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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBanus pa3paboTaHa Ha OCHOBE TOJIOKEHHUH U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 0Opa3oBaTelbHON mporpaMmmsbl, mnpenacraBieHHbix B OI'OC
COO, a Takxe ¢ yudéroM (enepanbHO paboyel NpOrpaMmbl BOCIUTAHUA U
KOHIICTIIMK TpernofaBaHus ydeOHoro npeamera «Dusmuka» B o0pa3zoBaTelbHBIX
OpraHu3anusIX Pocculickon Oenepanuu, peaTU3yIOIUX OCHOBHBIE
o0pazoBarenbHbIE TPOTPaMMBI.

CopnepxaHue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-JESITEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
0o0Oy4eHMs, a TaKXe€ YYUTBIBAET HEOOXOAMMOCTb peaU3alMi MEKIPEIMETHBIX
CBs3ell (U3MKKM C €CTeCTBEHHO-HayYHbIMM Yy4eOHBIMU TipenMeTramu. B Hel
OTPENENSAIOTCS OCHOBHBIC 1I€JIM M3y4YeHUs (DU3UKH Ha YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHusl, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTaIpeMETHbIE, PeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3uke BKIHOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHUCJI€ IPEIMETHBIE PE3YJIbTaThl MO TOAaM 00yUYEHUS;

e cojepkaHue yueOHoro mpeamMera «dusuka» mo rogam o0ydeHusl.

du3nka Kak Hayka o HambOoJsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYMAasl B
KayecTBe y4eOHOro mpejaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LIIKonbHbIN Kypc GU3HKH — cUCTEMOOOpa3yoIui
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmyeckoit reorpaduet u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUsS] HOBBIX MAaTEpHATOB C 3aJaHHbIMH CBOMCTBAMH U JIPYTHX.
N3yuenne ¢u3MKKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYaromuxcs, B (POpMHUPOBaHUE YMEHUU MNPUMEHSTh
HayYHBIN METO/] MO3HAHUS TIPU BBHIMOJHEHUN UMHU YYEOHBIX HCCIIEIOBaHUN.

B ocHOBYy Kkypca ¢u3MKM IjI1 ypOBHS CpEAHEro OOIIero oOpa3oBaHHS
MOJIOKEH pAI WIEH, KOTOpPhlE MOXHO paccMaTpUBaTh KakK MPHHIUIIBI €ro
OCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iejoB (PU3UKH, BKIIOYAET KaK



BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzauus MpeArnojaraeT HCIOIb30BAHKE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKW, OCMBICIECHUE CBSA3U Pa3BUTHUSA
¢uszuku ¢ pa3BuTHeM oOOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTUYECKUMU MPOOIEMAMH.

Hoess mpuknaowoii  nanpasnennocmu. Kypc ¢GuU3uMKu  mpeanosiaraer
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHUYECKHX W TEXHOJOTHYECKHX MPHIOKCHUM
W3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TOCPEJICTBOM BBEIEHHUS DJIEMEHTOB
colepKaHusl, TMOCBSIMIEHHBIX SKOJOTUYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takke 00CYKIeHUs
npo6JieM paroHaIbHOTO MPUPOIOTIONH30BAHUS U SKOJIOTHUECKON 0€30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTAMHU Kypca (U3MKM HAa YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu (HopMUpOBaHHE MPEACTABICHUNA O
CTPYKTYpE MOCTPOEHUS (PU3UUECKON TEOpHUH, posid (PyHIaMEHTaIbHBIX 3aKOHOB U
OPUHLKAIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHHIax
NPUMEHUMOCTH TEOpPUHM, MJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTeMHO-JeATEeNbHOCTHBIA MOAXO0A B Kypce (DU3UKHU peanu3yeTcsl Mpexkae
BCEro 3a CYET OpPraHM3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O0YYaroUINXCS.
st Ga3oBoro ypoBHSI Kypca (U3HMKM — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B mporpamme no (usuke oObeAUHEHBI B OOIIUA CMUCOK YYEHUYECKHX
mpakTUYeCKux padoT. Brijenenne B yka3zaHHOM mepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJIS KOHTPOJST M OIECHKH, OCYIIECTBISETCS YYaCTHHUKAMU
0o0pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOEHHOCTEH IUIaHMpPOBAaHUSA U
OocHallleHHsT kaOuHeta Qu3uku. Ilpu »>TOM obOecnieunBaeTCsi OBIAJICHUE
0o0y4arouMMuUCs yMEHUSIMHU IPOBOJNUTH KOCBEHHBIE W3MEPEHMs, HCCIEIOBaHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
PEIJI0KEHHBIX TUIIOTE3.

bonpiioe BHUMaHWE yAeNAETCS PEIIEHUI0 PAacUETHBIX U KaueCTBEHHBIX
3amad. Ilpu 3TOoM Uit pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCSA 33J1a4d C SBHO
3aJJaHHOM (PU3NYECKON MOJEIbIO, TO3BOJISIFOIINE IPUMEHSATh U3yUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjlieia Kypca, TaK U HMHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. [ KauyeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha



OoOBsICHEHHE MPOTEeKaHUA (U3MUECKUX SIBICHUH M HPOLECCOB B OKpYyKarolien
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM Ji1 CUTyalud IpPaKkTHUKO-
OpPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOecleyeHno y4eOHOro mporecca 0a30BbIii ypoBeHb Kypca
(U3MKHU HAa YPOBHE CpeHEro o01ero o0pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHSIX
IpeIMETHOro KaOuHeTa (U3HKM WIA B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro LUKiIa. B kabunere (pU3MKU TOMKHO OBITH
HeoOxoauMoe J1abopaTopHoe OO0OpyAOBaHHE Uil BBHITIOJHEHUS YKA3aHHBIX B
nporpaMme no (pU3MKe y4eHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
o0opyoBaHue.

JlemoHCTpanmonHoe obopyaoBanue (GopMupyercss B COOTBETCTBUU C
OPUHLMIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTM M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B HporpaMMe 1o (U3MKE KIIOUYEBbIX JEMOHCTpauuil s
UCCIICIOBAHMSI ~U3y4YaeMbIX SIBJICHMA H  TPOIECCOB, OSMIUPHUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, NX TEXHUUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE MJI YYEHUUYECKHX TMPAKTHYECKUX padboT
(GopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OO€CIIeYMBAETCs B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
nabopaTopHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOrOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJE HUPPOBBIX JIaOOpaTOpHil.

OCHOBHBIMU LIETSIMU U3Yy4YeHUS (PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

e (dopMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]Ie TIO3HAHUA U (HOPMHUpPOBAHHE
UCCIIEIOBATENLCKOTO OTHOLICHHS K OKPY>KAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysbTara H3YyYeHHs
OCHOB CTPOEHHUSI MaTepuu U (pyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (dopMupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
$u3nYeCKUX 3HaHUN U HAYYHBIX JOKA3aTelIbCTB;

e (opMupoBaHHE MpPEACTABICHUI O ponu (UMUMKW AJs PAa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH.

JlocTkeHne STUX 1ele 0OecreuynBaeTCsl pelieHueM CIeAYIONUX 3a1ad B

Ipolecce U3y4eHus Kypca (pU3UKU Ha YPOBHE CPETHETO 001ero oopa3oBaHus:

e MpHUOOpETEHHUE CHUCTEMBI 3HaAHUM 00 00mux (bU3UIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO (PU3MKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U



DIIEMEHTHI aCTPOPU3HKY;

e (opmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsicHEHUST (PHU3UYECKUX SBICHUM B TPUPOJAE H I NPUHATHA
IIPAKTUYECKUX PELICHUN B TOBCEIHEBHOMN KU3HU;

e OCBOEHHE CHOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dbu3nyeckol MoOAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3gaHue (pU3NYECKOr MOJENH, aJIeKBATHOM YCIOBHAIM 3a/1a4u;

e IOHMMaHHE (U3MYECKUX OCHOB M IMPUHUMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUSA HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTanud HH(opmaimu,
ONpeJEeIeHUs TOCTOBEPHOCTH MMOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMM NJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU AEATEIBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraemplii B mnporpamMme 1o (U3MKE NEpeuYeHb JTa0OpaTOPHBIX U
IPAaKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeJaeT BbIOOD
IOpOBEJCHUS J1abOpaTOPHBIX PAOOT M OMNBITOB € YYETOM HHJIMBUIYaJbHBIX
0COOCHHOCTEH 00yUYaroIuxcsl.



COJAEP KXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOIO IO3HAHUA

®usnka — Hayka o mpupone. Hayyneie MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B IpPOLECCE IO3HAHUA IPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MopenupoBanue (pu3anyeckux ABJICHUM M TpoleccoB. HayuHble THmoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIBl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IpuHUKDI COOTBETCTBUSL.

Ponp u mecrto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele U UUGPOBBIE H3MEpPUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpelHSIi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTE€pUaIbHOW TOYKH, MX MNPOCKUMH HA OCH CUCTEMBI KOOPJHHAT.
CiioxeHne nepeMEeIIeHU U CII0KEHHE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOpPEHHOE MpsMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, MYTH ¢ TMEepeMEUICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOoaHoOe najseHue. Y CKOpeHre CBOOOIHOTO MaieHHUs.

KpuBonuneiinoe  nBwxkeHne. JIBWKEHHME  MATEPUAIBHOM  TOYKH IO
OKPYXHOCTH C IOCTOSIHHOW MO MOIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEMHAA
ckopoctb. [lepuon u yacrota obpamienus. LleHTpocTpemMuTenbHOe YCKOPEHUE.

TexHuyeckre yCTPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JBI>KEHUE CHAPSIIOB, LIETIHbIE M PEMEHHBIC TIepeadH.

Jlemoncmpayuu

Mogenps cucteMbl OTCUETA, WILTFOCTPALUsl KUHEMATHYECKUX XapaKTEPUCTHK
JIBUKCHUS.

[IpeoOpazoBanue ABMKEHUHN C UCIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTRBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPHU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

HanpaBnenue ckopocTy Npu IBUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3yyeHne HEPaBHOMEPHOIO JIBUKEHHS C LEIBIO ONPEACIEHUS] MIHOBEHHOMN
CKOpOCTH.

HccnenoBanue COOTHOLICHHS MEXKIY NyTSAMH, NPOHAECHHBIMHU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TMIPU PABHOYCKOPEHHOM
JBUKEHUH C HAaYaAJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3yyeHne nNBUXKEHHS LIAPUKA B BSI3KOM KUIKOCTH.

N3yuenue nBrxeHus Tesna, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn  otHOocuTenvHOCTM  [ammnes. IlepBwii  3akoH  HproTona.
HNuepuuanbHpie cUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3uiuu cui. Bropoi 3akoH HeroToHa
JUIs. MaTepraibHOM TOUKHU. TpeTunii 3akoH HbploTOHA 111 MatepuaibHbIX TOUYEK.

