TI00ATBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYILIECTBJIEHUE JICUCTBUI B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUSA
LeJIeN YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacimMpeHue OmbITa JAEATEIBHOCTH SKOJIOTUYECKON HanpaBJICeHHOCTH Ha OCHOBE
MMEIOINXCS 3HAHUH 10 (H3HKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS QU3HUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAYYHOH JesATeNbHOCTH, TOTOBHOCTh B IIpOIlecCe H3yUCHHUS
(U3UKN OCYIIECTBIATH MPOSKTHYIO M MCCIE0BATENBCKYIO IESTEFHOCTh MHIUBUAYATHHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS
ba3oBrble Jornvyeckue aelcTBUSA:

CaMOCTOSITEIIBHO (DOPMYJUPOBATh W AKTYaJIM3MPOBATH MPOOJIEMy, paccMaTpUBaTh &
BCECTOPOHHE;

OTIPEICIIATH 1SN JCATCILHOCTH, 331aBaTh MapaMeTPhl M KPUTESPHH UX JTOCTHIKCHUS;

BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pacCMaTPHBACMBIX (PH3UUICCKHX
SIBJICHUSIX;

paspalOaThiBaTh IUIAH pEHICHUS NPOOJIeMbl C y4ETOM aHaj3a HUMEIOIIUXCS
MaTePHAIBHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCHUThH KOPPEKTHUBHI B JCATEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITEIbHOCTH;

KOODPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBHUSAX PEATbHOIO, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOIO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOC MBIILJICHUE IPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

Ba3oBble nccienoBare/bcKie 1eHCTBUA .

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYCBBIMU MOHITUSAMHU U METOJAaMHU (PU3HUYECKON
HAYKH;

BIIJIETh HAaBBIKAMHM y4eOHO-UCCIEIOBATENLCKONM W TMPOEKTHOW JIeATEIBHOCTH B
obnactu (PU3HKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENIbHOMY TOUCKY METOJOB
penieHus 3a1a4 PU3NIeCKoro coAep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOIOB MO3HAHUS;

BIIAJIETh BUJAMH JAEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBIX y4EOHBIX CHUTYallUsAX, B TOM YHCIE MPHU
CO3JaHUH Y4EOHBIX TPOCKTOB B 00JIACTH (PU3UKH;



BBIABJIATL NPUYHUHHO-CICACTBCHHBIC CBA3WM W AKTYAJIM3UPOBATH 3a4ady, BBIABUI'ATb
TUIIOTE3y €€ PEIICHMS, HaXOAUThb apryMEHThbI U1 JOKa3aTelbCTBA CBOMX YTBEPXKICHMIA,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AHAIIM3UPOBATE IIOJYYCHHBIC B XOAC PCIICHHA 3aaadd pe3yibTaTbl, KPUTHUYCCKU
OLCHUBATb UX NOCTOBCPHOCTL, IPOTHOSUPOBATH U3BMCHCHUC B HOBBIX YCJIO BUAX;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIC 3a7]a91 B 00pa30BaTEIIBHON JCSTCILHOCTH, B
TOM YHCJIE IPU U3YYECHUHN PU3UKH;

AaBaTb OUCHKY HOBBIM CUTyallUsM, OLICHHUBATDH HpHO6peTéHHBIﬁ OIIBIT,

YMETHh NEPECHOCUTD 3HAHUS 110 (1)I/ISI/IK€ B IPaKTUYCCKYIO o0Oiacte KHU3HCACATCIBbHOCTH,

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIIBUI'aTb HOBBIC UJICHU, IPEAJIaraTb OpUrnHaJIbHBIC IMTOAXOAblI U PCIICHU A,

CTaBUTH HpO6J'I€MBI " 3a71a4u, JOIMYCKAIOINE AJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABbIKAMU TOJy4YeHHUs HHopmanuu (QU3MUECKOro COAEpPXKAHUS U3
NCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATECIIBHO OCYIICCTBJIATH IIOUCK, aHaJIu3,
CUCTeMAaTH3allMi0 M HMHTEepOpeTanuio uHGOpMaluu pa3iuyHBIX BUAOB U (opm
MIPEJICTaBJICHNS,;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCII0JIB30BaTh CpPEACTBa I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUHA B
pElIeHUH KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX U OPraHU3allMOHHBIX 3a/ad C COOJIIOJEHUEM
TpeOOBaHWN DPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THUTHEHBI, PECYpCOCOEpEKEeHHS,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE30MaCHOCTH;

co37aBaTh TEKCThl (DU3MUYECKOTO COJEp>KaHUs B pa3iMuHbBIX (opmarax ¢ yd&€Trom
Ha3Ha4YCHWS WHQPOPMAllMM U IIEJICBOM ayJUuTOPHH, BBIOMpas ONTHMAIbHYIO (opMy
MIPEJICTaBICHUS U BU3YyaIU3all1H.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

OCYIIIECTBJISATh OOIIEHUE HAa ypOKax (PM3UKU U BO BHEYPOUHOU JIEATEIHHOCTH,

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOK TOYKY 3PEHHS C MCIIOJIb30BAaHUEM SI3bIKOBBIX
CpE/ACTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 WHIUBUIYAIbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX HHTEPECOB U
BO3MOJKHOCTEH Ka)KJOT0 YiICHA KOJJICKTHBA;

NMPUHUMATh IEJIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBATh U KOOPJIWHUPOBATH
JEUCTBUA MO €€ JNOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUN, PACIPENEIATh POJIU C YUYETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3ylIbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXKJOTO y4YaCTHHKAa KOMaHIbl B 0OOIuit
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

rpeyiaraTe HOBBIE ITPOEKTHI, OLIEHUBATh UAECH C MO3ULHMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYIICCTBJIATL IMO3UTHUBHOC CTPATCIHYCCKOC IIOBCACHUC B PA3JIMUYHBIX CUTyallUAX,
IMPpOSABJIATH TBOPYCCTBO U B006pa)K€HI/I€, OBITh HWHHUIIUMATUBHBIM.

PeryasiTuBHbIe yHUBepPcabHbIe YUeOHbIe 1eliCTBUA
Camoopranu3anus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TIO3HABATENIBHYIO NESITEIHLHOCTh B 00JacTH (pU3UKH U
aACTPOHOMUH, BBISIBIISITH ITPOOJIEMEBI, CTaBUTh U (JOPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUs] PACUETHBIX M KAUECTBEHHBIX 3a]1a, IUIaH
BBITIOJTHEHUST TIPAKTUYECKONW paboThl € YYETOM MMEIOIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUN;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pacuIupsITh paMKi y4eOHOTO TTPeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUN;

JIeNIaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATH €0, OpaTh Ha Ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOcTBOBaTh (OPMHUPOBAHUIO M TIPOSBIICHHIO JPYAMIMH B 00JacTh (PU3UKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHUBHI B JICSITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQJIETh HAaBBIKAMU TO3HABATEJNbHON pediIeKkcuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUN U MBICIUTEJIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

WCII0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO JAPYrUX HA OIIHOKH.

