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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢uszmke 0a30BOro YpOBHSI Ha YPOBHE CpeaHEro o0mero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHWH M TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpexacraBieHHbix B DPI'OC COO, a Takke C  yd4eToMm
dbenepasibHON pabodveil mporpaMMbl BOCIHMTAHHMS M KOHLEIIUM TPENOJaBaHus Yy4eOHOTO
npenvera «@u3uka» B 0o0pa3oBaTeNbHBIX opranmzanmsx Poccuiickoit  ®Denepanuu,
pean3yIoNUX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpamMmbl 1Mo ()U3MKE HAMpPaBIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcsi 10-11 knaccoB npu oOydyeHun uxX (QuU3MKe Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO noaxoAa. [IporpamMMa 1o ¢pusnke coOOoTBETCTBYET
tpedoBanusiM OI'OC COO K 1IaHHPYEMBbIM JIMYHOCTHBIM, IMPEIMETHBIM U METanpeAMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb peanHu3allii MEKIPEIMETHBIX
cBs3e (PU3MKM C eCTeCTBEHHO-HAy4YHbIMH Y4YeOHbIMH Tmpeameramu. B Hell ompenensiorcs
OCHOBHbIE IIEJIM U3Y4eHUS (PU3MKH HAa YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3MKU: IJMYHOCTHBIC, MeETallpelIMeTHBIe, MpeaMETHhIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3mKe BKITIOYAET:

® [UIAHHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YJIbTAThI MO rojiaM O0yUEHUs;

® cojuepkaHue yuyeObHoro npeamera « Pu3nka» 1Mo rogam o0ydeHusl.

dusuka Kak Hayka o Hanbosiee 00IIUX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUeCTBE yueOHOTo
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY 3HAHHUN 00 OKpYXKAIOIIEM MHpE.
[konpHBIA Kypc (U3MKH — CHUCTEMOOOpa3yOUIMi I €CTeCTBEHHO-HAyYHBIX YUeOHBIX
MPEMETOB, TIOCKOJIBKY (PU3MUYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHHM, N3y4aeMbIX
XuMuel, Ouomnoruei, ¢uzndyeckoit reorpadueid u actpoHomuen. Vcnonbp3oBaHuEe M aKTHBHOE
IpUMEHEHNE (QU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOpPTa, OCBOSHHS KOCMOCA, MOJYYEHHs HOBBIX
MaTepuajoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOW BKJIaJl B
(dbopMUpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMUPOBAHNE YMEHHM
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TPY BHITIOJTHEHUH UMHU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kkypca Qu3uku 71 ypOoBHS CpeiHEro o0Iero o0pa3oBaHus MOJIO0KEH P UIIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHUECKU 3aBEPILIEHHBIM, OH
COJZIEP’KUT MaTepuai U3 BCEX Pa3/ienoB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUUYECKOW, TaK U
COBpEMEHHON (DU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM C HEW MaTtepual Kypca GU3UKH 00BbEAUHEH BOKPYT
buzmveckux Teopuid. Bemymmm B Kypce sBisercs (GOpPMHpPOBAHUE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanusi mpeanoiaraeT UCIOJIb30BaHUE TYMaHUTAPHOTO
MoTeHIMana (PU3MIECKON HayKH, OCMBICIICHHUE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYCCKIMHE, HPABCTBEHHBIMU U 3KOJIOTUIECKIUMH MPOOTIEMaAMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX TPUIIOKEHUN N3yUCHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEICHHS SJIEMEHTOB COIECpXKaHMUs,
MOCBSIIEHHBIX 3KOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpEJHEro oOuiero oOpa3zoBaHUS
SBISIFOTCSL  u3mueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNW O CTPYKType MOCTPOEHUS
¢du3ndeckoil Teopud, poiM (YyHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U TIPOIECCOB).

CucTeMHO-esITeTbHOCTHBIM OIX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkae BCero 3a CUeT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKKU — ITO HUCIOJNB30BaHUE CHCTEMBl (DPOHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOpBIE B IporpamMme mno (u3nke OOBETUHEHBI B OOIIMN CIHCOK
YUYEHHYECKUX MPaKTHUEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX pador,
MPOBOJIUMBIX ISl KOHTPOJISE M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa3oBaTEIbHOTO
mpolecca UCXos U3 0COOCHHOCTEN TUIAHUPOBAHUS W OCHalleHus kabuHeTa (usuku. [Ipu s3Tom
o0ecrieurBaeTcs OBJaJICHHE OOYYaroIIMMHCS YMEHHUSMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH M TIOCTAaHOBKY OIIBITOB MO TPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yAensieTcs PeleHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUIsL pacuE€THBIX 3a/1a4 PUOPUTETOM SIBIISIFOTCS 33[]a4M C SIBHO 33JJaHHOM (hM3NYECKOI MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. [ KadecTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIAIOTCA 3aJlaHusl Ha OOBACHEHUE TMPOTEeKaHWs (PUIUUYECKUX SBICHHM U TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BbIOOpa (U3MUECKON MOAENu [Uisl CUTyalluu MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu PIOC COO k MarepHaIbHO-TEXHHUUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PM3WKH Ha YpOBHE CpPEIHETO
obmiero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NPEAMETHOrO KaOMHeTa (M3UKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KabOMHETa MpPeIMETOB €CTECTBEHHO-HAYyYyHOro nukia. B kaOunere
¢bu3uKA JOHKHO OBITh HEoOXoammoe JabopaTopHOEe OOOpPYIOBaHHME ISl  BBITTOJTHCHHS
yKa3aHHBIX B MporpamMme Mo (GU3HNKe YYCHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpamoHHOe 00opynoBaHWe (OPMHUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHHMMaJIbHON JOCTaTOYHOCTH M 00ECIeYMBAaET IMOCTAHOBKY MEPEUMCICHHBIX B MpPOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIUi JUIS WCCIICAOBAHMS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMITUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopaTopHoe oOopyaoBaHHE ISl YYCHHUECKHX MPAKTUYECKUX padoT (opMHupyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBACTCS B PAacy€ére OJHOTO KOMIUIEKTa Ha IBYX
oOyuatomuxcsa. TeMaTudeckue KOMIUIEKTH JabOpaTOpHOTO O0OOPYAOBAaHUS JIOJKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HU(GPOBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX TA00PATOPHIA.

OCHOBHBIMH LIETSIMH U3yUeHUs PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:

* (QopMmHpOBaHME WHTEpECa W CTPEMJICHHs OOYyYaroluXcs K HAyYHOMY H3YUYCHHUIO

MPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TIPEJCTaBICHMA O HAyYHOM MeToAe TOo3HaHus U (QopMHUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOMIEHHS K OKPY KAIOIIUM SIBIICHHSIM;



(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHUsI OCHOB CTPOCHHUS
MaTepur U QyHIaMEHTATLHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHNE YMEHHI OOBSCHSTH SBJICHUS C UCITOJIb30BaHUEM (DU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMUpOBaHHE TIPEJICTABICHUA O POH (PU3UKU IS PA3BHTUS JPYTHX €CTCCTBEHHBIX
HaYK, TEXHUKH W TEXHOJIOTHIA.

Z[OCTI/I)KGHI/IG 9THUX ueneﬁ obecreynBaeTcs PCUHICHUECM CIICAYIOIIUX 3ada4d B IIPOLECCCC

M3y4eHUs Kypca (U3UKU HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUs:

npuoOpeTeHre CHUCTEMBbl 3HaHUM 00 O0IUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOUAsi MEXaHHUKY, MOJIEKYJSIPHYIO (PH3HKY, JIEKTPOJANHAMHKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPOPHU3UKH;

dopMupoBaHHE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUS IS  OOBACHEHUS
bu3MUeCKUX SIBICHUH B TPHUPOJE M JUISI TPHHATUS TPAKTUYCCKAX PpEIICHUH B
MOBCE/THEBHOM KHU3HU;

OCBOGHHE CIIOCOOOB pEIICHHs pa3MYHBIX 33/a4 C SBHO 3aaHHON (hU3UUECKON
MOJIENIbIO, 3aJlady, TOAPA3yMEBAIOLINX CAMOCTOSATEIBHOE CO3AaHuE (U3UUECKOI
MOJIEIIU, a/ICKBAaTHOM YCIIOBUSM 3a/1a4H;

MOHNMaHue (PU3MYECKHX OCHOB W TPUHIMIIOB JCHCTBHS TEXHHYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHNE METOJAaMH CaMOCTOSTEIHHOTO IUIAHWPOBAHUS WM NPOBEACHHUS (H3MYECKUX
OKCIIEPUMEHTOB,  aHalM3a W  WHTEpHpeTanud  WHQOpPMAIUH,  ONpeIeIeHUs
JTOCTOBEPHOCTH TIOJTyYEHHOTO PE3yJIbTaTa;

CO3IaHUE YCJTIOBHUM JJIsl Pa3BUTHS YMEHHH MPOSKTHO-NUCCIIEIOBATENBCKOM, TBOPYECKOM
JeSTeNbHOCTH.

Ha wuzydenue ¢usuku (0a30BBI ypoBEHb) Ha YpOBHE CpeIHEro oouiero oOpa3oBaHUS
orBoautcs 136 vacoB: B 10 kiacce — 68 vacoB (2 yaca B Henento), B 11 kimacce — 68 vacoB (2
yaca B HEJIEJIO).

[Ipenyaraemelii B mporpamme 1o Gu3MKe rnepedeHs 1ad0paTOPHBIX U MPAKTHUYECKUX padoT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS J1a0OpPaTOPHBIX PadOT U
OIIBITOB C YYETOM WHIMBUIYaTbHBIX OCOOCHHOCTEH 00yUYaroIuxcsl.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pazjen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
Oduzuka — Hayka o mpupojae. Haydnble MeTOnIbl MO3HAHHS OKpy»Xaroiiero mupa. Pomb
SKCIIEPUMEHTA U TEOPHUH B MPOLIECCe O3HAHUS IPUPOABI. DKCIIEPUMEHT B (pu3HKe.
MonenupoBanue (pu3nMuecKkux sBICHUN U mpoiieccoB. Hayunble rumoresbl. Ousznyeckue
3aKOHBI ¥ TEOPUH. [ paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Pome u mecrto ¢usuku B (popMUpOBAaHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIBHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble ¥ HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JaBwkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro BibkeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHONW TOYKH, MX MPOEKIMH HA OCU CUCTEMBbI KoopauHaT. CiloxeHue NepeMelieHni U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE TpsSMONHMHEHHOE ABMkeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMENICHUS] MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBobOoHOe nazieHne. Y cKopeHue CBOOOIHOTO MaIeHusI.

KpuBonuneiinoe naBwkeHue. JIBukeHuMe MaTepuaibHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIXO CKOPOCTBIO. YTIJIOBass CKOPOCTb, JUHEHHas CKOpocThb. llepuon u
yactoTa oOpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETpP, JBUKEHHE
CHaps/10B, LICTIHbIE U PEMEHHBIE MTEpEAAUH.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[Ipeobpa3zoBanre ABMKEHUN C UCTIOIB30BAHHEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM NPOCTPAHCTBE.

HaGmoienue nBrkeHus Tena, OpomeHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHus CBOOOIHOTO MaICHHUS.

Hanpasnenne ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

UccnenoBanne  COOTHOLIEGHUS ~ MEXIYy  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PpPaBHbIE IPOMEXKYTKH BpPEMEHM IpPU PABHOYCKOPEHHOM JBHKEHUU C
HayaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHue nBuKeHUs apuKa B BI3KON KUIKOCTH.
N3yyenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHocutenbHOcTH ['anunesd. [lepBoiii 3akoH HeroToHa. HEpLMaibHbBIE CUCTEMBI
OTCHUETA.



Macca tena. Cumna. IlpuHnun cynepmosunmu cuil. Btopoiln 3akoH HbroToHa s
MaTtepHaIbHON TOUKHU. TpeTuit 3akoH HbroTOHA [I71s1 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoiibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbXeHUs U cuna TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBIEHUS
MIPU IBM>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTynaTensHOE U BpaIlaTeIbHOE ABIKEHHE a0COIIOTHO TBEPJIOTO TEA.

MOMEHT cuiIbl OTHOCHTEIBHO OCH BpaieHus. l[lmedo cuibl. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHE: TOAIIMIHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPLMH.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX Tell.

Bropoii 3akox HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeQOopMaIiiH.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJACHUU.

CpaBHeHHE CUJT TPEHUS TIOKOsI, KAYeHHSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecust TBEpAOTo Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3zyuenue nBuxeHust OpycKka Mo HaKJIIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYXKHHE M PE3UHOBOM
obpasie, oT ux jaedopmarnmm.

HccenenoBanue ycinoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIET0 OCh BPAILICHUS.

Tema 3. 3akonbl cOXpanenus 6 MexaHuke

Nmnynbc MaTepuaibHOM TOUYKHM (Te€Na), CUCTEMBI MaTepUaAIbHBIX TOYeK. VIMITyJIbC CUITBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHHs UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOil Touku. Teopema 00 M3MEHEHMHM KUHETUYECKOM
JHEPIUH.

[TorennmanbHas sHeprus. [loTeHIManpHas YHEPTUS YIIPYTO Ae()OPMUPOBAHHOMN MPYKUHBI.
[TorennmanbHas SHEPTUs TeNa BOJU3U MOBEPXHOCTH 3EMITH.

[loreHuunanbHble M HEMOTEHIMANbHBIE CUIbl. CBA3b pabOThl HEMOTEHLUHUATIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUSI MEXaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHuecKre ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MpYKUHHBIN
IIUCTOJIET, IBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYyJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo mOTEeHIIMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBI0 JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHl CUJIBI C M3MEHEHHEM MEXaHMYECKOM DSHEpPruu Tela Ha
IIpUMepe PaCTSKEHHsI pe3UHOBOTO KTy Ta.

Paznen 3. MoJiekyasipHasi pu3uKka 4 TepMOIUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOIU Mmeopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 00OCHOBAHUE.
bpoynoBckoe nBuxkenue. Juddysms. Xapaktep ABWKEHUS U B3aUMOJCHCTBHUS YaCTHII
BeliecTBa. Monenu CTpOEHHUsI Ta30B, >KUIAKOCTEH M TBEPIBIX T M OOBSCHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeined. Macca u pa3mepbl MoJieKyJs. KoiauyecTBo BeliecTBa.
[TocrosiHHas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenbcus.