3akon BcemupHoro TaroreHusi. Cuna Tskectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunsl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOJIBKEHUS U ciia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoTHUBIEHUS IPU JBHKEHUU TeJla B )KUIKOCTU WIIU Ta3e.

[TocTynarenbHOe U BpaliateabHOE JBUKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauleHus. Ilnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TEIA.

TexHnueckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: IOIINITHUKH,
JNBUKEHUE HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUMH.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Jedopmaluu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MAICHUH.

CpaBHEHUE CUJT TPEHUSA MTOKOSI, KAYEHUSI U CKOJIbKCHMUS.

VYcnoBust paBHOBeCHS TBEPAOTO Tena. Buasl paBHOBECHS.

Vyenuueckuii sxcnepumenm, iabopamoptvle pabomol

N3yuenue nBrxkeHust Opycka Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CWJI YOPYTOCTH, BO3HHUKAIOIIUX B IMPYKUHE U
pe3uHOBOM O0pasiie, OT ux aedopmariuu.

HUccnenoBanue ycimoBuil paBHOBECUS TBEPAOrO TeEla, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynbec MatepuaibHOM TOYKHM (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynpe cuiibl 1 M3MEHEHHUE HMITYJIbCAa TeENla. 3aKOH COXPAaHEHHS WMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Pabora cuiipl. MOIIIHOCTD CHUJIBL.

Kunernueckass sHeprus martepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKON SHEPTUM.

IToteHuanbpHas SHEprusl. [ToTreHuanbpHas SHEprus YIIPyro
nedopMupoBaHHOM  TpykuHBI.  [loTeHImWanpHass 2HEpPrus  Tela  BOJIU3H
MMOBEPXHOCTH 3E€MJIH.

IToTeHmanbpHbIC u HEIMOTCHIIMAIbHbBIC CHIIBL. CBs3b paboThI
HEMOTECHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPTHM CUCTEMBI TEIN.
3aKOH COXpaHEHHUSI MEXaHUYECKON SHEPTUM.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MMHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE OBUXKEHUE.

[Tepexon MOTEHITMATBLHOM YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3ydenue abCONIOTHO HEYNPYroro yjapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHMUYECKOW IHEPTUHU
TeJla Ha MPUMEPE PACTSHKEHUSI PE3UHOBOIO KI'yTa.

Pasznea 3. MoaekyasipHas (pU3HMKa U TEPMOIMHAMHUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOIL Meopuu

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBHKECHHUS U
B3aMMOJICHMCTBUS 4YacTUIl BelecTBa. Monemn CTpoeHus ra3oB, XUIAKOCTEW H
TBEPJIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepbl Monekyil. KonmmuectBo BemectBa. [loctossaHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUH HACaIbHOro raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelHEe KWHETHUYECKOW HSHEpruu TEIUIOBOro ABMXKEHUs vactul rasza. lllkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAeanbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHHEe H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
u3o0apa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomerTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeEllecTBa, (GoTorpapuu
MOJIEKYJI OPTaHHUYECKUX COCIMHEHH.

OmnpiThl M0 MU Py3Un KUTKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBUYKEHUS.

Mopaens onbita LlTepha.

OneIThl, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUS.

Mopaenb, WITIOCTpUpYIOLLas IPUPOAY J1aBJICHUS T'a3a Ha CTEHKU COCya.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS MJI€AIbHOTO Tasa,
U30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabomsi

Omnpenenenre Macchbl BO3[yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXK/Ty ITapaMeTpamMu COCTOSIHHSI pa3pesKeHHOIO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepMoauHaMuueckass cucreMa. BHYTpeHHss dHeprus TEPMOAUMHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3MeHeHus. KonuuecTBo TemnoTel U padota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAIBHOrO  rasza.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AelIbHAsl TEIJI0EMKOCTh BEIleCTBa.
KonuyecTBO TEmnoTkl pu Terionepeaaye.

[lonsiTue 00 aauabatHOoM mpouecce. llepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne nepBOro 3akOoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEepHpeTanus paboThl rasa.

Btopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Npo1eccoB B MpUpPOJIE.

TeruioBele  mamuHbl.  [IpUHOUNBI ~ JEWCTBHUST  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi >Hepruu B TEIUIOBBIX MamuHaxX. KoadduimeHnt mnomae3Horo
nevctBug TtemnoBodl mamuHbl. ukn KapHo u ero kosdduimeHT mnoje3Horo
NEUCTBUA. DKOJOTUYECKHUE TIPOOIEMBbI TEIIOIHEPTETUKH.



TexHuyeckrue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTaTelNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOJUIBHUK, KOHIUIIHMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEpPruu Tejla MPHU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXKATOTO BO3/IyXa, HarpeBanue 3¢upa B
JaTyHHOU TpyOKe myTéM TpeHusl (BUICOEMOHCTPALINS).

N3MeHeHune BHYTpeHHEN dHEPruu (TeMIepaTypbl) Tejla Ipy Terionepeaaye.

OnelIT mo aanabaTHOMY pPacHIMPEHUI0 BO3Ayxa (ONBIT C BO3AYIIHBIM
OTHHBOM).

Monenu napoBoil TypOUHBI, TBUTATEIII BHYTPEHHETO CTOPaHus, pEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, rabopamoptule pabombi

HN3mepenune yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeuyecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcanusa. Mcnapenue u kurnenue. AOCOMOTHAs U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tes1a. AHU30TPOIHS CBONCTB
kpuctamioB. JKugkue kpuctamibl. CoBpeMeHHble MaTepualibl. l[lnaBienue wu
KpUcTaJu3anus. Y AenbHas Teriora miasienus. Cyomumanus.

YpaBHEHHE TETUIOBOrO OajaHca.

TexHuueckre YCTpOWCTBA U TMPAKTUUECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJIYyUYECHHUS] COBPEMEHHBIX MaTEpHUaIoOB, B
TOM YHUCJIC€ HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUHU.

CnocoObl U3MepeHust BIaKHOCTH.

HaGnronenue HarpeBaHus U TJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpalusi KpuCTAJIOB.

Vuenuueckuii sxcnepumenm, rabopamoptule pabomol

N3mepenrne OTHOCUTENIbHOM BIAXHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DNeKTpu3anus Tel. OJEeKTpuyYeckuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbI d2neKTpUYECKAN 3apsl.
Onektpuyeckoe 1mosne. Hanpsok€HHOCTE  anekTpuueckoro noisid.  [IpuHnumn



CYyNEPHO3ULIMMU IJIEKTPUUYECKUX IOJeH. JIMHUM HanpssKEHHOCTH DIIEKTPUYECKOTO
OJISL.

Pabora cun  anektpoctatmyeckoro  mons.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHMKM M AMAJNEKTPUKUM B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTprudeckas IpOHULAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsLKEHHOTO KOHAEHCAaTopa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
3IIEKTPOMETp, JJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPYyHUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U MPUHLINN JEUCTBUSA JJIEKTPOMETPA.

B3aumogeiicTBre Ha3JIEKTPU30OBAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTUYecKas 3aluTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIaaH
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUDJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJEHCATopa.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabomsi

N3MmepeHne aneKkTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuyeckuii mox. Toku 6 paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCIIOBHS CYIIECTBOBAaHUS 3JIEKTPUUYECKOIO TOKA.
Uctounuku toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpspkenue. 3akon Oma Ju1s yyacTka LETIH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE COINPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaJIEIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOJHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jxoyns—JleHma. MomiHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABHKYILAsl CHUJIa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKa.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIEKTpUUYecKor nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKH. CobcTBeHHas u IIPUMECHAS IIPOBOMMOCTD
noJynpoBogHUKOB. CBolicTBa p—n-nepexoja. [lomynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUMALINS. DIIEKTPOJIN3S.



DJIeKTpUUECKHil TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monnus. [Inazma.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeETp,
BOJITMETP, PEOCTaT, HWCTOYHUKMA TOKA, JJEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OTYTTPOBOJHUKOBBIA U0, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKAa U HANPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAAH ITOIIEPEYHOTO CEUYEHUs U MaTepuaa.

CmenmaHHOE COETMHEHUE MTPOBOJHUKOB.

[Ipsamoe w3MepeHHe JIIEKTpOABMXKYyIIEeW cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOIO IEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBont pa3psn U MPOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSIS TPOBOJAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHune cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3MmepeHne 3JIEKTPOABMKYILEN CHJIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGutonienue snexktponusa.

MexknpeaMeTHbie CBA3H

Nzyyenne kypca ¢usnku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCA C
y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMHd MaTE€MaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHHUEM METOJOB HAYyYHOIO
NO3HAHM: SIBICHUE, HAy4YHbIH (DakT, rumore3a, (uU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HabJto/IeHUe, HIKCIIEPUMEHT, MOJEIIMPOBAHNE, MO/IEb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHECHHWH, JIMHEWHas (QyHKIuUS,
napabona, runepOosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIUU HAa OCU KOOPJAMHAT, CIIO)KEHUE BEKTOPOB.

Buonocus: MexaHudeckoe JBUKEHUE B KMBOW mpupoje, Aupdysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUbI TEIIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAas Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XUIAKOCTEH H
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS AUCCOLMALINS,



rajabBaHUKA.

l'eoepacghus: BNaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUU C HCIOIb30BAHMEM MEXaHU3MOB,
y4€T TpEeHUSI B TEXHUKE, MOJAIIUIHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHUs] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAsl 3alluTa, 3a3€MJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArpeBaTeIbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, rajJbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[IoctostHHble  MarHuThl.  B3aumoaelcTBHME  IMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOM HMHAYKUMHU. lIpuHoumn cyneprno3uuuu
MAarHuTHBIX MOJed. JIMHMM MarHUTHOM MHAYKUMW. KapTWHAa JWHWKA MarHuTHOU
VHIYKIWH I10JIS IOCTOSHHBIX MarHUTOB.

MaruutHoe 10J€ NPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOrO TOJIS JUIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmonencTBrue nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOIy/Ib U HanpaBlieHUE. [BUKEHHUE 3apsAKEHHON YaCTULIBI
B OJJHOPOAHOM MarHuTHOM noJie. Pabota cunel JlopeHua.

SIBiieHUEe 2NEKTpOMAarHUTHOW MWHAyKUMH. [lOTOK BEKTOpa MAarHUTHOMU
UHIYKIUU. OJIEKTPOJABMXKYILNAs Cuia HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Oapanes.

BuxpeBoe anexkrpuueckoe Ione. OJIEKTPOABHXKYINAs CHJa HWHAYKUUHA B
IIPOBOJHUKE, ABMKYIIEMCS IIOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKUMH. OJIEKTPOABIKYIIAs Ccuia
CaMOVHYKIIUH.

OHeprusi MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: TMOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOJABUIaTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIHOHHAS I1€Yb.