B mporecce nocTrxeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTrPAMMBI 10 (PU3MKE
JUIs YpOBHA cpenHero oOmiero o0pa3oBaHus y OOYYalOIIMXCS COBEPUICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUIEKT, IPEINoJIararolinii coOpMUPOBAHHOCTH:

CaMOCO3HAHHUS, BKJIIOYAIONIETO CIHOCOOHOCTh MOHMMAaTh CBOE SMOIMOHATIBHOE
COCTOSIHUE, BUJCTHh HANpaBlICHUS Pa3BUTUSA COOCTBEHHON SMOIMOHANBHON cdephl, OBITH
YBEpEHHBIM B ce0e;

CaMOPETyJIUPOBAHUS,  BKJIIOYAIOIIETO  CaMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTH aJanTHUPOBATHCA K AMOLMOHAIBLHBIM
WU3MEHEHUSIM U TIPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMH, BKJIIOYAIOUIEH CTPEMJIEHUE K JOCTHMIKEHUIO LEIH U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIMOHAILHOE COCTOSIHUE APYTHUX,
YYUTBIBAaTh €r0 TIPU OCYIIECTBICHHH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO H
CONIEPEIKUBAHUIO;



COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIAX CIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C
JAPYTUMH JIFOABMHU, 3200 THTHCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

NPEAMETHBIE PE3YJIbTATHBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaXkaTh C()OPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUMN:

JEMOHCTPUPOBATH HA MMPUMEPAX POJIb M MECTO (GU3UKU B OPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON
JIeATEIILHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHUS M3YyUEHHBIX (PU3MYECKHX MOJEJe: MarepuaibHas
TOYKa, MHEpIMAJIbHAs crcTeMa OTCYETa, aDCOIIOTHO TBEPAOE TENO, UACATBHBIN ra3, MOAEIU
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN 3JIEKTPUUECKUN 3aps]l IPU PEILICHUU
(dbu3uYecKux 3a1a4;

pacro3HaBaTh (pu3UYecKue SBICHHS (TIPOIECChl) U OOBSICHIATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUYECKON TEOPUU CTPOEHMS BEIIECTBA U 3JIEKTPOIUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHHE, CBOOOJHOE MaJCHUE Tell,
JBIDKEHHUE TI0 OKPYKHOCTH, HWHEPIHs, B3aumMmojeicTBue Tten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHUE KHUAKOCTEH U TBEPABIX Tel, U3MEHEHHe 00bEMa Tell MPU HarpeBaHUU
(oxmaxxaeHun),  TEIJIOBOE  paBHOBECHE,  HUCHapeHue,  KOHJACHCalus,  IUIaBIICHUE,
KpUCTAJUIM3alKsl, KHUIIEHUE, BIIAXXHOCTb BO3/yXa, IIOBBIIICHUE [AaBJICHHUsS Tra3a IPH €ro
HarpeBaHWM B 3aKPBITOM COCYIE, CBA3b MEXKJIYy [apaMeTpaMHM COCTOSHHMS Ta3a B
M30IIpOLECCaX, MEKTPU3ALHNS TeJl, B3AUMOICHCTBUE 3aps/10B;

ONHCHIBaTh  MEXaHUYECKOE JBIKEHUE, UCHONB3ysd  (U3MUECKHe  BEJTUYHMHBIL:
KOOpAMHATA, MyTh, NIEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC Tela,
KMHETUYeCKasi SHEeprus, NOTEHIHUalbHAs JHEPrus, MeXaHuyeckas paboTa, MeXaHHuYecKas
MOIIIHOCTh; TPHU OMHCAHMM MPABUIBHO TPAKTOBATh (UIUYECKUI CMBICT HCHOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS M EIUHUIbI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JaHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

ONMCBIBAaTh M3Y4YECHHBIE TEIUIOBBIE CBOMCTBA TENI M TEIUIOBBIE SIBICHUS, UCIOJIb3Y
¢dbusznuecKkue BETMYMHBI: JaBIICHUE Tras3a, TeMIepaTypa, CpedHss KWHETHYecKas SHepTus
Xa0THUYECKOT0 JBWKEHUSI MOJIEKYJ, CPEAHEKBAJPATUUYHAsI CKOPOCTbh MOJIEKYJ, KOJUYECTBO
TeIUIOThI, BHYTPEHHSISI SHEprusi, paboTa ra3a, KoOdQQHUIIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBOTO
JBUTATENS; MPHU ONHUCAHWUU MPABWIBHO TPAKTOBAaTh (PU3UYECKHII CMBICT HUCHOJIB3YEMbIX
BETMYMH, WX OOO3HAYEHUS M EIUHUIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BETUUUHY C APYTUMU BETUUYHUHAM;

OTIMCHIBATh N3YYEHHBIE DIEKTPUUYECKHE CBOMCTBA BEIIECTBA U NIEKTPUUECKUE SBICHUS
(mpouieccsl), UCHONB3yd (PU3MUECKHE BEJIWYMHBL 3JIEKTPUUECKUH 3apsisi, SIEKTpUYECKOoe
oJie, HapsHKEHHOCTD MMO0JIsA, TOTEHIIMAJI, Pa3HOCTh MOTEHIMAJIOB; MPU ONMKMCAHUH MTPABUIIBHO
TPakTOBaTh (U3MUYECKUN CMBICT HCHOIB3YEMBIX BEIHYMH, UX O0O3HAUEHUS W EAMHMHIIBI;
yKa3bIBaTh (POPMyJIBI, CBS3BIBAIOLINE JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOLECCH U SIBICHHS, UCTIOIB3YS (PU3UYECKUE 3aKOHBI U
IIPUHLUIIBL: 3aKOH BCeMHUpHOTO TAroreHus, I, II u III 3akonsl HproTOHA, 3aKOH cOXpaHeHUs
MEXaHUYECKON D3HEPIrUM, 3aKOH COXPAHEHUS HMIIYJIbCA, IPUHLUII CYNEPHO3UIUM CHJI,
NPUHLIMI PaBHONpPABUS HWHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, 'a30Bbl€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKOM BSHEepruu
TEIUIOBOIO  JIBWKEHHUSI MOJIEKYJ ¢  aOCOJIIOTHOM  TemmepaTypoi, MEpBbIi  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHMS JIEKTPUYECKOTO 3apsna, 3akoH Kynona, mpu stom
pa3nuyaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €0 MaTEMAaTHYECKOE BBIPAKCHHE M yCIOBHUS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIUIBI JACUCTBUS MAILUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3nnuyarh ycJI0BUS UX O€30MaCHOTO UCTIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINIOJIHATh AKCIEPUMEHTHI M0 HUCCIEI0BAHUIO (DPU3MUECKUX SIBICHUH U MPOIECCOB C
UCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX M3MEPEHUH, TMpu 3TOM (HOopMyInpoBaTh
npobseMy/3agady ¥ THUIOTE3y Y4eOHOTO DJKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOTO 000PYA0BAHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSMbIE M KOCBEHHBIE M3MEpEHUs] (U3NYECKUX BEIMYUH, MPU 3TOM
BBIOMpATh ONTHUMAJIbHBIA CHOCOO M3MEPEHUsS U UCIOJIb30BAaTh M3BECTHHIE METObl OLICHKHU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXJy (U3NYECKUMU BEIMYMHAMHU C HCIOJIb30BAHUEM
IPSIMBIX W3MEPEHUH, NMpU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (PUKCHPOBATH DPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAE TaOnMMIl M TrpaduKoB, A€naTh
BBIBOJIBI 110 PE3YJIBTaTaM HUCCIIECIOBaHUS;

coOmoaTh npaBuiia 0€30MacHOro TpyAa MpHU MPOBEICHUU HCCIEIOBAHUN B paMKax
y4eOHOIr0 HKCHEPUMEHTa, Yy4eOHO-UCCIIEAOBATENbCKOM M IPOEKTHOW JEATEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOro 000pYyA0BaHUS;

pemaTh pacuéTHbIE 33Ja4d C SBHO 3aJaHHOW (DPM3NYECKOM MOJEIBIO, HUCIOJb3Ys
¢u3nyeckue 3aKOHbl W IPHUHLMIB, HAa OCHOBE aHalW3a YCIOBHMS 3aJauyd BbIOMpPATh
(GU3nYECKy0 MOJEIb, BBIACIATh (PU3MUecKre BEIUUMHBI U (HOpMYIbl, HEOOXOUMBbIE JUIs €€
pElIeHNs, MPOBOAUTH pPAcu€Thl M OLCHMWBATh PEAJBbHOCTh IOJIYYEHHOIO 3HAYCHUS
(bU3n4EeCKO BETUYHHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPauBaTh JIOTUYECKN HENIPOTUBOPEUNBYIO LIENIOYKY
paccykJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh MpPHU pElIeHUH Y4YeOHBIX 3aJady COBpEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUH JUISl IOMCKA, CTPYKTYPUPOBAHUI, HHTEPIPETALMU U IIPEICTaBICHUs yuyeOHOH U
Hay4YHO-TIONYJISIPHOM HMH(OpMAIMK, MOJYYEHHON M3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

MIPUBOANUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0ObsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPU 0OpallleH!H ¢ MPUOOpaMu U TEXHUUECKUMH yCTpOICTBaMH,
JUISL COXpaHEHHsI 37I0POBbs U COOIOIEHUS] HOPM 9KOJIOTHYECKOTO TMOBEACHUS B OKpYXKaroIe
cpene;



paboTarh B Tpymme ¢ BBHINOJHEHUEM Pa3MYHbIX COLMAJIBHBIX pOJICH, IIAHUPOBATH
paboTy rpynimsl, palMOHAIBHO PAaCHpeAesTh 00A3aHHOCTU U IUIAHUPOBATH JESATEIHHOCTH B
HECTaHJAPTHBIX CUTYaIUsX, aleKBaTHO OLIEHUBATh BKJIAJ KaXJI0T0 U3 YYaCTHUKOB I'PYIIIbI B
pelIeHrne paccMaTpUBAaeMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUMN:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb M MECTO GU3UKU B JOPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTHM, B IPAKTUYECKON
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS HW3YYEHHBIX (U3MUECKUX MOJIENel: TOYEeUHBIN
ANIEKTPUYECKUI 3apsj, JIyd CBETa, TOYEUHbI HCTOYHUK CBETa, sJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO $JIpa MPH pelieHnr (U3NIeCcKuX 3a/1a4;

pacro3HaBaTh (pu3uYecKue siBICHHS (TIPOIECChl) U OOBICHITh UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (U3MKU: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE,
CBETOBO€, XHMHYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aUMOJEHCTBHE MAarHHUTOB,
AJIEKTPOMArHuTHasE WHAYKLUSA, OEHCTBHE MAarHWTHOTO TMOJS Ha MPOBOJHUK C TOKOM U
NBUOKYIIMMCS — 3apsii, DSJEKTPOMAarHUTHbIE KOJI€OaHUS W BOJHBI, HIPSIMOJMHEHHOE
pacnpocTpaHeHUuEe CBETa, OTpakKeHHWe, NpeJoMJIeHHe, uHTeppepeHIus, audpakuus u
MoJIsipu3allis CBETa, JUCIepcus cBeTa, ¢orodnnekTpuueckuii 3¢ dext (pororddexr),
CBETOBOE JAaBJICHUE, BO3HUKHOBEHHUE JINHEMYATOTO CIIEKTpa aToOMa BOJAOPO/1a, ECTECTBEHHAS U
HCKYCCTBEHHAs! PaINOAKTUBHOCTb;

OTIHCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUECKIE, MAaTHUTHbBIE, OTITUYECKUE,
ANIEKTPUYECKYI0 TMPOBOAMMOCTb PA3JIMYHBIX Cpel) U DIIEKTPOMArHUTHBIC —SIBICHUS
(mportecchbl), WCMONB3yS (PU3WUECKUE BEIWYWHBI: DJIEKTPUUYECKUA 3apsij, Cuila TOKa,
JNEKTPUUECKOE HANpPsLKEHHE, 3JIEKTPUYECKOE CONPOTUBJIEHUE, PAa3HOCTh MOTEHLIHAJIOB,
AJIEKTPOJBIKYILAS cujia, paboTa TOKa, MHIAYKLMS MarHUTHOTO MOJisA, cuia Amrepa, cuiia
JlopeHua, MHIYKTUBHOCTh KaTYILKH, SHEPTUS 3JIEKTPUYECKOIO0 U MAarHUTHOTO TOJIEH, IEPUO]T
W dYacToTa KoyiebaHMil B KoyieOaTeNTbHOM KOHTYpe, 3apsii M cuja ToKa B IIpolecce
rapMOHUYECKHUX DJIEKTPOMAarHUTHBIX KOoJeOaHuM, OKYCHOE pacCTOsIHUE M ONTUYECKas CHiia
JIUH3BI, IPU OMUCAHUM IIPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCHOJIb3yEMbIX BEINYHH,
ux 0003HAUYEHUS M EAMHHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMU BEJIMUYMHAMU;

OTHCHIBATh W3YYECHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, UCIOJB3YS (UIUYECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPIrUs U
UMITyJabC (DOTOHA, MEPHOJ MOJypacmaja, SHEprHsl CBA3M ATOMHBIX SJep, MPH OMUCAHUU
MPAaBUIBHO TPAKTOBaTh (PU3NYECKUH CMBICI HCHOJB3YyEeMBIX BEIMYMH, UX 0003HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BETUUUHY C IPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U ABJICHUS, UCTIONb3Ys (PU3HUECKHE 3aKOHBI U
NPUHIMIBL: 3akoH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M IApAJJIEIBHOTO COEIMHEHUs
MIPOBOJHUKOB, 3akoH Jlxoyms—J/leHnia, 3akOoH 2JIEKTPOMAarHUTHOM WHAYKLUH, 3aKOH
MPSIMOJIMHENHOTO PacIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI MPEIOMIICHUS



CBeTa, ypaBHeHHMe ODiiHmTerHa s (ortodddekra, 3aKOH COXpaHEHUS SHEPrHH, 3aKOH
COXpaHEHHS HUMIIYJIbCA, 3aKOH COXPAHEHHS JIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUS
MacCcOBOT'0 YHMCIIA, NOCTYNaThl bopa, 3aKOH pagMoakTUBHOTO pacraja, MpH 3TOM pa3indarb
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHHE M yCIOBHS (TPAHUIIBI,
001acTH) MIPUMEHUMOCTH;

OTIpENIeNATh HAPaBJICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TIOJIS IIPOBOIHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOWTh W ONKCHIBAaTh H300paKE€HHE, CO3/aBaeMOE€ IUIOCKHM 3EpPKAJIOM, TOHKOM
JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 MCCIEeTOBaHNUI0 (DM3WYECKUX SBICHUH W TPOIIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHMU: TpH 3TOM (HOpMYIHPOBATH
npobseMy/3aadyy ¥ THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIHI;

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIC M3MEPEHUs] (PU3MYECKMX BEIUYMH, TPU ITOM
BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEpPEHHs] W MCIIOJIb30BaTh M3BECTHBIE METOJBI OIIEHKU
MTOTPEITHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHMOCTH (DU3UYECKUX BEIMYMH C WCIIOJB30BAaHUEM MPSIMBIX
M3MEPEeHUH: TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOTyICHHOU
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAC TaOnMWI W TpaduKOB, IENaTh BBIBOJABI TIO
pe3yibTaTaM MCCIeOBaHHUS;

coOmoaTh npaBuiia 0€30MacHOro TpyAa MpH NMPOBEJEHUU HCCIEIOBAaHUHA B PaMKax
y4eOHOIr0 HKCHEPUMEHTa, Yy4eOHO-UCCIIEAOBATENbCKOM M TPOEKTHOW JEATEIBbHOCTH C
UCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyJOBAHNUS;

pemaTh pacu€THbIE 33Jayd C SBHO 33JaHHOW (PM3NYECKOM MOJEINbIO, HUCIMOJb3Ys
¢u3nyeckue 3aKOHbl M MPHUHLMIB, HAa OCHOBE aHaju3a YCJIOBMs 3aJauyd BbIOMpPATh
(GU3NYECKy0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYJIbl, HEOOXOUMBbIE AT €€
pelieHusi, MPOBOAUTH pAacyéTbl M OLEHUBATh PEAIbHOCTb MOJYYEHHOTO 3HAYEHHUs
(bU3n4eCKO BETUYNHBI;

pelaTh Ka4eCTBEHHbIE 3aJJaui: BBICTPAUBATh JJOITMYECKU HEITPOTUBOPEUUBYIO LIETIOUKY
paccykJeHU ¢ ONIOPOH Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