Mogens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
uaealbHOrO rasa. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIJIOBOrO JBIWKEeHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlansroHa. M3omporieccsl B HlieaqbHOM Traze C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduyeckoe mpeacTaBieHue H30IPOIECCOB: H30TEpPMa,
n30x0pa, u3odapa.

TexHuueckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, QoTorpaguu MOJEKY
OpPraHUYECKUX COEIUHEHUH.

OmnbiTel 10 AU Py3UH KUAKOCTEH U Ta30B.

Moienb OpOyHOBCKOTO JTBUKCHHS.

Mopens onbita IlITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

Mopaenb, HUTFOCTPUPYIOIIAs IPUPOLY IABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITHI, WIUTIOCTPUPYIOUIUE YPABHEHUE COCTOSHUS UICATIBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHH o0bEma
KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPAMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMuyeckasi cucreMa. BHyTpeHHSS 3HEprus TEpPMOAMHAMHUYECKON CHUCTEMBbI U
criocoOb! e€ uzmeHeHus. KonuuectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
UJeanbHOro ra3a. Bupl teronepesauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYeHHE. Y IeIbHas
TEMJI0EMKOCTh BelecTBa. KoaudyecTBo TEmIoTsI py TEIUIONEpeaaye.

[Tonsatne o0 anmabGatHoM mponecce. IlepBbiil 3akoH TepMonuHamuku. I[IpumeHnenue
MIEPBOTO 3aKOHA TEPMOAMHAMHUKH K H3omporieccaM. I padudeckas nHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MpOIeccoB B IPUPO/IE.

TernoBbie MamuHbL. [IpuHIMIE qeiicTBUS TemoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeIUIoBbIX MamuHax. Koaddunuent nosnesnoro aeiicteus teruioBoi mamuubl. [lukn Kapro u
ero KO3 UIMEHT MOJIE3HOTO JIEHCTBUSA. DKOJIOTHIECKHE TPOOIEMbI TETIOIHEPTETHKH.

TexHuueckue yCTPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb BHYTPEHHEIO
CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPrHH Tella MPHU COBEPIICHWH DPAaOOTHI: BBUIET NMPOOKH W3
OyTBUIKH TIOJl JIEHCTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3(Qupa B JATYHHOH TpyOKe MMyTEéM
TpeHus (BUICOIEMOHCTpAITH).

W3meHnenne BHyTpeHHeH sHepruu (TeMreparypbl) Tea npu Terionepeaaye.

OmnbIT 0 aabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOpPaHUsl, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuui sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewjecmea. Pazogvie nepexoovi

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u  kuneHue. AOCONMIOTHAs U
OTHOCHUTEJIbHAs BIAXKHOCTh BO31yXa. HachleHHbIl nap. Y aenbHas TemaoTa napooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT JIaBJICHHUSL.

Tsépnoe Teno. Kpucramnuueckue u amop@Hblie Tena. AHU30TPONHS CBOUCTB KPUCTAIJIOB.

XKunkxue kpucrtamsl. CoBpemeHHble Marepuansl. [lnaBneHne u Kpucraumszanus. Y JenbHas
Terutora masieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHUYEeCKHEe YCTPOWCTBA W TPAKTHUYECKOE IPUMEHEHHUE: THTPOMETP M ICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUH  TOJIYYCHUS COBPEMEHHBIX  MAaTepuajioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenuve npu moHM>KEHHOM JIaBJICHHUH.

CrniocoObl H3MEpeHus BIaXKHOCTH.

HaGmoienue HarpeBaHusl ¥ IJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3MepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

OnekTpuzanus Ten. OJNEeKTpuueckud 3apsa. JlBa Buaa SIEKTPUUYECKUX 3apsiiOB.
[IpoBoAHUKY, TUATEKTPUKH U MOTYTIPOBOAHUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

Bs3aumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHslli  3neKTpUYecKUl — 3apsi.
Onektpudeckoe mone. Hampspk€HHOCTH diieKTpuueckoro o, [IpuHIMN Cyneprno3uiun
ANEKTPUUECKUX MoJeH. JINHUKM Hanps>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanekrpocratmyeckoro mois. [lotenuman. Pa3HOCTH NOTEHIMANOB.
[IpoBOHUKY M AMDJIEKTPUKH B DJIEKTPOCTATUYECKOM T0JIe. JIM3IIeKTprYecKast IPOHUIAEMOCTb.

OnektpoémkocTh. KoHzeHcaTtop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpocTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE SJICKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoiCcTBO M MPUHITUIT JCUCTBUS SIIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPHU30BAHHBIX TEN.



DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEJ.

[IpoBOHHKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTHuecKas 3alluTa.

JIMDIIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIIOCKOTO KOHZEHCaTopa OT IUIOMAAW  IUIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 311eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannutii Inekmpuyeckuit mok. Toku é paznuyunvlx cpeoax

DNEeKTpUYECKUN TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTPUUYECKOro Toka. McTouHMKHM TOKa.
Cuna toka. ITocTosIHHBIHN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Lenu.

DneKTpUYECKOe COIIPOTHUBJICHUE. VY nensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapaieibHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCT 37EKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHMKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) ayieKTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DJEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTh COIIPOTHBIICHNS METAJJIOB
oT TeMriepaTypbl. CBepXIIpOBOJUMOCTb.

DneKTpuYecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPUMECHass MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CgoiicTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPHUOOPEI.

DNEeKTpUYECKUH TOK B pacTBOpaX M pacIulaBax »3JIEKTPOJIMTOB. OJIEKTPOIUTHUECKAs
aUccoLuanus. JIEKTPOIIN3.

OnexTpuyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psa. MomaHus.
[Ina3zma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHHUE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKHU TOKa, JJEKTpOHAarpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP COMPOTHUBICHUS, BAaKYyMHBIA OHOJ, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa ¥ HaIIPSDKEHUS.

3aBUCUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX TNPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMmeliaHHOEe COeTMHEHNE POBOAHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOABMKYIIEH cuibl. KOpOTKOEe 3amMpIKaHWE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoii pa3psa v IPOBOAUMOCTb BO3AYyXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOA.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3yueHne cMemaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne  2IEKTPOABMXKYLIEHM CHJIBI  HMCTOYHMKA TOKAa MW €r0  BHYTPEHHETO
CONPOTUBJICHUSI.



Habmronenue anexkrpoiusa.

MesknpeaMeTHbIe CBS3H

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJZIEpKATENIBHBIX MEKIPEIMETHBIX CBsI3€M ¢ KypcaMM MaTeMaTUKH, OWOJOTHM, XHMUH,
reorpaduy U TEXHOJIOTHH.

Mescnpeomemusie nowsimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAYYHOIO IMO3HAHUS:
SBJICHHE, HAay4HbIM (QakT, rumnores3a, (uzndeckas BeIUYMHA, 3aKOH, TeOpHus, HaOIro/eHHe,
HKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHe CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKUMs, mnapabora,
rurepOoia, ux rpauKu U CBOMCTBA, TPUTOHOMETPHYECKUE (DYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX IPOEKIUH Ha OCH
KOOP/IMHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBM)KEHHE B JKMBOM mpupoje, AMddysusi, ocMoc, TeI1o00MeH
KMBBIX OPraHU3MOB (BH[bI TEIIONEPEauu, TEIUIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBICHUS B
YKWBOW MpPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUJIKOCTEH U Tra3oB, JJIEKTPHUECKHUE
CBOWCTBA METAJIJIOB, SJICKTPOIUTHUYECKAS TUCCOIUAIINS, TaThbBAHUKA.

Teoepaghus: BIaXXHOCTBH BO3IlyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUH C MCIIOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKH, WCIOJIh30BAHUE 3aKOHA COXPAHEHHsS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JBUraTelb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MaTepUalloB, B TOM YHUCIIE
HaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTMH,  OJEKTPOCTaTUYecKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTEIHHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocrosiHHble MarHuThHL. B3anMopelcTBHE NOCTOSIHHBIX MarHuToB. MarHuTHoOeE IIOJIE.
Bekrop maruuTHON MHAYyKUMK. [IpUHIMI CynIeprio3uLIUA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
nHAyKuuy. KapTrHa TuHUM MarHUTHOM MHAYKINHU NOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1oj€ IpOBOAHMKA C TOKOM. KapTuHa NMHMHA MHIYKIMM MarHUTHOIO MOJIS
JUIMHHOTO TIPSMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmwiT Opcrena. BzaumoaeiicTBrue MpOBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOJlyJib M HAaIpaBJICHHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHue. J[B>kKeHue 3apsHKEHHOM 4YacTUIBl B
OJTHOPOZHOM MarHuTHOM noje. Pabota cuibl Jlopenna.

SIBneHne HBIEKTPOMAarHUTHOM MHAYKUUHM. IIOTOK BekTopa MarHUTHOW WHAYKLHH.
DNEeKTPOABIKYIIAsI CUIa MHIYKIMHU. 3aKOH 3JIE€KTpOMaraHuTHoi uuaykuuu dapanes.

BuxpeBoe aniekTpuueckoe mojie. DJEKTPOABMXKYILAs CWIA HWHAYKIMM B IPOBOJHHKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM TIOJIE.

IIpaBuno JleHna.

NHIyKTUBHOCTD. fIBI€HHE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.



DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TIOJIE.

TexHuueckue yCTpoWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, JIEKTPOJABUTATENb, YCKOPUTEIHN AIEMEHTAPHBIX YaCTULl, MHAYKIMOHHAS N€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUYM MarHUTHOTO TOJIS.

B3aumogeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINATA.

SIBreHME HJIEKTPOMArHUTHOM UHIYKIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOI'O
MOTOKa.

SIBiIeHrE CaMOMHIYKIIU Y.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenrne MarHuTHOTO TOJISL KATYIIKA C TOKOM.

UccnenoBanue necTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sSBIEHUS AIEKTPOMArHUTHON MHAYKIIMH.

Pazgea 5. Kosedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbBIE KONEOAHUSA

Konebarenbnas cucrema. CBoOOgHBIE MexaHMueckue KonebOanus. [apmMoHuyeckue
konebanus. Ilepmon, dactota, amrumtyga W ¢asa konebanuil. IIpyXUHHBIM MasTHHK.
MareMaTHYeCKUil MasTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanuil. IlpeBpaiieHue >Hepruu
IIPU FApMOHUYECKHUX KOJIeOaHUX.

KonebGarenbupiii  kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUIACATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUsl MEXIY MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMU
konebanusmu. dopmyna ToMmcoHa. 3aKOH COXpaHEHHUs SHEPTUM B HACATHBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromMX KojeOaHUsAX. BBIHYXJIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BriHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUsI.

Ilepemennblil Tok. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBO, Tepenadya W TOTPEOJICHUE SICKTPUUYSCKON JHEPTHUU.
OKOJIOTUYECKHE PHUCKH TMPU MPOU3BOJACTBE IIIEKTposHepruu. KynbTypa uHCHIONb30BaHUA
AIIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HU.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
TE€HEePATOp MEPEMEHHOI0 TOKA, JUHUU JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojieOaTeIbHOM CUCTEMBI (MIPYKUHHBIA MM MaTeMaTHYECKHU
MasTHHK).

HalGmronenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6mronenue pezonanca.



CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAIlpsDKEHHS OT BpPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUHM PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TUHUY 3IIEKTPOIEpPEeIAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TTEPHOAA MAJIbIX KOJIEOAHUH Tpy3a HAa HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOIO0 TOKa B LENHM U3 MOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOopa, KaTyLIKHU U Pe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnyeckue BOJIHBI, ycloBHs pacripoctpaHenus. [lepuon. CkopocTh pacipocTpaHeHus
u ganuHa BonHBL [lomepeunble W TpoaoNbHBIE BONHBL. MHTepdhepeHuus u AUPPAKIUS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKka. Bricota ToHa. TemOp 3ByKa.

DJNEKTPOMAarHUTHbBIE BOJIHBL. YCIIOBUSI M3JIy4YEHMs AJIEKTPOMAarHWTHBIX BOJH. B3anmuas
opuenrtanus BektopoB E, B, V B snexrpomarnutHoi BoiHe. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TMpeNoOMJICHHe, moysipu3anus, auppakmus, uHTepdeperuus. CKopocTh
AJIEKTPOMATHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IprMeHeHNe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnOCBA3M U TeNeBUACHU. Paaronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEJIbI.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHME: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKoOBasi JUArHOCTHKa B TEXHUKE W MEAMIIMHE, Pajap, pajiuoONpUEMHUK, TEJIEBHU30p,
anTenHa, Tenedon, CBY-neup.

Jlemoncmpayuu

O6pazoBaHue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneb6mromieecs Te10 kKak MICTOUHUK 3BYKa.

Habmoienue orpaskeHus: U MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Habmronenue untepdepeHun u Audpakmy MEXaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmtoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
KoJIeOaHuH.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHE, MPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, HTephepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssmonnHeliHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBera. ToueUHBI UICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKkOHbI OTpaxkeHus cBeTa. IlocTpoeHune n300pa’keHH B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI TMpeEIOMIICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomieHusa. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpa’KEeHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. L[BerT.



CoOupatonie M pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
onTHUYecKas cuijia TOHKOM JnuH3bl. [locTpoeHne n3o0paxkeHnii B COOMPAIONINX U PacCEeUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEIMYEHHE, JaBaEMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. HWutepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HAOI0IEHUS] MAKCUMYMOB U MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€pPEHTHBIX UICTOYHUKOB.

Hudpakmust cera. [udpakumonHas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M MpPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKA, AU(pakiroHHAas
pemIETKA, TOISTPOUSI.

Llemoncmpayuu

[IpsiMonuHetHOE pAacIpOCTpaHEHUE, OTPAKEHHWE M IMpeloMiieHue cBeTa. Onruyeckue
puOOPBHI.

IlonHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBONCTB N300paKEHUI B JIMH3AX.

Mopenn MEKPOCKOIIa, TEIECKOA.

Hab6mronenue natepdepeHnmn crera.

Hab6monenue audpakiuu cera.

Habmonenue nucnepcun cBera.

[Tomyuyenue crnekTpa ¢ HOMOIIBIO MPU3MBIL.

[Tomydenue cekTpa ¢ TOMOIMIBbIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokaszaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

HaGmronenue aucnepcnn cBeta.