Jlemoncmpayuu



OnbIT Opcrena.

OTKJIOHEHHE BJICKTPOHHOIO IMyYKa MAarHUTHBIM MOJIEM.

JIvHUYM UHIYKIIMYA MAarHATHOTO TOJIS.

B3anmoneiictBre AByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHUE NEKTPOMArHUTHOW MHIYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOJBHKYIIEH CUJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHME CAaMOMHAYKIIVH.

Yuenuueckuii sxcnepumenm, rabopamoptule pabombi

N3ydeHrne MarHuTHOTO IMOJISI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBaeHUS 3IEKTPOMAarHUTHOM MHAYKIUH.

Pa3zgea 5. KoJjie0aHus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHblE KOJ1€0AHUA

KonebarenbHast  cucrema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIEOAHUS.
IMapmonnueckue konebanus. Ilepuos, wactora, amruTyna U ¢asza KojaeOaHHA.
[IpyxuHHBIN MasTHUK. MaTeMaTUYECKU MasiTHUK. Y PaBHEHUE TapMOHUYECKHUX
konebanuid. [IpeBpalienrue HEPTUM NP TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
U7CATbHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHUYeCKUMU U
ANIEKTPOMATHUTHBIMU KoJieOaHussMu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPIruu B UJICAIbHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KoneOaHusX. BeIHYKICHHBIC MEXaHUICCKUC
kosnebanus. Pesonanc. BeiHyKeHHBIE AIEKTPOMArHUTHBIE KOJIEeOaHMsI.

[Tepemennbiii  TOK. CHUHYCOUIAIBHBIA TEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaIpPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHEpTruu. KynbTypa
WCIIOJIb30BAHUSA AJIEKTPOIHEPTUM B MOBCEIHEBHOW KU3HHU.

TexHu4yeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENbHOW CUCTEMbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MAsITHUK).

HaGnronenue 3aTyxaromux KojaeOaHuil.



UccnenoBanue cBONWCTB BBIHYKJIEHHBIX KOJIEOAHU.

HaGntonenue pesonanca.

CB0OOHbBIE 3TIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuwinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onanc mnpu 1moCIEeNOBATENBHOM COEAUHEHHHM PE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHAEHCATOpA.

Mopenps TMHAN ANEKTPONEPEAAUH.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabomoi

WccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJIEOAHUW Tpy3a HA HUTU OT
JUIMHBI HUTH U MAcChl Ipy3a.

HccnenoBaHne NEepeMEHHOr0O TOKa B LEOM M3  MOCIEJOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE G0JIHbL

Mexanuueckue BOJIHBI, YyCiOBHsS pacnpoctpaHeHus. llepuona. Ckopoctb
pacnpocTpaHeHuss M JajauHa BoJHbL [lomepedHsle W MPOAOIBHBIE BOJIHBIL.
Nutepdepentus u audpakinus MEXaHUYECKUX BOJH.

3Byk. CxopocTh 3ByKa. ['poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CJIIOBHSI U3ITYYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3aunmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
3JIEKTPOMATrHUTHBIX BOJIH: OTPaXCHUE, MPENOMIICHHE, MOJspru3auus, Audpakuus,
uHTepdepeHius. CKOpoCTh MEKTPOMArHUTHBIX BOJH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paANOCBA3U U TeNeBUICHUS. Paanonokausi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue yCTpPOHMCTBA M NPAKTUYECKOE MNPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAsl JIMarHOCTHKAa B TEXHHKE W MEAMIMHE, pajap,
paauonpuEMHUK, TEIEBU30P, aHTeHHA, TeraedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAaHEHHE NOMEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneobiromieecst Ten0 Kak UCTOYHUK 3BYKa.

Habuntonienue oTpaxeHus U MpeJIOMICHNUs MEXaHUYECKUX BOJIH.

Ha6ntonenue unrepdepeHuu u AUGpakiuyd MEXaHUUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIMTYJIOH U
4acTOTOM KoJieOaHUM.

UccnenoBanne  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpaKECHHE,
npesioMJIeHUEe, NoJIgpu3alus, Judpakiuus, UHTEpPEPEeHLIHS.



Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsAMonuHENHHOE paclnpoCTpaHEHHE CBETa B
oaHopoaHou cpene. JIyd cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbBI OTpakeHUs cBera. [locTpoeHne M300pakeHuid B
IUIOCKOM 3€pKalle.

[Ipenominenue cBera. 3akOHbI MpeTOMIICHHS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucniepcust cBeta. CiioxHBIN cocTtaB Oenmoro cBera. L[Ber.

CobOuparoniie u  pacceuBarouue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHne u3oOpaxkeHuil B
coOMparolMX U pacceuBaOIIUX JMH3aX. DopMylia TOHKON JUH3BI. Y BEJIHYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl MPUMEHUMOCTH F€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WHrepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HaOMOIEHHS MAaKCUMyMOB M MHHMMYMOB B HHTEpP(EpPEHIIMOHHOU
KapTHHE OT JIByX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. [dudpakuroHHas pemérka. YclioBue HaOI0aeHUs
[JIaBHBIX ~MAaKCUMyMOB TIpU MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TUQPPAKIIMOHHYIO PEIIETKY.

[Monsipuzanus ceerta.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIA almapaT, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OMNTHKA, NU(PpaKIMOHHAS PEIIETKA, TTOISIPOHI.

Jlemoncmpayuu

[IpsAMONIMHEHOE pacIpOCTPAaHEHHUE, OTPaKEHUE W NPEJIOMIICHHE CBETA.
OnTtuyeckue npudOpBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojiesb CBETOBO/IA.

UccnenoBanue cBOWCTB M300paKeHUI B TMH3AX.

Mopaenn MUKpPOCKOIIA, TEIECKOIIA.

Habnronenue untepdepeHuu ceera.

HaGnronenue nmudpaknum ceera.

HaGnronenue nucnepcuu cBeTa.

[Tonydenue crnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyuyenue crnekTpa ¢ MOMOIIbIO JU(DPAKIIMOHHON PEIIETKU.

HaOnronenue nonsipusaiuu cBera.

Vyenuueckuii sxcnepumenm, iabopamoptvle pabomol

N3Mepenne nokaszaresns IpeoMIICHHS CTEKIIA.

UccnenoBanue cBOKWCTB M300paKEHUN B JIMH3AX.



HalGnronenue nucnepcuu cBeTa.

Pa3znes 6. OcHOBBI crieMaIbHON TEOPHUU OTHOCUTEJIBbHOCTH
['paHnnbpl  NPUMEHMMOCTH  KJIACCUYECKOM  MeXaHuKu.  lloctymnatel
CIELUATIBbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIA CKOPOCTH
CBETa B BAKyyMe€, MPUHIIMI OTHOCUTEILHOCTH DUHILTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpaLIEHUE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUILIBI.

CBsI3p MacChl C SHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBs3u sHEprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITyJIbC (DOTOHA.

OtkpsiTue u ucciaenoBanue poroddpdexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotoadpdexra. YpaBHenue OiiHmTerHa 11 (hoTodPdekra. «KpacHas rpaHuna»
dboToaddexra.

Hapnenue ceta. OnwiTel I1. H. JIeOGenena.

XHUMHUYECKOE JICMCTBUE CBETA.

TexHuyeckue yCTpOMCTBA M MPaKTHUYECKOE MpUMEHEHHe: (HOTOIIEMEHT,
dboTOMaTUHK, COTHEUHAas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(PpdeKT Ha yCTaHOBKE C IIUHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeHIHEro GoTodddexra.

Ceeronuon.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Lmanerapnas mogxens aroma. Ilocrymatrel bopa. M3mydeHune u morsiomeHue
(GOTOHOB mMpU mMepexojie aToMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOJAOPOJA.

BonnoBelie cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJTu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOM), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens omnbita Pesepdopra.



Onpenenenre NIMHBI BOJIHBI JIa3epa.
HaGntonenue nuHedyaThiX CIEKTPOB U3TYyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi
HaGnronenue nuneiyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIO0KHOCTh CTpPOEHUA sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHdio  cocTaBa
paavoakTuBHOrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Bivsinue painoakTUBHOCTH Ha KUBBIE OPTAHU3MBL.
OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimoHHas  momens  sapa
I'eiizenbepra—Banenko. 3apsia siapa. MaccoBoe uucio sigpa. M30Tormbl.
Anbda-pacnag. ODNEKTPOHHBIM W TMO3UTPOHHBIM Oeta-pacman. [amma-
U3JIy4eHUe. 3aKOH PaJuoakTUBHOIO pacnaja.
DHeprus CBs3U HYKJIOHOB B siipe. SnepHbie cuibl. [ledeKkT Macchl sapa.
SAnepusle peakuuu. [lenenue u cuHTE3 SAED.
Anepuwiii peaktop. TepmosinepHblii cuHTe3. [IpoOGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM SHEPTreTUKU. DKOJOTHUYECKNE ACIIEKThI SI€PHON SHEPTETUKHU.
DneMeHTapHble yacTUlbl. OTKPBITHE ITO3UTPOHA.
MeTtoap1 HAOTIOACHUS U PETUCTPALIMU DJIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMoieicTBUS. EquHCTBO (hr3ndeckoil KapTHHBI MUPA.
TexHuyeckue ycTpouCTBa M MPAaKTHUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
BuiibcoHa, snepHsbIil peakTop, aToMHast 6omoOa.
Llemoncmpayuu
CuéTYnK MOHU3UPYIOIIMX YACTHULI.
Vuenuueckuii axcnepumenm, 1abopamoptvle pabomsi
UccnenoBanue TpekoB yacTull (IO TOTOBBIM (OTOrpadusim).

Paznen 8. DiaeMeHTBI aCTPOHOMMHU U ACTPOPU3UKH

Dtamnbl pa3BuTHs acTpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3naus, sSpKHe 3BE3ABI, TUIAHETHI, UX BUIUMOE
JIBKEHUE.

CoiiHeuHas cucrema.

Conunue. ConnewyHas akTHUBHOCTh. Mcrounuk sHeprum CosiHIIAa U 3BE3.
3BE&3/1bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIA Kiacc —
CBETUMOCTBY». 3BE31bI TJABHOM MOCIIENOBATEIBHOCTH. 3aBHUCHUMOCTbh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TMOCJeaI0BaTeIbHOCTU. BHYyTpeHHee cTpoeHue

3B&3/1. COBpEMEHHBIE MPE/ICTABICHUSI O MPOUCXOXKIAECHUU U 3Botonuu ConHIa U
3BE3. DTallbl )KU3HU 3BE3/I.



Mueunsiii Ilyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Pagroranaktuku u kBaszapbl. YEpHbBIE ABIPHI B sSiApax
TaJaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ma. Pazberanue ramakTuk.
Teopus bosbiioro B3psiBa. PEIMKTOBOE U3ITyYEHHE.