UCIOJb30BaTh MpPHU pEIIeHUH Y4eOHBIX 3aJady COBpEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUH JUISl IOMCKA, CTPYKTYPUPOBAHUI, HHTEPIPETALMU U MIPEICTaBICHUs yuyeOHOH U
Hay4YHO-TIONYJISIPHOW HMH(OpMAIMK, MOJYYEHHON M3 Pa3IUYHBIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh M0JIy4aeMyr0 HH(POPMALIUIO;

OOBSICHATh NPUHIMIIBI JEHCTBUS MAaIIUH, HOPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pa3nuyarh yciIoBUs UX O€30MaCHOTO MCIOJIB30BaHUS B TIOBCEAHEBHOM KHU3HH,

MIPUBOANUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOILIET0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPU 0OpallleH!H ¢ MPUOOpaMu U TEXHUUECKUMH yCTpOICTBaMH,
JUISL COXpaHEHHsI 37I0pPOBbs U COOIIOIEHUS] HOPM KOJIOTHYECKOTO TIOBECHHUS B OKpYy Katomen
cpene;



paboTaTh B TPYIIE C BBIMIOJHEHUEM PA3NMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATH
paboTy rpynmbl, paioHATBHO pacHpeesaTh 00S3aHHOCTH U TUIAHUPOBATH JIEATEIHHOCTh B
HECTaH/IAPTHBIX CUTYAIIMIX, aICKBATHO OIICHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo yacon
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | Ppa3aejioB U TEM KonTposbhsl | IlpakTudecku
Bcero o0pa3oBaTejibHbIE
/| mporpamMmsI € paboThI € paboThI
0 pecypcsl
Pazngen 1. ®PU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
DUAHKA 1 METO bu6moreka [IOK
M3UKa U METObI
1.1 A 2 0 0 https://m.edsoo.ru/7f41b
Hay49HOTO TIO3HAHUS 79
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemaruka 5 0 0 https://m.edsoo.ru/7f41b
fr2
bu6mmoreka [IOK
2.2 | Junamuka 7 0 0 https://m.edsoo.ru/7f41b
fr2
3aKOHBI COXPAHCHHS B bubmiorexa LIOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKE
fr2
Hroro no paszneny 18



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

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI bubmmoreka [IOK

3.1 | MOJeKyJIsIpHO- 9 0 1 https://m.edsoo.ru/7f41b
KHHETUYECKOU Teopuun f72
OCHOBLI bubmnoreka LJOK

3.2 10 1 0 https://m.edsoo.ru/7f41b
TEPMOIMHAMUKHA

fr2

ArperartHble bubmuoreka [JOK

3.3 | cocTosHMSA BelmeCcTBa. 5 0 0 https://m.edsoo.ru/7f41b
®da30BBIC TTEPEXOIBI 72

Hroro mo pazgeny 24

Pazgen 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
4.1 | DraexkrpocraTHKa 10 0 1 https://m.edsoo.ru/7f41b
fr2
[ToctostHubII
AIIEKTPUYECKHI TOK bubmorexa LIOK
4.2 P ' 12 1 1 https://m.edsoo.ru/7f41b
Toxu B pa3nmu4HbIX
fr2
cpenax
Hroro no paszneny 22
PesepBHOe Bpems 2 1
OBILIEE KOJIMYECTBO 68 4 4
YACOBIIO



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

[TPOTPAMME




11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB (undposrbie)
KoHuTpoJuabsH IIpakTH4yeck
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThl He padoThl
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruauTHOE TI0JTE. bu6mmoreka [IOK
1.1 DJeKTpOMarHuTHast 11 1 3 https://m.edsoo.ru/7f41
WHTYKITAS c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHHYeCKHE U bu6mmoreka [IOK
2.1 AIIEKTPOMArHUTHBIC 9 0 1 https://m.edsoo.ru/7f41
KojeOaHus c97c
Mexanuueckue u bubmmorexa LIOK
2.2 5 1 0 https://m.edsoo.ru/7f41
AIIEKTPOMArHUTHBIE BOJTHbI
c97c
bubnuorexa [JOK
2.3 Onrtuka 10 0 3 https://m.edsoo.ru/7f41
c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH



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

OCHOBBI CIIEIHATIBHOM

bubmunorexa LIOK

3.1 4 https://m.edsoo.ru/7f41
TCOPHUH OTHOCUTCIIBHOCTU
c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
DJIeMEHTHI KBAaHTOBOM Bubnmorexa [IOK
4.1 6 https://m.edsoo.ru/7f41
OIITUKHU
c97c
bu6mmoreka [IOK
4.2 Ctpoenue atoma 4 https://m.edsoo.ru/7f41
c97c
bu6mmoreka [IOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41
c97c
Hroro mo pazgeny 15

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJIEMEHTHI ACTPOHOMUHU U bubnnoreka [IOK
> acTpopU3HUKH ’ / https://m.edsoo.ru/7f41
’ c97c
Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1

O6o0m1aromiee MOBTOpEeHNE

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41



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

(@]
-
(]

Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 69

10 [TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoiaunuecTBO 4yacos DJIeKTPOHHBbIE
Ne
® | Tema ypoka Bee Konrtposas | Ilpakrtuyec | Hara uupposbIe
n/n HbIE KHe U3y4eHust o0pa3oBareib
ro padoThI padoThI HbI€ pecypchbl
bubanoreka
®du3uKa — Hayka O MPUPOJIE. LIOK
1 ilzquZLe) M:(())zi:; H;)SHaHI/ISI 1 0 0 03.09.2024 httos://m.edsoo.
PYHAIOI P ru/ff0c32e2
P
0JIb U MECTO (PU3UKH B ) ErGaorexa
(hopMUPOBaHUHN COBPEMEHHOM 10K
S A ’ Do PP ] hisimensoo
P . A ru/ff0c33e6
j 8 {001 (5%
MexaHn4ecKoe IBIKEHNUE.
bubnunoreka
OTHOCHTEIFHOCTD 10K
3 MEXAHUYECKOTr0 IBUKECHHUS. 1 0 0 10.09.2024
[lepemereHue, CKOPOCTh https://m.edsoo.
PEMCIIIEHAE, CKOPOCTD, ru/ff0c3508
YCKOpEHUE
PaBHoMepHOE IPSIMOJIMHEHHOE bubmorexa
4 PHOE 1P 1 0 0 11.09.2024 [[OK

IBIDKEHUE

https://m.edsoo.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

ru/ff0c3620

bubmmoreka
PaBHOYCKOpE)HHOC 17.09.2024 [HOK
PSMOJIMHEUHOE JIBIKCHUE https://m.edsoo.
ru/ff0c372e
bubmmoreka
CB0OOTHOE TTa/ICHUE. 10K
YacxeopeHHe CBOOOTHOTO 18.09.2024 htts://m.edsoo.
MaJicHus
a ru/ff0c39cc
. bubnmmoreka
KpuBonuHeiiHOe 1BUXKEHUE. ITOK
f;féejfzramizﬁ;mﬁ 24.09.2024 https://m.edsoo.
24 ru/ff0c3ada
[IpuHIHAIT OTHOCUTEIBHOCTH bubnuoteka
lNanunes. UnepunanbHbie ) 95.09.2024 [HOK
cucTeMsbl oTcuera. [lepBbiii https://m.edsoo.
3akoH HprotoHa ru/ff0c3be8
Macca tena. Cuna. [Ipunmun bubnunoreka
cyrneprno3uiuu cui. Bropou 01.10.2024 LHOK
3akoH HproTona s https://m.edsoo.
MaTepHaNTbHOW TOUKU ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

bubmmoreka

10 Tperun 3akon HerotoHa nist 02.10.2024 HOK
MaTepHaIbHBIX TOYCK https://m.edsoo.
ru/ff0c3be8
bubnuoteka
3aKOH BCEMHPHOTO TATOTEHUS. 1OK
1| o, T
p ru/ff0c3d00
bubnuoteka
12 Cuna ynpyroctu. 3akoH ['yka. 09.10.2024 [HOK
Bec tena https://m.edsoo.
ru/ff0c3e18
Cuna tpenus. KoapdunmeHt bubnuoteka
13 Tpenusi. Cuiia COpOTUBIICHUS 15.10.2024 [HOK
[IPH JBMKEHUH TEJa B https://m.edsoo.
JKUIKOCTHU WJIA Ta3e ru/ff0c3f76
[ToctynarensHoe 1
BpaIaTebHOE JABHKCHHE bubmmoreka
a0COJIFOTHO TBEPJIOTO TEa. LHOK
14 16.10.2024
MowmenT cubl. [11e40 Cuitbl. https://m.edsoo.
YcinoBusi paBHOBECHS TBEPIOTO ru/ff0c41a6