Pa3nea 6. OcHOBBI cieHAJILHON TEOPHH OTHOCHTEIbHOCTH
I'panunpl NPpUMEHMMOCTH KJIacCHYeCKOM MexaHukd. IlocTymarel crnennanbHOW TEOpUuU
OTHOCUTEJIbHOCTU: HHBAapUAHTHOCTb MOJYJII CKOPOCTM CB€Ta B BaKyyMme, IPHUHIMII
OTHOCHUTEIBHOCTU DWHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMelJIEHUE BPEMEHU U COKpAIEHUE JUTUHBI.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTUIIBL.
CBs13p MacChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUs MOKOS.

Paznen 7. KBanroBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®oronbl. @opmyina [lnanka cBs3u dHEPrUM (POTOHA C €ro YaCTOTON. DHEPTUS U MMITYJIbC
dotoHa.
OtkpeiTue u wuccienoBanue Gorodpdekra. Ombitel A. I. CromeroBa. 3aKOHBI
botorpdekra. Ypasuenue DitHmreiina s potoddpdexra. «Kpacnas rpanuia» horodddekra.
JaBnenne cBera. Onbitel [1. H. JIeGenena.
XuMuyeckoe JecTBHE CBETA.



TexHudeckue ycTpoiiCTBa M TpPAKTHUYECKOE MpUMEHEeHHe: (OTodTeMeHT, (OTOAATUHK,
COJIHEUHasi OaTapesi, CBETOIUO/.

Jlemoncmpayuu
®otor¢h(PexT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHELTHETO GoTOdPdeKTa.
Cetoauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiThl Pesepdopaa mo paccessHuto o -yactull. [lnanerapHas
Mozenb atoMa. [loctynatel bopa. U3nmydenue u norsiomuieHre GOTOHOB MpU MEPEXO/IE aToma C
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CnekTp ypoBHEH SHEpruu aroma
BOZOpPOAA.
BonHoBbie cBoiicTBa yactull. BonHel ae bpoitnsa. KopmycKyspHO-BOTHOBOW Tyanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYEHUE.
TexHuueckue yCTpoWCTBA M MNPAKTUUYECKOE IPUMEHEHHE: CHEKTPAJbHBIA aHaIu3
(cnexTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopenb onsita Peszepdopaa.
Omnpenenenne AIMHBI BOJIHBI JIa3epa.
Hab6mronenue nuHEHYaThIX CIIEKTPOB M3TYUYSHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol
Habmoienue nuHeivaToro cnexkTpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTHI,  JOKa3blBalOIIME  CIOKHOCTH  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaktuBHOCTH. OTBITH Pesepdopna mo onpeneneHnio cocTaBa paaroakTHBHOTO U3TYUYCHHUS.
CaoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHa W HeiTpoHa. Hykmonnass moxpenb snpa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.
Anbda-pacnian. DNEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amma-uznmyueHue. 3akoH
PaINOAKTUBHOTO pacnaja.
DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JleekT Macchl spa.
SAnepHble peakuuu. JlelleHUE U CUHTES sEP.
SAnepusiii  peaxtop. TepmosinepHslii cunTe3. IlpobieMbl M NEPCHEKTHBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPreTHKU.
DnieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
MeTo 161 HaOJIIOIEHUS U PETHCTPALMH 3JIEMEHTAPHBIX YaCTHI.
dyHaameHTanbHbIe B3auMoeiicTBusl. EQMHCTBO (hn3nueckoil KapTUHBI MUpa.
TexHHuecKkne yCTpoOCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHna,
SAIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH



Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE  3HAUYECHHE
aCTPOHOMUM.

Bun 3Bé3aH0r0 Heba. Co3Be3nus, spKue 3BE3MbI, ITAHETHI, X BUAUMOE JABIKEHHE.

ConneyHas cucrtema.

Connne. ConHeuHass akTMBHOCTb. McTounuk sHeprum CosHIAa M 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JlnarpamMma «CHEKTpajbHBIM KJIacC — CBETHUMOCTBY». 3BE3/BI
[JIABHOM TMOCJEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE37 TJaBHOM
Ioc/IeA0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNN U 3Boatonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mnneunsiit [IyTs — Hama [Manaktuka. [Tonoxxenue u aumxenue Connna B [Nanaktuke. Tums
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B siIpaxX rajakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwst
Bonbuioro B3peiBa. PennkToBoe usnyyeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuuecxkue nabnooenus

HabmroneHust HeBOOPY>KEHHBIM IJ1a30M C MCMOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH
IUI OTIpE/IETICHUS MOJIOXKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noJtymapus 1 sipkue 3BE31bl.

Hab6monenus B reneckon Jlynsl, uitaner, Maeunoro [Tyru.

O0o01arouee NOBTOPEHNE

Ponbp ¢u3Mkum U acTpOHOMUU B SKOHOMHYECKOHM, TEXHOJIOTHYECKOH, COIMATbHOU U
ATHUYECKON cdepax [esATEIbHOCTH 4YelOBeKa, pPOib W MecTOo (U3MKM W acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
npecTaBiIeHuit 0 GU3NYeCcKOl KapTHHE MUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX [IPEICTAaBICHUM O IpUpOJE.

Me:xknpeamMeTHble CBSI3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHs B 11 Kkiacce oCymecTBISETCS € Y4ETOM
COJIEP’KaTENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpauy U TEXHOJIOTHUH.

Medsicnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TO3HAHHUS:
sBIICHUE, Hay4dHbId (pakT, rumoresa, (u3myUeckas BeIMYUHA, 3aKOH, TEOPHs, HAONIOJCHUE,
9KCIIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHUI, TPUTOHOMETpHUUYECKHE (DYHKIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIUM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHBIX (DYHKLHUH,
MPU3HAKU NI0JI00MS TPEYTrOIbHUKOB, ONPEIEIICHNE TUIOMIAIU TUIOCKUX QUryp U o0bEMa Te.

buonocusa: snextpuueckue SBICHHS B JKUBOW MPUPOJE, KoieOaTelbHbIE IBUKCHHS B
KUBOM MPUPOJE, ONTHUYECKUE SIBICHUS B >KMBOM MPHUPOAE, ACHCTBUE pagualuy Ha >KUBBIC
OpPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAJUIMIECKON PEHIETKH, CTIEKTPATIBHBIN aHaJIH3.

leoepaghus: marHUTHBIE TIOTIOCA 3€MIIH, 3aJIe)KM MAarHUTHBIX pyl, GOTOChEMKa 3eMHOM
MTOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPSACECHUI.



Texnonocus: NTUHUM JJIEKTPOIIepead, TEHEpaTOp MEPEMEHHOIO TOKA, JJEKTPOIBUIaTelb,
WHAYKIMOHHAs TeYb, pajxap, paJuoNpHEMHUK, TeNeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIH anmapar, BOJOKOHHAsI ONITUKA, COJIHEYHAasi OaTapesl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenune ydeOHOro mpeamera «dusmka» Ha ypoOBHE CpeaHEro o01mero oOpa3oBaHUs
(0a30BBIi  ypOBEHB) MOJDKHO  OOECICUYMTh  JIOCTMKCHHE  CJICIYIOIIUX  JINYHOCTHBIX,
METAINpPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHUS y4ueOHOro mpeamera «DPu3nka» AOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONIMXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEeH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOSXKICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacHIMpeHne >KM3HEHHOTO ONBITa U OMbITa AESITEILHOCTH B IMPOIECCE Pean3alliid OCHOBHBIX
HAIpPaBIIEHUIN BOCIIUTATEIBHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKoro BOCIMTAHMSA:

cOpPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO UJIeHa POCCUHUCKOTO OOIIeCTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYSCKUX TYMAHUCTHUECKUX H JIEMOKPATHYCCKHX
LICHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTENbHOCTh B HMHTEpPEcax IPa)<IaHCKOro OOIecTBa,
y4acTBOBaTh B CAMOYTPaBIECHUH B 00pa30BaTeIbHON OpraHU3ally;

yMEHHE B3aUMOJCHCTBOBATh C COLHUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMEI 1 Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOM M BOJOHTEPCKON NESTEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH POCCUHCKON TPaKTAHCKON MJICHTUYHOCTH, TAaTPHOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCHUMCKUX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHHS,

CHOCOOHOCTH OLIEHHWBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMUYUBOTO OyAyIIero;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY HAy4HOrO0 TBOPYECTBA, MIPUCYILETO
¢bu3nyecKoil HayKe;

5) TpyA0BOIro BOCIMTAHUSA:

UHTEpeC K pa3IuyHbiM cdepaM npodecCHOHANbHON AESITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BHIOOp OymIyIIeH
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa3oBaHHIO B oOnactu (pu3MKu Ha
MPOTSKEHUH BCEU JKU3HU;

6) 3K0J10rMYEeCKOro BOCIMTAHMS :

c(OPMHUPOBAHHOCTh 3KOJOTHYECKON KyJIbTYpbl, OCO3HaHUE TIJI00AIBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIeM;



IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUII B OKpY)KAIOIEH CpeAe Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA;

pacilipeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HaHUM 110 (pU3HKe;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHUPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAayYHOU JeATEeNIbHOCTH, TOTOBHOCTh B IpOLIECCEe U3yUeHHs (U3NKU
OCYIIECTBIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble Jjornueckne geMcTBUS:

CaMOCTOSITENTLHO (DOPMYJTHPOBATh W AaKTYaJIM3UPOBaTh MPOOJEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEIEIATh IENH IeATeILHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKCHHSI;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEIICHHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTePHAbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIHLHOCTH, OICHHBATh COOTBETCTBHE pPE3YyJIbTATOB IEIISM,
OIICHWBATh PUCKH TOCIICICTBUIN JACSITEILHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMIOJHATH pPadOTy B YCIOBHSX pPEATBLHOTO, BHPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEaTHUBHOE MBIIIUICHHUE MPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBaTeabCKue JeiiCTBHS:

BIIQ/IETh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU W MeToAaMH (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOW M MPOCKTHOHN NEATEIHHOCTH B 001acTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPKAHKS, IPUMCHCHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,

BIIQJICTh BHJIAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIINH,
nmpeoOpa3oBaHUI0 W NPHUMEHEHUIO B Pa3IMYHBIX YYEeOHBIX CHUTyallMsX, B TOM YHCJE TMpHU
CO3/IaHUU yUEOHBIX MMPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITH MPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/adyy, BBIIBUTaTh
TUIOTE3y €€ pEIICHUs, HAXOIUTh AapryMEHTBI JUIS JIOKA3aTeNbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAJIM3MPOBATh IOJYYCHHBIE B XOJAC PEIICHUS 3aJaqdl  PEe3yJIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJladyd B 0Opa30BaTECIIbHOW JESATEILHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (DU3HKU;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETbh MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUIECKYIO 00JIACTh KU3HEACATEIHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.



Pabora ¢ unopmanmeii:

BJIAJIETh HaBBIKAMU MMONy4YeHHs HH(OpMAIK (PU3UIECKOTO COJCpPKAHUS M3 MCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH TIOWCK, aHalW3, CHCTEMAaTU3aLHUI0 U
MHTEPIIPETannio HHYOPMALIUH PA3THMYHBIX BUIOB U OPM MpeICTaBICHUS;

OLIEHUBAThH JJOCTOBEPHOCTh WH(OPMAIIHH;

UCIIONIb30BAaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHI B
pEUICHNN KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHM3AalMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeH s, IPAaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€30M1acHOCTH;

CO3/IaBaTh TEKCTHl (PU3UUECKOTO COJEPKAHWA B PA3TUYHBIX (Qopmarax ¢ ydEéToM
Ha3HAueHWs WHPOPMALMU W [ENEeBOM AayAWTOPUH, BBHIOMpas ONTUMAIBHYIO (GOpMYy
NPE/ICTaBICHUS ¥ BU3YaTH3aIIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIECTBIATH OOIIEHNE HA YPOKaxX (PU3UKH M BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMATYATh KOH(PIHUKTHI;

Pa3BEPHYTO U JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHHOW U WHIUBUIYIBHONU PaOOTHI;

BEIOMpATh TEMATHKY W METOIBl COBMECTHBIX JCHCTBHU C Y4ETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BbIBATH W KOOPAMHHPOBATH
NEUCTBUA O €€ MOCTHXKEHHMIO: COCTaBJIATh IUIaH JEHCTBUN, paclpedessiTh POk C y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIA/Ia M KAKJOTO yYACTHUKA KOMAHJbI B OOIIUN pe3yibTatT
o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIC TPOEKTHI, OLICHUBATh HJIEU C TO3WIIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PpA3JIMYHBIX CUTYyalusX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaJIbHbIe y4eOHbIE 1eiiCTBUS
Camoopranmuzanus:
CaMOCTOSITENTLHO OCYIIECTBIIATh TO3HABATENFHYIO NEATEIBHOCTh B O0JIaCTH (PU3MKH U
ACTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTH U JOPMYITUPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIFHO COCTaBIISATh IUIAaH pEIICHUs PACYETHBIX M KAYEeCTBEHHBIX 3ajay, IUIaH
BBIIIOJTHEHHSI TMPAKTUYECKOW paboThl ¢ YYETOM UMEIOHIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIOYTECHHI;
JaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEeHUH;
JieNaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
crocoO0CcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO OPYIUIMA B 00OJacTu  (Ppu3ukw,
MIOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCThH, OICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX Z[efICTBI/Iﬁ
Y MBICITUTEIFHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIECHHBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATH PEIICHHUS TI0 UX CHIDKCHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJTU3E PE3yJIbTATOB JICATEIIEHOCTH;

MNpUHHUMATDh C€6H, IHOHUMaA CBOM HEAOCTATKH U JOCTOHMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JIPYTHUX MPU aHAJIU3€ PE3YJIbTATOB IEATEIHHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B nmponecce JOCTUKCHUA IMYHOCTHBIX PE3YJILTATOB OCBOCHU ITPOTrpaMMBbI 11O (1)I/I3I/IKG JJISL
YPOBHS cpefHero oOmiero o0pazoBaHusl y OOy4YarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIICKT, MPEATOIaralonii coOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAKOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIIBHOE COCTOSIHUE,
BUJICTh HANPaBJICHUS PAa3BUTHS COOCTBEHHOH 3MOIIMOHATBLHOMN cephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPCryJImpoBaHus, BKIIIOYAKOILICTO CaMOKOHTPOJIb, YMCHUC NpUHHUMATDh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aTalTHPOBATHCS K HIMOLMOHAIBHBIM
HU3MCHCHUAM U IPOABJIATH FI/I6KOCTB, 6I)ITB OTKPLITBIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE IEHCTBOBAThH HCXOSl U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKJ'IIO'—IaIOH_[eﬁ CIIOCOOHOCTh MOHUMATh OMOIHNOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUUTBIBATh €TI0 TIPU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITIOYAOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHHS C APYTUMH
JIFOIbMU, 3a00TUTKCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(MIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHMA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
NESATEIIHOCTH JIFOJCH;