Macmrabnas crpykrypa Beenennoi. MeTaranakTuka.

Hepeménnsie npobiemMbl aCTPOHOMMH.

Vuenuueckue nabnooenus

HaGintoieHus: HeBOOPYKEHHBIM TJ1a30M C MCIOJb30BaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/iesieHUs MOJI0KEHN HEOECHBIX 00bEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3ns CEBEPHOTO NMONIyIIApUs U APKUE 3BE3BI.

Habnronenus B teneckon Jlynsl, mnaner, Maeusnoro ITyTu.

O6o0maromiee NOBTOpeHne

Pons Qusuku M acTpoHOMHMM B HSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOU KapTUHE MUpa, pOJib (PU3UUECKON Teopuu
B (GOpMHpPOBAHUM TPEACTABICHUA O (PHU3NYECKON KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTABJIEHUIN O TIPUPOJIE.

Me:xnpeameTHbie CBSI3H

N3yyenne kypca ¢usuku 6a3o0Boro ypoBHs B 11 kjacce ocyuiecTBIsETCS C
y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAy4HOIO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, TUmoTe3a, (Ppuanyeckas BeIUYHHA, 3aKOH,
Teopus, HabJIIOIeHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pemIeHHE CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPBl M MX NPOEKIUH HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB,
IPOU3BOHBIE D3JEMEHTApPHBIX (DYHKIUH, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
OmpeIesICHUE IIOMAaAM MIIOCKUX GUryp u oobEMa Tel.

buonocusa: »>nekTpuyeckue SBICHUS B JKMBOM MpUpoOJEe, KoseOaTeabHbIE
JBUXEHHUS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, IEUCTBUE
paauanyy Ha )KUBBIE OPTAHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpa30BaHMS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaTbHBIHI
aHamus.

l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MarHUTHBIX Py,
($oTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EeMIIETPSCEHU.



Texnonocusi: NUHUM BJEKTpoNepenady, TIeHepaTop [EPEMEHHOro TOKa,
AJIEKTPOJBUTaTeNlb, WHAYKIMOHHAS Ie4b, pajnap, pajuONpUEMHHK, TEJIEBH30D,
anTenHa, tenedoH, CBY-meub, MpPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA HNPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpeAHEro OOIIero
oOpa3zoBaHusi (0a30BBI YPOBEHb) JOJKHO O0ECHEUYUTh JOCTHKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS y4eOHOro npeamera «Dusukay JOJKHbBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIlEeCTBa, pacIIMpeHue >KU3HEHHOTO
ONbITA U OMbBITA JEATEIBHOCTH B MPOIECCE peaIM3allii OCHOBHBIX HANpPaBICHUN
BOCITUTATEIHLHOU JCSITEIIBHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUYaIOIIETOCs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEYETIOBEUYECKUX T'YMAHHUCTHUYECKUX U
JEMOKPATHYECKUX I[IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECax TPaxJaHCKOTO
00111ecTBa, y4aCTBOBAaTh B CaMOYIIPaBJIEHHH B 00pa30BaTEIbHON OpraHU3alluu;

yMEHHUE B3aMOJIHCTBOBATH C COIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C
X (PYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOU JAESATEIHLHOCTH;

2) IaTpUMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH poccuiickoi IpaKJaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TOBECHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEeSTETbHOCTH YUEHOTO;

OCO3HAHME JTUYHOTO BKJIAJa B MOCTPOEHUE YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gu3nuecKkoi Hayke;



5) TPy10BOr0 BOCIIMTAHMS:

UHTEpPEC K pa3InyHbIM cdepaM Npo(hecCHOHATBHON IeATEIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (DU3UMKONW W TEXHUKOH, YMEHHE COBEpUIaTh OCO3HAHHBIN
BbIOOp Oyay1ieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIAHBL;

TOTOBHOCTBH U CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00J1acTH
(U3MKKN Ha OPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rHYeCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYPBl, OCO3HAHHE TJ100aIbHOTO
XapakTepa 9KOJIOTMYECKUX MpodIieM;

IUTAHUPOBAHHUE U OCYILECTBIICHUE JEHCTBUI B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HaHUA LEJIEH YCTOMYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;

pacUIMpEeHHE OMNbITa JEATEIbHOCTH SKOJOTMYECKOM HANpABIECHHOCTH Ha
OCHOBE UMEIOIUXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSA (PUZNYECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAYYHOU JAEATENBHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBJIATh  IPOEKTHYHD M HUCCIIEJOBATENbCKYIO
NeATEeNbHOCTh UHANBUIYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiCTBHS
Ba3oBble Jornueckue aeMcTBHUSA:
CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MpoOJIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIpeNeNATh 1EJIH AEATEIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTHKECHHUS,
BBISIBIISAITH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMATPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEpUATbHBIX PECYPCOB;
BHOCUTH  KOPPEKTHUBBI B  JICSTEIBHOCTh, OILICHUBaTh COOTBETCTBUE
pEe3yNbTATOB LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUMN IESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJNIHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCkue JeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOUEBBIMUA IOHATHUSMH U METOIAAMHU
bu3uYeCKON HAYKH,



BJa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00sacT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuieHusl 3ajay (PU3MUYECKOTO COJAEpk aHUsl, TPUMEHEHHUIO pa3IMYHBIX
METO/IOB MIO3HAHUS;

BJaJE€Th BHUAAMU JIE€ATEIbHOCTH IO TMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIpETaluy, MNpPeoOpa3oBaHUI0O M MPUMEHEHUI0O B Pa3IMYHBIX Y4YEOHBIX
CUTYalUsIX, B TOM YUCJE MPU CO3[JaHUU YUEOHBIX MPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3Yy €€ pEeLIeHUs,, HaXOAUTb apryMeHTHl JUIsl JOKa3aTesIbCTBa
CBOUX YTBEPXKJECHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TMOJIyYEHHBbIE B XOJ€ PEIICHHs 3aJayd Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyJIHMpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTENbHON
JEeSATENbHOCTH, B TOM YHUCJE MPU U3YYEHUU (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OUEHUBATH IPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHUA 10 (U3MKe B TMPAKTUYECKYIO 00JacTh
KU3ZHENIEATEeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00NacTei;

BBIJIBUTATh HOBBIC MJIEH, MTpeJIaraTb OPUTrHHAIBHbBIE MTOJXO0/bI U PEIICHUS;

CTaBUTh MIPOOJIEMBI U 3a/1a4yMl, JOMYCKAIOUINe albTepHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMHU MOJYy4YEeHHUsS] MHPOpMalUuu (PU3UUECKOTO COJEpKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIATh ITOMCK, aHaJu3,
CUCTEMAaTHU3allMI0 W HHTEpHpeTanuio UHGOpMalMM pa3iIndHbIX BUIOB U (HOpM
Ipe/ICTaBIICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAILINH;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMALMOHHBIX M  KOMMYHHMKAIMOHHBIX
TEXHOJIOTM B PElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3ajady ¢ coOmrojeHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKHA OE€30MacHOCTH,
TUTHEHBI, pPeCcypcocOepexeHusi, TMpaBOBbIX M JTHYECKMX HOPM, HOpPM
MH()OpPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B pa3IuWyHbIX (opmarax c
y4€TOM Ha3HAYeHUs] UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOMpAsi ONTUMAIIbHYIO
(dopMy MpeacTaBICHUS U BU3YATU3ALMH.

KoMMyHHKATHBHbIE€ YHUBEPCAJIbHbIE YUeOHbIEe AelicTBHUS:
OCYIIECTBIIATH OOIIEHNE Ha YpoKaX (PU3UKHU U BO BHEYPOUHOU JIEATECILHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIWKTHBIX CHUTyallud W  CMATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO H3J1ararb CBOX TOYKY 3pPEHMS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCHOJIb30BAaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBUI C Y4&€TOM 0OLIuX
MHTEPECOB U BO3MOXKHOCTEN Ka)KJIOTO YWICHA KOJUJIEKTHBA;

IPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh JACHUCTBUA NO €€ NOCTHKEHHIO: COCTaBJISATh IUIAH JIECWCTBHM,
pacnpeneniarTb poid C y4€TOM MHEHHMHl y4YaCTHUKOB, OOCYXJIaThb pe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJAa M KaXXIOTO y4YaCTHUKA KOMAHIBI B
o0Iuil pe3yabpTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C IO3MIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIE YHHBEpPcAIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSTEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSATENHHOCTh B 00JACTH
GU3UKM W aCTPOHOMHUH, BBISBISATH MNPOOJIEMBI, CTaBUTh W (POpMyIUpOBaTh
COOCTBECHHEBIC 3aJ1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX
3a/1a4, TUIaH BBITIOJHEHUS MPAKTHUYECKOW pabOThl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOUYTCHUMH;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacHmpATh paMK{ Y4EOHOTO TIPeIMETa Ha OCHOBE JTUYHBIX MPEANOUTECHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PECIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPYAULMHA B 0O0JacTU
(bU3UKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN UHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHON  pedJeKcuu KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHM U MBICIUTEIBHBIX TIPOIIECCOB, HUX PE3yJbTaTOB U
OCHOBAHHUM;

UCIIOIb30BaTh MPUEMBI peieKCUM JJis OLICHKH CUTYyallud, BhIOOpa BEpPHOIO
pelieHus;



yMETh OIICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIIEHUS IO HX
CHIDKCHUIO,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINW3E pPe3yIbTaTOB
NeSTeTbHOCTH,

NpUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TIpU aHalu3e pe3yJIbTaToB
JeSITENIbHOCTH,

npuU3HaBaTh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nporecce noCTHXEHHST JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OO0ydarOUIUXcCs
COBEPIICHCTBYETCS HIMOLIMOHATIEHBIH WUHTEIUICKT, IpeanoararoIni
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOLMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOHN dMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
SMOIIMOHAIBHBIM W3MEHEHUSM U TIPOSBISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIMH, BKIIOYAIOIICH CTpEMIICHHE K JOCTIKEHUIO LENH U
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHUE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CITOCOOHOCTh TOHUMATh SMOIIMOHATIBHOE COCTOSHHE
IpYTUX, YYUTBIBAaTh €ro TMpPH OCYIIECTBICHUH OOIIEHHsS, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKHUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS
C JPYTHMH JIIOJIbMU, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peniaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHHI:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (GU3UKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpaA, B PA3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTHH, B MIPAKTUYECKOU AEATEIBHOCTHU JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHalibHas TOYKa, UHEepIMaIbHasl CUCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICATbHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi]l MPU PelIeHUU PU3NUECKUX 3a]1aY;

pacro3HaBath (pU3MUYECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUsS BEILIECTBA U



