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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o pu3mke 6a30BOr0 ypOBHS Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus pa3padboTaHa
Ha OCHOBE MOJI0XKEHUI U TpeOOBaHU K pe3ybTaTaM OCBOECHHUSI OCHOBHOI 00pa30oBaTeIbHON
nporpammel, ripeacraBieHHbIX B DI'OC COO, a Takxke ¢ yu€toMm enepanbHoil pabodeit
MPOrpaMMbl BOCIIUTAHUS M KOHIICTILIMY MPEToAaBanus yueOHoro npeamera «Pu3ukay» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit @enepannu, pearu3yromux OCHOBHbIC
o0pa3oBaTebHbIE IPOTPAMMBI.

ConeprkaHue mporpaMMsl 1o (pu3HKe HanpaBiIeHO Ha (POPMHUPOBAHNE €CTECTBEHHO-HAYUYHOU
KapTUHBI Mupa oOy4aromuxcs 10—11 kmaccoB npu 00y4eHnn ux GU3UKe Ha 6a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-/IeATEIbHOCTHOrO noaxoaa. Ilporpamma no ¢usnke cOOTBETCTBYET TPEOOBAHUAM
OI'OC COO K naHUPYEMbIM JIMYHOCTHBIM, IPEIMETHBIM U METAPEIMETHBIM PE3yJibTaTaM
00y4eHHUs, a TAaKXKe YUUThIBaeT HEOOXOJUMOCTb peaIn3alMi MEXIIPEIMETHBIX CBS3eH (QU3UKH C
€CTECTBEHHO-HAayUHbIMU Y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE €N N3Y4YEHUs
¢u3uKK Ha ypoBHE CpeaHero o0miero o0pa3oBaHus, IIAHUPYEMbIE PE3YIbTaThl OCBOEHUS Kypca
(bu3MKU: INYHOCTHBIE, METallpeIMETHbIE, IIpeAMETHBIE (Ha 6a30BoM ypoBHe). [Iporpamma 1o
(bu3nKe BKIIOYALT:

TUTAHUPYEMBIE Pe3yNbTaThl OCBOCHHSI Kypca (U3MKHU Ha 6a30BOM ypOBHE, B TOM UHUCIIE MIPEIMETHBIC
pe3ybTaThI 1O ToaM OOYUEHHS;

cojiepkanue yueoHoro npeamera «Dusmkay mo rogaM o0ydeHHUs.

®du3uka Kak Hayka o HanboJjee o0IKX 3aKOHaX MPUPO/IbI, BHICTYIAs B KaUECTBE YIEOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHHUM 00 OKpYXKaroleM MHpe.
[IkonbHBIH Kypc PU3UKU — CUCTEMOOOPa3yIOLIHUii ISl €CTECTBEHHO-HAYYHbIX Y4EOHBIX
MPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOIIECCOB U SBJICHUHN, N3y4aeMBbIX
XUMHUeH, 6nosoruei, pusnueckoit reorpadueit u actpoHomueit. Micnonb3oBanue u akTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUH OIpeelsieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHI B
cdepe 3HEePreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOTY4YEHHUSI HOBBIX MaT€pPHUasoOB C 3alaHHBIMHU
CBOWCTBaMH U Jpyrux. M3ydyenue UMK BHOCUT OCHOBHOM BKJIaJ B OPMUPOBaHUE
€CTECTBEHHOHAYYHOM KapTHHBI MUpa 00y4aromuxcs, B GOpMUPOBaAHUE YMEHHUH TPUMEHSTh
Hay4YHBI METOJI TO3HAHUS MPHU BHIIOJIHEHUHU UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca Gpu3MKH ISl ypOBHS CpeHEro 0011ero o0pa3oBaHus MOJI0XKEH Pl Hllei, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUS.

Hoesa yenrocmnocmu. B COOTBETCTBUM C HEW KypC SIBIISI€TCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEP>KUT MaTepHal U3 BCEX Pa3/ieoB (PM3UKH, BKIIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ HeW MaTepHai Kypca Gu3NKu 00beTUHEH BOKPYT
¢uznueckux Teopuil. Benymmm B Kypce apnsercs GopMupoBaHHe MPEICTaBICHUHN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoea ecymanumapuzayuu. EE peanuszanus TpeanosiaraeT HCIOJIb30BaAHUE T'yMaHUTApPHOTO
MoTeHIrana GU3NYeCcKol HayKH, OCMBICTICHHE CBS3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIECTBA, a

TAaKXE C MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMU U SKOJIOT'MYCCKUMHU HpO6J'IeMaMI/I.



Hoes npuknaonou nanpasnennocmu. Kype ¢pusnku npeamnosiaraeT 3HakOMCTBO C IIMPOKHM KPYroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yYEeHHBIX TEOPHU U 3aKOHOB.

Hoes sxonoeusayuu pean3yercs IoCpPeCTBOM BBEACHUS JIEMEHTOB COAEPIKaHUs, TOCBIILEHHBIX
HKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHbI C PA3BUTUEM TEXHHUKH U
TEXHOJIOTUH, a TaKkKe 00CYKIEHHsI TPOOJIEM paIllHOHAIEHOTO TPUPOAONOIB30BAHUS 1
HKOJIOTUYECKOM O€3011acCHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (pU3MKH Ha yPOBHE CPEIHEro 00Iero o0pa3oBaHus SBISIOTCS
¢busnueckue Teopun (popMupoBaHue MPEACTABICHUNA O CTPYKTYPE NOCTPOCHHS (HU3NIECKON
TEOPHH, posH GyHIAMEHTAIBHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHHUSX O
MPUPOJIE, TPAaHHUIIAX TPUMEHUMOCTH TEOPHH, IJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/] B Kypce (DU3UKU Pean3yeTcs MPEex/Ie BCETo 3a CUET
OpTaHU3aIMH YKCIEPUMEHTAIBHON JIesITenbHOCTH oOyuatommxcs. s 6a30Boro ypoBHs Kypca
(U3UKH — ATO UCTIOIBF30BAaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOPBIE B IPOrpaMMe 1Mo (GpU3HKe 0ObEAMHEHBI B 00N CIIMCOK
YYCHUYECKUX MPaKTHYECKUX paOboT. Bienenne B yka3aHHOM TepeyHe J1JabopaTOpHBIX pador,
MPOBOAMMBIX JUISi KOHTPOJISI M OLIEHKH, OCYILECTBIISIETCS] YUaCTHUKAMH 00pa30BaTEIILHOTO
Ipolrecca UCXOsl U3 0OCOOCHHOCTEH TUIAHMPOBAHMS M OCHAIIEHHs KabuHeTa Gpu3uku. [Ipu sTom
obecrieunBaeTcs OBJIaICHHE 00YJaIOIUMUCS YMEHHUSIMH IIPOBOIUTH KOCBEHHbBIE U3MEPEHUS,
UCCIIeJOBaHMS 3aBUCHMOCTEH (PU3NUECKUX BETMUMH U IIOCTAHOBKY OIBITOB O IIPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yaeIseTCs pEHIeHUIO pacYE€THBIX U Ka4yeCTBeHHbIX 3a1a4. [Ipu atom nms
pacuy€THBIX 3a7a4 NPUOPUTETOM SBIISIFOTCA 33J]auy C SBHO 3aJJaHHON (pU3MUECKON MOJEIBIO,
MO3BOJISAIOIINE IPUMEHSTh U3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeiia Kypca,
TaK U MHTErpUpys 3HaHUS U3 pa3HbIX pa3zesoB. J[Js KaueCTBEHHBIX 33/1a4 IPHOPUTETOM SIBIISIOTCS
3aJJaHNs Ha 00BSCHEHHE MPOTEKaHUs PU3NUECKUX SBJICHUN U MPOLIECCOB B OKPYXkKAOIEH KU3HHU,
Tpebyrolye BbIOOpa GU3NIECKOM MOJIENH AJIsl CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootserctBum ¢ TpedoBanusimu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CTIeUeHUI0
y4aeOHOro nporiecca 6a30BbIi YPOBEHB Kypca (PU3UKK HA YPOBHE CPEIHETO 00IIeTo 00pa3oBaHUs
JOJDKEH M3Y9aThCs B YCIIOBUSX PEAMETHOTO KaOMHETa (PH3UKH UITH B YCIIOBUSIX
WHTETPUPOBAHHOTO KaOMHETA NMPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIa. B kabuHeTe Qpu3nku
JOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAaHUE JJIS BHIIOTHEHUS YKA3aHHBIX B
nporpamMMe 1o GU3NKe YUCHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAMOHHOE 000pyJOBaHHE.
JleMOoHCTpanmoHHOE 000pyI0BaHNEe (OPMHUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHIUMAJIBLHON
JTOCTaTOYHOCTH M 00ECIIEUNBAET MOCTAHOBKY NIEPEUYHCIICHHBIX B POrpaMMe Mo (hPU3HKe KITFOYEBHIX
JIEMOHCTpPAIUI ISl HCCIIEIOBAHMUS M3y4aeMbIX SIBJICHUN M MPOIECCOB, SMIUPUICCKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe o6opyioBaHUE /111 YYEHUUECKUX MPAKTUYECKUX paboT popMupyercs B
BU/JIE TEMATUYECKUX KOMILJIEKTOB M 00€CTIEYMBAETCS B pacu€Te OJTHOT0 KOMILIEKTa Ha JIBYX
oOyuatomnuxcs. TemaTnueckue KOMIUIEKThI J1a00paTOpPHOTo 000PYIOBaHUS TOJIKHBI OBITH
MIOCTPOEHBI Ha KOMITJIEKCHOM HCITOJIb30BAHUHN aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU POBBIX JJabopaTopuil. OCHOBHBIMU
LEeSIMU U3ydeHHs PU3UKU B 0011eM 00pa30BaHUU SBIISIOTCS:

(dbopMHpOBaHUE HHTEpECA U CTPEMIICHUS 00YYaIOIIUXCS K HAYYHOMY U3yYEHUIO TPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOLIEHUS K OKPY/KAIOLIUM SIBIICHUSM;



(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3y/bTaTa U3y4eHUs] OCHOB CTPOCHUS MaTepPUH U
(GyHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHY;

(dhopMUpOBaHHE YMEHHI OOBSICHATH SBICHUS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUH M HAyYHBIX
JIOKa3aTelIbCTB;

(dhopMHUpOBaHKE MPEACTABICHUN 0 pOJIH (PU3UKH 711 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKUA U TEXHOJIOTHI.

JlocTHXKEHUE ITUX LeJIei 00eCIIeYNBACTCS PELICHHEM CIICAYIOMINX 33/1a4 B [IPOLIECCE U3YUYCHUS
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHMs:

NpUOOpETeHNE CUCTEMBI 3HAHUH 00 001X (prU3NIecKuX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJTIIOYast MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJEKTPOANHAMHKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI
acTpo(hu3HKH;

(dbopMupoBaHNE YMEHUI IPUMEHSATh TEOPETUUECKHIE 3HAHUS ISl O0OBSICHEHNST (PU3MUYECKUX SIBICHUM
B IIPUPOJIC U JUTS IPUHSTHUS IPAKTUYECKUX PEIICHUI B TIOBCEHEBHON JKU3HH;

OCBOGHHE CIIOCOOOB PELICHHUs Pa3INYHbIX 33/1a4 C SBHO 33/1aHHOH (PU3NYECKON MOJIENbIO0, 33/1a4,
MO/IPa3yMEBAOIINX CAMOCTOSATEILHOE CO3/IaHNe (PU3HMUYECKON MOJIEITH, aIeKBAaTHOH yCIIOBHSIM
3a1a4u;

IIOHMMAaHUC (I)I/ISI/I‘IGCKI/IX OCHOB U IIPUHIIUIIOB ﬂeﬁCTBHH TCXHUYCCKUX yCTpOﬁCTB u
TEXHOJOTHYCCKUX IIPOUCCCOB, UX BIIUSAHUA Ha OKPYKAIOLIYIO CPEAY;

OBJIAACHUEC METOJaMH CAMOCTOATCIIbHOI'O INIAaHUPOBAHUSA U ITIPOBCACHUA (1)I/ISI/III€CKI/IX
OKCIICPUMCHTOB, aHaJIN3a U UHTCPIIPECTAllUU I/IH(I)OpMaI_II/II/I, OIIpCAcCIICHUSA JOCTOBCPHOCTHU
MOJIYYCHHOI'O PE3YyJIbTaTa,

CO3/IaHHE YCIIOBHM JJIsSI pa3BUTHUSI YMEHHI TPOEKTHO-NUCCIIEIOBATENBCKOM, TBOPUECKOM
NEATEIIbHOCTH.

Ha uzyuenue ¢puszuku (6a30BbIi ypOBEHBb) HA YPOBHE CPEHETO OOIIET0 00pa30BaHUsI OTBOIUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[IpennaraemMslii B mporpamMme 1o Gpu3uke nepeyeHsb J1abopaTOPHBIX U MPAKTUUYECKUX padOT
SBJIIETCS. PEKOMEHJOBAaHHBIM, YUUTENb JEJAeT BIOOP MPOBEACHUS TAOOPAaTOPHBIX pabOT U ONBITOB
C Y4€TOM MHAUBHUIYyaJIbHBIX OCOOEHHOCTEN 00yYaroIXCsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. dusnka U MeTOAbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupoze. Haydnsle MeTobl T03HAHKS OKpYXKarolero mupa. Pois
AKCIIEPUMEHTA U TEOPHUH B MPOIIeCcce MO3HAHUS PUPOABL. DKCIIEPUMEHT B (DPU3HKE.

MonenupoBanue GU3NYeCcKuX sBIEHUH 1 npoieccoB. Hayunbie runores3sl. @u3ndeckue 3aK0HbI U
Teopuu. ['paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponb 1 MecTo pu3uKu B OPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUPa, B TPAKTHYECKON
NEeITEILHOCTH JIOICH.

Jlemoncmpayuu

Amnanorosblie 4 IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.



Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkenre. OTHOCUTEIBHOCTh MEXaHUYECKOTo IBIKeHus. CucreMa oTcuéra.
Tpaekropus.

[Tepemernienue, ckOpoCThb (CpeiHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaibHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBbI KoopauHaT. CliojkeHre IEpEeMEICHUI U CII0KEHHE
CKOpPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHENHHOE IBMKeHHE. [ paduku 3aBUCIMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U NEPEMELLECHHS MAaTEPUAIBHON TOUKU OT BPEMEHH.

CBoOoaHoe majeHre. Y CKopeHrue CBOOOHOTO TaICHHS.

KpusonmHeliHoe aBukeHUE. [[BUKEHNE MAaTEpUaIbHON TOYKH 110 OKPYKHOCTH € IIOCTOSIHHOM I10
MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEIHas ckopocTk. [lepros u yacTora obpaleHus.

