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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHS Ha ypOBHE CpeHEero o0Iiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHICHIMU MPENOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  oOpraHu3aiusx Poccuiickoit ~ dDenepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMEI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢GusnkKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTraraM OOy4YeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTb PEATU3aALUU MEXIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE I[EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHETO OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3YIbTATHI MO F0JIaM O0yUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHMs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HAyYHBIM METO/I TO3HAHUS MPHU BHIMOTHEHUN UMHU YUEOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIsSeTcss (OpPMHUpOBAHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanoyiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeanonaaraet 3HakOMCTBO C HITMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMSI JJIEMEHTOB COACpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM pallioHaIBFHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIOTCS  (pu3uyeckue Teopuu ((opMHpOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢usuueckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, Ui ONUCAHHs €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBIISCTCS YJYacTHUKaMH 0Opa30BaTEeNbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3NYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSCHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIeld >KU3HHU, TpeOyromue BbIOOpa (PU3WYECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuagbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(GU3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00opaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHECHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OO0OpYyIOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.
OCHOBHBIMU LEJAMU U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYaloUMXCsi K HAayYHOMY HW3YYEHUIO
HOPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEICTABICHWA O HAYYHOM METOAE TO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4EeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBICHHS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUNA U
HAYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHSL IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHUI.



JlocTrkeHne 3THUX Iielield oOecriedrBaeTCsl pelieHHeM CIEAYIOMUX 3a7ad B IMporiecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY 1 TIEMEHTHI aCTPOPHU3UKY;

(GopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUA Uil OOBACHEHMS
(Gu3nyecKkux SIBIEHUM B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs pa3lIM4YHbIX 337ad C SBHO 3aJaHHOM (u3nueckon
MOJIENIBIO, 3ajJ]ay, IMOJPa3yMEBAIOLIUX CaMOCTOATENbHOE CO3JaHHe (PU3HUYECKON
MOJIEIY, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHUMaHUEe (PU3MYECKUX OCHOB M NPUHIMIIOB JACUCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS HAa OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuH(pOpMamuu,  ONpeneeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/IaHUE YCJIOBUH JJIsl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1no Gu3nke nepeyeHb J1adopaTOPHBIX U MIPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTBITOB C YUETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp m mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneriHoe nBuxeHue. [[BrH>kKeHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMUuTebHOE YCKOPEHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUJIOMETp, JABUKECHUE
CHapsJ0B, LICIHbIE U PEMEHHBIE IIEpEJaYH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHus CBOOOIHOTO MaICHUS.

HamnpaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEIETIEHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — MYTAMHM, INPOHMACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABUKEHUS Teja, OpOLIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. IlepBoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoil 3akoH HberoToHa ains
MaTepualibHOM TOUku. TpeTuit 3akoH HbroTOHA 711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koagduuuent tpenus. Cuaa conpoTHBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXaHUKeE

Nmmynbsc MatepuaabHOM TOYKH (Teja), CACTEMBI MaTepUaIbHBIX ToueK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas SHEPTHsl YIPYTro AepOPMUPOBAHHOMN MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM IHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3nes 3. Mosekyasipaast pu3MKa M1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddysumsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. MoJienu CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHell KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoleccsl B uaeanbHOM rasze C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpeacraBieHe U30MPOIIECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MoJeKyl
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3MeHeHus. KoiauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHsi 0AHOATOMHOIO
UJeanbHOro raza. Buael Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTIbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEpBOT0 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBH. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUU Tella MPU COBEPIIEHUH pabOThI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenue u  kuneHue. AOCOJMIOTHas |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3ayXa. HackleHHbIH map. YaenpHas TEIioTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYypbl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Knnkne xpucramnel. CoBpeMeHHble Marepuaibl. llnaBienue m kpucramnusanus. Y AelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIODUMETP, TEXHOJOTMU  IIOJIyYEHUs COBPEMEHHBIX MAaTEpHajgoB, B TOM  YHUCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne OTHOCUTENbHOMN BIaKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31n€KTpUyYecKUd — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousid. [lpuHnun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

Pabora cun oanexkTpocratudyeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsHKEHHOTO KOHEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M IPUHIUIT AEHCTBUSA 3JIEKTPOMETPA.

B3anmoaeicTBue HadIeKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKas 3aIUTa.

JIMdIIEKTPUKNY B 2JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMAAM  IJIACTHH,
paccTosHUA MEXYy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro TOKa. VICTOUHUKH TOKa.
Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydacTka LernH.

DnexTpuueckoe COINIPOTHBIICHUE. VY nensHoe COINPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIIEKTPOABMKYIAsl CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTprudeckoi nenu. Koporkoe 3aMbIkaHue.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NPUMECHAas IPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psaa. MoiHus.
IIna3zma.

TexHuueckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: aMmIIepMEeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUUYECKUX MPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH CHilbl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KUBOW Ipupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTpUUYECKUE
CBOICTBa METAJJIOB, 2JIEKTPOIUTHUECKAs JUCCOLMALNS, FaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: nmpeoOpa3oBaHue IBMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIOJIb30BAHUE 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE



HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3aumopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKUuy. KapTuHa TMHUN MarHUTHOM MHIYKLIMHU T10JIS1 HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IPOBOAHUKA C TOKOM. KapThHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O MPOBOJHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoOBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHOM MHAyKUuu Dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYIATEIbHO B OJIHOPOJAHOM MarHUTHOM IIO0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DIIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

JIMHUM UHIYKIIMK MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOABIKYIIEH CHIIBI UHIYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa HAa paMKy C TOKOM.

HccnenoBanue sBJIEHUS 2IEKTPOMArHUTHON HHIYKIIUH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€OAHUS
Konebarenbnass cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyna W (asza koneOanmid. [IpyXKWHHBIIT MasSTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE rapMOHMYecKHX kojeOanuil. [IpeBpamienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMs MEXIY MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxamImuxX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepegadya U NOTPEOICHUE BIEKTPUUYECKOM HSHEPIUU.
OKOJIOrMYeckre pHUCKM IpU TNPOU3BOACTBE dileKTposHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: SJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJIeOaHMs.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KoJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmpomMazHumHbsle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBI. YCJIOBMSI M3JIy4EHUsS DJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1IeKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE SIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3ByKOBasl JUAarHOCTUKAa B TEXHUKE M MEAMLIUHE, pajgap, paAuonpuéMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOM pE30HAHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpEJIOMJICHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJia TOHKOW JMH3bL. [locTpoeHne n300paxeHuii B cCOOMparOIUX U PaCCeUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMATUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, OIAPOU/I.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanbHOM Teopuun
OTHOCUTCJIBbHOCTH: HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBE€Ta B  BaKYYMC, IMPUHIIHUIT
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH. 3aM€I[JIeHI/Ie BPCMCHU U COKPALICHUC OJINHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTHUs OKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPruM POTOHA C €0 YACTOTOW. DHEPIrHUS M UMITYIIHC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckne yCTPOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (oTorneMeHTt, (GOTONATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo GoTodddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactunl. Ilmaneraphas
monenb atoMa. [locrynarer bopa. Usnyuenue u normnomeHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEH 3HEpruuM aroma
BOZOpPOJA.
BousinoBeie cBolicTBa yactuul. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM JTyaiu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAaHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHUS  sijpa. OTtkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeseneHuio cocTaBa pagloakTUBHOTO H3ITyYeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHE TpoTOHa W HeWTpoHa. HykiionHas mopnens siapa ['eitsenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-uzinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepnsle peakunu. [lenenue u CUHTE3 SOED.
Snepubiii peaxktop. Tepmosaepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
OyHnaMeHTaIbHBIE B3auMoAecTBUSA. EAMHCTBO (hru3nyeckoil KapTHHBI MHpa.
TexHUueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUH.

Bup 38é3qH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JIBUKCHUE.

Conneynas cucrtema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ul 3BE3] TJIaBHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AbIPHI B SAPAX TAAKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUH B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npezcTaBiIeHuit o GprU3nYecKoi KapTUHE MHUpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOLLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3eH C KypcaMd MaTeMaTHKH, OHMOJIOrMM, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uyeckas BeEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU OJ00HS TPEYTOJIbHUKOB, ONpeIeiIeHNE TUIOMIAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonocus: snextpuyeckue SBICHUS B JKUBOW MIpUpojie, KoJjeOaTenbHbIE IBHUKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUPOJE, ACHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaNIMYeCKash CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSICEHUII.

Texnonozus: MTMHUM DJIEKTPOIIEpeiad, TE€HEPATOP MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEUHAas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3YyJbTaThl OCBOCHUS yueOHOro mpeamera «DHU3MKa» JOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUMCKOro  00IlecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM IMO3ULMH  O0ydYaroIlerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTEIbHOIN OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUMCKON TpaTaHCKOW UACHTUYHOCTH, MATPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JIOCTIKEHHSIM POCCHUMCKUX
yu€HBIX B 007acTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATHh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

3CTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYasi 3CTETUKY HAy4HOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearn30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIICCTBICHUE JIEUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

paclIMpeHHe OMbITa JEATEIbHOCTH H3KOJIOTMUYECKOW HAmpaBJICHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHHBePCcAJbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JESATEIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB ILENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nuccienoBarebckme 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMHU MOHATHSIMH U METoJaMH (PU3NYEeCKOU
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/IOB pELIeHMs 3aa4
(bU3UUECKOro coiepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METO/I0B TO3HAHUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAlUH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IUYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABJISIT NIPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a7ady, BbIABUIaTh
TUNOTE3y €€ pelleHMs, HaxXOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS,

aHAIN3UPOBATh TOJYYEHHBbIE B XOJ€ pEUIeHHs 3aJauyd pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHDIHN OIBIT;