IEKTPOJMHAMUKHK:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSAMOJIMHEMHOE
JBUKEHHE, CBOOOJHOE MAaJIEHUE TeJ, JBUKEHUE IO OKPYKHOCTH, HHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE NBHKEHUE, CTPOCHUE KHUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJN NMPU HarpeBaHUU (OXJIAXACHUHN), TEINIOBOE
paBHOBECHE, UCIIApEHUE, KOHACHCAlUs, IUIABJICHHE, KPUCTAUIM3alus, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHUE AABJICHUS r'a3a [IPU €ro HarpEBAHUM B 3aKPBITOM
cocyle, CBfI3b MEXKJYy [apaMeTpaMu COCTOSIHMS Tra3a B H30Ipolieccax,
IIEKTPHU3ALUs TeJl, B3aUMOJEICTBUE 3apsi0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, MUCIONb3Yys (PU3NUECKHE BEIUYUHBL:
KOOpJMHATa, IyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYEeCKasl HEeprusi, NOTCHIMAIbHAS SHEPrusi, MeXxaHu4ecKas
paboTa, MexaHUYecKas MOIIHOCTh, IpPU ONHWCAHUM IPABUIBHO TPAKTOBATH
(u3nYecKuil CMBICI HCHOJB3YEMBbIX BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIbI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMHU
BEJMYMHAMU;

ONKCHIBATh HM3YyYECHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS,
UCTONb3ysl (U3MUECKUE BEJIMYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpenHss
KMHETHYECKasi DHEPIUsl XaOTUYECKOTO JIBHIKCHHSI MOJIEKYJI, CPEIHEKBAApaTHYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThl, BHYTPEHHSS HHEprus, padoTa rasa,
KO3(PUIIUEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUraTeisl; MpPH OMHCAHUU
OPaBWJIBHO TPAKTOBAaTh (UBUYECKUN CMBICH HUCHOJb3YEMBIX BEIUYMH, HX
0003HAUEHUsT W E€IMHULBI, HAXOAUTHh (OPMYJNbI, CBS3bIBAIOIIME JAHHYIO
(U3HYECKYIO BEJIMYMHY C IPYTUMHU BEIUYHUHAM;

ONKCHIBATh U3YUECHHBIE FJIEKTPUUECKHE CBOWCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYMHBL AJIEKTPUUECKUI 3aps,
ANEKTPUYECKOE I0JI€, HAIPSLKEHHOCTD IO, OTEHIMAJ, PA3HOCTh NOTEHIMAJIOB;
Opy ONHUCAHMM TPABWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAYCHMs] M EJUHHIIBI; YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (U3NYECKYIO BEIUUYHMHY C IPYTUMH BEIMUYNHAMU;

aHAJIM3UPOBATh (PU3NYECKUE INPOLECCHl U SIBJICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCeMUpPHOTo TaroreHus, I, II u 11l 3akonsl HeroTOHa,
3aKOH COXpPAaHEHUs MEXAHUYECKOM HHEPruu, 3aKOH COXPAaHEHHsI HWMIIYJIbCa,
OPUHIMUI CYNEPIO3ULIMH CWI, MPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCUéTa, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON 3HEPTrUu TEIUIOBOIO JBUKEHUS MOJEKYI C
a0COJIFOTHOM TeMIEepaTypoi, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUs
IIEKTPUYECKOr0 3apsja, 3akoH KylloHa, Mpu 3TOM pas3nuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBbIE NIPHUHLMIIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMICTB; pa3iavyaTh YCJIOBHs MX OE30MACHOTO HCIIOJIBb30BAHMS B
MOBCETHEBHOM JKU3HU,

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUN H
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHHH, MPU 3TOM
(GopMynupoBaTth mpoOiieMy/3ajadyy M TUIOTE3Y Y4YEOHOro JKCHEPHUMEHTA,
coOUpaTh YCTAaHOBKY H3 MPEIJI0KEHHOIO0 O0OpYAOBaHMS, MPOBOAUTH OMBIT U
(GopMyIUpOBaTh BHIBOJBL;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHUH, IPU
ATOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIE
METO/Ibl OLIEHKH MOTPEIIHOCTEH U3MEPEHUI;

UCCJIENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3HYECKUMHU  BEIMYUMHAMHU  C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBaTh PE3yJbTAaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B
BUJI€ TaOIMI] U rpaMKOB, /1€JIaTh BBIBOJIBI [0 PE3YJIbTATAM HCCIIEIOBAHMS;

coOnroaaTh mpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTo SKCIEpHMEHTa, Y4eOHO-MCCIEA0BAaTENbCKOM U IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000py0BaHU4;

pemate pacuéTHble 3aJaddl C SBHO 3aJaHHOW (PU3MUEeCKOW MOJEbIO,
UCTIOJb3Ys (PHU3HUECKHUE 3aKOHBI U MPUHIIMUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJjauu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HEeoOXoauMble IJisi €€ pelleHMs, TPOBOJUTh PacyéThl U OLEHUBATH PEATbHOCTH
MOJy4YE€HHOTO 3HaYeHUs (PU3HUECKON BETUUYHHBI;

peuniaTh KaueCTBEHHbIE 3aa4/: BBICTPANBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY PACCYKICHUH C ONOpPOM Ha WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SABICHUS;

UCIIOJI30BaTh  MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABICHNS y4eOHOW U HAy4HO-NOMYJISIPHOM MH(pOpMaLUK, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOTYYaeMyI0 HH(pOpMaLHIo;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
i obecriedyeHus: 6€30MacHOCTH MPHU OO0pAIEHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTPOMCTBAMHU, JJIsl COXPAHEHUs 310pOBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIro
NIOBEJCHUS B OKPYIKAIOIIEH Cpene;



paboTaTh B TpYIIE C BBHINOJHEHUEM pPA3IMYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, PalMOHAILHO paACHpEAeNiaTh OO0S3aHHOCTU U
MJIAaHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIeKBATHO OLICHUBATH
BKJIJT KQXKIOTO U3 YYACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOMIMXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTHU JIFOJEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS H3YyYCHHBIX (U3UYECKUX MOJCINCH:
TOYEUHBIA AIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH perieHUuH (PU3NYECKUX
3az1ay;

pacno3HaBath (U3UYECKHUE SIBIICHUS (TIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKN ¥ KBAHTOBOW (DM3UKH: IIEKTPUIECKAsT TIPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJIGKTPOMAarHUTHasi WHAYKUHWSA, JEWCTBHME MAarHUTHOIO TMOJs Ha
MPOBOJHUK C TOKOM M JBIXKYILIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETA, OTPAKECHUE, MPEIOMIICHHUE,
uHTeppepeHus, audpaknus U TOJMAPU3AlMS CBETa, JHCIEPCHUS CBETa,
dbotoanexTpudeckuii 3ghexT (hoTodPdhexT), cBeTOBOE AaBiIeHHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJIOPOJia, €CTECTBEHHass M HMCKYCCTBEHHas

PAANOAKTUBHOCTD,
OIIUCBIBATb HU3YYCHHELIC CBOMCTBA BCIICCTBA (BJ'IGKTpI/ILIeCKI/IC, MAarouTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYTO IMPpOBOAUMOCTD Pa3JINYHBIX cpez[) )41

AIIEKTPOMArHUTHBIC SIBICHUS (MPOIIECCHI), HCIONB3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, JJIEKTPUYECKOE HANPSKEHUE, AIIEKTPUUYECKOE
COTNPOTUBIIEHUE, PA3HOCTb MOTEHIMANIOB, 3JEKTPOABMKYIIas cuja, paboTa TOKa,
MHIYKIUST MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHna, MHIYKTHBHOCTD
KaTyIIKH, DHEPTHUS DJIEKTPUYECKOT0 M MArHUTHOTO IOJIEH, MEpPHOJ W YacToTa
KoneOaHuil B KojebaTenTbHOM KOHTYpe, 3apsl M Ccujla TOKa B TMpolecce
FapMOHMYECKHX JJIGKTPOMArHUTHBIX KoJieOaHHM, (OKyCHOE pacCTOsSHUE W
ONTUYECKas CHUJIa JIMH3bI, TMPU OMHMCAHUM NPABUIBHO TPAKTOBATh (U3NUYECKHIA
CMBICTT HCTOJB3yeMBbIX BEIWYMH, WX OOO3HAYCHHS W EJAWHMIBI, YKa3bIBaTb
GopMyIbl, CBSA3BIBAIOIIME JAHHYI0 (PU3MYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATH M3YYCHHBIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIIOJIb3YS
¢u3nyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI TTOTypacIiaia, SHEPTUsl CBSA3H
ATOMHBIX SiJIep, NpPU OINHCAHWHU TMPABWIHHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
UCIIOIb3YEMbIX BEJMYUH, UX OO0O3HAUYCHHMS W €IUHMIILI, YKa3bIBaThb (POPMYIIbI,
CBSA3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYWHAMH,
BBIYUCIISATh 3HAUYCHUE (PU3MUESCKON BEITMYMHBI,

aHaJM3UPOBaTh (YU3UYECKUE MPOILIECCHI U SIBJICHUS, UCIOIB3Ys (PU3UYECKUE
3aKOHBI Y MIPUHIMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U NAPaJIEIbHOIO
COCIMHEHUs NPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
VHAYKIMA, 3aKOH TPSIMOJUHEUHOTO PACIpPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHUE ODWHIITeWHa s pororddekra,
3aKOH COXPAHEHHMSI SHEPrUM, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MACCOBOTO YMCJa, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Mpyu 3TOM Pa3indaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKEHHUE W YCIOBUSA (TpaHUIIbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENETATh HANPABICHUE BEKTOPA MHIYKIMHA MarHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl Jlopenia;

CTPOWTh M OIHUCHIBATH HM300paKEHHUE, CO37]aBaCMOE TUIOCKHUM 3EpKajioM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCJICAOBAHHUIO (PU3WYECKUX SIBICHUN U
MPOLIECCOB C HMCIIOJBb30BAHUEM IIPAMBIX U KOCBEHHBIX HM3MEPECHUHU: IIPU 3TOM
dbopmynupoBath TpobieMy/3agadyy M THUIOTE3y Y4YeOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIONKEHHOIO0 OOOPY/IOBAaHUS, MPOBOAUTH OIBIT U
dbopMyIUPOBaTh BEIBOBL;

OCYIIECTBIIATh MPSAMBIE U KOCBEHHBIC U3MEPEHUs (PU3HUECKUX BEIUYUH, TIPH
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLIEHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C UCIOJIb30BAHUEM
OPSMBIX H3MEPEHUM: IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYUH B BHUJE TAOJUIl U
rpaduKoB, JIeJaTh BBIBOABI IO PE3yIbTaTaM HCCIETOBAHMUS;

coOmro1aTh MpaBwiia 6€30MacHOTO TPy/a MPU MPOBEICHUN HCCICIOBAHUN B
paMKax yd4eOHOro JIKCIIEpUMEHTa, Yy4YeOHO-HCCIICIOBATEIbCKOH W IMPOEKTHOM
JEATEeIbHOCTH C UCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB MU JIaOOPaTOPHOIO
000pyaoBaHuU4;

pemate pacuéTHble 3aJaddl C SBHO 3aJaHHOW (PU3MUEeCKOW MOJEbIO,
UCIIOIB3YS (PU3UYCCKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJ1auu
BBIOMpaTh (DU3UYECKYI0 MOJIEb, BBIJACIATh (PU3NUECKHE BEIMYUHBI U (POPMYJIBI,
HEOOXOUMbIE JJisI €€ pEelIeHUs, MPOBOJUTh Pacy&€Thl U OIICHUBATH PEaJTbHOCTH