HeHTpOCTpeMI/ITCHBHOG YCKOPCHHUC.

TexHudeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CITUIOMETP, ABUKEHUE CHAPSIIOB, LIETTHBIC
U peMEHHBIE MepeiadH.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETa, WILTIOCTPAIUsd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.
[IpeobOpazoBanue NBMKCHHUH C HCIIOJIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGimtotenne aBYKeHUs Telia, OpOIMIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
N3mepenne yckopeHus cBOOOTHOTO MMaICHUS.

Hanpasnenue ckopocTH npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECIEHNUS MTHOBEHHONM CKOPOCTH.

HccenenoBanue COOTHOIICHHS MEXAY IIYTSAMU, IIPOMIEHHBIMU TEJIOM 3a I10CIEI0BATEIbHbBIE PABHBIC
IIPOMEXKYTKH BPEMEHU IPH PAaBHOYCKOPEHHOM JBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHue qBUKEHUS AapUKa B BI3KOM KUJKOCTH.

W3ydenue aBukeHus Teia, OpOIIEHHOTO TOPU30HTATBHO.

Tema 2. Jlunamuka

[Tpuniun orHocuTensHoCTH ['anmiies. Ilepseiit 3akoH Herotona. MHepLmanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cynepnosuunu cuil. Bropoil 3akoH HproToHa nis marepualbHON
ToukH. Tperuit 3aKkoH HproTOHA 1711 MaTepUAIBHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectu. [lepBast kocMudeckasi CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokost, CkoyibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbKEHUS U cuia TpeHus nokost. Koadduuuent tpenus. Cuna conpoTuBIeHUs IPU ABHKEHUN
Tesa B )KUAKOCTH WJIM rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaleHus. [lieuo cuibl. Y citoBHUs paBHOBECHUS TBEPIOIO TeEIA.
TexHruuecKkue yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHUE: TTOAIIUITHUKY, JBUKEHUE UCKYCCTBEHHBIX
CITYTHUKOB.



Jlemoncmpayuu

SIBrieHrE MHEPLUH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JAedOopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U HAJCHUH.
CpaBHeHHE CUIT TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.
VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buapl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIINX B TIPYKUHE U PE3HHOBOM 00pasIie, OT
ux aepopManuu.

I/ICCJ'ICI[OBaHI/Ie YCJ'IOBI/II‘/'I PaBHOBCCHA TBép,I[OFO TCJa, UMCIOIICTO OCh BPAIllCHHA.
Tema 3. 3axonwi COXPAHEHUS 6 MEXAHUKE

Nmnynbc MmaTepuanbHON TOUKH (Tea), CUCTEMBbI MaTepUaIbHbIX TOUYEK. MIMITyNbC CHIIBI U
U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJibca. PEakTUBHOE JBUKECHMUE.

Pabora cribl. MOMIHOCTE CHJIBL.

Kunetndeckast sHeprust MaTepruaibHON ToukH. Teopema 00 N3BMEHECHUH KHHETUYECKOW SHEPTHUH.
[TorenuuanpsHas sueprus. [loTeHnnanpHast sHeprus ynpyro n1ehopMUPOBAHHON TPYKUHBI.
[ToTennmanpHas sHEpTUst TeJa BOJIU3U MOBEPXHOCTH 3EMITH.

HOTCHHH&J’IBHHC N HCIIOTCHIMAJIbHBIC CUJIBI. CBs3b pa60TBI HCMIOTCHIIUAJIBbHBIX CUJI C U'BMCHCHHUEM
MEXaHUIEeCKOH OHEPTHUU CUCTEMBI TCJIL. 3aKkoH COXpPaHCHUMA MEXaHUUYEeCKOM OHECPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoUCTBa U MPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONIEP, PYKUHHBIN TUCTOJIET,
JBH)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3yuenne abCOMOTHO HEYMPYTOTO yapa ¢ MOMOIIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanue cBs3M pabOTHI CHUJTBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUH Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYLECKOU Meopuu

OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
bpoynoBckoe asmxenue. Juddysus. Xapakrep ABMIKEHUS U B3aMMOJICHCTBHS YaCTHI] BEIIECTRA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TN U 0ObSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE

3TUX Mojenel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctostnHas ABoraapo.



TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UEAIBHOTO
ra3a. AOCoJIIOTHas TeMIEpaTypa Kak Mepa CpeHEN KHHETUUECKON 3HEPTUU TEIIOBOTO JIBUKEHUS
yactul rasa. [lIkama temneparyp KenbBuna. ['a30Bbie 3akoHbI. Y paBHeHUe MeHeneeBa—
Kuaneiipona. 3akon [lansTona. M3omporieccsl B Uj1eaabHOM T'a3e C MOCTOSSHHBIM KOJIUYECTBOM
BeniecTBa. [ paduueckoe npencTaBieHNe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.
TexHuueckue ycTpoiicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBa, (poTorpaduu MOIEKY OPraHuIeCKUX
COCTUHEHUH.

OmnbrTel 110 UG GY3UU KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mopgaens onbita [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUA.
Moaenp, HIUTIOCTPUPYIOLIAS TPUPOY AABICHHUS T'a3a HA CTEHKH COCY/a.

OMBITHL, WUTIOCTPUPYIOITUE YPABHEHHUE COCTOSTHUS UCATBHOTO T'a3a, H30IPOLIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

OnpeneneHne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHU 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/TY ITapaMeTpaMu COCTOSHUS pa3pe:KEHHOTO ras3a.
Tema 2. OcHosbl mepmMoOUHAMUKU

Tepmoannamuueckas cucteMa. BHyTpeHHSs sHeprust TepMOAMHAMUYECKON CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHsIs SHEprus 0JHOATOMHOTO UAEaIbHOTO
rasza. Buael Teruionepeaadn: TeIIONPOBOIHOCTD, KOHBEKIIM, U3TydeHUE. Y JeNbHAs TEIUIOEMKOCTD
BeniecTBa. KoamuecTBo TEIIOTHI IPU TEILIONEPEaaye.

[Tonsatue 06 aguabatHoM mporecce. [lepBbiit 3akoH TepMoanHamMuKH. [IpuMeHeHne epBoro 3akoHa
TEPMOJMHAMUKH K n3onporneccam. I'paduyeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoLeccoB B MpUpoe.

TeruioBbie MamuHbl. [IpuHIUIIBL [EeHCTBUS TEMI0BbIX MaluH. [IpeoOpa3oBaHus sHEprun B
TeIUIoBbIX MalnHax. Koadduient nonesnoro aerctus temnoBoil mamuHel. [{ukn Kapao u
ero Ko3(UIMEHT MOJIE3HOTO JeHCTBUA. DKOJIOTHYECKUE MPOOIEMbl TEIIO3HEPTEeTHKH.
TexHr4eckue ycTpoucTBa U MIPAKTUYECKOE IPUMEHEHHUE: ABUTATENIb BHYTPEHHErO CrOPaHNs,
OBITOBON XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEHN 3HEPTUHU Tela IPU COBEPIIEHUH paOOThI: BBUIET MPOOKU U3 OYTHUIKH MO/
JIeMCTBHEM CKATOr0 BO3]/lyXa, HarpeBaHue 3(upa B JIAaTyHHOH TpyOKe MyTEM TpeHUS
(BuIEOIEMOHCTpAITHS ).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIlepaTyphl) Teja Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO31yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO

JBUTATENS. Yuenuueckuti sxcnepumenm, 1abopamopuvie pabomul I3MepeHne yaenbHOU
TETUIOEMKOCTH.



Tema 3. Aepecamnvie cocmosinus seujecmsa. Pazosvle
nepexoowi

[TapoobpazoBanue u koHAeHcanus. VicnapeHue u kuneHue. AGCOMIOTHAS U OTHOCHTEIbHAS
BJI&KHOCTH Bo3/1yxa. Hacklennslii nap. Y ienpHas TeroTa napooopazoBaHusi. 3aBUCUMOCTh
TEMIIEPATypPbI KUTIEHUS OT JAaBJICHUS.

Tépnoe teno. Kpuctammuyeckue u amopHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIOB. JKukue
kpuctaiisl. CoBpeMeHHble Marepuanbl. [lnaBreHune M Kpucramiuzauus. YAelbHas TeIioTa
riasienus. CyOnumanus. Y paBHEHHE TEIJIOBOrO OaiaHca.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KAIIOPUMETD,
TEXHOJIOTHU MOJy4YE€HUsI COBPEMEHHBIX MaTepHUalioB, B TOM YKCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue IIPpH ITIOHU)KCHHOM JaBJICHHH. CriocoOsbl
HU3MCPCHUA BJIAXKHOCTH.

HaGmoneHne HarpeBaHus U IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol
N3MepeHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuka
Tema 1. Dnekmpocmamuxa

DnexTpuszanus Tea. DNeKTpudeckuil 3aps. J(Ba Buia snekTpuueckux 3apsaaos. [lpoBoaHukwy,
JTUBJIEKTPUKHU U MOITYIPOBOAHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsija.

Bsaumopeiictsue 3apsanoB. 3akoH Kynona. TodeuHsblil aiieKTpudecKkuii 3apsaj. DIEKTPUUECKOE MOJIE.
HanpsixénHoCTh amexkTpudeckoro nosis. [I[puHImnm cynepno3unny 3JeKTpUYecKuX nosien. Jlnnun
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun QJICKTPOCTATUYCCKOI'O ITOJIA. [ToTennuan. Pa3HOCTh MOTEHIIUAIIOB. HpOBOI[HI/IKI/I u
AUSJICKTPHUKHU B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘IGCKaﬂ IMPOHUIACMOCTD.

OnektpoémMkocTh. KoHaeHcaTop. DneKTpoEMKOCTD MIIOCKOTO KOHAEHCATOpa. DHEPTHsl
3apsKEHHOT0 KOHAEHCATOpa.

TexHuuyeckue yCTpOrUCTBA U NMPAKTUYECKOE IPUMEHEHUE: AIEKTPOCKOIL, JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3alUTa, 3a3EMIIEHUE dIIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBATHHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO M MPUHIMUIT ACUCTBUS IIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTU4ecKas 3allluTa.

JIMBNEKTPUKH B DIIEKTPOCTATUYECKOM T0JIE.

3aBHCHUMOCTh 3J'ICKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IIOIAaau IJIaCTUH, PaCCTOAHUA MCXKIY
HUMH U IIPIBJIGKTpH‘-ICCKOfI IMPOHUIIACMOCTHU.



DHeprust 3apsHKEHHOTO KOHICHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul
N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnusiii snekmpudeckuti mox. Toxu 8 pasiuuHvlx cpeoax

DNEeKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIeKTpUuecKkoro Toka. Mcrounuku toka. Cuiia
TOKA.

ITocTosIHHBIN TOK.
Hanpspkenune. 3akon Oma Ju1st yyacTka LETu.

BHGKTpI/ILIeCKOG COIIPOTUBIICHUE. y,I[eJ'IBHOG COIIPOTUBJICHUEC BEIICCTBA. HOCJ’ICI[OB&TCJ'II)HOC,
napajjieJibHOC, CMCIIAHHOC COCAMHCHUC ITPOBOJAHHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIeHna. MOIHOCTb AIEKTPUIECKOTO TOKA.
DNEeKTpOABUKYILAS CUJIa U BHYTPEHHEE COITPOTUBIICHUE UCTOYHUKA TOKA. 3aKOoH OMa 11sl MOJIHOM
(3aMKHYTOMI) 251eKTpuueckoit nenu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckui Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHAs U IPUMECHAs IPOBOIUMOCTh MOIYIPOBOAHUKOB. CBOMCTBA p—
nnepexoja. [lonynpoBoaHUKOBBIE IPUOOPHI.

DJNEeKTPUYECKUI TOK B paCTBOPAx M paciijiaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOIHALINS.
DIEKTPOIH3.

OnexTpuuecKknuil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.
TexHnyeckue ycTpoicTBa U NPaKTUIECKOE IPUMEHEHNE: aMIIEPMETP, BOIIBTMETP, PEOCTAT,
MCTOYHUKH TOKA, 3JIEKTPOHArpEeBaTeNIbHbIE IPUOOPHI, ITEKTPOOCBETUTENIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHHUS, BAKYYMHBII THOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOJTHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu
N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTBH COMIPOTUBIICHUS IMJIMHIPUYECKUX MPOBOJHUKOB OT JJTUHBI, IJIOMIAIU TTOTIEPEUYHOTO
CEUeHUs U MaTepuana.

CMmemnranHoe COCAUHCHHC ITPOBOJJHUKOB.

[IpsiMoe n3MepeHne IMEeKTPOABIKYIIEN crilbl. KOpOTKOE 3aMbIKaHNE TaIbBAHUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.
OAHOCTOPOHHSISI MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol
N3yuenune cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOIBIKYIICH CHITBI ICTOYHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHUS.
Habmonenue anekrponusa.



MexknpeaMeTHbIe CBSI3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 10 Kjacce oCylIecTBISETCS C YYETOM
COJIEP>KaTEIIbHBIX MEXKIIPEIMETHBIX CBSI3el C KypcaMU MaTeMaTUKH, OMOJIOTUHN, XUMHUH, reorpadun
Y TEXHOJIOTHH.

Meocnpeomemuvie nousimusi, CBSI3aHHBIE C K3YYCHHEM METOJIOB HAYYHOT'O IIO3HAHMS: SIBJICHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NYECKass BEIMUMHA, 3aKOH, TEOPHs, HAOI0IeHHEe, YIKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHUH, JNMHEWHas (QyHKIus, mapaboia, rumnepOoiia, WX
rpadKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKLIMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIIUU Ha OCH KOOPAUHAT, CII0KEHHUE
BEKTOPOB.

Buonoeus: Mexannveckoe IBMKEHUE B )KUBOU nipupoae, 1uddys3usi, ocMoc, TEMmI000MEH )KUBBIX
OpPraHu3MOB (BUbI TEIIONEPEAaYH, TEINIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B KUBOMH
PUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELECTBA, MOJIIpHAsI
Macca, TEeIJI0BbIe CBOMCTBA TBEPABIX TEJ, )KUIAKOCTEH U ra30B, JIEKTPUYECKHE CBOWCTBA METAIJIOB,
JIEKTPOIUTUYECKAs AUCCOLMAINS, FaJIbBAHHUKA.

l'eoepaghus: B1a)XHOCTB BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHKe IBUKEHHUM C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOJLIMITHUKY, UCTIOIb30BAHUE 3aKOHA COXPAHEHUS MITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
JpyTHe), IBUraTellb BHYTPEHHET 0 CrOpaHus, napoBasi TypOuHa, ObITOBON XOJIOJMIbHUK,
KOHJIULIHOHED, TEXHOJIOTMH TOJyYEHHsI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIE HAHOMATEPHAIIOB,
1 HAaHOTEXHOJIOTHH, AJIEKTPOCTaTUYECKas 3alUTa, 3a3€MJIEHUE 3JIEKTPONIPHOOPOB, KCEPOKC,
CTPYHHBIN IPUHTEP, ANEKTPOHATrpeBaTENIbHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI,
raJbBaHUKA.