TCl1a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

NMnynsc MmaTeprabHOM TOYKH,

bubnunoreka
CHUCTEMBI MaTEPHAIbHBIX TOYCK. 10K
15 iﬁ?ﬁ;g:iﬁjiﬁj 22:10.2024 https://m.edsoo.
P yAped. ru/ff0c43d6
PeakTuBHOE BIDKECHUE
PaboTta 1 MOIITHOCTH CHJIBL.
bubnunoreka
Kunernueckast sneprus LIOK
16 MarepuaibHOI Touku. Teopema 23.10.2024
00 U3MEHEHNH KNHETHYECKOW https://m.edsoo.
ru/ff0c4502
SHEPTHH
[TorenumansHas 3HEPTHUSL.
[TorenumanpHas S3HEPTUst bubanorexa
17 ynpyro nehopMupoBaHHOU 06.11.2024 [HOK
npykunbl. [ToTeHIMaTbHAS https://m.edsoo.
SHEPrHUs Telia BOIU3U ru/ff0c461a

ITOBCPXHOCTHU Semnn



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[TorenumanpHble U
HETOTEHIMaIbHbIe CHIIbI. CBA3b
pabOThI HEMTOTCHIIMATHHBIX CHJT
C U3MEHEHUEM MEXaHUYECKOW
SHEPrUM CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEpPruu

12.11.2024

bubmmoreka
LIOK
https://m.edsoo.

ru/ff0c478c

19

JlabopaTopHnast pabota
«HccnenoBanue cBsi3u paboOThI
CHJIBI C U3BMECHCHUEM
MEXaHMUUYECKOM SHEpruM Tesla Ha
IIpUMeEpE PacTKEHUS
PE3UHOBOTO KI'yTa»

13.11.2024

20

XapakTtep JBUKEHUS U
B3aMMOIEHCTBUS YaCTHII
BemecTBa. Mojienu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPIBIX
Ten

26.11.2024

21

KounTposbHas pabora no Teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

19.11.2024

bubanoreka
HOK
https://m.edsoo.
ru/ff0c4b74



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

OcHOBHBIE TOJIOKEHUS bubnuoteka
29 MOJIEKYJIIPHO-KUHETUYECKOU 90.11.2024 [HOK
Teopun. bpoyHoBCcKOE https://m.edsoo.
npmwxenue. upysus ru/ffOc4dc2
Macca monekyn. KonnuectBo
23 BemecTBa. [locTossHHAS 27.11.2024
ABoraapo
TernmoBoe paBHOBECHE.
24 Temmeparypa u e€ u3mMepeHue. 03.12.2024
[Ikaya remnepatryp Lenscus
bubnuoteka
Wneanshsiii ra3z B MKT. [HOK
25 04.12.2024
OcuoBHoe ypaBaenne MKT https://m.edsoo.
ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak
. N bubanorexa
Mepa CpeIHeW KHHETUYECKOU 10K
26 SHEPTHUH JIBIKCHHS MOJIEKYIL. 10.12.2024
https://m.edsoo.
YpaBHenue MeHieneena-
. ru/ff0c511e
Knaneiipona
97 3akoH JlanbToHa. ['a30BbIE 11.12.2024

3aKOHBI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

JIaboparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH

28 17.12.2024
MEX/Ty IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO ra3a»
bubnunoreka
H3omporiecchl B U1€aibHOM rase LIOK
29 18.12.2024
E P;X ::ii:le;:oe https://m.edsoo.
pest ru/ff0c570e
Buyrpennssa sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI bubanorexa
30 M CIIOCOOBI €€ N3MCHECHHUSL. 94.12.2024 [HOK
KonnuecTBo TermioTsl u pabora. https://m.edsoo.
BHyTpeHHss sHEpTrHS ru/ff0c5952
OJTHOATOMHOI'0 MEaJbLHOro ras3a
bubnunoreka
OK
31 Bub! Tenonepenaun 25.12.2024 1

https://m.edsoo.

ru/ff0c5¢36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

VY enbHasg TEIIOEMKOCTD bubanorexa
32 BeniecTBa. KomnmuecTBo TEMIOThI 14.01.2025 [HOK
IpU TeIuIonepeaaye. https://m.edsoo.
AnmabaTHBIH poIiece ru/ff0c5¢c36
o bubanoreka
[TepBrIiif 3aKOH TEPMOTUTHAMHUKI 10K
15.01.202
33 E;r; Epzfce:;me K 5.01.2025 https://m.edsoo.
pott ru/ffOc5efc
bubanorexa
Heob6patumocTs mporieccoB B 10K
34 n:npsne. I:TOpOI/I 3aKOH 21.01.2025 https://m.edsoo.
TEPMOZHAMHIH ru/f0c6230
bubnuoreka
35 HpHHuI/Irv[ nevicteus u K11 99 01.2025 HOK
TEIJIOBOUW MAIIIUHBI https://m.edsoo.
ru/ff0c600a
36 Huxn Kapro u ero KIT 28.01.2025
37 DKOJIOTHYECKHE TIPOOJICMBI 99.01.2025
TEIIOOHEPTreTHKH
b
O6006maromui ypok Hl/gleOTeKa
38 «MonekymnsipHas pU3UKa. 04.02.2025

OcHOBEI TCPMOANUHAMUKM)

https://m.edsoo.

ru/ff0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

KoHnTponbHas pabora no teme

bubmmoreka

LHOK
M . .02.202
39 g ‘ OCJ)IGKYJI:pH;UI q)zsnxa » 05.02.2025 httos://m.edsoo.
HOBBI TEPMOAUHAMUKHI
pMOA ru/ff0c6as0
bubnunoreka
[TapooOpazoBanue u 10K
4 . 11.02.202
0 E;E:zizaum criapeHue u 02.2025 httos://m.edsoo.
ru/ff0c63b6
bubnunoreka
AOcoiroTHass 1 OTHOCHTEIbHAS
41 aKHOC 03ayxa 12.02.2025 LOK
BJIAKHOCTbH B . .02.
HacEIIIeHHEL EZX https://m.edsoo.
" P ru/ff0c64ds
TBepnoe Teno.
Kpucrannmmaeckue u amopdabie bubnuoteka
42 Tesla. AHM30TPOTIUS CBOUCTB 18.02.2025 [HOK
KpHcTaioB. XKuakue https://m.edsoo.
kpuctaisl. CoBpeMeHHbBIE ru/ff0c65f0
MaTepHaIbI
bubnunoreka
[TnaBneHre U KPUCTAUIA3ALIMSL.
LHOK
43 V nenpHasg TeIUIOoTa IJIaBJIEHUS. 19.02.2025
OV mMAL https://m.edsoo.
yorman ru/ff0c6708
bubnuoreka
44 YpaBHEHHE TEIIOBOTO OamaHca 25.02.2025 HOK

https://m.edsoo.