HOJy4YE€HHOT0 3HaYeHUs! (PU3HUECKON BETMUMHBI;

peuniaTh Ka4eCTBEHHbIE 3aa4X: BBICTPAUBATh JIOTHYECKH HENIPOTUBOPEUUBYIO
LENOYKY pPACCYKJIEHUH C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
bu3nUecKue SBICHHUS,

UCIIOJb30BaTh  MpPH  pPEIIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTMH JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y IPEICTaBIICHUs YYEOHOW U HayYHO-MOMYJIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHAJTU3UPOBATH MOJIyYaeMyl0 HH()OPMALINIO;

OOBSCHATh MNPUHIMNBI JIEHCTBUS MAIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOIO MCIOJIb30BAaHUS B OBCEAHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
i obecriedyeHus: 6€30MacHOCTH MPHU OOpPAIEHUH C MPUOOPAMH U TEXHHUYECKUMHU
yCTPOMCTBAMHU, JJIsl COXPAHEHUs 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIro
NOBEJCHUS B OKPYIKAIOIIEH Cpene;

paboTatb B TpYyINIE C BBHIINOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAaHUPOBaTh pPabOTy TpPyNIbl, PALUOHAIBHO pacCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEIBHOCTh B HECTAHIAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLICHUBATH
BKJIaJ] Ka)KJ0I'0 U3 yYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMOil IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
) NporpamMmblI Bcero KonTponsaul HpakTHaeckH o0pa3oBaTejibHbIE
e padoThl e padoThl pecypeb
Paznen 1. PUBUKA U METO/Ibl HAYYHOI'O IO3HAHUA
bubmuoreka [JOK
1.1 ®u3ukKa 1 METOAbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Wroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mroreka [JOK
2.2 Jnaamuka 7 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
2.3 3aKOHBI COXpPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Uroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK

TEOpUu

https://m.edsoo.ru/7f41bf7



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

| 2

bubmuoreka [JOK
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 https://m.edsoo.ru/7f41bf7
2
bu6mmorekxa [IOK
ArperaTHbl€ COCTOSIHMSI BEILIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
@da30BbIe IEPEXOBI )
Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [{OK
4.1 DnexTpocTaThKa 10 https://m.edsoo.ru/7f41bf7
2
. N but6mmoreka [JOK
ITocTOsIHHBIN dIIEKTpUYECKUN TOK. TOKH B
4.2 12 https://m.edsoo.ru/7f41bf7
Pa3IMYHbIX Cperax 5
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KITACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne i/
2 NMporpamMmsbl Bcero Kontpotnuer HpakTuieckn o0pa3oBaTe/bHbIE
e padoThbl e padoThblI pecypeb
Paznen 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
MarnuTHoe 1noje. IJIeKTpOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKITHSI .
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
but6mmorekxa [JOK
MexaHu4ecKue U 31eKTPOMarHuTHbIC
2.1 9 1 https://m.edsoo.ru/7f41c97
KoJieOaHus -
bu6mmoreka [JOK
MexaHu4ecKkue U 3J1eKTPOMarHuTHHIC
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI .
bu6nmoreka [JOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41¢97
<
Hroro no pasneny 24

Pasnen 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIUaIbHON TEOPUHU
’ OTHOCHUTEIIbHOCTH

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41¢97
c



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

Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [{OK
4.1 DJeMeHTHl KBAaHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41¢97
c
bu6mmorexa [JOK
4.2 CrpoeHnue atoma 4 https://m.edsoo.ru/7f41c97
<
bu6mmoreka [JOK
4.3 ATOMHOE SApPO 5 https://m.edsoo.ru/7f41¢97
c
Wroro no pazneny 15

Paznpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 7
Paznen 6. OBOBHIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 O6o0maroriee MOBTOPEHHE 4 https://m.edsoo.ru/7f41¢97
c
Wroro no pazneny 4
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68



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

I[TPOTPAMME







IHOYPOYHOE INVTAHUPOBAHUE

10 KITACC
KosaunuyectBo yacos DJIeKTPOHHbBIE
Jlara
e Tema ypoka U3y4YeHH wHppoBLIe
w/n yp Beero KoHTpo/bHBI IIpakTHYecKH y 06PA30BATEBHBIE
s
e padoThbl e padoThI pecypeb
@Pu3uka — HayKa O IPUPOLE. bubmuorexa [JOK
Hayunble MeTOBI TO3HAHUS 1 https://m.edsoo.ru/ff0c32e

OKPYKaroIIero Mupa

2

Pons 1 MecTo dpu3uku B

. bu6mmoreka [JOK
(hOopMHUPOBAHUH COBPEMEHHOM
. 1 https://m.edsoo.ru/ff0c33e
HAy4YHOW KapTUHBI MUPa, B p
MPAKTUYECKOM ESITEIbHOCTHU JIIOACH -
MexaHudeckoe OBUKEHUE.
bu6mmoreka [JOK

OTHOCHUTEITHLHOCTh MEXaHUYECKOTO
newkenus. [lepemeniennue, CKOpOCTb,
yCKOpEeHHe

https://m.edsoo.ru/ff0c350
8

PaBHOMEpHOE IPSIMOJIMHENHOE
JIBIOKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c362
0

PaBHOyCKOpEHHOE MPSAMOJIMHEHHOE
JBUKCHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0c372

&

CBoOogHOE majieHne. Y CKopeHue
CBOOOHOTO aEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39¢
c



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
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

KpuBonuneriHoe 1BUXEHHUE.
JBrm>keHre MaTepuaabHON TOUYKH I10
OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ad

a

HpI/IHL[I/II'I OTHOCHUTEIBHOCTH I anmuiies.

bu6mmoreka [IOK

CHUCTEMBI MaTCpHUAJIbHBIX TOYCK.

8 NHepuuanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3be
ITepssIii 3ak0H HproTOHA 8
Macca tena. Cuna. [lpunnun bubnnorexa [JOK
9 CyIepro3unuu cuii. Bropoii 3akoH https://m.edsoo.ru/ff0c3be
HprotoHa 17151 MaTepraibHON TOUKH 8
. bu6mmoreka [IOK
Tpernii 3akoH HeroToHa 111
10 https://m.edsoo.ru/ff0c3be
MaTepualbHBIX TOUEK 2
3akoH BceMHUpHOTO TsaroTeHus. Cuna bubnmoreka [JOK
11 TsbkecTu. [lepBas kocmuyeckas https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0
Cuia ynpyroctu. 3akoH ['yka. Bec bubmotera [IOK
12 https://m.edsoo.ru/ff0c3el
Tena
8
Cuna tpenus. KosddunmeHnt tpenus. bubanorexa [JOK
13 Cuna conpoTHBIIEHUS NTPU IBUKEHUU https://m.edsoo.ru/ff0c3{7
TeJla B )KUAKOCTH WIH ra3e 6
[TocTymarenbHOe U BpalaTeibHOE
n bubmuoreka [JOK
JIBIDKEHHE a0COFOTHO TBEPIOTO TeJa.
14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuinsl. [1nedo cunsl. Y cnoBus p
paBHOBeECHs TBEPJOTO Tea -
. bu6mmoreka [JOK
Nmmnynbc MaTepuanbHOM TOUKH,
15 https://m.edsoo.ru/ff0c43d

6



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

Wmmynbe cunbl. 3aKOH COXpaHeHUs
uMIlyJbca. PeakTuBHOE IBU)KEHUE

Pabora 1 MOIITHOCTH CHUJIBL.
Kunernueckas sneprus

bu6mmoreka [IOK

16 . https://m.edsoo.ru/ff0c450
MaTepuaabHOH TOUKH. Teopema 00 )
M3MEHEHUU KMHETHYECKON SHEPTUU -
IToTeHumanpHas SHEPIUsl.
[ToTenmanbHas SHEPTUSI YIIPYTO bubmuoreka [JOK
17 neopMUPOBAaHHOM MPYKUHBI. https://m.edsoo.ru/ff0c461
[TorenuuanbHas sHeprus Teiaa BOIU3u a
MOBEPXHOCTH 3eMITU
[ToTeHnnanbHbIE U HETIOTEHIAILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIUATbHBIX CUJI C K3MEHEHHEM bubmorexa HOK
18 . https://m.edsoo.ru/ff0c478
MEXaHUYECKON IHEPTUU CUCTEMBI TEl. .
3aK0H COXpaHEHHUsI MEXaHUYECKOU -
SHEPTUH
JlaGopaTtophnas pabota
«MccnenoBanue cBs3u pabOThI CUITBI C
19 W3MEHEHUEM MEXaHUYECKOU SHEPTUU
TeJa Ha MPUMEepe PaCTIKEHUS
PE3UHOBOIO KIYTa»
KonrponbHas pabora no teme bubnnorexa [JOK
20 «Kunemaruka. /Ilnnamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b7
COXpAaHEHUS B MEXAHUKE» 4
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubmuoreka [JOK
21 KMHETUYECKON Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc
nerxenue. udpdysus 2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUXKECHUSA U
B3aHMMOJCHCTBHS YaCTHUI] BEIIECTRA.
Mogenu cTpoeHus ra3os, KUIKOCTEN
U TBEPJIBIX TEIl

23

Macca monekyn. Konuuectso
BemiecTBa. [locrosannas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. lllkana remneparyp
Henscus

25

HUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fd
e

26

AOcomoTHas Temneparypa Kak Mepa
CpeHEW KUHETUYECKOW SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3axon JlanpToHa. 'a30BEIC 3aKOHBI

28

JlaGopatopHnas pabora
«HMccnenoBanne 3aBUCIMOCTH MEXTY
napamMeTpaMH COCTOSTHHS
Pa3pEKEHHOTO Ta3a

29

W3onporiecchl B U1€aNbHOM ra3e 1 ux
rpauyeckoe npeicTaBieHue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570
e

30

BuyTpennsis sneprust
TEPMOJUHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHus. Komuuecto

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c595
2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTa. BHyTpeHHss