11 KIIACC

Paznen 4. daekrpoamHaMmnka
Tema 3. Macnumnoe none. dnekmpomacHumHas UHOYKYuUs

[TocrossHHBIE MAarHUTHI. B3auMoIeliCcTBHE MOCTOSHHBIX MArHUTOB. MaruuTHoe noJjie. Bexrop
MAarHUTHOM MHAYKUMU. [[puHINN Cynieprio3uiu MarHUTHBIX MOJIEH. JIMHUY MarHUTHOU
WHIYKIUH.

KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe nose NpoBOAHMKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMY MarHUTHOTO T10JIsI JUITMHHOTO
MIPSIMOTO ITPOBOJIHHUKA M 3aMKHYTOTO KOJIBIIEBOI'O ITPOBOJIHMKA, KaTYIIKH C TOKOM. OnbIT Dpcrena.

B3anmoneiicTBre MPOBOJTHUKOB C TOKOM.
Cuna Amnepa, €€ MOJyJib U HalpaBJICHUE.

Cuna Jlopennia, e€ Monynb 1 HampaBlieHUE. [[BuKeHHE 3apsHKEHHON YacTUIIBI B OJHOPOTHOM
MarHuTHOM noJie. PaGota cuner Jlopenra.

SIBneHue JIeKTPOMAarHuTHON UHAYKIUH. [I0TOK BEKTOpa MarHUTHON UHAYKIUH.

DNEeKTPOABMKYIAsl CUIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKIuu Dapazest.



BI/IXpeBOG QJICKTPHUYCCKOC IOJIC. QHGKTpOI[BI/I)KYH_IaH CHJIa MHAYKIMU B IPOBOAHUKE, IBUKYIICMCA
IIOCTYNaTCJIbHO B OJHOPOAHOM MAaroHuTHOM II0JIC.

[IpaBuio Jlenna.

NuaykTUBHOCTG. SIBIEeHHE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CUJIa CAMOMHTYKIUH.
DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHMUeCKue yCTpOHUCTBA U IPAKTUIECKOE PUMEHEHHE: TOCTOSIHHBIC MarHUTBI,
AJIEKTPOMATHUTHI, JICKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHII, MHIIyKIIMOHHAS MEYb.
Jlemoncmpayuu OnsiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIUYA MarHUTHOTO TIOJIA.

B3anMozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.
SBneHne caMOMHAYKIIUH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
W3ydyeHre MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

HccenenoBanue neicTBUS NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.
HccnenoBanue ABIeHUS 3JI€KTPOMATHUTHON UHIYKIUU.

Pazgea 5. KoJjie0anus 1 BOJHBI
TeMCl ] MexaHuquKue u 9ﬂ€Kmp0Ma2Humel€ KO]Ze6aHM}l
Konebartenbnas cuctema. CBoOOAHBIE MeXaHWYeckue Kolebanus. ["apmoHnueckue KonedaHusl.

[Tepuon, yactora, amrutyna u $asza konedbanuit. [IpyxuHHbI MagsTHUK. MaTeMaTHYECKUN
MasTHHK. Y paBHEHUE TApMOHUYECKUX KoneOanuii. [IpeBpareHue sHepruu mpu rapMOHUIECKUX
KoJeOaHusX.

Konebatenbublit KOHTYp. CBOOOIHBIE 371€KTPOMarHUTHbIE KoJeOaHus B U€aTbHOM KoJiebaTeIbHOM
KOHTYpE. AHAJIOTUs MEX]ly MEXaHUYECKHMHU U JIEKTPOMAarHUTHBIMU Kosebanusimu. dopmyia
Tomcona. 3akoH COXpaHEHHs SHEPTUU B HI€ATLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojeOaHusx. BoiHyKIeHHbIe MeXaHHuecKue Konebanus. Pe3oHanc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[TepemennsbIii TOK. CHHYCOMIATIBHBIN IEPEMEHHBIA TOK. MOIIHOCTD IEPEMEHHOTO TOKA.
AMIUTNTYIHOE U ACMCTBYIOLIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya v MOTpedICHNE IEKTPUIECKON SJHEPTUH.
DKOJIOTM4ECKHE PUCKU IIPU IPOU3BOJCTBE IEKTposHEpruu. KynpTypa ncrnonb3oBaHus
AJIEKTPOIHEPIUU B ITOBCETHEBHOM JKU3HH.

TexHnuyeckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, IMHUHU JIEKTpoIepeiad.



Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATENbHON CUCTEMBI (TIPYKUHHBIN MM MaTeMaTHICCKUI
MasITHHK).

Hab6mronenue 3aryxaronux KojieOaHu.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.
Habmonenue pe3onanca.

CBOOOIHBIC ANMEKTPOMATHUTHBIC KOJICOaHUS.

OcuusutorpaMMsl (3aBUCHMOCTH CHIIBI TOKA M HAMPSKEHUS OT BPEMEHH ) IS 3JICKTPOMArHUTHBIX
KOJIEOaHUIA.

Pe3onaHc nipu mocIie10BaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEpEIauH.
Vuenuueckuii sxcnepumenm, 1abopamopHle pabomul

HccnenoBanue 3aBUCUMOCTH TTEPHOJIa MAITBIX KOJICOAHUI rpy3a Ha HUTU OT JIJTHHBI HUTH M MacChI
rpysa.

HccenenoBanue nepeMEHHOr0 TOKa B LIENHU U3 MTOCIIEI0BATEIbHO COCAUHEHHBIX KOHIEHCATOPa,
KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbLE BONHbI

Mexanuyeckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. CkopocTs pacpocTpaHeHUs U JUTMHA
BouHEL. [lonepeunsie u npoaonbHbIe BoMHBL. UHTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS U3TYYEHUSI 3JIEKTPOMarHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, V B anexTpomaruutHoil BoiaHe. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejgoMIIeHue, mojasipuzanus, auppaxuus, narepdepernns. CKopocTb 3EKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpOMarHUTHBIX BOJH. [IprMeHeHne 3eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus.
DNEeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHUYeCcKre yCTPOMCTBA U MPAKTHYECKOE TPUMEHEHUE: MY3bIKaJIbHbIC NHCTPYMEHTHI,
YJIBTPa3BYKOBas JUArHOCTUKA B TEXHUKE U MEIUIMHE, pagap, paluoNpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak UCTOUYHUK 3BYyKa.

Habmtonienne orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiiuy MEXaHUYeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmronenune cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M 4aCTOTOM KOJICOaHM.
HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXkKeHUE, IPEIOMIICHHE, OIS pU3aliys,
nudpaxius, “HTephepeHL .

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBETa B OMHOPOHOM cpene. JIyu
cBera. TOUeUYHBbIN UCTOYHHUK CBETA.



OTpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHui B MIIOCKOM 3epKalle.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOTIOTHBIN [TOKa3aTelb MPETOMICHHUS.
[Tonnoe BHyTpeHHEee oTpakeHue. [IpenenbHblil yroi moaHOro BHYTPEHHETO OTPasKEHUS.
Hucniepcus csera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccenBaromue JUH3bl. ToHkast muH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKAas
cuiia ToHKoM uH3bL. [locTpoenne n3o0pakeHuii B COOMparoIUX U pacCeUBAIOIINX JTHMH3AX.
®dopmyJsia TOHKOH JIMH3bL. Y BEJIMUYEHHUE, JaBaeMoe JIMH30M. [Ipenens npuMeHuMoCcTr
reOMEeTPUUYECKOI ONTUKH.

Bonnosas ontuka. Mutepdepenuus ceera. KorepeHTHbIe HCTOUHUKU. Y CIIOBUS HAOIIOIEHUS
MaKCUMYMOB U MUHHUMYMOB B HHT€P(PEPEHIIMOHHOIN KapTHHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. AudpakunonHas pemérka. Y ciaoBue HaOM0IeHUS TTIaBHBIX MAaKCUMYMOB TIPH
MaJeHUH MOHOXPOMATHUECKOT0 CBETa Ha JUPPAKIIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa U MpaKkTUYeCKoe MPUMEHEHHE: OYKH, JIyna, (poToamnmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs peniéTka,
MOJIIPOUI.

Jlemoncmpayuu

[IpsiMonmHEItHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMIieHne cBeTa. OnTudecKkue mpruOopsl.
[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.
HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Moaenu MEUKpPOCKOIIA, TEECKOa.

HabGmronenue nuntepdepeHiuu ceera.

Habmtonenue nugpakuuu cera.

HaGntonenue nucnepcuu cBeTa.

[Tonmy4yeHue ciekTpa ¢ HOMOILBIO TPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIOHHON PEIIETKY.
HaGntoneHue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.
Habntonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panubl TPUMEHUMOCTH KJITaCCHUYECKOM MeXaHHUKHU. [locTynaTel cienuanbHON TEOpUn
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, MPUHIIMII
OTHOCHUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.



Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu PoTOHA € €ro YaCTOTON. DHEPTHUs U UMITYJIbC (DOTOHA.
Otkpeitue u uccnegosanue porordpdexra. Onbitel A. I'. Cronerosa. 3akonsl poTorddexra.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuma» hortodddekra.

JlaBrenue cBera. Onbithl [1. H. JIeGenena.

XHUMHUYECKOE IECTBHE CBETA.

TexHuueckue ycTporucTBa U MPaKTUYECKOe MPUMEHEHHe: (PoTorIeMeHT, (OTOIaTINK, COTHEYHAS
Oarapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo Gotodddexra.
Cseroauos.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Onbitel Pesepdopaa no paccesinuio o -yactuil. [lnanerapuas Moaens
atoMma. [loctynatel bopa. U3nyuenue u nornomenue GoTOHOB MPU MEPEX0Jie aToMa ¢ OJHOTO
YpOBHS SHEPruM Ha Apyroil. Buasl ciekTpoB. CrekTp ypoBHEH 3HEPruu aroMa BOJ0pO/ia.

BousiHoBbIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyasspHO-BOJIHOBOW 1yanu3M.
CroHTaHHOE U BBIHYXKJIEHHOE U3TyUeHHE.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHUE: CIIEKTPATIbHbBIN aHan3 (CIIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mognens omnbita Peszepdopra.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.
HabnroneHue nuHeyaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HabntoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe sa0po

SKCHepHMeHTLI, JOKa3bIBAIOIIUE CIIOKHOCTE CTPOCHUA AApa. OTKpBITI/Ie PaanOaAKTUBHOCTH. OT1IBITEI
Pesepdopna no onpezneneHuio coctaBa painoakTUBHOTO u3inyueHus. ColicTBa anbda-, 6era-,
ramMMma-u3ilydeHus. BavsHue paaiMoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozens sipa ['elizen6epra—lBanenko. 3apsn siapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacniaa. IeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH
PaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Snepubie peakunu. JleneHnne u CUHTE3 A1ep.

Anepusiit peaktop. TepmosinepHblii cuaTe3. [Ipo0aeMBbI U TEPCIIEKTHBHI SIEPHON YHEPTETHUKH.
DKOJIOTUYECKHUE ACTIEKTHI S/IEPHOM SHEPTETUKHU.

DnieMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.



MeToap1 HaOIIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.
OyHaaMeHTaIbHbIe B3aUMOIeicTBUSA. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: JO3UMETD, Kamepa BuibCcoHa, s1epHblii
peakTop, aToMHas 6omoa.

Jlemoncmpayuu
CuéTYnK HOHU3HUPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pa3znea 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Drarnbl pa3BUTHs aCTpOHOMHH. [IpHUKIIalHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUHU. Bun
3B&31HOrO Heba. Co3Be3us, pKre 3BE3/IbI, IJIAHETHI, UX BUIUMOE JIBHKCHHE.

CoHeuHas cucrema.

Connue. Conneuynas aktuBHOCTb. Mctounuk sneprun ComnHua u 3B€31. 3BE3/1bl, UX OCHOBHbIE
XapaKTEepUCTHUKU. J[narpamma «CreKTpaJIbHbBIN KJ1acC — CBETUMOCTBY». 3BE3/IbI INIABHON
IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTB) JUIsl 3BE3]1 INIABHON
IocJIeI0BaTeNbHOCTU. BHyTpeHHee cTpoenue 38€31. COBpEMEHHBIE NIPEACTABIEHUS O
MIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mnineunsiii [1yTs — Hama [Manaktuka. [lonoxenue u auxenue Connna B ['anaktuke. Tunsl
rajnakTvk. Paguoranaktuku v kBa3zapbl. YUEpHBIE AbIPHI B A/Ipax rajlakTHK.

Bcenennas. Paciupenue Beenennoil. 3akon Xa66ua. Paszberanue ranakruk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie npobieMbl acCTpOHOMUMU.
Vuenuueckue nabnrooenus

Habntoienust HeBOOPYXEHHBIM IJ1a30M C HCIOIb30BAaHUEM KOMITbIOTEPHBIX MPUIOKEHUH IS
OMPEACIICHUS ITOJTOKCHUA HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BEC3 A1
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, manet, Mneunoro [1ytu.

O0o0maroniee noBTOpeHUE

Pons ¢u3uku m acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOM, COIMAIBLHON M ITHYECKOU
cdepax esTeNbHOCTH YelIOBeKa, poJib U MeCTO (DU3MKU U aCTPOHOMHH B COBPEMEHHON Hay4dHOU
KapTUHE MUPA, POJIb PU3NYECKON TEOpUH B (POPMUPOBAHUH NPEACTABICHUHN O PU3NUYECKON KapTHHE
MHUpa, MeCTO (PU3NYECKOM KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpeamerHblie CBSI3H

Nzyuenune kypca ¢pusznku 6a30BOro ypoBHs B 11 Kiacce oCyIIECTBISETCS ¢ yUETOM
COACPIKATCIIbHBIX MCKIIPEIMETHBIX CBSI3€H C KypCaMH MaTE€MaTUKH, 6I/IOJ'IOFI/II/I, XUMHU, reorpa(bm/l
Y TEXHOJIOTHH.

Meorcnpeomemuvie nousimusi, CBSI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO ITO3HAHUS: SBJICHUE,
Hay4HbBIN (DaKT, TUIIOTE3a, (PU3NYECKass BEIMYNHA, 3aKOH, TEOPHs, HAOI0IeHNE, YIKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.