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

ru/ff0c6820

bubnuoreka
DneKkTpu3aIus Tel. LOK
45 3ne:T3piqec1<m;fC3apﬂz;JlBao 26.02.2025 https://m.edsoo.
BH/JIA DJICKTPUYCCKUX 3aPsII0B
A P e ru/ffOc6bcc
[IpoBOAHMKH, AUIIIEKTPUKHU U bubnuoreka
. K
46 ITOJTYITPOBOTHUKH. 3aKOH 04.03.2025 o
COXpaHEHHUS DIIEKTPUUECKOTO https://m.edsoo.
3apsiia ru/ff0c6bcc
. bubanorexa
B3anmoneuncTBue 3apsiios. LOK
47 3a20H KYEOHaLTOqeqHHHV 05.03.2025 https://m.edsoo.
AIIEKTPUYECKUH 3apsi ru/ffoc6eed
Hanpsioxeénnoctb
bubnuoreka
AIIEKTPUYECKOTO MO, 10K
48 IT 11.03.2025
3Hi?<liuzge(;§ip§§;z;ﬂﬁann hitps://m.edso0.
P ' ru/ffOc6df2

HaIpsHKEHHOCTH



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

Pabora cun bubnunoreka
3IEKTPOCTATUYECKOTO MOJIS. [HOK
4 12.03.202
o [MTorenmmain. PazHocts 03.2025 https://m.edsoo.
MOTEHIHAJIOB ru/ff0c6f00
[IpoBOAHMKH U AUDIIEKTPUKH B bubnuoreka
50 ANEKTPOCTATUUECKOM TIOJIE. 18.03.2025 [HOK
JInsnexTpudeckast https://m.edsoo.
MPOHUIAEMOCTh ru/ff0c7018
bubnuoteka
OK
51 DnektpoeéMrocTs. KonteHcaTop 19.03.2025 ﬁtps: /im.edsoo.
ru/ff0c7126
. bubnuoreka
DIJIEKTPOEMKOCTH TIIIOCKOTO LOK
P A P ru/ff0c72c0
JlaGopaTopHas pabota
53 "N3mepeHue AIeKTPOEMKOCTH 09.04.2025

KoHAeHcaTopa"



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

54

[IpuHIHN neicTBUS U
pPUMEHEHHE KOH/IEHCATOPOB,
KOMUPOBAJILHOTO arrapara,
CTPYMHOTIO IIPUHTEpA.
DneKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHe EeKTPOIpruOOpOB

15.04.2025

55

DIEeKTPUYECKUN TOK, YCIOBHS
€ro CYIIeCTBOBAHMSL.
[TocrosiHHEIM TOK. Cnina ToKa.

Hanpsioxkenne. ConpoTuBieHue.

3akoH OMa 15 ydyacTka 1enu

16.04.2025

56

IlocnegoBarenpHOE,
napajielIbHOe, CMEIIaHHOE
COCJIMHEHUE MTPOBOIHUKOB.
JlaGopaTopHas pabota
«/3ydeHune cMeranHoro
COCIIMHEHUS PE3UCTOPOB)

0.5

22.04.2025

bubmmoreka
LIOK
https://m.edsoo.

ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
ANEKTPUUECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

23.04.2025

bubnaunoreka
HOK
https://m.edsoo.

ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

3axon Oma 1 OJIHOM
(3aMKHYTOM) 3JIEKTPUYECKON

bubnuoteka
uenu. KopoTkoe 3aMbIKaHue. ITOK
58 JIaboparopHas paboTa 0.5 29.04.2025
«M3mepenne DJIC ucrouHnKa Mtps://m.edsoo.
P ru/ff0c7ae0
TOKAa ¥ €T0 BHYTPEHHETO
COTIPOTHBIICHUS)
DIeKTpOHHAas TPOBOJIUMOCTh
TBEPABIX METAJLJIOB.
59 3aBUCUMOCTD CONTPOTUBJICHUSI 0 30.04.2025
METaJJIOB OT TEMIEepPaTyphl.
CBepXnpoBOAMMOCTh
60 SHGK:FPI/IIIGCKI/II/I TOK B BaKyyMe. 0 06.05.2025
CBoucTBa AJIEKTPOHHBIX ITYYKOB
I1
OJIyTIPOBOJIHUKH, X ErGaorexa
coOCTBeHHas U MpUMecHas 10K
61 E};O:}({)O,HI/I:IOCTB. CaouctBa p—n- 0 07.05.2025 https://m.edsoo.
pexoAd. ru/ff0c84ae

[TonynpoBOAHUKOBBIE TPUOOPHI



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DNEeKTPUUYECKUH TOK B

bubnuoreka
pacTBOpax M pacIuiaBax 10K
62 AIIEKTPOJIUTOB. 13.05.2025
DIIEKTPOIUTHYECKAS Mtps://m.edsoo.
p ru/ffoc82ba
JUCCOITHAITUSA. DIIEKTPOJIH3
DNEeKTPUYECKUU TOK B rasax. bubnuoteka
63 CaMOCTos{TenLHHI/I‘I{ 14.05.2025 [HOK
HECaMOCTOSTESIILHBIH Pa3psil. https://m.edsoo.
Momnnus. [Tnazma ru/ffOc84ae
DneKTpuYecKue Mpuoopsl U
YCTPOWCTBA M UX MIPAKTUIECKOE
npumeHenue. [IpaBuna TeXHUKH bubnuoteka
0e30IMacHOCTH LHOK
64 . 20.05.2025
PesepHbiii ypok. KonTponbHas https://m.edsoo.
paboTa 1o Teme ru/ff0c86fc
"OnexkTpoauHaMuka'
Oo6o06maromuit ypok
«DNEKTPOIMHAMHKAY bubnuoreka
65 KounTposbHas pabora no Teme ) 91.05.2025 [HOK
«9nekrpocratuka. [locTosHHBIH https://m.edsoo.
ANIEKTPUYECKHiA TOK. TOKH B ru/ff0c88be

PAa3JIMIHBIX CpeaAaAX»



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

PesepBHBIl ypOK.

bubmmoreka

. LIOK
66 ;_)0606:123(;1;)HII/H/I YPOK I10 TeMam 1 https://m.edsoo.
i ru/ff0c8f6e
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauyecTBo yacoB DJIEKTPOHHbIE
No
® 1 Tema ypoka Bee Kontposns | Ilpakruuec | Hara uupposbIe
n/m HbBIE KHe H3y4eHUust o0pa3oBareib
ro padoThI padoThI HbI€ pecypchbl
[TocTostHHBIE MATHUTHI M UX
B bubnuoteka
B3aMMO IeHCTBHE. MarHuTHOE LOK
noJie. Bektop MarHuTHOM 1 0 0 03.09.2024
Uy vy, JIMHMKM MarHuTHOM hitps://m.edso0.
AT ru/ff0c9778
HHIYKIHH
MaruuTHO€ 10Jie MPOBOIHUKA bubanorexa
.0 C) . OK
C TOKOM vl'[I)IT pcrena 1 0 0 05.09.2024 LI
B3anMoelicTBHE TPOBOIHUKOB https://m.edsoo.
C TOKOM ru/ff0c98fe
bub.
JlaGopaTopHas pabota HIE)IJEHOTeKa
«/3ydeHre MarHUTHOTO OIS 1 0 1 10.09.2024

KaTyIIKKU C TOKOM»

https://m.edsoo.

ru/ff0c98fe



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJIST HA

MIPOBOJHUK ¢ ToKOM. Cuia bubnuoreka
. K
Awmriepa Ha60paT0£)Haﬂ pabora 12.09.2024 1o
«HccnenoBanne AeHCTBHS https://m.edsoo.
ITOCTOSTHHOTO MarHuTa Ha ru/ff0c9ac0
paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI HA bubnuoteka
K
JBUKYIYIOCS 3apsSKEHHYIO 17.09.2024 o
gactuny. Cuna JlopeHna. https://m.edsoo.
Pab6orta cumbl Jlopeniia ru/ff0c9df4
DneKTpOMarHuTHas WHITYKITHSI.
[ToTok BekTOpa MarHUTHOM
uHaykud. DJ1C uHAyKIHuH. 19.09.2024
3aKOH JIEKTPOMArHUTHOM
uHaykuuu Papajnes
bubnuoreka
JlaGopaTopHas pabota 10K
«HccnenoBanue ABIEHUS 24.09.2024

3HeKTpOMaFHHTHOﬁ HHAYKIOHUU»

https://m.edsoo.

ru/ff0cals0



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

NunyKTUBHOCTS. SIBIEHUE

camounaykuuu. IJC bubnuoteka
.0 OK

8 CaMOMHAYKIMHA. DHEPT U 96.09.2024 11
MarHUTHOTO TIOJISI KaTYIIKH C https://m.edsoo.
TOKOM. DJICKTPOMArHUTHOE ru/ff0ca600
oJIe
TexHnueckne ycTpoicTBa U Ux
MIPUMEHECHHE: TTIOCTOSTHHBIC

9 MarHHuTHI, 3JICKTPOMArHHTHI, 01.10.2024
3JIEKTPOJIBUTaTEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHII, MHAYKITMOHHAS TIeYb

buo

O6o0maromuii ypok HIE)IJEHOTeKa

10 «MaruuTHoe 1oJe. 03.10.2024
DIeKTPOMAarHUTHAS UHIYKLHS https://m.edsoo.