YUUTBIBaTh TPaHMLBl NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpIMaJIbHas cHcTeMa OTCuéTa, aOCOJIIOTHO TBEPJOE TENO, MJCAbHBIA ra3, MOJIEIH
CTPOECHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM 3JIEKTPUUECKUHN 3apsij NPU pEIICHUN
bu3HYecKuX 3a/1a4;

pacrio3HaBarh (hU3MYECKHe SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHMsSI BEIIECTBA U AJIEKTPOJAUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBIJKEHHE 110 OKPYKHOCTH, HHEpLHMs, B3auMmojeiictBue Ten, auddysus, OpoyHOBCKOE
IBM)KEHHE, CTPOEHHUE XHUJIKOCTeH M TBEPABIX Tel, U3MEHEHHe o0bEMa Tel NpU HarpeBaHUU
(oxJ1aXkeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, TUIABIEHUE, KPUCTAIIIN3ALus,
KHUIIEHUE, BJIAKHOCTb BO3/lyXa, MOBBIIICHNUE AABJICHUS Ia3a MPU €r0 HArpeBaHUM B 3aKPBITOM
cocylle, CBA3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B M30IpOLEcCax, AIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;



OIMCHIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIONb3Yysl (U3NUECKUE BEIWYMHBI: KOOpPJUHATA,
IyTh, MEpPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJa, UMIYJIbC Tejla, KHHEeTHYecKas
SHEprus, NMOTEHIHMallbHas D3HEPrus, MeXaHuueckas padoTa, MEXaHWYECKas MOIIHOCTb; IpH
ONMCAaHUU TMPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCHOJIB3YEMbIX BEIMYUH, WX
0003HAYEHUS U €TUHUIIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DPU3HUECKYIO BEIUUUHY
C JIpyTUMH BEIIMYMHAMH,

OIACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nueckue BENWYMHBI: JABJICHUE Tasza, TEMIlepaTypa, CpenHss KUHEeTH4YecKas SHEeprHs
XA0TUYECKOI0 JBWKEHMSI MOJEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPTusi, padoTra ra3a, KOd(QQHUIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMMCAHWU NPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCTIOJIb3YEMBIX BEITHUNH,
ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYI (PU3UYECKYIO
BEJIMUMHY C JPYTMMHU BEJTUYUHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA WU DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3NUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYecKoe IoJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TpPaKTOBaTh (PU3MYECKUI CMBICT MCIOIb3yEMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUYECKYIO BEJTMUUHY C IPYTHMH BEJIMYNHAMH,

aHATM3UPOBATh (YU3WYECKHE MPOIECCHl W SIBICHUS, WCTONB3Ys (U3NYECKHE 3aKOHBI H
MPUHIMIBE: 3aKOH BceMupHoro Ttarotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPAaHEHHsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUII, TIPUHIIUI
paBHOINpPAaBUsl MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKONM SHEPIHU TEIUIOBOTO JBUKCHMS
MOJIEKYJl ¢ a0COJNIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4eCKOEe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI ICHCTBUSL MAIIMH, MPHOOPOB M TEXHUYECKHUX yCTPOICTB;
pas3nnyaTh yCcaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM,

BBITIOJHATh JKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUM W TPOIECCOB C
UCTOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUH, TNpu 3TOM  (QOpPMYyJIHPOBaATH
npobiemy/3agadyy M TUNOTE3y Yy4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] M HWCIOJIb30BATh W3BECTHBIE METOJBI OLECHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NOpsIMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHpPOBATh PpPEe3yIbTaThbl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJE TaONMIl U IpadUKOB, J1€aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOmogaTh mpaBuiaa 0€30MacHOro TpyJda NpH IMPOBEICHUM HCCIENOBAHUN B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTh pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONb3YS
(bu3nyeckre 3aKOHbI M MIPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBM 337a4M BbIOUPATh (PU3HUECKYIO
MOJI€b, BBIIEIATh (PU3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI0 3HaueHHs! (PU3NYecKol BEINYHHBI,



pelare KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOYKY
paccyXJIeHU ¢ ONOPOi HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

UCTIONB30BaTh MPH PEUICHWHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(MOpPMAIMOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMM U IPEJICTABICHHs y4eOHOH u
HAyYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHIo;

NPUBOUTH MPUMEPB! BKJIAJa POCCUICKHX M 3apyOeKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecriedeHns1 6€30MacCHOCTH MIPU OOPAIIEHHUH C TPUOOPAMH U TEXHHYECKIMH yCTPOHCTBAMH, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOIIEl cpee;

paloTaTh B IPYIIIE C BBHIIIOJIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLCHMBATh BKJAJ KaXKJIOTO0 W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCSI YMEHUMA:

JI€MOHCTPHPOBATh HA MPUMEpPaxX poib U MECTO (PH3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
JEsTeNbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €UHCTBO (PU3MUECKONW KapTUHBI MUPA;

YUYUTHIBATh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
ANIEKTPUYECKUM 3apsiji, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO sIJIpa MIPU PeLIeHnH GU3NUECKUX 3a/1a4;

pacro3HaBath (hU3MYECKHE SBJICHUS (MPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJII Ha HPOBOAHMK C TOKOM M JABWXKYILIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAH!Us U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPaXKEeHHUE,
npesomiieHue, uHTepdepeHuus, audpakius W MOJIpU3alus CBeTa, JUCIEpPCUs CBETa,
dotoanekrpuueckuii 3¢ dekt (porodddexT), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE JTUHEHYATOro
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIUCHIBaTh M3YYECHHBIE CBOMCTBA BEILECTBA (DJIIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIEC SBJIECHUS (IPOLIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsil, CHJIa TOKa, OJIEKTPUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYILIas CHIIa,
paboTa TOKa, MHIYKLIHS MarHMTHOrO Mois, cwia Amnepa, cuia JlopeHla, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUECKOr0 M MarHUTHOIO IMOJIeH, MEepUoJ M 4YacToTa KoyieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHUja TOKa B MPOLIECCE TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHUE M ONTHYecKass CHJIa JIMH3bI, IPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS M €JUHHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JIaHHYIO (DU3UYECKYIO BEIUYMHY C JPYTUMH BETHUYUHAMU;

ONMCHIBATh HW3YyYEHHBIC KBAHTOBBIC SIBICHHUS W IPOIECCHI, HCIONB3Ys (u3myeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMmIynbc (OTOHA, MEpPHOA IoJypaclaja, SHEpPrus CBSI3UM ATOMHBIX s€p, IPU ONHCAHUHU
MPAaBWJIbHO TPAKTOBATh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAueHUs H



€IMHULIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIUYUHY C IPYTHMH
BEITMYMHAMU, BBIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3UYECKHUE IPOIECCH W SBICHUS, HCIONB3YS (DU3UYECKHE 3aKOHBI U
NpUHUMIBL: 3aKk0OH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M MNApaJUIEIbHOTO COEAVMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHa, 3akoH 3JIEKTPOMAarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OWHImITeNHHAa s ¢doTrodpdekrra, 3aKOH COXpPaHEHHs] DHEPrHM, 3aKOH
COXpaHEHUsI MMITYJbCa, 3aKOH COXPAHEHUs »SJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'O 4YHCIHa, MOCTyJaThl bopa, 3aKOH paJMOAaKTHUBHOTO pachajaa, MpU 3TOM pazindyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHs (TpaHUIIbI,
00J1aCcTH) TPUMEHUMOCTH;

ONpEIEeNATh HAIPABICHUE BEKTOPAa MWHAYKIMM MAarHUTHOTO IOJIA MPOBOJAHUKA C TOKOM,
cwiibl AMriepa u cuitbl JIopenna;

CTPOHTbH U OMHCHIBATh N300pakeHUe, CO3/1aBaeMOe TIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJHATH JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKHX SBJICHHM W TPOIECCOB C
UCTIIONB30BAHMEM TPSMBIX M KOCBEHHBIX UW3MEPEHHi: TMpH O3TOM  (HOPMYITHpPOBATH
npobiieMy/3ajady U TUNOTE3Y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMUTE OMBIT U POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBJISITh TPSIMbIE U KOCBEHHbIE HU3MEpPEHUS (PUINYECKUX BEIUYHMH, TPUH ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 H3MEPEHHs] M HCIOJIb30BATh H3BECTHBIE METOJAbl OLIEHKH
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEeI0BATh 3aBUCUMOCTU (PU3MUECKHUX BEJTMYUH C UCTIOIB30BAHUEM IPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBHCHUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W rpaduKoB, 1enaTh BHIBOJLI IO pe3yibTaTaM
HCCIIEI0BAHMS;

coOmogaTh TmpaBuWia 0E30MacHOro Tpyla TNPH IMPOBEICHUM HCCIEIOBAHUN B paMKax
y4e0HOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH M MPOCKTHOM  JESATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JaOOPaTOPHOro 000pyA0BaHUS;

pemats pacu€THble 3aJadydl C SIBHO 3a/JlaHHOM (U3NYECKOW MOJENbl0, HCIOJb3Ys
¢buznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/laydl BHIOMpATh (PU3NUECKYIO
MOJIeTIb, BBIICIATh (PU3NYECKHE BEIMYUHBI U (QOPMYIBI, HEOOXOMUMBIE ISl €€ pelIeHHUs,
MIPOBOANTH PACUEThI U OIICHUBATH PEAILHOCTD IMOJTYYCHHOTO 3HAYCHHS (PH3UUECKON BEITHMUNHBI,

pelaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKHM HEMPOTHUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHU ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCTIONG30BAaTh TP PEIICHUM YYeOHBIX 3a7ad COBPEMEHHBIC HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJICTaBICHUS y4eOHOW U
HayYHO-TIOMYJIIPHON HWH(POPMAIMH, TOJYYEHHONH U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAIIM3UPOBATh MOIyYaeMyI0 HH(OPMALIHIO;

OOBSACHATH MPUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, Pa3nuyaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIH30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIONIb30BaTh TCOPCTHUSCKHE 3HAHWUSA 10 (U3UKE B TOBCEAHCBHOW KH3HU IS
oOecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH, IS
COXPAHEHUs 3[I0POBBS U COOIIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;



paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COILMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNnbl, palMOHAIBHO paclpefensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi pooIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m KonrpoJsbnbie | IIpakTnyeckue
NPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bub6mmoreka [JOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUHU

9

bub6mmoreka [JOK
https://m.edsoo.ru/7f41bf7




2

bu6mmoreka [IOK

3.2 OCHOBBI TEPMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
ArperaTHble COCTOSTHUSI BEIIECTBA Bubnuoreia LIOK
3.3 P B ' 5 https://m.edsoo.ru/7f41bf7
@Da30BbI€ NEPEXObI )
Hroro no pazneny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmoreka [{OK
4.1 DNeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf7
2
ITocTostHHBIN AAEKTpUUYSCKUM TOK. TOKM B Bubnuoteia LIOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
pa3IMYHBIX Cpeaax 5
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




11 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHUe pa3/iesioB H TeM nudpoBbIe
Ne i/ P KonTpoibHbI IIpakTH4eckue (ugpp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
e padoThblI padoTsbI
pecypcebl
Pa3nen 1. 9JIEKTPOJIUHAMUKA
MarauTtHoe mosie. DJIeKTPOMarHuTHas bubmmorexa OK
1.1 ’ P 11 1 3 https://m.edsoo.ru/7f41c97
WHTYKIIAS .
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHMS U BOJIHBI
MexaHHYEeCKUE U 3JICKTPOMArHUTHBIC buomiorexa LOK
2.1 P 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHUsI
[
MexaHHYeCKUE U 3JICKTPOMArHUTHBIC bubmmorexa OK
2.2 P 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
c
but6mmoreka [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcCHOBBI CHIELIMATILHON TEOpUU
OTHOCHUTEIIBHOCTH

butbmmoreka [{OK
https://m.edsoo.ru/7{f41c97
c




Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
bubnuoreka [JOK
4.1 DJIeMEHThI KBAHTOBON ONTHKH 6 https://m.edsoo.ru/7f41¢97
c
bu6nuoreka [JOK
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41c97
c
but6mmoreka [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c97
Y
Hroro no pazgeny 15

Paznesa 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

but6mmoreka [{OK
5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97
(¢}
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUEE IOBTOPEHUE
but6mmoreka [{OK
6.1 O6o0maroree MOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne JemoncTpanun | Yuennudecknii | KosmuecTrBo yacos 1 DJIEKTPOHHBIE

ara
IKCHEPUMEHT Konutpoas | Ilpakruue uudponsie
Tema ypoka Bce HU3yYeH
n/ HbIe CKHe o0pa3oBaTe/IbHbI
ro s
n padoTsI padoThI ¢ pecypcel

®dusrka — HayKa o

npupoze. Hayunsie bubmoreka LIOK

1 3.09 https://m.edsoo.ru/ff0

MCETOObI ITO3HAHUA
a 32e2

OKpYyIKaromero Mmupa

AHaIOroBbIE U

uGpoBsIe
U3MEpHUTENIbHBIE

Ponb 3xcnepumentTa u
TEOPHH B IIPOLIECCE

IIO3HAHUS IPUPOIEL. 1 4.09
OKCIIEpUMEHT B

dusuke.

npudopHI,
KOMIIbIOTEPHbIE
JTATYUKH.

MopenupoBaHue
(bU3UYECKUX SIBICHUI
Y MIPOLIECCOB.
Hayunble runoressi.
DOU3NYECKHUE 3aKOHBI U 1 4.09
Teopuu. ['paHuier '
MIPUMEHUMOCTH
(bU3NYECKUX 3aKOHOB.
[TpuHLIMT
COOTBETCTBUSL.