SHEPrUsi OJHOATOMHOI'O UJI€ATBbHOTO

rasa
bu6nmoreka [JOK

31 Bunasl Terionepenaun https://m.edsoo.ru/ff0c5c3

6

VnenpHas TEMI0EMKOCTh BEIIECTBA.
bu6nmoreka [JOK

KonngecTBo TemIoTs! npu

32 o https://m.edsoo.ru/ff0c5¢3
Teronepenaye. AnuadbaTHbIN p
Iporecc -

1 [1epBblil 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuorexa [JOK
MPUMEHEHHUE K U30IIpOLIECCaM https://m.edsoo.ru/ff0cSefc
HeobOpatumocTs mporeccoB B bubnmoreka [JOK

34 npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
[Tpunuun gevicteus u KII/ TernmoBoi Bubmzorexa LIOK

35 https://m.edso00.ru/ff0c600
MaIIHHbI

a

36 [Mukn Kapno u ero KIT/I

37 DKosorudyeckue nmpoodaemMbl
TEIJIOOHEPTeTUKU
O6o06marommii ypok «MosekyspHas bubmorexa LOK

38 https://m.edso00.ru/ff0c693
¢uznka. OCHOBBI TEPMOJUHAMUKIY 2
KonTponbHas pabota no teme bubnuoreka [IOK

39 «MonekymnsapHas ¢puszuka. OCHOBBI https://m.edsoo.ru/ff0c6as
TEPMOJTMHAMHUKI 0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

bu6mmoreka [JOK

40 https://m.edsoo.ru/ff0c63b
Hcnapenue u kunexnue 6
AOconroTHAs 1 OTHOCHTEIIbHAS bu6mmorekxa [IOK

41 BJIAJXHOCTh BO3/1yxa. HachleHHBIN https://m.edsoo.ru/ff0c64d
nap 8
TBépnoe teno. Kpucrammueckue u
amop(HbIe Tena. AHU30TPOIUs bubnuorexa [IOK

42 CBOWCTB KpHCTaLIoB. Kuakue https://m.edsoo.ru/ff0c65f
KkpucTayibl. CoBpeMEeHHbIE 0
MaTepuabl
[InaBneHue U KpUCTATUIU3ALIMS. bubnuorexa [JOK

43 VY neapHas TEIUIOTA IJIaBICHUS. https://m.edsoo.ru/ff0c670
Cybnumanus 8

bu6nmoreka [JOK
44 VYpaBHeHue TerIoBoro 6anaHnca https://m.edsoo.ru/ff0c682
0

OnexTpuzanus Tel. JIeKTPUYECKUN bubnuoreka [IOK

45 3apsan. JIBa BUJa DIEKTPUUECKUX https://m.edsoo.ru/ff0c6bc
3aps 0B c
[IpoBOIHMKY, TUDTIEKTPUKH U bu6mmoreka [JOK

46 MTOJIYITPOBOJTHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c6bc
AIIEKTPUYECKOTO 3apsaa c
B3aumopeiictBue 3apsinoB. 3aKoH bubnmoreka [JOK

47 Kynona. To4yeuHblil 2IeKTpUUECKUI https://m.edsoo.ru/ff0c6ee
3apsg 4

48 Hanpsik€HHOCTB AIEKTPUUECKOTO bubnuoreka [IOK



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
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

nosst. [IpuHImn cynepno3uiuu
ANEKTPUUECKUX MoneH. JInnnu

https://m.edsoo.ru/ff0c6df
2

HapsHKEHHOCTH
Pabota cui aIeKTpoCcTaTuuecKoro bubnnorexa [JOK
49 nous. ITorennman. PasHocTh https://m.edsoo.ru/ff0c60
TIOTEHIINANIOB 0
ITpOBOAHUKY M TUANEKTPUKH B bub6nuoreka [IOK
50 AIEKTPOCTATHYECKOM IOJIE. https://m.edsoo.ru/ff0c701
JusnexTpudeckas NpoOHUIIAEMOCTh 8
bu6mmoreka [IOK
51 OnexrpoéMkocTs. Konnencatop https://m.edsoo.ru/ff0c712
6
DIIEKTPOEMKOCTD INTIOCKOTO bubnmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsKEeHHOTO https://m.edsoo.ru/ff0c72c
KOHJIEHCATOpa 0
53 JlaGopatopHnas pabora "H3mepeHue
NIEKTPOEMKOCTH KOHJeHcaTopa"
[IprHIMD AEHCTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMPOBAJILHOTO
54 anmapara, CTpyHHOro IIpHHTEpa.
DIIeKTpOoCTaTUYECKas 3aIIHTa.
3a3emIIeHHe AIEKTPONpruOOpPOB
DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyumiectBoBaHus. [IoCTOSTHHBIN TOK.
55 Cuna Toka. Hanpsiokenue.

Conporusnenue. 3akoH OMa Jist
y4acTKa Lenu



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
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

HOCJ’ICI{OB&TGJ’IBHOG, mapajujicibHOC,

CMEIIaHHOE COEIUHEHNE bu6mmoreka [{OK
56 npoBoJHUKOB. JIabopaTopHas paboTa 0.5 https://m.edsoo.ru/ff0c74f
«M3ydeHne CMEIIaHHOTO COeIUHEHUS 0
PE3UCTOPOBY
bu6mmoreka [IOK
PaboTa u MOILTHOCTH AJIEKTPUIECKOTO
57 https://m.edsoo.ru/ff0c783
ToKa. 3akoH Jlxxoyns-Jlenua 2
3axon OMa 1 MOJIHOM (3aMKHYTOH)
anekTpuaeckoit nenu. Koporkoe bubmmoreka [JOK
58 3ambikanue. JlaboparopHas pabora 0.5 https://m.edsoo.ru/ff0c7ae
«M3mepenne D/IC ncrounuka Toka u 0
€ro BHYTPEHHETO COMPOTUBIICHHSD
DNeKTpOHHAs TPOBOANUMOCTE TBEPIBIX
59 METaJUI0B. 3aBUCUMOCTD
COTNPOTHUBIICHUS METAJIJIOB OT
Temieparypbl. CBEpXIPOBOIUMOCTh
60 DNEKTPUYECKHUIA TOK B BAKyyMe.
CBOHCTBA JIEKTPOHHBIX MTyYKOB
[TorynpoBOTHUKH, UX COOCTBEHHAS U
. bu6mmoreka [JOK
pUMecHas MpoBoAUMOcTh. CBOMCTBA
61 https://m.edsoo.ru/ff0c84a
p—n-niepexona. [lomynpoBoHUKOBEIE .
npudopbI -
DJEeKTPUYECKUN TOK B paCTBOpPAX U
bu6mmoreka [IOK
pacrmiaBax 3JIeKTPOJIUTOB.
62 https://m.edsoo.ru/ff0c82b
DIIEKTPOAUTHYECKAST TUCCOIUAIIHS. N
DIIEeKTPOIHN3 -
63 DJIEKTPUYECKHI TOK B Ta3ax. bubmmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

CaMOCTOSTENLHBIN U
HECaMOCTOSITEIbHBIN pa3psl.
Moanauns. [1nazma

https://m.edsoo.ru/ff0c84a
e

DnexTpudeckre Npudopsl U

. bu6mmoreka [IOK
YCTPOUCTBA U X MPAKTUYECKOE
64 1 https://m.edsoo.ru/ff0c86f
npumeHenue. [IpaBuna TeXHUKH .
0e30macHOCTH =
O6obmaromii ypok bu6mmoreka [JOK
65 1 https://m.edsoo.ru/ff0c88b
«DNEKTPOAMHAMUKAY .
KoHnTtponbhas paboTa mo teme
. bubmuoreka [JOK
«2nekTpocTtaTuka. [TocTossHHBIN
66 . 1 https://m.edsoo.ru/ff0c8a8
ANeKTpudecKuit Tok. Toku B .
Pa3IMYHBIX Cpeax» -
. bu6nmoreka [JOK
Pe3epBHublii ypok. KonTposibHas
67 " " 1 https://m.edsoo.ru/ff0c8c5
pabora 1o Teme "DIeKTPOIMHAMHKA p
. . bubmmoreka [JOK
PesepBHEIN ypok. O000Imaromuii ypok
68 p P HIATOTHIH YP 1 https://m.edso0.ru/ff0c8f6
o TemaM 10 xiracca .
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuecTBo 4acos DJIeKTPOHHBIE
JlaTa
Ne T uudgposbie
eMa ypoka U3y4YeHH
w/n yp Beero KoHTpoabHbI IIpakTH4eckn Y 06PA30BATEBLHBIE
|
e padoThbl e padoThblI pecypes
[TocTostHHBIE MATHUTHI U X
. bu6mmoreka IHOK
B3auMozeiicTBue. MarHuTHoe mnose.
1 . 1 https://m.edsoo0.ru/ff0c977
BekTop MarHuTHOM MHIYKIUU. 3
JIvHMM MarHUTHOW UHAYKUIUH -
MarauTHO€ 1oJie MPOBOIHUKA C
) TokoM. OnBIT DpcTena. | bubnmnoreka [JOK
B3aumopeiicTBue MpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «3yuenue | | bubmmorexa [JOK
MAarHUTHOTO NOJIS KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBue MarHuTHOTO MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Ammepa.
bubmuorexa IJOK
JlaboparopHas paboTa
4 . 1 1 https://m.edsoo.ru/ff0c9ac
«HccnenoBanue nencTBus 0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢ -
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA
JBIDKYIIYIOCS 3aPSKEHHYIO YaCTHILY bubmorexa [TOK
5 ’ 1 https://m.edsoo.ru/ff0c9df

Cuna Jlopenna. PaGoTa cutbt
Jlopenua

4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

OnexrpoMarauTHas nHAyknus. [lotok
BEKTOpa MarHuTHoU nuHaykuuu. J/C
MHAYKIUH. 3aKOH 3J1€KTPOMarHuTHON
nHaykunu Papanes

JlaboparopHas pabota

bub6nmoreka [IOK

7 «HccnenoBanue SBICHUS https://m.edsoo.ru/ff0cal 5
ANEKTPOMArHUTHOW WHTYKITUI 0
NHayKTUBHOCTS. SIBIEHUE
bubnunoreka LIOK
camouHaykuuu. IJ1C caMOMHIYKIHH.
8 https://m.edsoo.ru/ff0ca60
DHeprusi MAarHUTHOTO TIOJISL KaTYIITKH 0
C TOKOM. DJIEKTPOMAarHuTHOE ToJie B
TexHuueckre ycTpoicTBa U uX
MIPUMEHEHHE: TOCTOSHHBIE MarHUTHI,
9 ANEKTPOMATHUTHI, IEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh
. bubnuorexa IHOK
O6o0maromuii ypok «MarHuTHoe 1
10 https://m.edsoo.ru/ff0cab8
noJie. DNeKTPOMarHUTHAsT UHAYKIIHSDY )
KonTponbHas pabora o teme bubmuoreka [JOK
11 «MarauTHoOE Tone. https://m.edsoo.ru/ff0cad5
DneKTpoMarHuTHasT WHIYKITHSD 8
CB0OOIHBIE MEXAHHUYECKHE
kosebanus. 'apmoHndeckue
12 KoJieOaHus. YpaBHEHHUE bubmmorera OK
7P . https://m.edsoo.ru/ff0caf06
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue 3Hepruu
13 JlaboparopHas pabota