Mamemamuka: pelieHre CUCTEMbl YypaBHEHUN, TPUTOHOMETpUYecKre (PyHKIUU: CHHYC, KOCUHYC,
TaHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U MX IIPOEKLIUK HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB, IPON3BOIHBIC AJIEMEHTAPHBIX (DYHKIMUN, IPU3HAKH 11010015
TPEYroJIbHUKOB, ONpEEICHNE TUIOMAAN INIOCKUX GUTyp 1 00bEMa Tell.

buonozus: >nexrpudeckue SBJICHUS B JKUBOUM MpHpoOJE, KojebaTeabHble BUKEHUS B )KUBOU
MIPUPO/IE, ONITUYECKUE SIBICHUS B )KUBOU MPUPOJIE, ACUCTBUE PalMallUU HA KUBBIE OPraHU3MBI.
Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKasi CTPYKTYpa TBEPABIX TeJl, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHuTHBIE TONTIOCA 3€MIIH, 3AJI€KH MATHUTHBIX PYA, (OTOChEMKA 3eMHON
IIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPSACCHUM.

Texnono2us: MTMHUM JIEKTPOIIEpEay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOABUIATEb,
WHAYKIIHOHHAS 11€4b, pagap, paIuonpruEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-mneus,

IIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamMera «Pu3nka» Ha ypoBHE cpeHero ooiero oopazoBanus (0a30BbIii
YPOBEHB) JOKHO 00€CIEeYUTh JOCTHUKEHHE CIEAYIOIUX JIMYHOCTHBIX, METAaNpeIMETHBIX U

NpCaAMCETHBIX 06p8.30BaTeJIBHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNabTaThl OCBOCHUS ydeOHOoro npeamera «Pu3uKay» J0KHBI OTpakaTh TOTOBHOCTb
U CIIOCOOHOCTH 00YUaIOIIMXCsl pYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH Mo3UIMen
JIMYHOCTH, CUCTEMO LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAAULIMOHHBIM IEHHOCTSIM POCCHICKOr0o O0IECTBa, PACIIMPEHNE )KU3HEHHOTO
OIIbITA U OIBITA JAEATEIBHOCTH B IIPOLIECCE PEANIN3ALIMA OCHOBHBIX HAIIPABICHUHN BOCIIUTATEIBHON
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHcKoro BOCHUTAHMA: C(HOPMUPOBAHHOCTH TPAXKITAHCKON IMO3UITUN 00YJaIOIIETOCS KaK
AdKTUBHOI'O H OTBETCTBCHHOI'O YJICHA pOCCI/IfICKOFO 06IIIeCTBa; INPUHATHE TPAAULIUOHHBIX
O6H.[€'—ICJ'IOB€'—I€CKI/IX TYMaHUCTUYCCKUX H ACMOKPATHUYCCKHUX HGHHOCTeﬁ; T'OTOBHOCTh BECTH
COBMECTHYIO JAEATEILHOCTh B HHTEPECaX rpakJaHCKOTo 00IIeCTBa, y4acTBOBAThH B CAMOYIIPABICHUH
B 00pa30oBaTeNIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKITHSIMH
Y Ha3HAYCHHEM; TOTOBHOCTh K TYMaHHUTApHOW U BOJIOHTEPCKOM JAEITEIBHOCTH; 2)
NATPUOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPakKTaHCKON MICHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKCHHSIM POCCHUCKHUX YIEHBIX B
o0nactu (GU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHHTAHHUs: C(HOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TTOBEICHMUS;



CIIOCOOHOCTH OIICHMBATH CHUTYALMIO ¥ IPUHUMATh OCO3HAHHbIE PEIICHHSI, ODUCHTUPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI Y LIEHHOCTH, B TOM YUCJIE B IEATEIbHOCTH YUEHOTO; OCO3HAHUE
JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOHYHUBOTO Oy IylIero;

4) 3CTeTHYeCKOro BOCIMTAHMSA: YCTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAst
ACTETUKY HAyYHOT'O TBOPYECTBA, IPUCYIIETO (PU3MUECKON HayKe; S5) TPy10BOro
BOCIIMTAHUS:

HMHTEPEC K pa3IuvHbIM cepaM MpodecCHOHAIBHOM IeATeIbHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
(GU3MKOW M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu u
pealn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMoOOpa3oBaHWIO B 00gacTh (PU3MKK Ha
MPOTSHKCHUH BCEH KU3HH; 6) IKOJIOTHYECKOT0 BOCIUTAHUS: C(HOPMHUPOBAHHOCTH IKOJIOTHYCCKOM
KYJIBTYpPBI, OCO3HAHHUE IIT00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM;

IUTAHUPOBAHKE U OCYILECTBIICHUE NEHCTBUN B OKPY’KAIOILEH Cpelle Ha OCHOBE 3HAHMSI LieJIel
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

paciIpeHye onbITa AesITeIbHOCTH SKOJOTHYECKOM HAalpaBICHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUU 10 (pu3HKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nyeckoil Hayku;

OCO3HAHME [IEHHOCTH HAYYHOU JEeSITeTbHOCTH, TOTOBHOCTh B IIPOLIECCE N3YUEHUS (PU3UKU
OCYILIECTBIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC yHHBepcaJIbHbIe y4eOHbIe AelicTBus ba3zoBbie
JOTHYeCKHUe AeCTBHSA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaIU3upOBaTh NIpoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE; ONPEACIIATH LIEJIN AeATEIbHOCTH, 3a/1aBaTh IaPAMETPbI U KPUTEPHUH UX
JOCTUKEHMS; BBIABIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMATPUBAEMbIX (PU3MUECKHUX
SIBJIGHUSIX; pa3pabaTbIBaTh IUIaH PELIEHUs MPOOIeMbl C YYETOM aHAJIN3a UMEIOIINXCS
MaTepUalbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ACATCIIbHOCTh, O€CHUBATh COOTBETCTBUE PE3YJIILTATOB LC/IAM, OLICHUBATH
PUCKHU HOCJ'IGJICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHUPOBATH U BHITIOTHATH pa0OTy B YCIOBHSIX PEalbHOTO, BUPTYATHHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU
pEIIeHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble uccjeaoBaTejibCKkue 1ecTBUS.

BIIA/IETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATHSAMHI M METOIaMU (PU3MUYECKOM HAYKH;
BIIa/IETh HABBIKAMU Y4eOHO-UCCIIE0BATEIHCKON U MTPOEKTHOM IEATEIHHOCTH B 001acTH (DU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY METOJIOB PEUICHHS 3a1a4
(bmnqeacoro COACPpIKaHHUA, TPUMCHCHHUIO PAa3JIMYHbIX MCTOOB ITO3HAHUA; BJIaACTh BUIaMU
ACATCIIbBHOCTHU 1O MOJTYUCHUIO HOBOT'O 3HAHUS, €0 UHTCPIPCTALUU, Hp606pa3OBaHI/IIO n
MNPUMCHCHUIO B PA3JIMYHBIX y‘-ICGHBIX CUTyalludX, B TOM YHCJIC I[TPU CO3AaHUN y‘-ICGHLIX IMPOCKTOB
B oOyactu (pu3uKw;



BBISIBJISITH NIPUYUHHO-CIIECACTBEHHBIE CBA3M U aKTYaJIU3UPOBATh 33/ayy, BBIIBUTATh TMIIOTE3Y €&
pelIeHrs, HaXOAUTh apTyMEHTHI JUIsl JOKa3aTeJIbCTBAa CBOMX YTBEPIKIIEHUH, 3a/1aBaTh apaMeTpbl U
KPUTEPUU PELICHUS;

AHAJIIM3UPOBATh IMOJTYYCHHBIC B XO04€ PCHICHUA 3a1a4Ui pE3yJIbTaTbl, KPUTUUCCKH OLUCHHUBATh UX
AOCTOBEPHOCTD, IPOTHO3UPOBATHh U3MCHCHHE B HOBBIX YCIIOBHUSAX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON NESTEILHOCTH, B TOM YHUCIIE
IpYU U3YyYeHUH (PU3UKU;

AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHUBATDb HpI/IO6peTéHHBII\/JI OIIBIT,

YMETb IIEPEHOCUTh 3HAHUSA MO (PU3UKE B IPAKTUUECKYIO 00J1aCTh KHU3HEAEATEIbHOCTH; YMETh
MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 00acTell; BbIABUIaTh HOBBIE HJIEH,
Ipeularatb OpUruHaIbHbIE MOAXO0/Ibl U PEIIEHUS; CTaBUTh IPOOJIEMBI U 3a/1a4H, IOITYCKaIOIINe
allbTepHaTUBHBIE pelieHus. Padora ¢ madopmanueii: BIajeTh HABBIKAMHU ITOJIYYEHUS
nHpopManuy GU3NIECKOTO CONEPIKAHMS U3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBISTH MOUCK, aHAJIN3, CHCTEMATHU3ALNI0 M HHTEPIIPETAINIO HH(OPMAIIMH PA3TUIHBIX
BUJIOB U (JOPM IPECTABICHUS; OLICHUBATH JOCTOBEPHOCTHh HH(OPMAIMH; UCTIONH30BATh
cpeacTBa MHPOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTUM B PELICHUH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOII0IeHEM TPpeOOBaHUI SPIrOHOMUKH,
TEXHUKH 0€30MAaCHOCTH, TUTHEHBI, PECYypCOCOepEKeHs, TPABOBBIX M ATHYECKHX HOPM, HOPM
MH(POPMAIIMOHHOH 0€30MacHOCTH; CO3/1aBaTh TEKCTHI (PH3UUECKOTO COJIEPIKAHMS B PA3ITNIHBIX
¢dopmarax ¢ yu€ToMm Ha3HaYeHUS HHPOPMALIUHU U LIEIIEBOH ayTUTOPHH, BEIOMPAsi ONTHMAIBHYIO
(dbopMy npeAcTaBICHUs U BU3YyaIU3alLlUU.

KomMMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

OCYHICCTBJIATDH O6H_ICHI/Ie Ha ypOKax (1)I/IBI/II(I/I u BO BHeypquoﬁ ACATCIIbHOCTH,; paCIIO3HABATH
MMpEANOCBUIKA KOH(i)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ " CMATYATb KOH(I)J'II/IKTBI; pa3BepHyT0 H JIOTUYHO
H3JlaraTb CBOKO TOUKY 3PCHUSA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB; IOHUMAThL U
HCIIOJIb30BATh IIPECUMYIICCTBA KOMaHJIHOH 1 HHZ[HBHHyaHBHOﬁ pa6OTBI; BBI6I/IpaTB TCMATUKY
U METOAbI COBMECTHBIX JEUCTBHUM C y‘{éTOM O6H_II/IX HHTCPECOB BO3MOXKHOCTEH Ka)KJA0T0
YJICHA KOJIJICKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM AEATENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JAEUCTBUSA 110 €€
JOCTH)KEHHIO: COCTABJIATh IUIAH JIEWCTBHUH, pacHpeAcsATh POIM C Y4ETOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYeCTBO CBOETO BKJIAJa M KAXJIOTO YYAaCTHUKA KOMaH bl B OOIINI pe3yNbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBbBIC IPOCKTHI, OLICHUBATL UJCU C MO3UIIMU HOBU3HbI, OpPUTMHAJIBHOCTH,
HpaKTI/ILIeCKOI\/'I SHAYUMOCTH; OCYIICCTBJIATH IMO3UTHBHOC CTPATCTUUCCKOC ITOBCACHHNC B
PA3JIMYHBIX CUTyallusX, MMPOABJIATE TBOPUYCCTBO U B006pa}KeHI/Ie, OBITH WHUIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe ydeOHble AeiicTBus CaMmoopranu3anus:

CaMOCTOSITENILHO OCYILECTBIISATH MTO3HABATENBHYIO JESATEIbHOCTh B 001aCTH (PU3UKH U aCTPOHOMMH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, IUIaH BBIITOJIHCHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHHUI;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM;



paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSBICHUIO SPYIUIINU B
obnacT (pU3MKH, TOCTOSHHO MOBBIIIATH CBON 00pa30BaTeIbHBIN U KyIbTYpHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOIHOHAJIBLHBIH MHTEJJIEKT: 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTD
KOPPEKTHBBI B ACATEIBLHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIaJICTh HaBBIKAMH MTO3HABATEIBHON pepIeKCU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHM
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YNIBTATOB U OCHOBAHUM; UCIIOIb30BATH IIPUEMBI
pediiekcuu UTst OIIEHKH CUTYalluH, BBIOOpa BEPHOTO PEIIEHUS; YMETh OLIEHUBATh PUCKU U
CBOEBPEMEHHO IIPUHUMATh PELICHUs 110 UX CHUKEHUIO; IPUHUMATh MOTUBBI U apI'yMEHTHI
APYTUX MPU aHATN3E PE3yIbTaTOB IEATEIbHOCTH; IPUHUMATh ce0sl, TIOHUMAsi CBOU
HEJOCTaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX IIPU aHAIMU3€E PE3yNIbTAaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B nporiecce nocTrKEHNS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MTPOTPAMMEI 110 (PU3UKE JUISl YPOBHS
cpenHero obmiero o0pa3oBaHus y 00y4arolUXCsl COBEPIICHCTBYETCS SMOIMOHATBHBIN UHTEIJICKT,
MPEIoIararomuii cOpPMUPOBAHHOCTH: CAMOCO3HAHMS, BKITIOYAIOIIETO CIIOCOOHOCTh TOHUMATh
CBOE 3MOIIMOHAILHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOM IMOIMOHAILHOM
cdepsl, ObITh YBEPEHHBIM B ce0€; CAMOPETYIUPOBAHMUS, BKIFOYAIOIIETO CAMOKOHTPOIIb, YMCHUE
MPUHUMATh OTBETCTBEHHOCTD 33 CBOE MOBEJICHHE, CIIOCOOHOCTh aJalITUPOBATHCS K
OMOIMOHAJIIBHBIM U3MCHCHUAM U IPOSABJIATH FI/I6KOCTI), OBITH OTKPBLITBIM HOBOMY;

BHyTpeHHCI‘/'I MOTHUBAIlUU, BKHIOanOHleﬁ CTPEMIJICHUC K NOCTHIKCHUIO LCJIIN U YCIIEXY, OIITUMU3M,
HWHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB UCxXoasa nu3 CBOUX BOSMO)KHOCTefI;