Ponb u mecto duzuku 1 10.09 bubnuoreka LIOK
B (hOpPMHUPOBAHHH https://m.edsoo.ru/ff




COBPEMEHHOM HAay4YHOI
KapTHUHBI MUPA, B

. 0c33e6
IIPAKTHYECKON
JEATEIIBHOCTH JIIOACH
Mexannueckoe Mopenp N3yuenue
JBUKCHHUE. CHUCTEMBI HEPaBHOMEPH
OTHOCUTENBHOCTh oTcuéra, OT0 JIBUKECHUS
MEXAHUYECKOTO WJUTIOCTPALUs C LIEIIBIO
nerkeHus. Cucrema KMHEMAaTUYECKUX | ONpEeICIICHUs
orcuera. Tpaekropus. XapaKTEPUCTHUK MIHOBEHHOM
ITepememenue, JBUKCHHUS. CKOpPOCTH.
CKOpOCTb (CpenHss bubnuoreka [JOK
CKOPOCTb, MTHOBEHHAs 11.09 https://m.edsoo.ru/ff
CKOPOCTb) U 0c3508
YCKOpEHHUe
MaTepUaJIbHOU TOYKH,
UX IIPOEKIIMS Ha OCH
CUCTEMBI KOOpPAHMHAT.
Crnoxenue
MEpEMEILICHUH U
CJI0’KEHHE CKOPOCTEM.
PaBHOMEpHOE [Ipeo6pazoBanue | HccnemoBanu 11.09 bubnuoreka LIOK
MPSIMOJIMHEMHOE JIBIKECHUH C e https://m.edsoo.ru/ff
JBUKECHHE UCIIOJIb30BAaHUEM | COOTHOLIEHMS 0c3620

IIPOCTBIX MEXIY
MEXaHHU3MOB. Iy TSIMH,
MPOUJEHHBIM
U TEJIOM 32

T10CJICJOBATCII




bHbBIC PABHbBIC
MPOMEKYTKH
BPEMEHU IPU
PaBHOYCKOPEH
HOM
JIBIDKCHHH C
HavyaabHOM
CKOPOCTBHIO,
PaBHOU HYJIIO.

PaBHOyCKOpeHHOE
MPSMOJIMHEHOE
JBUYKEHUE

N3yuenue
JBUKEHUS
Opycka 1o
HaKJIOHHOU
MJIOCKOCTH.
Hccaenosanu
e
3aBUCUMOCTH
in
YIOPYTOCTH,
BO3HMKAIOIIN
X B IIPY>KUHE
Y PE3UHOBOM
oOpasiie, oT
170'¢
nepopMaruu.
Uccnenosanu
€ yCJIOBUH
paBHOBECHS
TBEPAOTO

17.09

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c372e




Tena,

HIMEIOIIETO
0Chb
BpalLCHUS.
I'paduku 3aBuCUMOCTH
KOOpJMHAT, CKOPOCTH,
2 YCKOpEHUs, MyTH U 18.09
NepEeMEICHUS
MaTEepUaIbHON TOYKU
OT BPEMEHH.
Pemenune 3amau no
9 teMe «MexaHnnueckoe 24.09
JBUKCHUE»
Pemenue 3amay no
10 TeMe «MexaHnnueckoe 25.09
JBUKEHHUE»
[Tanenue Ten B N3yuenne
BO3JyX€ U B JBUKECHUS
pa3pekeHHOM 1IapuKa B
CBo0OoHOE MazieHHe. IIPOCTPAHCTBE. BSI3KOI Bubmmorexa IIOK
11 Yckopenue H3mepenne JKUJKOCTH. 25.09 https://m.edsoo.ru/ff
CBOOOHOrO Ma/IeHUs YCKOpEHHUS 0¢39¢cc
CcBOOOIHOTO
MaJeHUs.
Pemenue 3amay no
12 teme «CBoOOIHOE 1.10
naJIcHuE»
13 Kpusonnneiinoe Habmonenue N3yuenue 2.10 bubnuoreka [IOK




JIBWKEHUE. [[BuxkeHune
MaTepUAIbHON TOUKH
10 OKPYXHOCTH C
MOCTOSIHHOM 110
MOJAYJIIO CKOPOCTBIO.
VYrI10Bast CKOPOCTS,
JIMHEWHAs1 CKOPOCTb.
Ilepuon u yacrora
oOpareHusl.
LleHTpocTpeMUTEIBHO
€ YCKOpEHHUe.

JBUKEHUS Tea,
OpOIIEHHOTO TIOT
YTJIOM K
TOPU30HTY U
TOPU30HTAJIBHO.
Hampasnenue
CKOPOCTH TIpU
JBUKEHUU T10
OKPY>KHOCTH.

JBYKCHUS
Tena,
OpOILIEHHOTO
TOPU3OHTAIIBH
0

https://m.edsoo.ru/ff
Oc3ada

14

TexHuueckue
yCTpOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE!
CIIUJIOMETP, JBUKEHUE
CHaps0B, LIETIHbIE U
pEMEHHBIE TIepelayu.

2.10

15

Pemenue 3anau no
TeMe
«KpuBonuneiinoe
JIBIDKEHUE»

8.10

16

Penrenue 3amayu mo
TeMe «MexaHU4eCcKoe
JIIBIOKEHUE)

9.10

17

[TpuHIMT
OTHOCUTEIHLHOCTH
lammnes.
NuepunansHbie

SBienue
WHEPLIMH.

9.10

bubmnoreka LJOK

https://m.edsoo.ru/ff
0c3be8




CHUCTEMBI OTCUETA.
ITepBbIii 3aK0H
HreroTona

Macca tena. Cuna.

CpaBHeHue macc

[TpuHLIMT B3aUMO/JICVCTBYIO
bu6mmoreka [JOK
CYIEPIIO3UIUU CHJL. IUX TEI.
18 Broboil 3aKom Broboii 3aKor 15.10 https://m.edsoo.ru/ff
p p 0c3be8
HreroTona s HrroTona.
MaTepUAIbHON TOUKH N3mepenue cu.
Pentenue 3amayu mo
19 teme «BTropoii 3akoH 16.10
Hrrotonay
Tperuii 3akoH bubnuoreka [IOK
20 Herotona s 16.10 https://m.edsoo.ru/ff
MaTepUaJIbHBIX TOYEK Oc3be8
3aKoH BCEMUPHOTO CII03KeHUE CHIIL.
tarotenus. Cuna bubmuorexa [JOK
21 TsDKecTH. IlepBas 22.10 https://m.edsoo.ru/ff
KOCMHYECKas 0c¢3d00
CKOPOCTb
Pemenue 3ama4 mmo
TeMe «3aK0H
22 23.10
BCEMHUPHOT'O
TATOTEHUS
23 Cuna ynpyrocru. 3aBUCUMOCTh 23.10 bubnuoreka [IOK

3akoH I'yka. Bec Tena

CHUJIBI YIIPYTOCTH
oT e opMaIum.
HepecoMocTs.
Bec rena pu

https://m.edsoo.ru/ff
Oc3el8




YCKOPEHHOM
nogbeEMe U
MHaJIeHUU.

24

Tpenue. Buasl TpeHus
(TIOKOSI,CKOJTb)KEHHU S, Ka
yeHust). Cuma TpeHus..
Cyxoe tpenue. Cuna
TPEHUS CKOJIBLKEHUS U
cuia TPEeHUs
nokost. Ko purment
Tpenus. Cuna
CONPOTHUBIIEHUS NIPU
JBUKEHUU Teja B
JKUJKOCTH WM rase

CpaBHeHHe cuil
TPCHUSA ITOKOA,
KauCHUA U
CKOJTB)KCHHUSI.

511

bu6moreka [JOK
https://m.edsoo.ru/ff
0c3176

25

Perenue 3agay o
Teme «Bunel cum»

6.11

26

IloctynarensHoE U
BpaIiaTebHOe
JIBHKEHHE a0COIIOTHO
TBEPAOIO TEJIA.
MowmeHT cuibl
OTHOCUTEIILHO OCH
Bpaienus. [1neqo
CHUJIBIL. Y CIOBUSA
paBHOBeCHsI TBEPAOTO
Tena

VcaoBus
paBHOBECHS
TBEPJIOIO TeJIA.
Buner
paBHOBECHS.

6.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Oc41a6

27

Texandueckne
YCTpPOMCTBA U

12.11




MPAKTHYECKOE
MIpUMEHEHHE:!
MIOIIITUITHUKH,
JBUKECHHE
HCKYCCTBEHHBIX
CIIyTHUKOB.

Penrtenue 3amau

13.11
«Cwuibl B mpupoze»
HNmnynsc 3aKoH
MaTepUaTbHON TOYKH, COXpPaHCHUS
CHCTEMBI HMITyJIbCa.
MaTepHUaTbHBIX TOYCK. PeaktusHoe
bubmuoreka [JOK
HMTyTbC CHITBI |1 JBIDKEHHE.
28 13.11 https://m.edsoo.ru/ff
A3MEHEHNE UMITYJIbCA
y 0c43d6
Tena. 3aKoH
COXpaHEeHUs
HUMITYJIbCA.
PeakTuBHOE IBUMKEHHUE
N3yuenne
Pabora 1 MOIITHOCTE a0COJIFOTHO
cwibl. Kunetnueckast HEyIpyroro
SHEPrus yaapa ¢
o bu6mmoreka [IOK
MaTepUuaIbHOU TOUKH. [IOMOIIBIO
29 T 5 19.11 https://m.edsoo.ru/ff
eopeMa o BYX
p By 0c4502
W3MEHEHNHT OJIMHAKOBBIX
KHHETHYECKONH HUTSHBIX
SHEPTUU MAasTHUKOB.




30

IloTenmmmanpHas
SHEPrusl.
IloTrennmanpHas
SHEPrusi ynpyro
nepopMHUpPOBaHHON
MPY>KUHBI.
IToTrenuanbHas
SHeprus Teaa BOIu3u
MOBEPXHOCTU 3eMIIH

20.11

bu6mmoreka [IOK

https://m.edsoo.ru/ff
Oc461la

31

IToTeHIIMaNLHBIE U
HETIOTEHIIMAJIbHEIC
cuibl. CBsi3b paboThI
HETIOTEHIIMAJIBHBIX CHJI
C U3MCHEHHEM
MEeXaHHYeCKOU
SHEPIUU CUCTEMBI TEIL.
3aKOH COXpaHEHHUs
MEXaHUYECKOM
SHEPruu

[Tepexon
HOTEHIIMAIbHON
SHEPTUU B
KMHETHYECKYIO 1
obparHo.

20.11

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0c478¢

32

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUS.
Texnuueckue
YCTpPOMCTBA U
[IPAKTUYECKOE
MIPUMEHEHUE:
BOJIOMET, KOMED,
IIPY’KUHHBIN ITUCTOJIET,
JIBUOKEHUE PAKET.

26.11

Texunueckue

27.11




yCTpOiCTBa

33

Pemenune 3ama4d mo
teme «Mmiynsc.
Pabora, MouHocTs,
OHeprus»

27.11

34

JlabopaTtopHnas pabota
Ne9. «MccnenoBanue
CBSI3U PabOTHI CUJIBI C
W3MECHEHUEM
MEXaHHYECKOU
SHEpPruu Teja Ha
MIpUMEPE PACTHKEHUS
PE3UHOBOIO KI'yTa»

3.12

35

Pemenune 3ama4d mo
TeMe «KnHemaTuka.
Jrnnamuka, 3akoH
COXpAHEHUS B
MEXaHUKe)

4.12

36

KonTponbHas pabota
110 TeME
«Knunemaruka.
Junamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHUKE»

4.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4b74

37

OCHOBHBIE TTOJIOKEHMS
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
1 BX OIBITHOE
000CHOBaHHE.

OnbITHI,
JTIOKa3bIBAOIIIHE
JTUCKPETHOE
CTpOCHHE
BEIIICCTBA,

10.12

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




bpoyHnoBckoe
nerxenue. Audpdysus

(dhoTorpadun
MOJICKYJT
OpPraHUYECKUX
COCTMHEHUH.
OnBITH IO
muddy3umn
JKUIKOCTEN U
rasos.

Mopenb
OpOYHOBCKOTO
JIBHOKCHUS.

Monpens oneiTa

[IrepHa.
OMBITHI,
Xapakrep ABUKEHUA U
. JOKa3bIBAIOIIINE
B3aUMOJICUCTBUSA
CYyILLIECTBOBAHKE
4aCTUL] BELIECTBA.
MEKMOJIEKYJISIPH
Mopenu cTpoeHus
. oro
38 rasoB, XXUJIKOCTEU U . 11.12
R B3aUMOJCHUCTBUS.
TBEPBIX TENI U
P . Mogeins,
00BsICHEHHE CBOMCTB
HJUTFOCTPUPYIOLLL
BEIL[ECTBA HA OCHOBE
. ast IpUpoay
ITUX MOJEIEH.
JIABJICHUS ra3a Ha
CTEHKH COCYyJa.
39 Macca u pazmepsl Onpenenenue 11.12
Mmoutekyn. Koianuectso MacChbl

BCIICCTBA.

BO3/lyXa B




[TocTostnnast ABoraapo

KJIaCCHOM
KOMHATE Ha
OCHOBE
HU3MEPEHUN
00BéMa
KOMHATBHI,
JIaBJICHUS U
TEMIEPATypPbl
BO3/yXa B
HEM.

TemnoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana

40 17.12
temnepatyp Llenbcus.
[lIxana remnepatyp
KenbBuHa.

41 Monaenp nIeaTsHOTO OTIBITH, 18.12 bu6mmoreka [IOK
rasza. OcCHOBHOE JOKa3bIBAIOIINE https://m.edsoo.ru/ff
ypaBaenne MKT IMCKPETHOE Oc4fde
HJIeabHOIO Ta3a. CTpOEHUE

BEIIECTRBA,
¢dororpadun
MOJIEKYJ
OpraHUYeCKUX
COE€INHEHUN.
OnbITEI IO
muddy3un

JKUOKOCTEU U




rasoB.

Monenb
OpOYHOBCKOTO
JIBYDKCHUS.
Mogenp onbITa
[IITepHa.
OnbITHI,
WJLTIOCTPUPYIOII
ue ypaBHEHHE
COCTOSIHUS
HJIeaJIbHOTO Ta3a,
H30IPOIIECCHI.