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
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
https://m.edsoo.ru/ff0caf06

«HCCJ’ICI{OB&HI/IC 3aBUCHUMOCTH
nepuoaa MaJibIx KoJieOaHuI Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHUs B

bub6nmoreka [IOK

14 HJeaIbHOM KOJIe0aTeTbHOM KOHTYPE. https://m.edsoo.ru/ff0cb82
AHanorus Mexxay MeXaHH4eCKUMHU U 0
3EKTPOMAarHUTHBIMU KOJIeOaHUIMU
®opmyna TomcoHna. 3akoH bubnmnoreka [JOK
15 COXpAaHEHUsI DHEPTUHU B UICATIBHOM https://m.edsoo.ru/ff0cb9c
Koje0aTeIbHOM KOHTYpe 4
[IpencraBnenue o 3aTyXarwmux
Kose6aHusAX. BoiHyX/1eHHbIE bu6nuoreka [JOK
16 MexaHnJeckue xonebanus. Pe3oHanc. https://m.edsoo.ru/ff0cbby
BbIHYyX1€HHBIE 3JIEKTPOMArHUTHBIE 6
KoseOaHus
[lepemennsiii Tok. CUHYCOMIaTbHBIN
MepEeMEHHBIN TOK. MOIITHOCTh bubnunoreka LIOK
17 MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U https://m.edsoo.ru/ff0cbd3
JEHCTBYIOIIEE 3HAUEHHE CUIIbI TOKA U 4
HaIpsKEHUs
Tpancdopmarop. [IpousBoactso,
18 nepeaaya v norpedieHue
3JIEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
MIPUMEHEHHE IEKTPUYECKOT0 3BOHKA, bubmorexa OK
19 https://m.edsoo.ru/ff0cc32

reHepaTopa IEPEMEHHOIO TOKA,
JIMHUH JIEKTporepeaayd

4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

DKOoJOTHYECKHE PHUCKH IIpU
MIPONU3BOACTBEC 3JICKTPOIHCPTHH.

20 KynbTypa ucnonb3oBanus
3JIEKTPOAHEPTUHU B IOBCEIHEBHOM
KUZHU
MexaHu4eckue BOJHBI, YCIOBHS
bubmuoreka [{OK
pacmnipoctpanenus. [lepuoa. CkopocThb
21 https://m.edsoo.ru/ff0ccas
pacrpoCTpaHeHUsI U JIJTHHA BOJIHBI. 4
[Tonepevnbie U TPOIOJIHPHBIC BOJTHBI -
bub6nmoreka [IOK
3Byk. CKopocTh 3ByKa. I'poMKOCTh
22 https://m.edsoo.ru/ff0cccO
3ByKa. BeicoTta ToHa. TemOp 3ByKa .
DNeKTPOMarHUTHBIE BOJTHBI, UX
23 cBoMcTBa U ckopocTh. [lIkama bubmorexa HOK
p ' https://m.edsoo.ru/ff0ccfe
3JEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Paguonokanus
)5 KonTponbhas pabora «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsimonrHENHOE pacpOCTPaHEHUE
. bu6nunoreka LIOK
CBETa B OJJHOPOIHOM cpejie.
26 . https://m.edsoo.ru/ff0cd35
Todeunslii HICTOYHUK cBeTa. JIyu 0
CBETa -
OTtpaxxeHue cBera. 3aKOHbI bubnuoreka [{OK
27 orpaxxeHus csera. [loctpoenue https://m.edsoo.ru/ff0cd4e

n300pakeHU B TUIOCKOM 3epKaje

0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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

IIpenomnenue cBera. [lonHoe
BHYTpeHHEE oTpaxkeHue. [IpenenbHbii

bubmunorexa IJOK

28 https://m.edsoo.ru/ff0cd7f
YTOJI OJTHOTO BHYTPEHHETO p
OTpa’KEHUS =
JlabopaTopHas paborta «M3mepenue buGnuorexa [IOK

29 https://m.edsoo.ru/ff0cd67
MOKa3aTess MPEIOMIICHHS CTEKIIa .
JIunzel. [locTpoenune nzobpaxkeHuii B bubnnorexa [JOK

30 nuH3e. PopMyJia TOHKOM JIMH3HI. https://m.edsoo.ru/ff0cdd1
VBenn4eHue JTUH3EI €
JlaGopaTtopHnast pabota

31 «Hccnenosanue CBONMCTB
M300paKeHUI B TUH3AX»
Hucnepcus cBeta. CioxKHBIN COCTaB

39 6emnoro cseta. L{ger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»

bubnunoreka LIOK

Wnrtepdepennus creta. Judpaxus

33 pdep A (bp H https://m.edsoo.ru/ff0ced2
ceta. [{udpakinuonnas pemeérka 5

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0ctf02e
OnTryeckue npudOpsl U yCTPOHCTBA

35 1 yCJIOBHSI X O€3011aCHOTO
MIPUMEHEHUS

bub6nmoreka [IOK

I'paHuUIBI MPUMEHUMOCTH

36 https://m.edsoo.ru/ff0cf86

KJIacCHYeCKOM MexaHuku. [loctynaTsl

2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf862

CHeHHaHLHOﬁ TCOPHUU
OTHOCHUTCIBHOCTHU

OTHOCHUTENIHLHOCTD OITHOBPEMCHHOCTH.

37 3aMeIICHHE BPEMEHH U COKPAI[SHHE bubmmorera [OK
a p patl https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 gacTulpbl. CBSI3b MACCHI C SHEPTHCH U bubmmorera [IOK
HBL. p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUS TIOKOS
Kontponbnas padota «Onrtuka.
39 OCHOBEBI cIENIHAILHON TEOPUHU bubmorexa [IOK
1 p https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubnuoreka [{OK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 10K
nOIMOTEKA
41 otoa(dpdexra. OnpiTel A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHb! poro3ddexra. YpaBHeHHe bubnmnorexka HOK
42 DuinmrTeitHa st poroaddexra. https://m.edsoo.ru/ff0d015
«KpacHnas rpanunia» porosaddexra e
JaBnenue ceeta. OnbiTel 11. H. bubnuorexa [JOK
43 Jlebenera. XuMudeckoe JIeCTBUE https://m.edsoo.ru/ff0d04a
cBeTa 6
TexHuueckue ycTponucTBa u
44 MPAKTHYECKOE MPUMEHEHHE:
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemrenne 3agad mo reMe «IJIEMEHTHI bu6nmoreka [IOK
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https://m.edsoo.ru/ff0d015e
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KBAHTOBOU OIITUKW)

https://m.edsoo.ru/ff0d030
2

Monenb atoma ToMcoHa. OTBITEI

bubmnoreka IIOK

46 Pesepdopna no paccestHuO 0-4acTHIL. https://m.edsoo.ru/ff0d091
IInanerapHas MOzEINIb aTOMa a
bubnunoreka LIOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomieHue GoTOHOB
43 IIpU NIEPEXO0E aTOMa ¢ OJHOTO bubnuotexa [JOK
YPOBHs SHEPIUU Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA yacTull. BoJiHbI
. but6mmoreka [IOK
ne bpoiura. KopryckynsapHo-
49 . https://m.edsoo.ru/ff0d0Oca
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U g
BBIHYKJICHHOE U3JIy4eHUE a
OTKpbITHE paInOaKTUBHOCTH. OTBITHI bubmmnoreka IIOK
50 Pezepdopaa mo onpenenennro https://m.edsoo.ru/ff0d0fd
COCTaBa PAIMOAKTUBHOIO U3TyYEHHUS 2
CgoiicTBa anbda-, 6era-, raMmma-
51 n3ny4yeHus. BousiHue
PaauOAKTUBHOCTHU Ha )KUBbIE
OpraHu3Mbl
OTKpbITHE TIPOTOHA U HEUTPOHA.
but6mmoreka [IOK
N3oromel. Anbda-pacma.
52 . . https://m.edsoo.ru/ff0d116
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- 5
pacnaa. ['amma-usiyyeHue B
53 DHeprusi CBSI31 HyKJIOHOB B si/Ipe. bubmuoteka [JOK
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https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
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
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

Snepnbie peakuuu. AnepHbIn
peakrop. [IpobnemMsbl, mepceKTUBBI,
JKOJIOTUYECKHUE ACIIEKTHI IAEPHOM
SHEPreTUKU

https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS U
pPEruCTpaIfy JIEMEHTAPHBIX YaCTHII.
Kpyrasriii cton «@yHaaMeHTanbHbIE
B3auMoJercTBUI. ENUHCTBO
(bu3MUeCcKoi KapTUHBI MUPa»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38é3nHoro He6a. Co3Be3aus,
SIpPKUE 3BE3/bl, JIAHETHI, UX BUIUMOE
nBkenne. ConHeyHas CUCTEMA

56

Comnnie. ConHeuHas aKTHBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]

57

3BE3JIbI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTITABHOM
MOCJIeI0BAaTEeIbHOCTH. BHYyTpeHHEE
cTtpoenue 38&31. CoBpeMeHHbIE
MIPEICTABICHUS O IPOUCXOXKICHUU U
sBomtounu CoJiHLA U 3BE3]T

58

Muieunsiii [1yts — Hama ["anaktuka.
ITonoxenue n nBmwxenne ConHua B
lNanaxruke. 'anaktuku. Y€pHsle
JBIPBI B IAPAX TAIAKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe nznydeHue.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Meraranaktuka

60

Hepemiennsie npo0ieMbl acTpOHOMUU

61

KontposbHas padoTa «JIeMEHTBI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0maromuii ypok. Pons ¢puszuku u
aACTPOHOMHUU B YKOHOMUYECKOIA,
TEXHOJIOTUYECKOM, COLMAILHON U
ATUYECKOH cdepax AesTeTbHOCTH
YellioBeKa

63

O6o0matomuii ypok. Pons u mecto
(U3HUKHU U aCTPOHOMHH B
COBPEMEHHOM HAy4YHON KapTHUHE MHUpa

64

O606maromuii ypok. Ponb
(bu3uvecKoit TeOpuu B
(dhopMHUpPOBaHUY TIPEACTABICHUN O
¢bu3nyecKoi KapTUHe MUpa

65

O6o6maromuit ypok. Mecto
(bu3nUecKoi KapTUHBI MHpa B 001IeM
PsLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIC

66

PesepBHBIil ypok. MarautHoe 1ose.
DneKTpOMarHuTHas HHIYKIHUS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepnsiii ypok. KBantoBas (usuka.
DneMeHThl aCTPOHOMUU U

bubmnorexa IJOK
https://m.edsoo.ru/ff0d178



https://m.edsoo.ru/ff0d1784

acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