HMIIATUH, BKJIIOYAIOIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE APYTHX, YIUTHIBATh
€ro MpH OCYIIECTBIEHUH OOILIEHNS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO; COLMAIBHBIX
HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTb BBICTPAUBATh OTHOLIEHHUS C IPYTUMHU JIFOJIbMH, 3a00TUThCA,
MIPOSBIISATH UHTEPEC U pa3peliaTth KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny o6yuenus B 10 ki1acce npeqmMeTHble pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTh y OOYYarOIIMXCS YMEHMM: JI€MOHCTPUPOBATh Ha MPHUMEpPax poJib U MECTO
¢bu3uk B (GOpMHPOBAHMHM COBPEMEHHON Hay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOMU
TEXHUKHU U TEXHOJIOTUH, B TPAKTUUECKON I€ATEIbHOCTH JIFOJI€H; YUUTHIBATh T'PAHUIIBI IPUMEHEHHS
M3YYEHHBIX (U3MYECKUX MOJeNel: MaTrepualibHas TOYKa, HMHEpIUalbHas CHCTEMa OTCYETa,
a0COIOTHO TBEPAOE TEJIO, UACATBHBIN a3, MOJENIN CTPOEHUS ra30B, )KUIKOCTEH U TBEPABIX Ted,
TOUYEYHBIN AJIEKTPUUECKUM 3aps PpU pelieHnn GU3UUECKUX 3a1a4;

pacro3HaBaTh (U3HUECKHUE ABIEHUS (TIPOILIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA U DJIEKTPOIMHAMUKN: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE Na/IeHNE Tell, ABHKEHUE TI0
OKPY>KHOCTH, UHEPIIHS, B3auMoieicTBUE Tel, uddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE
KHUAKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell TP HarpeBaHUU (OXJIaXAEHUH ), TETJIOBOE
paBHOBECHE, UCTIAPEHUE, KOHIEHCALMS, IIaBJICHUE, KPUCTAJUIN3ALUS, KUIIEHHUE, BIaXKHOCTb
BO3/1yXa, IOBBIILIEHUE 1aBJICHUS I'a3a [IPU €r0 HArPEBaHUU B 3aKPBITOM COCYAE, CBA3b MEXIY
IapaMeTpamMM COCTOSIHUS ra3a B U30MPOLIECCAX, IEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/I0B;



OIMCHIBATh MEXAaHUUYECKOE JIBIKEHHE, UCTIONB3Ys (PU3NUECKUE BETMUNHBL: KOOPAWHATA, IYTh,
nepeMelleHne, CKOpOCTh, YCKOPEHHE, Macca Teja, CUIIa, UMITYJIbC Tella, KHHETUYeCKas SHEPIUs,
MOTEHIMATIbHAsI SHEPT s, MEXaHHUYeCcKasi paboTa, MeXaHMYECKasi MOIIHOCTb; IPU ONMCAaHUU
MPaBUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHHS U €IUHHIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BETHYNHAMU;
OIMCHIBATh U3yUCHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, HCIIONb3Ys (hrU3nuecKue
BEJIMYMHBL: 1aBJICHUE ra3a, TEMIEpaTypa, CPEAHsISI KHHETUUECKask SHEPTUsSl Xa0THUECKOI O
JBYKCHMSI MOJIEKYJI, CPEAHEKBAAPAaTUYHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAA
SHeprus, paboTa raza, KO3QQHUIMEHT M0JIE3HOT0 JeHCTBUS TEMJIOBOIO JIBUIaTelIsl; IPU ONUCAHUN
IIPABUIIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEIMUMH, UX 0003HAUCHUSI U €IMHUIIbI,
HaXoAuTh (pOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BEITUUHMHAM;
OIMCHIBATh U3yUEHHBIE MIEKTPUUECKUE CBOICTBA BEIIECTBA U JIEKTPUUECKHUE ABJICHUS (IIPOLIECCHI),
UCHOJb3Ys (GU3NYECKUE BEIIMUMHBL: 3JEKTPUUECKUH 3aps]l, INEKTPHUECKOE MoJIe, HAaNpsKEHHOCTh
0JI51, TOTEHIUAJl, PA3HOCTh MOTEHLIMAJIOB; IPU OIMCAHUH NPABUIIBHO TPAKTOBATh (PU3NYECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHHsI U €AMHUIIbI; YKa3bIBaTh (HOPMYJIbI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEIMYUHAMU; aHAJTU3UPOBATh
(bu3nyeckre Npouecchl U sIBJICHUS, UCHO0Ib3Ys (U3NYECKUE 3aKOHBI M IPUHIUIIBL: 3aKOH
BceMHupHOro tarorenus, I, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHHsI MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIO3ULIMU CUJI, TPUHIUI PaBHOIPABUS
MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA,
ra30BbI€ 3aKOHBI, CBA3b CPEAHEN KUHETUYECKOM SHEPTrUHU TEIIOBOTO JBUKEHHS MOJIEKYJI C
a0COIOTHON TeMITepaTypou, IEPBBIN 3aKOH TEPMOINHAMHKH, 3aKOH COXPAHEHUS SJIEKTPUIECKOTO
3aps/a, 3aKoH KysoHa, Ipy 3TOM pas3indaTh CIOBECHYIO (OPMYINPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BhIPAXKEHHUE U yCIOBUS (FPaHULbl, 00JaCTH) IPUMEHUMOCTH; OOBSICHSTD
OCHOBHBI€ ITPUHIIMIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKHUX YCTPOMCTB; pa3inyaTh YCIOBUS
nx 0€301acHOro UCIOJIb30BaHUS B TOBCEIHEBHOM JKU3HU; BBIIIOJIHATH SKCIIEPUMEHTHI 110
UCCIIEIOBAaHUIO (PU3MUECKUX SBICHUH U ITPOIIECCOB C

HCIIOJIb30BaHUEM IPSMbBIX U KOCBEHHBIX U3MEPEHUN, TPU 3TOM (HOpMyIHpOoBaTh poliaemMy/3aiady
U TUIIOTE3y y4eOHOro dKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOT0 000py10BaHuS,
MIPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBO/IBI,

OCYILLIECTBIATh NMPSIMbIE M KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, IPU ITOM BBIOMpAThH
ONTUMAJIbHBINA CHOCO0 M3MEPEHUs] M MCIOJIb30BaTh M3BECTHBIE METO/Ibl OLIEHKH MOTPELIHOCTeN
M3MEpEeHUH; Ucciae1oBaTh 3aBUCUMOCTH MeXAy (U3NYECKUMHU BEIMYMHAMU C UCIOJIb30BAHUEM
OpSIMBIX HW3MEPEHUH, MPH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (UKCHUPOBATh peE3yJIbTaThI
MOJTyYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH B BUE TaOIHIl U IpaUKOB, J1e1aTh BHIBOJIBI 11O
pe3yJibTaTaM MCCIEA0BaHNS;

co0IIroaTh MpaBuia 0€30MacHOro Tpy/la IPH MPOBEIECHUH HCCIEA0BaHNN B paMKaX yueOHOro
AKCIIEPUMEHTA, y4eOHO-UCCIIEI0BATENbCKOM 1 MPOEKTHOMN AESITETFHOCTH C UCTIOIb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOT0 000PYIOBaHUS;

pemaTth pacy€THbIE 3a]a4 € IBHO 33/1aHHOIN (PU3NYECKON MOIEIBIO, UCTIONb3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4M BHIOMPATh GU3NYECKYIO MOJIEIIb,
BBIIETISATH (PU3UYECKUE BEIUYUHBI U (OPMYJIIbI, HEOOXOIUMBIE /Ui €€ pelIeHUs, IPOBOIUTh
pacuéThl U OLICHUBATH PEAIbHOCTD MOJTYYEHHOTO 3HaUeHUsI (PU3NUECKON BETMUMHBI; pelIaTh
KaueCTBEHHbIE 3a]]a4i: BHICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUMN C
OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3UUECKUE SBICHHUS; UCIIOIb30BATh NPU

pelIeHnr yuyeOHbIX 3a/1a4 COBpEMEHHbIE NH(POPMAIIMOHHbIE TEXHOJIOTUH JIJIS TIOMCKA,
CTPYKTYpUPOBAHUS, HHTEPIIPETALIUU U TIPECTABICHUS yUeOHON U HAYYHO-TTOMYIISIPHOM



nH(pOpMALIUU, TOTYYCHHON U3 PA3TMYHBIX UCTOYHUKOB, KPUTHUECKU aHATU3UPOBATH TOTyIaeMYyIO
nHpopMaIuio;

MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCUNUCKHX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHEC HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETHUSCKHUE 3HAHUS TT0 (PU3UKE B TIOBCETHEBHOM KU3HHU I 00€CTICUCHHUS
0€30MMacHOCTH MPH OOPAIICHUH ¢ TPUOOPAMU U TEXHUIECCKUMH YCTPONCTBAMH, JUISI COXPAHEHUS
3JI0POBBS U COOJTFOICHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpe/ie;

paboTaTh B rpyMIie ¢ BHITOJHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, IJIAHUPOBATH pabOTy TPYIIIHI,
paloOHaIbHO paclpeAesaTh 00A3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX
CUTYyalMsIX, aIeKBaTHO OLIEHMUBATh BKJIAJ KaXJ0r0 U3 YYaCTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoil poOIeMBI.

K koHmy o6ydenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0YYAIOUINXCS YMEHHI: IEMOHCTPUPOBATEH Ha MPUMEPAX POJIb U MECTO
¢bu3uku B JOPMUPOBAHUU COBPEMEHHOW HAYYHOUM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTHUil, B IPAKTUYECKON JAESITENbHOCTH JIOACH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA; YYUTHIBATH TPAHUIIBI TPUMEHEHUS NU3YYEHHBIX (PU3NUYECKUX
MOJIETICH: TOUEUHBIH ANEKTPUUECKUH 3apsil, JIyd CBETa, TOYCUHbII HCTOYHUK CBETA, sifiepHas
MOJIENIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO Si/Ipa MPH pelieHnH (PU3NIECKHX 3a/1a4;

pacro3HaBath (pu3HUYecKue IBJICHUS (TIPOLIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOMHAMUKHU ¥ KBAHTOBOW (DM3UKU: JICKTPUIECKasi IPOBOJUMOCTb, TEILIOBOE, CBETOBOE,
XHUMHYECKOE, MArHUTHOE JICUCTBHS TOKA, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAs
HUHAYKIOUS, HeﬁCTBHG MAarauMTHOIO I10JIA Ha MPOBOJHUK C TOKOM U )IBI/DKYHH/II\/’ICﬂ 3apsn,
AJIEKTPOMArHUTHBIC KOJICOAHUs U BOJHBI, IPSIMOJIMHEHHOE paCIPOCTPaHEHUE CBETA, OTPAKCHHE,
npesomiieHue, MHTepdepeHLns, IMPpaKkys U MOJIIpU3alus CBeTa, JUCIIepCUs CBETa,
dbotoanexkrpuuecknii 3pdext (hoTodrddeKT), CBeTOBOE TaBICHIE, BOSHUKHOBEHHE JIMHEUYATOTO
CIICKTpa aTOMa BOJOPO/Ia, €CTECTBEHHAs U MICKYCCTBEHHAS PAaINOAKTUBHOCTD; OITHUCHIBATH
HN3YUYCHHBIC CBOMCTBa BCIIIECTBaA (BHCKTpI/ILIeCKI/Ie, MAarauTHBIC, OITUYCCKUEC, DJIICKTPUICCKYIO
IIPOBOAMMOCTD PA3JIMYHBIX CPEM) U JIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI ), UCIIOIb3YS
(1)I/I3I/IT-I€CKI/IG BCIIMYHNHBI: BJIGKTpI/IIIGCKI/II\/’I 3apsan, cujia TOKa, SJICKTPUICCKOC HAIIPSAKCHUC,
AIIEKTPHUYECKOE COMTPOTHBIICHHUE, PA3HOCTH MOTEHIIMATIOB, JIEKTPOABIKYIIAs CHila, paboTa TOKa,
MHIYKIMSI MAarHUTHOTO ToJIsl, cuiia Ammnepa, cuiia JIopeHia, MHAYKTUBHOCTb KaTYIIKH, SHEPTUs
ANEKTPUYECKOTO U MATHUTHOTO TIOJIEH, MePHO/] M YaCTOTa KOJIeOaHH B KoJebaTeIbHOM KOHTYPE,
3apsij v cujia TOKa B IPOIECCE TAPMOHUYECKHIX JIEKTPOMArHUTHBIX KoeOaHu, pokycHoe
paccTosiHue U ONTUYECKasi CUJia JIMH3bI, PU OMKUCAHUU MPABUIHLHO TPAKTOBATH (DU3MUECKUN CMBICT
MCIOJIb3YEMBIX BEIMYUH, X 0003HAUCHUS U €MHUIIBI, YKA3bIBATh ()OPMYIIbI, CBSI3BIBAIOIIINE
JTaHHYI0 (U3UYECKYIO BETUYHUHY C JPYTUMH BETUYMHAMU; OMMCHIBATh N3YUCHHBIEC KBAHTOBBIC
SIBIIGHUS U TIPOIIECCHI, UCTIONB3Ys (DU3MUECKHE BETUYUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOIH,
JUTMHA BOJIHBI M YaCTOTA CBETA, DHEPTHs U UMITYIIbC (DOTOHA, TIEPUOJI TOypacaa, SHEPTHsl CBSI3U
aTOMHBIX SJIEp, IPU OTMMCAHUY TIPABHIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOIB3YEMBIX
BEJIMYMH, X 0003HAYCHHUSI U €IMHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (DU3UIECKYIO
BEJIMYMHY C IPYTHMMH BETMYMHAMHU, BEIUUCIIATH 3HAU€HHE (PU3NYECKON BETMYHHBI; aHAIM3UPOBATh
(bu3MUYeCKre TPOIECCH U SIBICHUS, UCTIONB3YS PU3NYECKUE 3aKOHBI M IPUHIIMIIBL: 3aK0oH OMa,
3aKOHBI TIOCJIEIOBATEIBHOTO U TIAPAIJICIIFHOTO COSAMHEHUS IIPOBOAHUKOB, 3aKoH Jlkoynsi—JleHna,
3aKOH 3JICKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacPOCTPAHEHUS CBETA, 3aKOHBI
OTpPa)XEHUS CBETA, 3aKOHBI MPEJIOMIICHHSI CBETa, YpaBHEHHUE DiHIITEHHA 17151 hoTodhdeKTa, 3aKOH
COXpaHEHHS SHEPTUH, 3aKOH COXPaHCHHS UMITYJIbCa, 3aKOH COXPaHEHHsI AIEKTPHUECKOTO 3apsia,



3aKOH COXPaHEHHsI MaCCOBOTO YHUCIIA, TOCTyNaThl bopa, 3aKOH painoOaKTUBHOTO pacmajaa, Ipu STOM
pa3nuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHHIE U YCIIOBHS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OIIpEeEIATh HAlPaBJIE€HUE BEKTOPA MHAYKIIMM MarHUTHOTO I10JIsI IPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuiibl JIopeHIa; CTpouTh U ONMKUCHIBATH N300paKEHHE, CO3/IaBaeMOe
IJIOCKUM 3€pKajIOM, TOHKOM JIMH30M; BBIIIOJIHATH SKCIIEPUMEHTBHI 110 UCCIIEJOBAHUIO
(buU3NYECKUX SIBICHUH U MPOLIECCOB C

MCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX U3MEPEHHIA: TIPH 3TOM (POPMYIHUPOBAThH MPoOdIeMy/3a1auy
Y TUTIOTE3Y YU4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pyI0BaHuS,
MIPOBOAUTH OMNBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISATH NMPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYMH, ITPH TOM BBIOHPAThH
ONTHUMAaJIbHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN
M3MEPEHUH; UCCIIeI0BATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCTIOJIB30BAHUEM MPSIMBIX
M3MEpPEHUIl: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI I1OJIY4EHHOMN
3aBUCUMOCTH (PH3MUECKUX BEIWYHH B BUE TaOIHIl U TPa(HKOB, I€1aTh BBIBOAKI 110 pE3yJIbTaTaM
UCcleIoBaHMsl; cOOIr01aTh MpaBuila 6€300aCHOT0 TPYAA IPU MPOBEIEHUH UCCIIE0BaHUI B
paMKax y4eOHOro HKCIepUMEHTa, y4eOHO-UCCIIe10BATEIbCKON U IPOEKTHOM JEeSITEIbHOCTH C
HCI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1AOOpaTOPHOro 000PyA0BaHNUS;

pelaTh pacy€THbIE 3aJ]a4i C SIBHO 33/1aHHON (PU3NYECKOI MO/IeNbI0, UCIIONb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33a4 BBIOMpATh (PU3MUECKYIO MOJIEIb,
BBIIENATh (PU3NYECKHE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ peleH s, TPOBOIUTD
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJYY€HHOT'O 3HAUEHUs (PU3HMUECKON BEIIMYMHBI; pelliaTh
KAaueCTBEHHBIE 3aJJa4l: BBICTPANBATh JJOTMUYECKH HETPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C
OIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS; UCIIOJIb30BaTh MPH
peleHnH yuyeOHbIX 3a1a4 COBpeMEHHbIEe MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIS IOUCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALUU U NTPEJICTaBICHHs YUeOHOH U HayYHO-TIOMYJISIPHOM
uH(pOpMaINH, MOITYYeHHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU aHAJTM3UPOBAThH MOJydaeMyro
nH(pOpMaILIO;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MAILLIMH, TPUOOPOB ¥ TEXHUYECKUX YCTPOWUCTB, pa3inyaTh yCIOBUS
nx 0e301acHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MIPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI; HCIOIb30BATh
TEOpPETUYECKHE 3HAHUS 10 (PU3HKE B MOBCETHEBHOM JKU3HU sl oOecrieueHus: 0€30IacHOCTH PU
o0pamieHny ¢ MpuOopaMH U TEXHHYECKIUMH YCTPOHCTBAMH, JIJISI COXPAHEHUS 370POBBS U
COOJIIO/IEHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPYKalOIIeH cpefie; padoTaTh B TpyIIie ¢
BBITTOJIHEHUEM PA3JINYHBIX COIUABHBIX POJICH, TNIAHUPOBATH PA0OTY TPYIIIBI, PAIMOHAIBHO
pacrpenensTs 0053aHHOCTH U TUTAHUPOBATH JESITETPHOCT B HECTAHAPTHBIX CUTYAIIHSIX,
aJIeKBaTHO OIICHWBATh BKJIA]] K&KIOTO M3 YIaCTHIUKOB TPYIIHI B PEIICHHE PaccMaTpUBaeMOi
poOIeMBI.

TEMATHUYECKOE IIJJAHUPOBAHMUE]

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHHUe pa3/iesioB H (undposbie)
Kounrpoasbnbie | [IpakTnueckue
n/n TeM MPOrpaMmMbl Bceero o0pa3oBaTeIbHbI
padoThI padoThI
e pecypchbl

Pasznea 1. PU3UKA U METO/IbI [AYY OI'D IIO3HA HA




dusznka u MCTObI HAYUYHOTO

bubnunorexa LIOK

1.1 OSHAHIS 2 https://m.edsoo.ru/
7f41bf72

Wtoro mo paszneny 2

Paznen 2. MEXAHUKA
bu6nmorexa [IOK

2.1 Kunemaruka 5 https://m.edsoo.ru/
7f41bf72
bubnunoreka LIOK

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

3aKOHBI COXpaHCHHA B bubmoreka HOK

2.3 eXAHIKe 6 1 1 https://m.edsoo.ru/
7f41bf72

Utoro no pazneny 18

Paznen 3. MOJIEKYJIAPHAA ®U3BUKA [T PMOJAUH (MHUKA
OCHOBBI bubmuoreka [{OK
3.1 MonekyJIsspHOKHHETHYeCKoH |9 1 https://m.edsoo.ru/
TEOpUHU 7f41bf72
bubmuoreka [{OK
3.2 |(OCHOBBI TEPMOIUHAMHKH 10 1 https://m.edsoo.ru/
7f41bf72
ArperaTHble COCTOSIHUS buonuorexa LIOK
3.3 BerecTBa. Pa3oBbie MEPEX OB https://m.edsoo.ru/
' 7f41bf72
Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubmnorexa IIOK
4.1 |DmekTpocraTHka 10 1 https://m.edsoo.ru/
7f41bf72
[1OCTOSIHHBIN 2JIEKTPUYECKAN bromorexa LIOK
4.2 rok. ToKH B pasTHHHBIX CpEsiax 12 1 https://m.edsoo.ru/
' 7f41bf72
KoumnuectBo yacos JJIeKTPOHHBIE
Ne | HaumeHoBaHUe pa3/iesioB H (uudpoBbie)
n/n TeM IPOrpaMMBbl Bceero Kontpoanueie Tpaxrueckue o0pa3oBaTe/ibHBI
padoTbl padoTbl
e pecypchbl
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB 68 3 3

I10 ITPOTPAMME

11 KJIACC
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KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (undposBbie)
w/n pa3iesioB U TEM  Beerg KonTposibHBIE IpakTHYECKHE ofpasoBaTebHbIE
NPOrpaMMblI
padoThI padoThI pecypcenl
Paznen 1. JIEKTPOJAUNHAMUKA
MarauTHoe 10JI€. bubnunorexa LIOK
1.1  DrnexkrpoMarHuTHas 11 1 https://m.edsoo.ru/7f41
WHIYKIIHS c97c
Hroro no pazneny 11

Pa3gen 2. KOJIEBAHUS U B

OJIHbBI

MexaHHn4YeCKue U bubnunorexa LIOK
2.1  DPIEKTPOMArHUTHBIC 9 https://m.edsoo.ru/7f41
KOJIcOaHus c97c
MexaHH4ecKue u bubmnoreka IIOK
2.2  DPIEKTPOMArHUTHBIC 5 1 https://m.edsoo.ru/7f41
BOJIHBI c97¢c
bubnuorexa [JOK
2.3  Onrtuka 10 https://m.edsoo.ru/7f41
c97c
Utoro no pazneny 24

Pa3nea 3. OCHOBBI CIIEIIMAJIb

O TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CITEIIHAITBHOMN

bubanoreka LJOK

3.1 |reopun 4 1 https://m.edsoo.ru/7f41
OTHOCHUTEIILHOCTH c97c
Uroro no pazneny 4

Pa3zgea 4. KBAHTOBAS ®U

MNKA

y . bubnmnoreka [JOK
4.1 JICMCHTDI KBAHTOBOI g https://m.edsoo.ru/7f41
OIITUKH
c97c
bubanoreka LJOK
4.2  Ctpoenue aToma 4 https://m.edsoo.ru/7f41
c97c
but6mmoreka [IOK
4.3  |ATOMHOE SIpO 5 https://m.edsoo.ru/7f41
c97c
Hroro no pasneny 15
Paznea 5. JIEMEHTBI ACT?0OHO VIMX U ACTPO PU3UKHU
o but6mmoreka [IOK
5.1 Hiife:;;;fgmwm 7 1 https://m.edsoo.ru/7f41
P c97c
KosnunuyectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue
Ne (uudgposbie)
pa3aejioB U TEM Kontpoabnsie | [IpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMmsbl padoThI padoThI
pecypcsl
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Hroro mo pazneny 7
Paznen 6. OBOBIIAIOLIEE ITIOBT DOPEHUE
O6oGmamee bubnunorexa LIOK
6.1 4 https://m.edsoo.ru/7f41
MMOBTOPECHHE
c97c
Hroro mo pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
[TOYPOYHOE
[TJIAHUPOBAHUE
10 KJIACC
KosimyecTBo yacoB DJIeKTPOHHBIE
Ne Tema ypoka K Hata tudposbie
/i Beero | [\CHTPOIbHBIE IIpakTHyeckue wsyuernus | 00pasoBaTeIbubIe
padoThI padoTHhI pecypebl
®du3nka — HaykKa 0 IpUpo/Ie. bubnnorexka [JOK
1 Hay4nbie MeTo/1bI TO3HaHUS |1 https://m.edsoo.ru/ff
OKPYKaroIIero Mupa 0c32e2
Pois 1 MecTo Gu3MKU B
(op MHpOBaHVHH . bu6mmoreka [IOK
2 iZBpeMeHHOH HayHmHon 1 https://m.edsoo.ru/ff
PTHHBI anua, B 0C3366
MPAKTUICCKON JCSITEIIHOCTH
Imroien
MexaHn4ecKoe JBIKCHUE. bu6mmoreka [IOK
OTHOCHTEIBHOCTD https://m.edsoo.ru/ff
3 MEXaHUYECKOrO JIBUIKEHHUS. 0c3508
Tlepemermenne, CKOpOCT, bubmoreka [IOK
ycKopeHnue. PaBHoMepHOE https://m.edsoo.ru/ff
MPSMOJUHENHOE ABUKEHUE 0c3620
4 CrapTOBasi TMarHOCTHUKA 1
PaBHOYyCKOpEHHOE bubmorexa LHOK
5 IPAMOTHHEHHOE ABIKEHTE 1 https://m.edsoo.ru/ff
0c372e
CBoOOHOE TIIaJCHUE. bu6mmorexa [IOK
6 Yckopenue 1 https://m.edsoo.ru/ff
CcBOOOIHOTO TTaJECHUS 0c39cc
KpuBonunelinoe ABMXEHUE. bubnnoreka [JOK
7 JIBrxeHue MatepuaabHOi |1 https://m.edsoo.ru/ff
TOYKH 10 OKPYXHOCTH Oc3ada
Caminer,  Hnepanime biuGorera IOK
8 cncremnt orcuera. Tlepsaiit 1 https://m.edsoo.ru/ff
. 0c3hes
3akoH HprotoHa
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Macca tena. Cuna. IIpuHuun

bubmuorexa [JOK

o Cynepro3uiuu cuii. Bropoi https://m.edsoo.ru/ff
Kouun4yecTBo yacos JJIeKTPOHHBIE
Ne ara udpoBbIe
w/n Tema ypoka Beero Kontpoububie IIpakTnueckue nsgqeﬂnﬂ 06p:30ql;gTe ILHBIE
padoThI padoThI pecypebt
3aKOH Hprorona IS 0c3be8
MaTepUaIbHOU TOUKH
Tperuii 3akoH Hprorona s bubmorexa LHOK
10 MATEDHATEHBIX TOUEK 1 https://m.edsoo.ru/ff
0c3be8
3aKoH BceMIépﬂoro Bu6morexa LIOK
11 TH’IFOTGHM' A DIRECTL https://m.edsoo.ru/ff
epBasi KOCMUYeCcKast
CKOPOCTh 0c3d00
Cuiia ynpyroctu. 3aKoH bubmorexa LHOK
12 T'yka, Bec Tena 1 https://m.edsoo.ru/ff
' 0c3el8
Cuna tpenus. Koadpduument
TpeHus. Cuia bubnmnoreka [JOK
13  compoTuBieHUs IPU 1 https://m.edsoo.ru/ff
MBMOKEHHUU TeJa B )KUIKOCTH 0c3f76
WJIU Ta3e
[ToctynarenbHOE u
BPAIIATENILHOE  /IBIDKCHNE Bubmorexa [IOK
a0COJIIOTHO TBEPAOTO Tea.
14 MowmeHT cuitbl. [1nedo cumbl. https://m.eds00.ru/ff
YcnoBus paBHOBECHS Ocd1ab
TBEPAOIO Tena
NMnynbsc MaTepralbHOU
TOYKH, CUCTEMBI Bu6miorexa 1IOK
15 Ei:;pmﬂwblx T;) e 1 https://m.edsoo.ru/ff
yJIbC CUJIBI. 3aKOH 0c43d6
COXpaHEHHUs UMITYJIbCa. T
PeakTuBHOE JBUXKEHUE
PaboTta 1 MOIITHOCTh CHUITBIL.
Kunernueckas sHeprust bubnuoreka [IOK
16  MarepuaTbHOI TOYKH. 1 https://m.edsoo.ru/ff
Teopema 06 n3mMeHeHNH 0c4502
KMHETUYECKON SHEPrUu
[TorenimanbHas YHEPTHS.
[ToreHimanpHas SHEPrUst ) Bubmorexa [IOK
17 YNPYO AeOpMHPOBAHHOI 1 https://m.edsoo.ru/ff

npyxuHsbl. [loTeHIIMaIbHAS
SHEPTHUs Tela BOIU3U

MOBEPXHOCTH 3E€MJIU

0c461a
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18

TloreHnuaabHbIC U
HEIIOTCHIUAILHBIC CHIIBI.
CBs13b paboThI
HEIIOTCHIUAILHBIX CHII C
N3MEHEHHEM MEXaHHYECCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXaHUYECKOMN

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c478c

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE

IIpakTH4eckue

padoThI padoThI

Jara
U3yYEeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OHCPIUH

19

JlaGopaTopHnas pabota
«HccrnenoBanue cBs3u
pabOoThI CUJIBI C UBMEHEHHEM
MEXaHUYECKON SHEPTHHU Tella
Ha MPUMEPE PACTIKCHHUS
[PE3UHOBOTO KI'yTa»

20

KonTponbHas padota no
reme «KnHemaruka.
Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c4h74

21

OcHOBHbBIC
MOJIEKYIISIPHO-
KHUHETUYECKOMI
bpoyHoBckoe

uddysus

ITOJIOXKCHHU A

TEOpHH.
NIBIDKEHUE.