P Ay ru/ffOcab82
bubnunoreka

KoHuTposbHas padoTa 1o Teme 1OK

11 «MaruuTHoe 1oJe. 08.10.2024

9J'IeKTpOMaFHI/ITHaH HHIAYKOUS»

https://m.edsoo.

ru/ffOcad58



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

CB0OOAHBIE MEXaHUYECKUE

bubnuoteka
Kosebanus. ['apMoHHUEcKue 1IOK
12 KosieOaHus. YpaBHEHUE 10.10.2024
rapMOHUYECKUX KOJI€OaHHH. Mtps://m.edsoo.
ru/ff0caf06
[IpeBpanienue sHeprun
JlabopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
13 TIEPHOJIa MAJTBIX KOJICOaHHIMA 15.10.2024
rpy3a Ha HUTU OT JUIMHBI HUTU
U Macchbl Tpy3a»
KonebaTenbHBIM KOHTYP.
CBoOogubie
AJIEKTPOMArHUTHBIE KOJeOaHus bubnuoreka
14 B UIE€ILHOM K0JIe0aTeIbHOM 17.10.2024 HOK
KOHTYpE. AHAJIIOTHSI MEXKTY https://m.edsoo.
MEXaHHYECKUMH K ru/ff0cb820
AIIEKTPOMArHUTHBIMH
KOJICOaHUSIMH
®opmyna ToMcoHa. 3aKoH bubnuoreka
15 COXpaHEHUs DHEPTUU B 99 10.2024 I[HOK
AIEATEHOM KOJIEOATETEHOM https://m.edsoo.
KOHTYpeE ru/ffOch9c4



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

[IpencraBnenue o 3aTyxarommx

bubanorexa
KosieOaHusx. BBIHY)KICHHBIC 1IOK
16 MEXaHWYeCKUe KOoJIeOaHn. 24.10.2024
Pe3onanc. Beia E€HHBIE https://m.edsoo.
- DPRIIYRA ru/ffOchb86
AIIEKTPOMATrHUTHBIE KOJICOAHHSI
[IepeMeHHBIN TOK.
C -
HHyCOHﬂaﬂ? HptH bubnnoreka
nepeMeHHBIN TOK. MOIHOCTh 1IOK
17 MIEPEMEHHOTO TOKA. 07.11.2024
AMIUIMTYIHOE U JIEUCTB ee https://m.edsoo.
YAHOE 1 ACHCTBYIOM ru/ffochd34
3HAYEHUE CUJIbI TOKA U
HaTPSDKCHUS
Tpancdopmatop.
18 [Tpou3BoicTBO, NIEpeiava u 12.11.2024

noTpebIeHNe AIEKTPUIECKON
SHEpPruu



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

YCTpOUCTBO U MPAKTHUECKOE

bubnuoreka

MPUMEHEHHE HIIEKTPUIECKOTO LIOK

, ilzoiﬁ‘:}::::f iz(;(I;aHHHHfI L Mtps://m.edsoo.

P ’ ru/ff0cc324

ANIEKTpoTepeaay
DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE

20 anekTpo3Hepruu. Kynerypa 19.11.2024
WCTIOJI30BAHUS
AIIEKTPOIHEPTUHU B
MOBCEIHEBHON KU3HHU
MexaHH4YECKHE BOJTHBI,
YCIIOBHSI paCIPOCTPAHEHHUSL. bubnuoreka
I1 .C OK

21 cPHOA. HIOPOTTR 21112024 | -
pacrpocTpaHeHHs U JIJIHHA https://m.edsoo.
BouHBL Ilonepeunsie u ru/ffOccab54
MIPOIOJIbHBIC BOJIHBI

bubnuoreka

3Byk. CKOpOCTb 3ByKa. 110K

22 I'pomkocTs 3ByKa. BeicoTa 26.11.2024

ToHa. TeMOp 3ByKa

https://m.edsoo.

ru/ffOcccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

QHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX

bubmmoreka

K
23 CBOWCTBA M cKopocTh. [1Ikana 28.11.2024 1o
SIICKTPOMArHUTHBIX BOJIH Mtps://m.edsoo.
p ru/ffoccfe0
[TpuHIMIIBI paTUOCBI3U U
24 TeneBusieHus. Pa3surue 03.12.2024
CpeACTB CBs3U. Pagmonokanus
bubnuoreka
KounTtponsHas pabota [HOK
25 05.12.2024
«Konebanus 1 BOJTHBI» https://m.edsoo.
ru/ffOcc6f8
[TpssmonHEiHOE bubnuoteka
26 pacnpOCTpaI{eHHe CBETa B ) 10.12.2024 [HOK
OJTHOPOIHOM cpejie. ToueuHbIi https://m.edsoo.
HCTOYHHMK cBeTa. JIyd cBeTa ru/ff0cd350
OTtpaxeHue cBeTa. 3aKOHbI bubnuoteka
97 OTpakeHUs ClieTa. [ToctpoeHnue 12.12.2024 [HOK
H300pakeHUH B IIIOCKOM https://m.edsoo.
3epKaie ru/ff0cd4e0
IIpenomnenue ceera. [lonHoe bubnuoteka
08 BHYTpPEHHEE E)Tpa)KeHI/Ie. 17.12.2024 I[HOK
[TpenenbHBIA YOI TIOTHOTO https://m.edsoo.
BHYTPEHHET'O OTPaKCHHUSI ru/ffOcd7f6



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

JIaboparopHas paboTa

bubmmoreka

OK
29 ;iH:MOeI\IZeI;I}I;I;ﬂH((:)TKeae,aZEM 19.12.2024 Ifi[tps: //m.edsoo.
pertoMil e ru/ff0cd67a
JIunzel. [loctpoenue bubnuoreka
30 M300pakeHH B JjHHSe. 94.12.2024 [HOK
dopmyra TOHKOMW JINH3BI. https://m.edsoo.
VBeauueHue JTMH3EI ru/ffOcddle
JlabopaTopHnast pabota
31 «HccnenoBanne CBOMCTB 26.12.2024
M300paKeHU B JIMH3AX)»
Hucnepcus ceta. CiaoKHBIN
cocraB Oenoro cera. L[BerT.
32 JlaGopaTtopHnast pabota 09.01.2025
«Habmonenue nucnepcuu
CBETa»
bubnuoteka
WnTtepdepennus crera. 10K
33 . 14.01.2025
ﬁigpiuii{)}i;a elméTKa htips://.edsoo.
part P ru/ff0ced22
bubnuoteka
34 [TonepeyHOCTH CBETOBBIX BOJIH. 16.01.2025 LHOK

HOJ'IHpI/BaI_[I/IH CB€Ta

https://m.edsoo.