42

Pemenue 3anau mo
teme «OCHOBHOE
ypaBHeHue MKT
U/1€aIbHOTO ra3a

18.12

43

AOcomoTHas
TeMmrepaTrypa Kak Mepa
cpenHen
KHUHETUYECKOM
SHEPIrUuM TEIIOBOTO
JBIDKCHUS YaCTUII
raza. YpaBHEHUE
Menpeneena-
Knanelipona

24.12

bu6moreka [JOK
https://m.edsoo.ru/ff
OcSl1le

44

3akon JlambTOHA.
["a30BBIC 3aKOHBI

25.12

45

JlaGopaTopHas pabota

25.12




Nell. «MccnenoBanue
3aBUCUMOCTH MEXTY
napaMeTpamu
COCTOSIHUS
pa3pexKEHHOr0 ra3a

46

N3onporieccel B
HJIeaIbHOM Trase C
MOCTOSIHHBIM
KOJIMYECTBOM
BeniectBa.l paduyecko
€ TIpeJICTaBJICHUE
M30IPOLIECCOB:
HU30TepMa, H30X0pa,
nu3obapa.

14.01

bubmnoreka LJOK

https://m.edsoo.ru/ff
0c570e

47

Texnuueckue
YCTpOMCTBA U
MPaKTUYECKOE
IIPUMEHEHUE:!
TEPMOMETp, HapoMeTp.

15.01

48

Pemenue 3amau 1o
TeMe «["a30BBIE
3aKOHBD)

15.01

49

TepMoauHamuueckast
cucreMa. BHyTpeHH:s
SHEPrus
TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
W3MEHEHHS.
KonauyecTBo TemoTsl

21.01

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0c5952




u pabota. BuyTpeHHss
SHEprus
OJIHOATOMHOTO
U7aBbHOTO ra3a

N3menenue
BHYTpPEHHEI
SHEPTUH Tema
MIPHU COBEPILICHUH
paboTHI: BBIIET

MpOOKHU U3
OYTBUIKH T10]T
Buael Temionepenayn: JIIEUCTBUEM
TEIUIONPOBOJHOCTb, CXKaToOTO bubmmorexa TIOK
50 22.01 https://m.edsoo.ru/ff
KOHBEKIIMS, BO3/yXa, 0¢5¢36
W3JIyYEHHUE. HarpeBaHue
s¢upa B
JIaTyHHOU
TpyOKe myTém
TPEHUS
(BUICOIEMOHCTP
arus).
YenpHas N3mepenue
TEIUIOEMKOCTD YIEITbHON
BEIIECTBA. TEII0EMKOCTH bubmanoreka LJOK
51 KonnuecTBo TEIIOTHI 22.01 https://m.edsoo.ru/ff

[IpH TeIUIonepeave.
IMousrue 06
ananabaTHBIN TIPOIECC

0c5¢36




52

[TepBolii 3aKOH
TEPMOJIMHAMUKH.
[TpumeHeHnenepBoro
3aKOHa
TEPMOJIMHAMMKH K
U30IIPOLIECCAM.
I'paduueckas
UHTEPIPUTALUSL
paboThI raza.

28.01

bu6mmoreka [IOK

https://m.edsoo.ru/ff
Oc5efc

53

HeoGpatumocTs
MPOIIECCOB B MPHPO/IE.
Bropoii 3akoH
TEPMOMHAMHUKA

OmnsIT IO
aguabaTHOMY
pacIIupeHHIO
BO3/1yXa (OMBIT C
BO3YIITHBIM
OTHHUBOM).

29.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6230

54

TernnoBble MaIIUHBI.
[TpuHIMn nercTBus
TETUIOBBIX MAIIIHH.
[IpeoOpazoBanue
SHEPTUHU B TEIJIOBBIX
mamuHax. KITJ]
TETIOBOM MaIluHbI

4.02

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c600a

55

[uxn Kapno u ero
KI1/]

5.02

56

Pemenne 3amau no
teme «Bropoii 3akoH
TEPMOANHAMHKN

5.02

57

DKOJIOTUYECKUE

11.02




POOIEMBI

TEIUIOPHEPTETUKHI
Monaenu
MapoBOM
TYpOUHBI,
O06o0maromuii ypok yp
JIIBUTaTENS bu6mmoreka [IOK
«MonekynsipHas
58 BHYTPEHHETO 12.02 https://m.edsoo.ru/ff
¢u3uka. OCHOBBI
Cropasusl, 0c6938
TEPMOJAUHAMUKI
PEaKTUBHOTO
JIBUTATEIIS.
Pemenue 3am1au o
59 Teme «OCHOBBI 12.02
TEPMOJIMHAMUKI
Konrponbnas padora
10 TEME bubnuoreka [JOK
60 «MonekynsapHas 18.02 https://m.edsoo.ru/ff
¢duzuka. OCHOBBI 0c6a50
TEPMOJMHAMUKI
[TapoobpazoBanue u bu6mmoreka [JOK
61 KOHACHCAIIHSI. 19.02 https://m.edsoo.ru/ff
Hcnapenue u kunexnue 0c63b6
62 AOGcomroTHasa 1 CBoiicTBa 19.02 bu6mmoreka [IOK
OTHOCHUTEJIbHAs HACBIIIEHHBIX https://m.edsoo.ru/ff
BJIQXKHOCTh BO3/yXa. MapoB. 0c64d8

Haceiensslii nap.
VnenpHas Temnora
napooOpa3oBaHHUsL.
3aBUCUMOCTh

Kunenue npu
ITOHMKEHHOM
JIABJICHUMU.
Cnoco6b!




TEMIIepaTypbl KUIICHUS
OT JIaBJICHHUS.

HU3MCPCHUA
BJIa’>KHOCTH.

63

JlaGopaTopHas pabota
Nel2. «M3mepenue
OTHOCHUTEJIBHOMN
BII&KHOCTH BO3yXa)»

25.02

64

Pemenue 3amay no
TeMe
«ITapoobpa3oBanue u
KOHJICHCAIINSD)

26.02

65

TBépnoe Teno.
Kpucrannueckue n
amMop(QHbIe Tena.
AHN30TpONUs CBOMCTB
KpucTauioB. JKuakue
KpPUCTAJLJIBL.
CoBpeMeHHbIE
MaTepuabl

26.02

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0c65f0

66

[InaBnenne n
KPUCTAILTH3AIHS.
VY nenpHas Temiora
IIJIABJICHMS.
CyOnmumarust

HabGmronenue
HarpeBaHus U
IIIaBJICHUA
KPUCTALTIIECKO
ro BEIIecTBa.
JleMoHCTpanus
KpUCTAJUIOB.

4.03

bu6moreka [JOK
https://m.edsoo.ru/ff
0c6708

67

YpaBHEHHE TEIIIOBOTO
Oananca

5.03

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




Perenue 3agay nmo

68 TeMe «YpaBHEHUE 5.03
TEIUIOBOTO OanaHcay
Pemenne 3amau no
69 TeMe «YpaBHEHHUE 11.03
TEIJIOBOTO OasiaHCca
YcerpolicTBo u
TIPUHITATT
DnexTpusanus Te. .
. JeNUCTBUS
DIIEKTPUYECKHI 3apsi. bubnuorexa [JOK
3JIEKTPOMETPA.
70 JIBa Buaa . 12.03 https://m.edsoo.ru/ff
Bzanmoneiicteue
BJIEKTPUUECKUX Ocbbce
HA’JIEKTPU30BaH
3apsAI0B
HBIX TeJl.
[IpoBoiHMKY B
[IpoBOoHUKH,
3IEKTPOCTATUYEC
TUDJICKTPUKU U
KOM IIOJIE. bu6mmoreka [JOK
MOJTYPOBOTHUKH.
71 JvanekTpuku B 12.03 https://m.edsoo.ru/ff
3aKOH COXpaHEHUS
3JIEKTPOCTATUYEC Ocbbcec
AIIEKTPUIECKOTO
KOM TI0JI€.
3apsaa
B3anmoneiictBue DNEeKTpUYECKOe
bubmuoreka [JOK
3apsAI0B. 3aKOH nose
72 . 18.03 https://m.edsoo.ru/ff
Kynona. Toueunslii 3apsKEHHBIX TEIL.
. Ocb6eed
AIEKTPUUECKUH 3apsiT
73 Hamnpsox€nnocTs 19.03 bubmuotexa [JOK

AIIEKTPUUECKOTO MOJIS.
[TpuHnmn

https://m.edsoo.ru/ff
0c6df2




CYTEepHO3UIINH

AIEKTPUUECKHUX TTOJIEH.

JInann
HANPSKEHHOCTH
ANEKTPUYECKOTO IOJIA.

Pemenune 3ama4d mo

74 19.03
Teme «3akoH KymoHa»
Pabora cun
ANEKTPOCTATUYECKOTO bubnmoreka [JOK
75 o, IloTeHmma. 25.03 https://m.edsoo.ru/ff
PazHocTh 0c6100
[MOTEHIMAJIOB
Pemenue 3a1a4 110
TeMme «lToTeHmman.
76 t 8.04
Paznoctn
[MOTEHIMAIIOB)
[TIpoBOgHYKY 1
TUDIIEKTPUKH B
bubmuoreka [JOK
AJEKTPOCTATUYECKOM
77 9.04 https://m.edsoo.ru/ff
oJIe. 0c7018
Hwusnexrpuueckas
MIPOHUIIAEMOCTh
78 DNEKTPOEMKOCTb. 3aBUCUMOCTh 9.04 bubnmoreka [JOK
Koupencarop DIIEKTPOEMKOCTH https://m.edsoo.ru/ff
IIOCKOTO 0c7126

KOHJICHCATOpa OT
10N
TUTACTHH,
pacCTOSIHUS




MCIKAY HUMH U
AUBJICKTPHUIECKO

(v

u

IIPpOHUIIACMOCTHU.

79

DIIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCATOopa.
OHeprus 3apsKEHHOTO
KOHJIeHCcaTopa

OHeprus
3apsKEHHOTO
KOHJIeHCaTopa.

15.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c72c0

80

TexHnuueckue
YCTpPOMCTBA U
MIPaKTUYECKOE
IIPUMEHEHUE:!
AJEKTPOCKOT,
AIIEKTPOMETP,
ANEKTPOCTATUYECKAS
3aIlMTa, 3a3€MJICHUE
AIIEKTPOTIPUOOPOB,
KOHJIEHCATOP,
KOIIUPOBAJIbHBIN
arnmapar, CTpyiHbIN
MIPUHTED.

16.04

81

Pemenue 3anau no
TeMe
«INEKTPOEMKOCTb.
DOHeprus 3apsyKeHHOTO
KOHJICHCATOpa»

16.04

82

JlaGopaTopHas pabota

22.04




Nel4. "Usmepenue
BJIEKTPOEMKOCTH
KOHJeHcaTopa"

83

[TpyuHIMn AelCTBUS U
IPUMCHEHUE
KOHJIECHCATOPOB,
KOITUPOBAIHHOTO
armapara, CTpyHHOro
MIpUHTEPA.
DJeKTpoCTaTUYECKas
3aIUTa. 3a3eMIICHHE
AIIEKTPONPUOOPOB

DJIeKTpocTaTu4e
CKasl 3aluTa.

23.04

84

DJIEKTPUYECKUH TOK.
Vcenosus
CYIIECTBOBaHUS
AIEKTPUUYECKOTO TOKA.
HMcTouHuku ToKa.
ITocTOSIHHBIN TOK.
Cuita Toka.
Hampsoxenue.
DneKTpUIECKOe
CONPOTHUBIICHUE.

Y nenbHOE
CONPOTHUBJICHUE
BenecTa. 3akoH Oma
JUTSl y4acTKa Lenu

3aBUCUMOCTh
BIIEKTPOEMKOCTH
MJI0CKOTO
KOHJIEHCATOpa OT
Iouaau
IIACTHUH,
paccTostHus
MeX1y HUMH U
JTURJIEKTPUUECKO
i
MIPOHUIIAEMOCTH.
N3mepenue cumbl
TOKa U
HaIpsKEHUSI.
3aBUCUMOCTH
COMPOTHUBIICHUS
HAJTUHAPUYECKU

23.04




X TIPOBOJHUKOB
OT JUIMHEI,
IUTOIA U
MTOTIEPEYHOTO
CEUYECHHS U
Marepuana.

85

Pemenue 3amau no
TeMe
«XapaKTepUCTUKHU
ANEKTPUUECKOTO TOKa

29.04

86

ITocnenoBarenpHOE,
napajuieJIbHOE,
CMEIIIaHHOe
COEJIMHEHHE
MIPOBOIHUKOB.
JlaGopaTopHas pabota
Nel5. «MI3yuyenne
CMEIIaHHOTO
COEZIMHEHUS
PE3UCTOPOBY

CMelrangoe
COEINHEHNE
MIPOBOJTHUKOB.

0.5

30.04

bu6moreka [JOK
https://m.edsoo.ru/ff
0c7410

87

PabGoTa
AIEKTPUYECKOTO TOKa.
MomHocTh
AIIEKTPUYECKOTO TOKA.
3akoH [xoyns-Jlenma

30.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7838

88

Perenue 3agay no
TeMe «CoenuHeHue
MIPOBOTHUKOBY»

6.05

89

DNEeKTPOABUKYIIIAS

[Ipsimoe

0.5

7.05

bu6moreka [JOK




CWJIa U BHyTpEHHEE
COIMPOTHUBIICHUE
MCTOYHHKA TOKA.
3akod Oma s
MOJIHOM (3aMKHYTOM)
AIIEKTPUYECKON LIEIH.
Kopotkoe 3ambIkaHue.
JlaboparopHas paboTa
Nel6. «3mepenne
OJ1C ucToyHHKa TOKA
U €T0 BHYTPEHHETO
COTPOTHUBIICHUS

U3MEPEHNE
3JEKTPOIBHKYI]
€l CUJIBI.
Kopotkoe
3aMbIKaHUE
raJjbBaHUYECKOT
0 dJIEMEHTa U
OLICHKA
BHYTPEHHETO
CONPOTHUBJICHUSI.

https://m.edsoo.ru/ff
0c7ae0

90

DJNeKTpOHHAs
MIPOBOJIUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUSA
METaJIOB OT
TEeMIIepaTyphl.
CBepXIpoBOIUMOCTD

3aBHCHUMOCTD
CONPOTHUBIICHUS
METAJIJIOB OT
TeMIIepaTyphl.

7.05

91

DNEeKTpUUECKUN TOK B
Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

13.05

92

[TonynpoBOTHUKH.
CoOcTBeHHas U
pUMeCHast
MIPOBOMMOCTD.
CaoiicTBa p—n-
nepexoa.