[E=Y

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4dc2

22

XapakTtep JBUKEHUS U
B3aNMOECHUCTBHS YaCTHI]
BelecTsa. Mozenu CTpoeHus
ra3oB, JKUJAKOCTEN U TBEPIBIX
Ten

23

Macca monekyin. KonuuectBo
BemiecTBa. [locTognuas
IABOTagpo

24

TenmoBoe paBHOBECHE.
Temneparypa u eé
n3mepenne.  [llkana
remmneparyp Llenbcus

25

Uneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4fde
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IAGCOTIOTHAsI TeMIIepaTypa
Kak Mepa CpellHen

KHUHETUYECKOU SHEPTUN bubmotexa [IOK
26 1 https://m.edsoo.ru/ff
TIBUKCHISI MOJICKYJI.
YpaBHenue Menpeneena- Ocblle
Knaneiipona
7 3akoH JlanbToHa. ["a3oBbIe 1
3aKOHBI
JIaGoparopnas pabota
«Uccnenosanue
28 3aBUCUMOCTH MEXKTY 1 1
rapamMeTpamMu COCTOSIHUS
[Pa3peKEHHOTO Ta3a»
H3onporiecchl B U€abHOM bubnuoteka [JOK
29 raze um wux rpapuyeckoe 1 https://m.edsoo.ru/ff
MpeACTaBICHUE 0c570e
30  BHyTpeHHss SHEprUs 1 bubnnoreka [JOK
Kosun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Tema ypoka Kour HAata i ppoBnie
o/ Beero poabHbie IIpakTnyeckue uzyuenns | 06pazoBaTEIbHbIE
padoThI padoTbI pecypebl
TEPMOMHAMHYECKO https://m.edsoo.ru/ff
CHCTEMBI U CITOCOOBI €€ 0c5952
n3MeHeHus1. KonnuectBo
TETJIOTHI U paboTa.
BryTtpeHnHss Heprus
0JIHOATOMHOTO UJI€ATHHOTO
rasa
bubnmorexa LIOK
31  |Bunsl Teruionepenavu 1 https://m.edsoo.ru/ff
0c5c36
Y nenbHas TEIII0EMKOCTh
BelecTBa. KonuuectBo bubnuotexa [JOK
32  [TCTUIOTHI MPH https://m.edsoo.ru/ff
Teruionepenaye. AanadbaTHeriil 0c5c36
poliecc
Hepssiit Jaron bu6muotexa [JOK
33 | CPMOAMHANHIIH 1 ero 1 https://m.edsoo.ru/ff
MPUMEHEHNE K =
M30IpoIeccam
HeobpaTtumocTh mMporieccoB B bubnuotexa [JOK
34  mpupome. Bropoit 3akon|l https://m.edsoo.ru/ff
TEPMOJIMHAMUKH 0c6230
. bubnmnoreka [JOK
35 Hpuwn geicrsis u K11 1 https://m.edsoo.ru/ff

TETIOBOM MaIIuHBI

0c600a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

36  [ukn Kapno u ero KI1/] 1
37 JKOJIOTHYECKHE TPOOIEMBI 1
TEIUIOIHEPTETHKU
O06o0marmuii ypok bubnnoreka [JOK
38  |«MomnekymnsipHas pusuka. 1 https://m.edsoo.ru/ff
OCHOBBI TEPMOIMHAMUKH 0c6938
KonTponbHas paboTa 1mo BuGmorexa LIOK
39 [oMe «Moxexyusipias 1 1 https://m.edsoo.ru/ff
¢usnuka. OCHOBBI
TEPMOIUHAMHUKHIY
[TapooOpa3oBanue u bubmuorexa [JOK
40  konmeHcanus. Mcnapenue u |1 https://m.edsoo.ru/ff
KUTICHHE 0c63h6
AObcommoTHas u bubnnorexa [JOK
41  oTHOCHTENBHAs BIAXKHOCTH (1 https://m.edsoo.ru/ff
BO31yxa. HachleHHsIit map 0c64d8
TBEpnoe Temno.
Kpucrainmnueckue u Bunorexa LIOK
42 amopQHsIe ey https://m.edsoo.ru/ff
AHH30TPOIHUS CBOICTB
0c65f0
KPHUCTAILJIOB. Kunxue
kpucTayibl. CoBpeMEHHBIE
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne Tema ypoka K HAata HuppoBLIe
/i Beero [OHTPOIbHDIE IIpakTuyeckue uayuenns | 00pazoBaTenbubie
padoTsI padoThI pecypcbl
MaTepHaIbl
[naBnenue u
bu6nmmoreka [JOK
43 [ PHCTALISARIE yHem’Hagl https://m.edsoo.ru/ff
TEIIOTa TUIABJICHUS.
0c6708
Cybnumarus
YpaBHEHHE TEIIOBOTO bubmorexa LHOK
44 Sananca 1 https://m.edsoo.ru/ff
0c6820
DJIEKTpU3aus Tell. bubmuotexa [JOK
45  Dnexrpuueckuii 3apsa. Jsal https://m.edsoo.ru/ff
BUJIA JJIEKTPUYECKUX 3aps/I0B Oc6bcc
e e Busorea 101
46 COXPAHEHHS HNCKTPHICCKOTO https://m.edsoo.ru/ff
Qc6bcc
3apsiaa
B3anmopeiicTBue 3apsaoB. bu6mmoreka [IOK
47  Bakon Kynona. Toueunsnii |1 https://m.edsoo.ru/ff

PIIEKTPUYECKUM 3apsi

Ocbce4d



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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/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/ff0c6ce4

Hanpsiox€nHocThb

BJIEKTPUYECKOIO  TOJIS. bubnmoreka [JOK
48  [lpuHIMII CyNEpIO3HIIUH 1 https://m.edsoo.ru/ff
DJICKTPUUYECKUX  TOJICH. 0c6df2
JInHUM HANPSKEHHOCTH
Pabora ca bubnmoreka [JOK
49 ;f:;fg;;i”;::;ﬁi HOMA- https://m.edsoo.ru/ff
MOTEHI[MAJIOB Qeefid
[IpOBOHMKY U AUDIIEKTPUKHU Butmorexa LIOK
5o o ICKTPOCTATIHCCROMIIONE. 4 https://m.edsoo.ru/ff
JunexTpudeckas 0c7018
MIPOHUIIAEMOCTh
DNEKTPOEMKOCTb. bubmmorexa [TOK
51 Kot encatop 1 https://m.edsoo.ru/ff
0c7126
DNEKTPOEMKOCTh TIJIOCKOTO bubnuotexa [JOK
gp [KOHICHCATOpa. DHeprus 1 https://m.edsoo.ru/ff
3apsHKESHHOTO 0c72c0
KOHJIEHCAaTopa
JlaGoparopuas pabota
53 "HSMGpﬁ?‘HI/IC 1 1
AIEKTPOEMKOCTH
KOHJIeHcaTopa"
[TpuHIIMTT NEHCTBUS U
MIPUMEHEHNUE KOHJIEHCATOPOB,
54 KOHI/IPOBZU‘IBHOFO anmapara, |
CTPYHHOTO TIPUHTEDPA.
DNEeKTpOoCTaTHIECKas
3amuTa. 3a3eMieHHe
KoanuectBo yacos DJIeKTPOHHbIE
Ne Tema ypoka K Hata tudposbie
w/n Beero | LOHTPOIBHEIE IIpakTH4eckune w3yuenus 00pa3oBaTe/bHBIC
padoThI padoTsbI pecypcbl
AJIEKTPONIPUOOPOB
DIIEKTPUYECKHI TOK, YCIIOBHS]
€ro CyIlleCTBOBaHHUSI.
55 [TocTostHHBIN TOK. Cuita TOKA.

Hanpsoxenue.
Conporusnenue. 3akon OMa
JUTSl y4acTKa LETH



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

ITocnemoBarensHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOIHUKOB.

bu6mmoreka [IOK

56 1 https://m.edsoo.ru/ff
Jlaboparopnas pabota
0c74f0
«3y4eHne CMEIIaHHoTro
COCTMHECHHS PE3UCTOPOBY»
Pabota u MOIITHOCTb bubmuorexa [JOK
57  PIEKTPUYECKOro TOKA. 3aKOoH |1 https://m.edsoo.ru/ff
Jxoynsi-Jlenia 0c7838
3axoH Oma 111 HOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
nenu. KopoTkoe 3aMbIKaHHE. bu6mmoreka [JOK
58  Jlabopartopnas pabota 1 https://m.edsoo.ru/ff
«3mepenue D/]C ucrounuka 0c7ael
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS
DNEKTPOHHAs IPOBOJUMOCTh
TBEPIBIX METAJLJIOB.
3aBHCUMOCTD
59 COIPOTHUBIICHUSI METAJIIOB OT
TEeMIIepaTypHI.
CBepXIIPOBOIUMOCTh
DNEKTPUUECKUN TOK B
60 Bakyyme. CBoiicTBa 1
AIEKTPOHHBIX MMYYKOB
[TonynpoBOIHUKH, ux
CcOOCTBEHHas U HpI/IMgCHa}I Bu6miorexa 1IOK
61 MPOBOZMMOCTS.  CBOHCTBA 1 https://m.edsoo.ru/ff
p—n-miepexoa.
[TonynpoBOIHUKOBBIE OcBdze
npubopsI
DNEeKTPUUECKHI TOK B
[pacTBOpAax M paciuiaBax bubnuoteka [JOK
62  PJIEKTPOJHUTOB. 1 https://m.edsoo.ru/ff
DIEKTPOTUTHYCCKAS 0c82ba
nrcconuanus. JIeKTPOIIN3
DIIEKTPUUYCCKHUI TOK B raszax.
CaMOCI’)IOHTeHLHLIfI 31 bubmorexa LIOK
63 HeCAMOCTOSTENBHEL PaspaL, https://m.edsoo.ru/ff
Momnuawms. [1na3zma
KosanuecTBo yacos JJIeKTPOHHbIE
Ne Tema ypoka K Hara tupposLIe
o/ Beero oHTpoJbHbIe [IpakTHUeckue wayenmus oGpa3oBaTebHbIE
padoThI padoThI pecypcsl



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

DNEeKTpUYECKHUE MPUOOPHI U

YCTpOMCTBA U UX bubnuotexa [JOK
64  |mpakTHueckoe mpuMeHeHue. |1 https://m.edsoo.ru/ff
[TpaBuia TeXHUKH 0c86fc
0€301acCHOCTH
. bubmuoreka [JOK
65 Sgﬁgﬁ;ﬁ;ﬁiﬁg}) 1 https://m.edsoo.ru/ff
0c88be
KounTponbHas pabota no
Teme «JEKTPOCTATHKA. bubnuorexa [JOK
66  [[locTOsSHHBIN 27eKTpUUECKU 1 1 https://m.edsoo.ru/ff
TOK. TOKH B pa3InIHBIX Oc8a8a
cpenax»
bu6mmoreka [IOK
67  [IpomexyrouHas arrectaius 1 https://m.edsoo.ru/ff
0c8c56
PesepBHBIiT ypOK. bubnuoteka [JOK
68  |OGoOImaromHii ypoK Imo 1 https://m.edsoo.ru/ff
remam 10 ki1acca 0c8f6e
OBILIEE KOJIMYECTBO YACOB 68 3 3
I10 ITPOT'PAMME
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne nppoBbIie
w/n Tema ypoka Beero Kounrtpoasnbie IIpakTuueckne mi[:::nﬂ 06p:30(l;l;Te TEHBIC
padoThI padoThbI pecypeb
[TocTosTHHBIC MATHHUTHI U
MX B3aUMOJEHCTBHE. bu6nmorexa [IOK
1 MaruauTHOe noisie. Bextop 1 https://m.edsoo.ru/ff
MarHUTHON WHTYKITUH. 0c9778
JIMHUKM MarHUTHOM
VHTyKITAH
2 CraptoBas quarHoctuka (1
MaruuTHO€ 1oJie
MIPOBOJHUKA C TOKOM.
OmnsIT OpcTena. bubmuoteka [JOK
3 B3aumoeticTeue 1 1 https://m.edsoo.ru/ff
MIPOBOTHUKOB C TOKOM. 0c98fe
JlaGopaTopnast pabota
«M3yueHne MaraHuTHOTr O
TOJIST KATYIIIKH C TOKOM»
JleiicTBME MAarHUTHOTO
MOJIsI Ha TIPOBOJIHUK C Bu6nmorexa [JOK
4 JTIOKOM- Cuna Ammepa. 1 1 https://m.edsoo.ru/ff
aboparopnas pabora 0c9aco
«HUccinenoBanue necTBUS
MMOCTOSIHHOTO MarHUTa Ha



https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
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/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne JlaTa uupposbie
o/ Tema ypoka Beero KontpoJsbneie Ilpakruyeckue w3yuenusi 00PazoBaTEIbHbIE
padoThI padoThI pecypcbl
PaMKy C TOKOM»
JleiicTBe MarHUTHOI'O
[ONS HA JBHDKYIIYIOCA bubnmoreka [JOK
5 T — 1 https://m.edsoo.ru/ff
Cuua Jlopenna. PaGora 0c9df4
cuibl JlopeHa
DNeKTpOMarHuTHas
unayknus. [ToTok BekTopa
MarHMTHON MHIIYKIUH.
6
O/1C nuaykuuu. 3aKoH
AIEKTPOMArHUTHOM
unaykuun Oapanes
JlaGoparopuas pabota Bu6inoreka LIOK
7 «HMccnenoBanue sIBICHUS 1 1 https://m.edsoo.ru/ff
BJIEKTPOMATrHUTHOMN 0ca150
WHTYKITHH
NHayKTUBHOCTB. SIBIEHUE
camonuaykuuu. 3/1C bu6mmoreka [IOK
g ii“ﬁﬁﬁiﬁfif?‘;‘fm?ii‘i;ﬁm https://m.edsoo.ru/ff
C TOKOM. {ca600
JNeKTPOMarHuTHOE T0JIe
TexHudeckue ycTporcTsa u
170:¢ pUMEHEHUE:!
MMOCTOSTHHBIC MarHHTHI,
9 PIIEKTPOMArHUTHI, 1
DIIEKTPOJIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YJaCTHII, WHIYKIIHOHHAS
neyb
Ob6o0uraronuii ypox Bubmorexa LIOK
10 «MarHutHoe moie. 1 https://m.edsoo.ru/ff
DNeKTpOMarHuTHAS 0cab82
WHTYKITHS
KonTponbHas pabota mo Bubmmoreka LIOK
11 [reme «MarHuTtHoe noJe. 1 1 https://m.edsoo.ru/ff
DNeKTpOMarHuTHAS 0cad58
WHITYKITAS
CBO0OOIHBIE MEXAHUYECKIE
Koje0aHusl.
12 T — 1 bubnmoreka [JOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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https://m.edsoo.ru/ff0cab82
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KoJieOaHusl. YpaBHEHUE
rapMOHHYECKHUX
koJneOanui. [IpeBpamenue
SHEPTUU