ru/ffOcf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

OnTrueckue npudOpsl U

35 YCTPOICTBA M YCIIOBUS UX 21.01.2025
0€301acHOTO PUMEHEHUS
['pannipl MpuMeEHNMOCTH bubnuoreka
36 KJIACCUYECKOH MexaHI/IKI/I.V 93.01.2025 [HOK
[MocTynaTel crieluaIbHOM https://m.edsoo.
TEOPHH OTHOCHUTEIILHOCTH ru/ff0cf862
OTHOCHUTENBHOCTH bubnuoteka
. K
37 OJHOBPEMEHHOCTH 98.01.2025 o
3amMeyIcHHE BPEMEHHU U https://m.edsoo.
COKpAIIlEHUE THHBI ru/ffOcfa42
DHEpPrusi 1 UMITYJIbC bubnuoteka
38 PETIATUBUCTCKON qaCTI/Iu}:I. 30.01.2025 HOK
CBsI3b MacChI C SHEPTUCH U https://m.edsoo.
HUMITYJIECOM. DHEPTHs MOKOSI ru/ffOcfc68
bub
KonTponsnas pabora «OnTuka. omoTera
. LHOK
39 OcHOBBI cieUanbHON TEOPUHU 04.02.2025
OTHOCHUTEIBHOCTH» hitps://m.edso0.
ru/ffOcf6f0
bubnuoreka
40 ®ortonsl. ®opmyna Ilnanka. 06.02.2025 I[HOK

DHeprus 1 UMIyJIbC POTOHA

https://m.edsoo.

ru/ffOcfel6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIIEI0BAHNE

bubmmoreka

[HOK
41 . A.T. 11.02.202
20202(1)3)?%‘ OnbITs 02.2025 https://m.edsoo.
TOJICTOB
. ru/ffocffca
3akoHbl poTodrPdexrTa. bubnuoteka
YpaBHeHre DWHIITEHHA TS [HOK
42 13.02.2025
dorordpdexra. «Kpacuas https://m.edsoo.
rpanuia» Gotorddexra ru/ff0d015e
bub
Hapnenne ceera. OnbiTel I1. H. HP(I)IJEHOTeKa
43 Hee;CeTnBe;:;(:rl\:qucxoe 18.02.2025 https://m.edsoo.
8 ru/ff0d04a6
TexHuyeckue ycTpoicTBa u
44 MIPaKTUYECKOEe MPUMEHEHUE: 90.02.2025
(dhoTo3eMeHT, (OTOIaATIHK,
coJiHe4Hast OaTapes, CBETO U0
bubnuoreka
Pemenue 3am1ay o Teme 10K
45 «2NeMeHTbl KBaHTOBOM 25.02.2025

OIITHKK»

https://m.edsoo.

ru/ff0d0302



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

Mogenb aroma TomcoHna. bubnuoteka
P K
46 OmnbiTel Pesepdopaa mo 97 02.2025 1o
pacCesHUIO O-YaCTHII. https://m.edsoo.
[TnanerapHast MoJielib aTOMa ru/ff0d091a
bubnuoteka
L[IOK
47 IT b 4.03.202
ocrynatsl bopa 04.03.2025 htts://m.edsoo.
ru/ff0dOafa
N3nydyenue u noriaomeHne bubnuoreka
48 (hOTOHOB MpH TIEpexojIe aToMa 06.03.2025 [HOK
C OJJHOTO YPOBHS SHEPTHH Ha https://m.edsoo.
napyroii. Bumpl criektpoB ru/ff0dOafa
BosiHOBBIE CBOMCTBA YacTHIL.
_ bubanorexa
Bousnsl e bpowis. 10K
49 Ko;zﬁygizfll{ii{oﬁiozoﬁ 11.03.2025 https://m.edsoo.
Ay ] ru/ff0d0ca8
BBIHY)KJICHHOE H3JIy4CHHE
OTKpBITHE PATHOAKTUBHOCTH. bubnuoreka
P K
50 OmnsiTe Pesepdopaa mo 13.03.2025 1O
OTIPENICIICHUIO COCTaBa https://m.edsoo.
PaIHOaKTHBHOTO U3ITy4ECHUS ru/ff0dofd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

CaorictBa anbda-, 6era-,
raMmma-u3JIydCHUs. Bnusane

51 18.03.2025
PaaOaKTUBHOCTH HA KHUBBIC
OpraHnu3Mbl
OTprI)ITI/IC MPOTOHA U Bubmnorexa
HeuTpoHa. M3oTonsl. Anbda- LIOK
% | oo
p P A ru/ff0d1162
lNamma-uznydyenue
C)
HEpTHsl CBS3H HYKIIOHOB B Bubmorexa
sape. SIaepHbie peakium. LOK
il imtome St
p ) ru/ff0d1356

ACIICKThI 5I,I[CpHOI/Iv OHCPICTUKU



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HAOJIOICHUS M PETUCTPAIIN
2JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cTon
«DyHaMeHTaIbHbIE
B3aUMOJICUCTBUA. EQUHCTBO
¢bu3nyecKou KapTUHBI MUpa»

08.04.2025

bubmmoreka
LIOK
https://m.edsoo.

ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[Ipuxknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHOoMUHU. Buj 3B€31HOTO
Heba. Co3Be3nus, ipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
npkenue. CoJlHeUHAs
cHcTeMa

10.04.2025

56

Coinne. CoHeuHast
aKTUBHOCTH. MIcTOYHHUK
sHepruu CoJiHIA U 3BE3]

15.04.2025



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3 b
TJIABHOW TIOCJIEIOBATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpemeHHbIe NpeCTaBIeHUS
0 TIPOUCXOKICHUHN M IBOJOIIH
ConHua u 3B€37

17.04.2025

58

Mneunsin [1yte — Hama
I'amaktuka. ITomoxkenne u
nemwkenne CoJHIa B
l'anmakTtuke. ["'amakTukm.
UepHbie apIphl B saApax
raJlakTUK

22.04.2025

59

Bcenennas. Paz6eranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PenmkroBoe
u3nyyeHue. MeraraiakTuka

24.04.2025

60

Hepemennsie npo0iembl
aCTPOHOMHUU

29.04.2025

61

KonTtponsHas pabora
«NeMEHThI aCTPOHOMUH U
acTpou3uKm»

06.05.2025




62

O6o06maromuit ypok. Posb
(GU3UKK U ACTPOHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHaTIbHOM
Y 3TUYECKOH chepax
JESITETFHOCTH YeJIOBEKa

13.05.2025

63

O6o6maromuit ypok. Posb u
MecTO (PU3MKU U aCTPOHOMUH B
COBPEMEHHOMN HAYyYHOUI
KapTHUHE MHUpa

15.05.2025

64

O6o06matromuii ypok. Poib
(bu3UYeCcKOit TeOpUH B
hopmupoBaHUHT
MPEACTABICHUH 0 PU3NIECKON
KapTUHE MHUpa

20.05.2025

65

O6o6maromuit ypok. Mecto
(bu3HYECKOI KapTUHBI MHpPa B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTaBICHUI O PUPOJIE

22.05.2025




66

PesepBHbIil ypok. Marautnoe
noJjie. DIeKTPOMarHuTHAS
UHIYKLNS

67

PesepBHbIil ypok. OnTuka.
OcHOBBI crienaIbHOM TeOpUH
OTHOCHTEIIEHOCTH

68

Pesepnslii ypok. KBantoBas
¢dbu3uKa. DIeMEHTHI
ACTPOHOMHH U acTPOPU3UKHU

bubnunoreka
11(0)°
https://m.edsoo.
ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®duswuka, 10 xracc/ Mskumes I'.51., Byxosnes b.b., Corckuit H.H.; mon penakiueit
[TapdenTreBoii H.A. Aknroneproe obmmectBo «M3matenscTBo «IIpocBenienner»

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., YUapyrua B.M.; moa pexakmueit
[TapdenTreBoii H.A. Aknmoneproe obmectBo «M3marenscTBo «IIpocBenienne

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1) Coopnuk 3amay no ¢pusukel0-11 xnaccel. bazossiii yposens / [lapdenTreBa
H. A.

2) ®uzuka. Paboune nporpammsl. [IpeqmeTrHast TuHUS y4eOHUKOB
"Knaccuuecknii kypc". 10-11 knaccesr / HlaTanuna A. B.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
WUHTEPHET

Buprtyanshsie 1aboparopubie paboTsl: https://efizika.ru

Enunas xomreknus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
DrekTpoHHas OMOIHOTEKA HayKa M TeXHuKa: https://n-t.ru/