14.05

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc84ae




[TonynpoBOTHUKOBBIE
IPUOOPHI

DIIEKTPUYECKHUI TOK B [IpoBoumMocCTH HabGmonenue

pacTBOpax u 3JEKTPOJIUTOB. 3JEKTPOJIN3A.

pacruiaBax bubmmoreka [JOK
93 3JIEKTPOJIUTOB. 20.05 https://m.edsoo.ru/ff

DIIEKTPOIUTHYECKAS 0c82ba

JUCCOIAIMS.

DIIEKTPOJIN3

Hckposont

DIEKTPUUYECKHUI TOK B paspsan u

razax. MIPOBOJIUMOCTH

CaMOCTOSTENLHBINA U BO3JIyXa. Bubmmorexa LIOK
94 . 21.05 https://m.edsoo.ru/ff

HECaMOCTOSITEJIbHbII OnHOCTOPOHHSIS 0c84ac

paspsia. MouHus. IIPOBOAUMOCTD T

IImazma oaojaa.
95 TexHnunueckue 21.05

YCTpPOMCTBA U
MPaKTUIECKOe
pUMEHEeHNE!
amrepmerp,
BOJIETMETP, PEOCTAT,
UCTOYHHUKH TOKA,
AIIEKTPOHArPEBATEIbH
bI€ PUOOPHI,
AIIEKTPOOCBETUTEITHHBI
e puoOOPHI,
TEPMOMETP




COTIPOTHUBJICHUS,
BAKyyMHBIN JUO,
TEPMHCTOPHI U
(hOTOpE3UCTOPHI,
MOJIYITPOBOIHUKOBBIM
IO, TaJIbBAHHUKA.

DIIEKTPUYECKUE

MPUOOPHI U

YCTPOWCTBA U UX bubnuorexa [JOK
96 MPAKTUYECKOE 27.05 https://m.edsoo.ru/ff

npumeHenue. [Ipasuina 0c86fc

TEXHUKHU

Oe3omacHOCTH

O6oGmaromii ypok bu6mmoreka [IOK
97 (DTEKTPOTHHAMIKAY 28.05 https://m.edsoo.ru/ff

0c88be

Konrponbnas padora

10 TeMe

«NEeKTpOCTaTUKA.

[TocTosiHHBIN

AIIEKTPUYECKUI TOK. bubnuoreka [IOK
98 Toxu B pa3nu4HbIX 28.05 https://m.edsoo.ru/ff

cpenmax» Oc8ag8a

/Bcepoccuiickas

poBepoyHas paborta

IpY IPOBEIEHUH Ha

OyMa)XHOM HOCUTEJE
99 Pe3epBHbIii ypok. bubnuoreka LIOK

KonTpousbHas paboTa

https://m.edsoo.ru/ff




10 TEME
"DneKkTpoaAuHAMHKA

"

0c8c56

100

PesepBHbI ypOK.
O6o0maromuii ypok
o remaMm 10 xmacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c8f6e

101

PesepBHBI ypOK.
O606maromuil ypok
no temam 10 knacca

102

BxonHas KOHTpOJIbHAS
pabora.

18.05

102

IIpomesxyTouHas
attecranus. Mtorosas
KOHTpOJIbHAsA paboTa.

14.05

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




11 KIIACC

Ne
n/
1|

Tema ypoka

JdemoHcTpan
110

Ydyennueck
ui
JKCIIepUMe
HT

KoanuyecTBO 4acoB

Bcer | KonTpoJubH
0 ble padoThI

IIpakTH4yeck
ue padoTbl

Jlara
H3Yy4YeH
us

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

ITocTostHHBIC
MAarHHTEI.
BzaumopeiictBue
MMOCTOSIHHBIX
MarHuTOB.
MarauTHoOE 1oJIe.
Bekrtop
MarHUTHOM
WHIYKITUH.
[Tpunimn
CYTEPIIO3UIINH
MarHUTHBIX ITOJICH.
JIMHM MarHuTHOM
WHIYKIHUU.
KapTtuna nunuii
MarHuTHOM
WHYKITUHU OIS
MOCTOSIHHBIX
MarHuTOB.

3.09

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9
778

Pemnrenue 3anau
«Bekrop
MarHUTHOM
WHIYKIHUU.

3.09




[TpuaTIO
Cynepno3uLiu
MarHMTHBIX ITOJICH.
JIMHUM MarHuTHOM
UHIYKUIUAN.

MarauTHoe 110J1e
MIPOBOJTHUKA C
TokoM. Kaptuna
JIMHUN UHYKIMA
MarHUTHOTO MOJIS

JUIMHHOTO
PSIMOTO

bu6anoreka LIOK
MIPOBOJIHUKA U

4.09 https://m.edsoo.ru/ff0c9

3aMKHYTOTO

3fe
KOJIBLIEBOT'O
MIPOBO/IHUKA,
KaTylIKa C TOKOM.
OmnsIT Opcrena.
Bzaumoneiicteue
MIPOBOJIHUKOB C
TOKOM
JIaGopartopHas
pabota Nel. bu6muoteka [{IOK
«M3yuenue 5.09 https://m.edsoo.ru/ff0c9
MarHUTHOT'O MOJISz 8fe
KaTYLIKA C TOKOM»
Cuna Amrepa, ee 10.09 bubnuorexa [JOK
MOJIYJb U https://m.edsoo.ru/ff0c9

ac0

HaITpaBJICHHUC..




JlabGopaTopHas
pabota No2.
«HccnenoBanue
JIEUCTBUS
MTOCTOSTHHOTO
MarHura Ha paMKy
C TOKOM»

Pemenne 3agau
«Cuna Amnepa, ee
MOAYJb U

10.09

HaIIpaBJICHUC)).

Pemenne 3amaq
«JlericTBust
MMOCTOSSHHOT' O 11.09
MarHuTa Ha PaMKy
C TOKOM.

Cuna Jlopenna, ee
MOMYJIb U
HaIpaBJICHHUE.
JBmxenue

. bu6mmoreka [JOK
3apsSHKCHHOMN

1 12.09 https://m.edsoo.ru/ff0c9
df4

YaCTHIILI B
OJTHOPOJTHOM
MarHUTHOM IIOJIE.
Pa6oTta cubl
JlopeHua

Pemrenue 3anau 17.09
Cuna Jlopenua, ee
MOJYJIb U




HaIIpaBJICHUC)).

Pemenue 3amau
«JlBmxenne
3apsKEHHOM
YaCTUIILI B
OJTHOPOJTHOM
MarHUTHOM IT0JI€.
Pa6ota crbl
Jlopenuay.

18.09

SIBneHmC
AIEKTPOMATHUTHO
W MHIYKIUN.
[Torok BekTOpa
MarHUTHOM
unaykuuu. J/1C
WHIYKIUU. 3aKOH
AIIEKTPOMArHUTHO
W UHIYKIUA
®dapanes

19.09

Pemenune 3amau
«SBnenne
AJIEKTPOMArHUTHO
W UHIYKITUW.

24.09

Bxomnas
KOHTpPOJIbHAS
pabora

17.09

Pemntenue 3amau
«AC nHayKIUN.

24.09




3aKoH
3JIEKTPOMArHUTHO
Y UHIYKLUU
dapanesn».

JlaGoparopHas
paborta Ne3.

bu6mmoreka [JOK
«Hccnenosanue

1 1 25.09 https://m.edsoo.ru/ff0ca
150

SIBJICHUS
3JIEKTPOMATrHUTHO
W UHIYKLUW»

NHIYKTUBHOCT.
SIBneHmC
CaMOUHIYKIIUH.
JIC
CaMOUHIYKITUH.
NHIyKTUBHOCTD.
SIBneHue

bu6mmoreka [JOK
1 26.09 https://m.edsoo.ru/ff0ca
600

CaMOMHIYKITHH.
OJIC
CaMOMHTYKITHH.
DNEeKTPOMarHuTHO
e roJje

Pemnrenue 3anau
«MHIYKTUBHOCTb.
SIBnenue

1.10
CaMOMHAYKIIUH.
DJ1C

CaMOUHAYKIUWY.

Pemenne 3agau 1.10




«HIYKTHBHOCTD.
SlBnenue
CaMOUHIYKITHH.
DJ1C
CaMOMHAYKIUI.

Texanueckue
YCTpPOMCTBA U UX
MIpUMEHEHHE:
MOCTOSIHHBIE
MAarHuTEHI,
AIIEKTPOMArHHUTHI,
AJIEKTPOJBUTATEh
, YCKOPHUTEIH
3JI€MEHTapHbBIX
YaCTHIL,
WHIYKIMOHHAsS
Ie4b

2.10

10

O0o0maromuii
ypoK «MarHutHoe
oJe.
DeKTpOMarHuTHa
ST MHITY KIS

3.10

bu6anoreka [JOK
https://m.edsoo.ru/ffOca
b82

Pemnrenue 3anau

«MaraurHoe IoJe.

DNeKTpOMarHuTHA
ST MHIYKITHSD)

8.10

11

KonTponbhas
pabora 1o Teme

«MaraurHoe 1oie.

8.10

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca
ds8




DneKTpOMarHuTHA
ST MHTYKITASDY

12

Konebarenpnas
cHUcTeMa.
CB0OOIHEIE
MEXaHUYECKHE
KoJIcOaHMs.
I'apmonmnyeckune
KoJieOaHwsI.
IIepuon, yacrora,
aMIUIUTy1a U dasza
KoJIeOaHHMIA.
IIpyxxuHHBIA
MAasITHHUK.
Maremaruueckuit
MasITHHUK.
YpaBHeHuUe
rapMOHUYECKHUX
KoJIeOaHHMI.
[IpeBpatienue
SHEPTUHU MpHU
TapMOHUYECKHUX
KOJICOaHMSIX.

9.10

bu6anoreka [JOK

https://m.edsoo.ru/ffOca

106

Pemenue 3amau
«Konebarenbnas
CHCTEMA.
CB0OOHEIE
MEXaHU4YeCKHe
KOJICOaHH.

10.10




Pemenne 3agau
«ITepuon, yacrora,
amMIuIuTya u ¢asza
KOJIEOaHHI.

15.10

13

JlaGoparopHas
pabota Ne4.
«HccnenoBanne
3aBUCHMOCTH
Meproaa MaJIbIX
KosebaHuil rpy3a
Ha HUTHU OT JUINHBI
HUTH U MaCChl
rpy3a»

15.10

14

KonebarenpHbIi
KOHTYD.
CBoOo1HEIE
AIEKTPOMArHUTHBI
€ KoJieOaHus B
HIeaIbHOM
KoJie0aTeIbHOM
KOHTYpE.
AHanorust Mexuy
MeXaHUIECKUMH U
ANEKTPOMATHUTHBI
MH KOJIEOaHUSIMU

16.10

but6mmoreka [IOK

https://m.edsoo.ru/ff0cb

820

Pemenue 3amau
«CB0OOIHEIE
ANEKTPOMATHUTHBI
€ KoJieOaHus B

17.10




UAEATTBHOM
KOJIe0aTeIpbHOM
KOHTYpE».

Pemrenue 3anau
«AHanorus Mexy
MeXaHNYECKUMH U
AJIEKTPOMATrHUTHBI
MH
KOJICOAHHUSIMH.

22.10

15

dopmyna
TomcoHna. 3akoH
COXPaHCHUS
SHEPTUH B
HICATLHOM
KoJie0aTeIbHOM
KOHTYypE

22.10

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb
9¢c4

Pemrenue 3anmau
«Dopmyna
Tomconay.

23.10

Pemenue 3amau
«3aKkoH
COXPaHCHUS
DHEPTUU B
HI€aTLHOM
KoJie0aTeIbHOM
KOHTYpEe».

24.10

16

IIpencrasnenue o
3aTyXarolux
KOJ1eOaHUsIX.

5.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb
b&6




BeinyxeHHbIE
MEXaHHYECKHUE
KoJIe0aHMsI.
Pe3onanc.
BeiHyxeHHbBIE
3JIEKTPOMArHUTHBI
¢ KoJeOaHus

Pemenne 3agau
«Pe3onanc.
BrinyxieHHbIe
3JIEKTPOMArHUTHBI
€ KoJIEOaHUs».

5.11

17

[TepemeHHBIN TOK.
CunyconnaibHbIN
MepEMEHHBIHN TOK.
MomHOoCTb
MIEPEMEHHOTO
TOKA.
AMIUTUTYAHOE U
JIEUCTBYIOIIEE
3HAYCHHUE CHIIBI
TOKa U
HaIpsKEHUs

6.11

bu6anoreka LIOK

https://m.edsoo.ru/ffOcb

d34

Pemenne 3agau

7.11

Pemenne 3agau

12.1

18

Tpancdopmatop.
[Ipoussoxactso,
nepegava u
norpebiieHue

12.11




AJIEKTPUUYECKOMN
SHEPTUU

13.11

14.11

19

Texanueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE
AJIEKTPUYECKOTO
3BOHKA,
reHepaTopa
MIEPEMEHHOTO
TOKa, IMHUU
3JIEKTpoIiepeay

19.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc
324

20

DKOoIOTHYECKHUE
PHUCKH TIpH
MIPOU3BOJCTBE
AIIEKTPOIHEPTHH.
Kynerypa
HCIIOIL30BaHUs
3JIEKTPOIHEPIUH B
MMOBCEIHEBHOM
JKU3HU

19.11

21

Mexanuyeckue
BOJIHBI, YCJIOBUS
pacnpoCcTpaHEeHusl.
ITepuon. Cxopoctb
pacnpocTpaHEHUs
U JIJIMHA BOJIHBIL.

20.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc
as4




ITonepeunsie u
MIPOJOIbHBIE
BOJIHBI.
Wutepdepenmus u

T paKIus
MEXaHUYECKUX
BOJIH.
26.11
26.11
3Byk. CKOpOCTb
bu6anoreka LIOK
3ByKa. [ pomMkocTh
22 27.11 https://m.edsoo.ru/ff0cc
3ByKa. Beicora ¢
ToHa. TemOp 3ByKa o
28.11
3.12
23 DJIEKTPOMarHuTH 3.12 bubmuorexa [JOK
bIE BOJIHBI. https://m.edsoo.ru/ff0cc
Ycenosus fe0
W3ITyYeHUS
3IIE€KTPOMATHUTHBI

X BOJIH. B3anmuas
OpUEHTaLUs
BektopoB E, B, V
B
3JIEKTPOMAHUTHOMN
BosiHEe. CBOMCTBA
AIIEKTPOMATrHUTHBI
X BOJIH:
OTpaXE€HHUE,




MIpesIoMIIeHHE,
noJisipu3anus,
AppaKIs,
uHTEphEpEHITHS.
CxkopocTh
AIEKTPOMATrHUTHBI
x BosH. [lIkana
ANEKTPOMATrHUTHBI
X BOJIH.
[IpumeneHue
3JIEKTPOMAarHUTHBI
X BOJIH B TEXHUKE
U OBITY.