Ocaf06

JlaGoparopnas pabota

13 1 1
«HccnenoBanue
Kouun4yecTBo yacos JJIeKTPOHHBIE
Ne T Jlara uudposbie
wn €Ma ypoxka Beero Konrpoabusie | IIpakruyeckue wsydenus 00pasoBaTeIbHbIe
padoThI padoThI pecypebl
3aBUCUMOCTH TIEPHOJIa
MaJbIX KoJebaHuil rpy3a Ha
HUTU OT JJIUHBI HUTH U
MacChl Tpy3a»
KonebaTenbHbINH KOHTYD.
CB0OOIHBIE
3JIEKTPOMAarHUTHbHIE
P bubnunorexa LIOK
KoJieOaHus B UICaTbHOM
https://m.edsoo.ru/ff
14  konebaTtenbHOM KOHTYpe. (1
IAHANIOTHSI MEXTY 0cb820
MEXaHUYECKUMH U
PIIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH Buborexa LIOK
15~ COXPaHCHHs SHEPIUH B https://m.edsoo.ru/ff
UJealbHOM KOJIe0aTeTbHOM 0cb9ca
KOHTYpE
IIpencrasnenue o
3aTyXaolnX KOJICOaHUSIX.
B bubnmnorexa [JOK
BIHYKJICHHBIE
16 https://m.edsoo.ru/ff
MexaHuueckue konebanus. |1
Pe3onanc. BeinyxaeHHbIE 0cbb86
AJIEKTPOMAarHUTHbHIE
KoseOaHus
[IepeMeHHBIH TOK.
CuHycOMAIbHBIN B OK
IIEPEMEHHBIN TOK. nbnuorexa I
https://m.edsoo.ru/ff
17  MouHocTth nepemMenHoro |1
TOKa. AMIUIUTYAHOE U Ocbd34
JIEHCTBYIOLLEE 3HAYEHNE
CUJIBI TOKA U HAIIPSIKEHUS
Tpancdopmarop.
18 [IpousBoacTBO, Iepeaaya u 1
notpebieHue

AIIEKTPUYECKON SHEPTUU
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YcTpolcTBO U
MPaKTUYECKOE IPUMEHEHUE
AIIEKTPUYECKOTO 3BOHKA,

bubnunoreka LIOK
https://m.edsoo.ru/ff

19 reHeparopa nepeMeHHOro 0cc324
TOKA, TUHUHN
JJeKTpoIepesad
JKOJIOTMYECKUE PUCKU TIPU
IIPOU3BOJICTBE
AJIIEKTPO3HEPIUH.
20 KynpTypa wucnosp3oBaHus
SIIEKTPO3HEPTUU B
[MOBCEIHEBHOM KU3HU
KosmuecTBo yacos DJIeKTPOHHbIE
e Tema ypoka K Hata tupposLIe
. Beero | [CHTPOIbHbIE IpakTHyeckune wsyuenus | 00PazoBaTeIbHbIe
padoThI paboThI pecypcbl
MexaHUYeCKHUE BOJIHBI,
CJIOBHS PaCpOCTPAHEHUSI.
}]Iepnoz[. CKOpOCTH bubmmoreka [JOK
21 pacipoctpancHus # mmEa L https://m.edsoo.ru/ff
BOJIHBIL. [lonepeunsie u Occad4
MPOJI0JIbHBIE BOJIHBI
3Byk. CKOpOCTH 3BYKa. bubnmnorexa [JOK
29 ['poMKOCTB 3BYyKa. https://m.edsoo.ru/ff
Bricotra Tona. TemOp OcccOc
3BYyKa
DIEeKTPOMarHuTHBIE Bu6muorexa [JOK
BOJIHBI, MX CBOMCTBA M https://m.edsoo.ru/ff
23 CKOpOCTb. kana |1 0cefe0
AIEKTPOMAarHUTHBIX
BOJIH
[IpuHIUTIBI PaTUOCBSI3U U
24 TeleBuneHnsA. Pa3Burtue
CPEICTB CBSI3H.
Pannomokanus
but6mmoreka [IOK
o5 [KoTpombHas pabota 1 https://m.edsoo.ru/ff
«KonebGaHnus 1 BOJTHBI»
Occ6f8
[IpssMonuHeHOE
paclpocTpaHEeHHUE CBETA B brbmorexa [IOK
26 OJTHOPOJTHOM cpejie. 1 https://m.edsoo.ru/ff
ToueuHblii HCTOUHUK CBETA. 0cd350
JIyud cBera
27 Otpakenue cBera. 3aKOHBI Butmmoreka LIOK

OTpaXCHUs CBCTA.

https://m.edsoo.ru/ff
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[TocTpoenne n300paKEHUIA
B TUIOCKOM 3€pKaJie

0cd4e0

[Ipenomienue CBETA.
[onnoe BHYTpEHHEE bubmmorexa LLOK
28  orpaxenue. Ilpenenbusbrii|l https://m.edsoo.ru/ff
YTOJI TOJTHOTO BHYTPEHHETO Ocd7f6
OTpaKEHHUSI
JlabGoparopuas pabota bubnmoreka [JOK
29  «MU3mepenwue nokazarenst |1 1 https://m.edsoo.ru/ff
MPETIOMIICHUS CTEKIIa Ocd67a
JInH3BL HOC’I:’pOCHI/Ie Bu6mnorexa [IOK
gp  [OpaKeHMH BmE3E. | https://m.edsoo.ru/ff
DopmyJia TOHKOHN JTMH3BI.
Ocddle
YBeNM4YEeHUE JTUH3BI
JlaGopaTopHnas pabota
31 «Uccnenosanue ceoiicts (1 1
M300paXCHUH B TUH3AX)
39 Z[I/ICHepCI:I}I CBeTA. 1 1
CrnoxHbIi cocTaB 0en0ro
KounyecTBo 4yacoB JJIeKTPOHHbIE
Ne Tema ypoka K Hata HuppoBLIe
o/ Beero KOHTPOIbHbIE IIpakTnuyeckue usyuenns 00pazoBaTebubIe
padoThI padoThI pecypcsl
CBeTa. [Ber.
JlaGopaTopHas pabora
«Habmronenune aucnepcuun
CBETa»
WUnTepdepenius cera. bubnnorexka [JOK
33  [ludpakuus csera. 1 https://m.edsoo.ru/ff
JudpakiuuonHas pemérka Oced22
but6nmorexa [JOK
34 HonepﬁqHOCTB CBETOBBIX g https://m.edsoo.ru/ff
BoJiH. [lonsipusanus ceera 0cf026
OnTudeckue npudopsl U
35  ycrpoiicTBa M yciaoBus ux |1
0€30MacHOT0 MPUMEHEHUS
['paHUIIBl TPUMEHUMOCTH Bu6morexa IIOK
36 KJIACCUYECKON MEXaHUKH. 1 https://m.edsoo.ru/ff
[TocTynaTel cienuaIbHON 0cf862
TEOPUH OTHOCHTEITHHOCTH
OTHOCUTETBHOCTD Bu6nuoreka [IOK
g7  (O/WHOBPCMCHHOCTH. https://m.edsoo.ru/ff

3aMmeIeHHe BpEMEHU U
COKpallICHUC OJINHBI

Ocfa42



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

DHEPTUs U UMITYJIbC
PENATUBUCTCKON YaCTHULIBI.

bubmuorexa [JOK
https://m.edsoo.ru/ff

38  Ces3p Macchl ¢ 3Heprueu u (1
UMITYJIbCOM. DHEPTHUsi Ocfc68
MOKOSI
KonTponbHas pabota Bu6uorexa [OK
39 [Onmuxa.  OcHOBBI 1 1 https://m.edsoo.ru/ff
CHeIHATbHON TEOPUH 0cf6f0
OTHOCHUTEIIEHOCTHY
®otonbl. Popmyna bubnmorexa [LIOK
40  [lnanka. DHeprus u 1 https://m.edsoo.ru/ff
UMITYJIbC (POTOHA Ocfel6
OTKpBITHE U UCCIIEA0BAHNE bubnnorexa [HOK
41  oroaddexra. OmbiTer A. |1 https://m.edsoo.ru/ff
I'. CroneroBa Ocffcd
3akonbl poTtorddekra.
VpaBHeHue DiHIITEHA butmorexa [OK
42 s porosdderta. 1 https://m.edsoo.ru/ff
«Kpacnas rpanuima» 0d015e
dororddekra
Jasnenue ceera. ONbITHI Butmoreka [IOK
43 L H.Jlebenesa. 1 https://m.edsoo.ru/ff
XUMHYeCKoe JeHCTBUE 0d04a6
cBeTa
TexHuueckue ycTporcTBa
4 npakTudeckoe |1
npUMEHECHHUE:
KosmuecTBo yacoB DJIeKTPOHHbIE
e Tema ypoka K Aata uupposLIe
u/n Beero [KCHTPOILHEIE IMpakTnyeckue usyuenus 06pazoBaTeNLHEIe
padoThI paboThI pecypcbl
(b oTOorIeMEeHT, POTONATUHK,
COJIHEYHas Oarapes,
CBETO/INO]
Pemenue 3agad mo reMe bubnunorexa LIOK
45  «DNeMeHThl KBaHTOBOWM |1 https://m.edsoo.ru/ff
OTITHUKIY 0d0302
Monens atoma TomcoHa.
Omeitel Pesepdopaa o Bubmorexa [IOK
46  pacCesHMIO 0-YaCTHIL. 1 https://m.edsoo.ru/ff
[TnaneTapHas MOJIETb 0d091a
aTroma
bubnunorexa LIOK
47  [octynatsl bopa 1 https://m.edsoo.ru/ff

0dOafa
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W3nydeHue u norjioneHue
(hOTOHOB MpH TIEpexoe

bu6nmoreka [IOK

48  artoma c omHOTrO ypoBHS (1 https://m.edsoo.ru/ff
SHEPruM Ha Apyroi. Bumbl 0dOafa
CIIEKTPOB
BonHoBeIe CBOMCTBa
yactull. Bosasl ne bpois. brbmorexa LIOK
49  KopnycKyaspHO-BOJHOBOH |1 https:/m.edsoo.ru/ff
nyanu3M. CIOHTaHHOE H 0d0ca8
BBIHYKJICHHOE U3TyYCHHE
OTtkpbiTHE
PaanoaKTUBHOCTU. OMBITHI Bubnuoreka LIOK
59  Pesepdopramo https://m.edsoo.ru/ff
OTIPEJICIIEHUIO COCTaBa 0dofd2
PalnOaKTUBHOTO
W3ITy9YCHUS
CgoiicTBa anbda-, 6eTa-,
raMMa-u3JIydeHHs.
51  BnusiHue 1
paIMOAKTHBHOCTH  Ha
KUBBIC OPTaHU3MBI
OTKpBITHE IPOTOHA U
HeWTpoHa. M30TonsI. bu6mmroreka [LIOK
5o  Aubga-pacran. 1 https://m.edsoo.ru/ff
ONEKTPOHHBINA U 0d1162
MO3UTPOHHBIN OGeTapacna.
I'amma-usnydenue
DHEprusi CBSA3U HYKJIOHOB B
snpe. SnepHble peakiyH. bubmuoteka [OK
53  [LICPHBIH peakTop. 1 https://m.edsoo.ru/ff
[Tpo6nembl, epCreKTUBBI, 0d1356
HKOJIOTUYECKUE aCTIeKThI
SIIEPHOM SHEPreTUKU
KosmuecTBo yacos DJIEeKTPOHHBIE
e Tema ypoka K HAata i poBEIe
o/ Beero [\OHTPOJILHBIE IIpakTHyeckue wzyuenns | 00pasoBaTebHbIe
padoThI padoThI pecypebl
DJIEMEHTAPHBIE YaCTHUIIBI.
OTKpBITHE TTO3UTPOHA.
MeTtoabl HaOIIOIeHUS U
PeTUCTPaNH bubmmoreka IJOK
5q  OJCMCHTAPHBIX HACTHIL. ) https://m.edsoo.ru/ff

Kpyrmasriii cron
«DyHIaMeHTalIbHbIC
B3aWMOJICVCTBHUSL.

0d0e38
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EnuncTBO hnzmueckoit
KapTUHBI MUPa

55

Bux 3Bé31H0r0 Heda.
Co3Be3ausi, spKue 3BE3/Ibl,
[JIAHETHI, UX BHIMMOE
nexenue. CotHeYHast
cucrema

56

CouHie. Conneunas
AKTUBHOCTBL. VCTOYHHK
sHepruu CoJiHIla v 3BE3]1

57

3BE3ABI, WX  OCHOBHBLIC
XapaKTEePUCTUKH. 3BE3/IbI
TIIAaBHOM
MOCJIEIOBATCILHOCTH.
BuytpenHee cTpoeHue
3B&31. COBpeMEHHbBIE
MpEJICTABJICHUS O
MPOUCXOXKICHUU U
spotonyy CoJIHIIA U 3BE3]T

58

Muneunsiii [1yte — Hama
I'amakTtuka. [Tomoxenue u
nBrokenne CotHia B
Tl'amakTuke. ["'anakTukm.
YUeEpHble ABIPHI B s11pax
raJJakTUK

59

Bcenennas. PazOeranne
rajakTuk. Teopus
bonpmoro B3peIBa.
PennkToBO€E U3ydeHHE.
MeraranakTuka

60

Heperennsie npo0aembl
ACTPOHOMUU

[

61

KonTponbHas padbora
«ONEMEHTHI aCTPOHOMUH U
acTpo(hU3UKI»

62

O606maromuit ypok. Poinb
(GU3MKN U aCTPOHOMHMH B
PKOHOMHYECKOH,
TEXHOJIOTHYISCKOM,

n/n

KoaunuecTtBO

yacoB

Tema ypoka

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yUeHust

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl




COIIMAILHOM U DTHYECKOU
chepax nesaTeTbHOCTH
4ueJIOBEKa

Oo6o06maromuit ypox. Poib
1 MecTO (DU3HUKH U

63  acTpoHOMHU B
COBPEMEHHOMN HAy4YHOU
KapTUHE MHpa

Oo6o06maromuii ypox. Poib
¢bu3nveckoil Teopuu B

64  popmupoBanuu
MpEJCTABICHUI O
(bu3nvecKkoil KapTHHE MUpa

Oo6o0maromuit YPOK.
MecTto buzngeckoi
KapTUHBl MHpa B 00ILEeM
psmy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

MPEJICTABICHUI O IPUPOAE

65

PesepBHBIil ypOK.
MarsuTHOE MoJe.
DJIEKTpOMarHuTHast
VHYKIUS

66

PesepBHbIil ypok. OnTuka.
OCHOBBI CrelHanbHOM
TEOPUH OTHOCUTEIBHOCTH.
KBanToBas (puzuka.
JJIeMEHTHl aCTPOHOMUU U
aCTPO(PU3UKH.

67

bubmnoreka IIOK
https://m.edsoo.ru/ff

0d1784

[IpomexxyTouHas
aTTecTanus

68

OBIIEE KOJIMYECTBO

YACOB I10 [TPOT'PAMME

68

4

7

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