4.12

5.12

24

[TpuHIMTIBL
panroCBsI3U U
TEJICBUJICHHUS.
Pagnomoxkamust

10.12

TexHuueckue
YCTPOMCTBA U
MIPAKTUYECKOE
MIPUMEHEHUE:
MY3bIKaJIbHbIE
WHCTPYMEHTBHI,
yJABTPa3ByKOBasl
JIHArHOCTHKA B
TEXHHUKE U
MEIHIMHE, pajap,

10.12




paIuONPUEMHUK,

TEJIEeBU30D,
aHTeHHa, TenedoH,
CBU-neusb.
11.12
12.12
KonTponbhas
bu6anoreka [JOK
pabota
25 17.12 https://m.edsoo.ru/ff0cc
«Konebanus u
618
BOJIHBD»
['eomeTpuyeckas
OTITHKA.
[IpsamonuneitHoe
pacrmpocTpaHeHue bubnuorexa [JOK
26 CBETa B 17.12 https://m.edsoo.ru/ff0cd
OJIHOPOJIHOM 350
cpene. Toueunsiid
HCTOYHUK CBETA.
JIyu cBera
18.12
19.12
OTtpaxkeHue cBeTa.
3aKOHBI
but6mmoreka [IOK
OTpPa)KEHUs CBETA.
27 24.12 https://m.edsoo.ru/ff0cd

[ToctpoeHnue
M300paKeHHI B
IUIOCKOM 3€pKajie

4c0

2412




25.12

28

[Ipenomnenue
CBeTa. 3aKOH
MIPEIOMIICHUS
ceera. [lonmHoe
BHYTpEHHEE
OTpaXkKeHHe.
[IpenenbHbli yroiu
TTOJTHOTO
BHYTpPEHHETO
OTpaKEHUS

26.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd
716

9.01

14.01

29

JlaGopartopHas
pabora Ne6.
«3mepenue
MOKa3aTest
MIPEIOMIICHUS
CTEKJIa»

14.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd
67a

30

JIuH3bI.
[Toctpoenue
M300paKCHHUH B
nuH3e. Popmya
TOHKOM JIMH3HI.
YBenunuenue
JIUH3BI

15.01

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd
dle

16.01

21.01




31

JlabGopaTopHas
pabora Ne7.
«HUccnenosanue
CBOWCTB
M300paKeHHI B
JIMH3aX»

21.01

32

Jucnepcus cera.
C0XHBIN cOCTaB
Oenoro cBera.
IIBer.
JlabopaTopHas
pabota
Ne8«Habmronenue
JUCTIEPCUU CBETA»

22.01

33

HNuTtepdepenius
ceera. Jludpaxius
CBeTA.
JudpakuronHas
pemeTka

23.01

but6mmoreka [IOK

https://m.edsoo.ru/ff0ce
d22

28.01

28.01

34

[TonepeunocThb
CBETOBBIX BOJIH.
[Honspuzanus
cBeTa

29.01

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf
02e

30.01

35

Texanueckue
YCTPOMCTBA U

4.02




MPAKTHYECKOE
MIPUMEHEHUE:
OYKH, JIyTIa,
(dhoToammapar,
MIPOEKIIMOHHBIN
ammapar,
MHUKPOCKOTI,
TEJECKOIL,
BOJIOKOHHASI
OTITHKA,
TUQPPaKIHOHHAS
peueTKa,
TIOJISIPOU]T.

36

['panuuer
MIPUMEHUMOCTH
KJIAaCCUYECKOM
MEXaHUKH.
[Toctynatet
creranbHON
TEOpUH

OTHOCHUTCIBbHOCTH:

WHBApUAHTHOCTh
MOJYJIsl CKOPOCTH
CBETa B BaKyyMe,
TIPUHITATT
OTHOCUTEIBLHOCTH
OHNHIITEHHA.

4.02

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf
862

5.02

37

OTHOCHUTENILHOCTD

6.02

but6mmoreka [IOK




OIHOBPCMCHHOCTH

. 3aMeyieHue
https://m.edsoo.ru/ff0cf
BPEMEHH U ad2
COKpaIllCHHE
JUTHHBI
11.02
OHeprus u
UMITYJTBC
PENSATUBUCTCKOM bu6mmoteka [IOK
38 yacTulpl. CBs3b 11.02 https://m.edsoo.ru/ff0cf
MACChI C SHEprueu c68
Y UMITYJIECOM.
DHeprust NoKost
12.02
13.02
Kontposbnas
pabora «OnTuka.
OCHOBEI bu6mmoreka [JOK
39 CITeIIHATHHOM 18.02 https://m.edsoo.ru/ffOcf
TEOPHUH 610
OTHOCHUTEILHOCTH
»
40 DOTOHBI. 1.02 bubnuorexa [JOK
dopmyna https://m.edsoo.ru/ff0cf
IImankacsizu el6

SHEepruu GOTOHA C
€ro 4acTOTOM.
OHeprus u




UMITYJIbC (POTOHA

19.02
20.02
OTKpbITHE U
HCCIIEAOBaHIE bu6anoreka [JOK
41 dhoTordexra. 25.02 https://m.edsoo.ru/ffOcf
Omneiter A. T fc4
CroneroBa
3aKOHBI
dhoTorpdexra.
YpaBHeHue
Sitrmrreiina wis bubmuoreka [JOK
42 25.02 https://m.edsoo.ru/ff0d0
dhoTordexra. 15¢
«KpacHas o
TpaHuIa»
dhoTorpdekra
26.02
27.02
JlaBieHue cBeTa.
Omnprter I1. H. bu6anoreka LIOK
43 JleGenena. 4.03 https://m.edsoo.ru/ff0d0
XHUMHYECKOE 4a6
JIIEUCTBUE CBETA
4.03
44 TexHuueckue 5.03

YCTpPOMCTBA U
MPAKTUYECKOE
MIPUMEHEHUE:




(hoTOdIEMEHT,

dhoTomaTymk,
COJTHEYHast
Oarapes,
CBETOAMO]
Pemenue 3amau no
bu6mmoreka [JOK
TemMe « JIEMEHTBI
45 - 6.03 https://m.edsoo.ru/ff0d0
KBaHTOBOI
302
OTITUKM»
11.03
Mogens aTroma
Tomcona. OnbITH
Pezepdopna no bu6nuoreka LIOK
46 paccesiHUIO 0. 11.03 https://m.edsoo.ru/ff0d0
YaCTHII. 9la
[Inanerapuas
MO/IEJIb aTOMa
12.03
but6mmoreka [IOK
47 IToctynatel bopa 13.03 https://m.edsoo.ru/ff0d0
afa
48 W3nyuenue n 18.03 bubnuoreka LIOK
MOTJIOIICHHUE https://m.edsoo.ru/ff0d0
afa

¢$boTOoHOB TIpU
nepexo/ie aToMa ¢
OJIHOTO YPOBHS
SHEPTUH Ha
npyrou. Buasl
criekTpoB. CriekTp




ypOBHEI HEprun
aToMa BOJIOpoJa.

18.03

19.03

49

BomHoBrie
CBOWCTBA YaCTHIL.

Bounnbl ne bporins.

Kopnyckynsipro-
BOJIHOBOM

Ty alli3M.
CrioHTaHHOE U
BBIHYK/ICHHOE
U3Iy4YeHUe

20.03

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0
ca8

Texanueckue
YCTPOUCTBA U
MIPaKTUYECKOE
IIPUMEHEHUE:!
CIIEKTPATBHBIN
aHaIu3
(cmiekTpockorn),
J1a3ep, KBaHTOBBIN
KOMIIBIOTED.

25.03

50

DKCIEPEMEHTHI,
JIOKa3bIBAIOIINE
CJI0KHOCTh
CTPOCHHUS
anpa.OTKpeITHE

PaaOaKTUBHOCTH.

OIBITBI

25.03

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0
fd2




Pezepdopaa o
OTIpEICIICHUTO
cocTaBa
palnoaKTUBHOTO
W3ITy4YeHUs

8.04

51

CgoiictBa asbda-,
OeTa-, raMmma-
W3ITy4YCHHSI.
Bausaue
PaINOaKTUBHOCTH
Ha KUBBIC
OpraHU3MBbI

8.04

52

OTkpbITHE
MPOTOHA U
HEUTpPOHA.
Hyxnonnas
MOJIETb si/Ipa
[eitzenbepra-
HBanenko. 3apsn
sapa. MaccoBoe
YHCIIO
snpa.l30Tonsl.
Anbda-pacnan.
DJIEKTPOHHBIN 1
MO3UTPOHHBIN
OeTa-pacmaj.
[Namma-uznyuenue

9.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1

162

10.04




15.04

53

DHeprus CBA3U
HYKJIOHOB B Si/Ipe.
SnepHbIe CUIIBL.
HedexT macchl
anpa. JAnepHbie
peaKIuH.
Jenenue u cuHTe3
se0. SAnepHsplit
peakTop.
TepmosiiepHbIit
cunTtes. [IpobmeMbr
Y MEePCTIEKTUBBI
SIIEPHOU
SHEPIreTUKH.
DKOJIOTHUYECKHUe
ACIIEeKTHI SJAEPHOM
SHEPTETUKHU.

15.04

bu6anoreka LIOK
https://m.edsoo.ru/ff0d 1

356

16.04

54

DnemMeHTapHbIe
YaCTHIIBI.
OTkpbITHE
MIO3UTPOHA.
MeTtoabl
HaOJI0IeHUs U
perucTpanuu
AJIEMEHTAPHBIX
YaCTHLI.

17.04

bu6mmoreka [JOK
https://m.edsoo.ru/ffod0

e38

22.04




®dyH1aMeHTaIbHBI
e
B3aUMOICHCTBHSI.
ExnuctBo
buznyeckoit
KapTHHBI MUPA.

22.04

Texanueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE:!
JIO3UMETP, KaMepa
Bunscona,
SIZICPHBIA peaKkTop,
aToMHas OomOa.

23.04

JlabopaTopHas
paborta Nel0. «
Hccnenosanue
TPEKOB YacTHI] (110
TOTOBBIM
dhoTorpadusam)y.

24.04

55

DTamnbl pa3BUTHS
ACTPOHOMMUH.
[IpuknaaHoe u
MHPOBO33PEHUYECK
o€ 3HaYeHHE
actpoHomuu. Bupg
3BE3IHOI0 HeOa.
Co3sBesnus, spKue

29.04




3BE3/IbI, IIJIAHETHI,
HX BUJIAMOE
IBHKEHHE.
Conxeunas
cHCTEeMa

56

Comnnre.
Comnxeunas
aKTHUBHOCTb.
Hcrounuk
sHepruu ConHUA U
3BE3

29.04

57

3BE3 MBI, HX
OCHOBHBIC
XapaKTEPUCTHKHU.
3BE35I IVIaBHOU
IOCJIEIOBATENHLHOC
Th. BHyTpeHHee
CTPOCHHUE 3BE3.
CoBpeMeHHbIE
MPEJICTABICHUS O
MPOUCXOKICHUU U
spomonuu CoHIa
U 3BE3]

30.04

58

Mineunsii Ilyte —
Hama I"anakTuka.
ITonmoxxenue u
nexenne CoJHIa
B 'amakTuke.
TI'anakTuku.

1.05




YEpHbIe IBIPHI B
AIpax raJaKTHK

59

Bcenennas.
PasOeranue
raJlakTuk. Teopus

Bbompmoro B3pbIBa.

PenukToBoe
U3JTyYCHHE.
MerTtaranakTuka

6.05

60

Hepemennsie
POOJIEMBI
aCTPOHOMHUU

6.05

Yuenndeckue
HaOJIIOICHU.
«Habmonenus
HEBOOPYKEHHBIM
IJ1a30M C
HCII0JIb30BAaHUEM
KOMITHIOTEPHBIX
NPUIIOKEHUHN TS
ompeeeHus
MOJIOKEHUS
HEOECHBIX
00BEKTOB Ha

KOHKPETHYIO JIaTy:

OCHOBHBIE
CO3BE3/IUs
CeepHoro
TIOJTyIIIApUS U

8.05




SAPKUC 3BE3JIBI.

Yyennueckue
HaOJIIOICHUS.
«HaOmonenus B
teneckon JIyHsl,
IUIaHeT, MitedyHoro
[TyTm».

13.05

61

Konrposbnas
pabora
«OIIeMEeHTHI
aCTPOHOMUU U
acTpou3uKm»

13.05

62

O06o06maromumit
ypok. Pornb
bu3uku u
aACTPOHOMUH B
9KOHOMHYCCKOMH,
TEXHOJIOTHUIECKOH,
COITMAJIFHOM 1
ATUYECKOH chepax
JEeITEILHOCTU
JeJIoBeKa.

14.05

63

O606maromuit
ypok. Posb u
MecTO (QU3HUKHU U
aCTPOHOMUHU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHUpa, POJIb

15.05




(huzuIecKom
TEOPHH B
dbopMupoBaHUU
MPEICTaBICHUN O
buznyeckoit
KapTHHE MHpA.

64

O6006maromuit
ypok. Ponb
(buzmIecKoi
TEOpUU B
hopMHupoBaHUH
MIPEJICTaBICHUN O
(huzuIecKom
KapTUHE MHpa

20.05

65

O06o00marommi
ypok. Mecto
buznyeckoit
KapTUHBI MUPA B
o01miem psgy
COBpPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
MPECTaBICHUMN O
pupoIe.

20.05

66

Pe3epBHbIil ypoK.
MaruutHoe nozse.
DeKTpOMarHuTHa
ST MHYKITHSI

21.05

67

PesepBHbIit ypoK.

22.05




Ontrka. OCHOBEI
CIIeIHaIbHON
TEOpUU
OTHOCHUTEIHLHOCTH

68

Pe3epBHbIit ypoK.
KBanroBas
¢buzuka.
DJIEMEHTHI
aCTPOHOMUU U
acTpopu3UKH

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d1

784

Bxonnas
KOHTPOJIbHAS
pabora.

[IpomexxyTouHas
aTTecTarusl.
Hrorosas
KOHTPOJIbHAS
pabora.

7.05

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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