YMETh MEPEHOCUTh 3HAHUS 1O PU3UKE B IPAKTHUYECKYIO 001aCTh KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00Js1acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU TOJy4YeHUsS WH(opManuu (GU3NYECKOTO COJIEp:KaHUs U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYIIECTBJISATh IOMCK, aHAJIW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;

HCIIONIb30BaTh CpeicTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHM B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3AIMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKaHUS B pa3NIUYHBIX (opMmarax ¢ y4ETom
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYAIM U CMSTYATh KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl ¢ y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

INPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHM, PaCHpEleNaTh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITH MO3HABATEIBHYIO JIEATEIPHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[USIM;
pacIApsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAMIMH B o0mactu (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIBTATOB IIEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCHU KaK OCO3HAHUSI COBEPIIAeMbIX JEHCTBUN
¥ MBICITUTEIIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHS 110 UX CHIDKCHUIO,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB IEATEIHbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIIbTATOB NEATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B nmpomiecce nqocTrkeHMs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHATBHBIM
WU3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenusi B 10 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

JEMOHCTPHUPOBATh HA MPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJIOTUM, B MPAKTUUYECKON
JIeITEeIILHOCTH JIFOICH;

VUUTBHIBATh TPAHUIBl NMPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBIA ra3, MOJAEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJN, TOUEUHBIH IEKTPUUECKUHN 3aps] IPHU pELICHUU
dbu3ndecKux 3a1a4;

pacro3HaBaTh (pU3MUECKHe sBIEHUS (TMPOILECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE ABM)KEHHE, CBOOOAHOE TaJCHHE Te,
JIBIDKCHUE TIO0 OKPY)XKHOCTH, WHEpPIHMs, B3auMojeicTBue Tel, auddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell MpHU HarpeBaHUU
(OXJMaXJIeHUN), TETUIOBOE paBHOBECHUE, UCTIAPEHUE, KOHICHCAIIHS, TUIaBJIEHNEe, KPUCTAUIU3AIus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
CoCyJle, CBSA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIEccaxX, dSJEKTPU3AIMS Tell,
B3aUMO/ICHCTBUE 3aPSAIO0B;

OTHUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCTOJb3yd (U3MUECKUE BEITUYUHBI: KOOPJMHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia, UMITYJIbC Tela, KUHETUYecKas
SHEPTHUs, TOTCHIMAIbHAS HYHEPTUs, MEXaHWYecKas padoTa, MEXaHWYecKass MOIIHOCTh; MpH
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUNM CMBICH HCIOIB3YEMBIX BEITUYHMH, WX
0003HAYCHHS U €MHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOININE JAHHYIO (PU3MUYECKYIO BEIIUUHUHY
C IpYTUMH BEIIMUYUHAMH,

OTNHUCHIBATh HW3Yy4YEHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHHS, HCIIOIB3Ys
¢dusznyuecKkue BEIMYMHBI: JaBIIEHHWE Ta3a, TeMIepaTrypa, CpeAHsisi KUHETUYECKas HHEPrus
XAO0THYECKOTO JBMIKEHUS MOJICKYJ, CpPEAHEKBAJApaTH4YHAs CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, paboTa raza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUH TTPABUIILHO TPAKTOBATh (PU3MUECKUIN CMBICI UCTIOIB3YEMbIX BEITUYHNH,
uX O00O3HAYeHHWS W EIAWHMIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE JNaHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHUS
(mpotiecchbl), UCHONB3YS (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsll, dJIEKTPUUYECKOe MOJIe,
HaMpsOKEHHOCTh MMOJIS, TOTEHLHMAaN, Pa3HOCTh MNOTEHIMANOB; IPU OMNHCAHUM TPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNBb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EAUHMIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHMHAMU;



AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIpPaBUsl MHEPLUHUATIbHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIOIb30BAHMS B IIOBCEAHEBHOM KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BAHHEM
OPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJbTaTaM HUCCIICIOBAHUS;

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa MPH MNPOBEACHUHM HCCIENOBAaHUNH B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3MYECKOW MOJENbI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UYECKYIO
MOJICJTh, BBIJICIATh (PU3NICCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemaTh KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXJIeHUM ¢ ONOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

UCTIONIb30BAaTh TIPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIPETAIlMH U TPEICTaBICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHICCKU
aHAIM3UPOBATH MOJTydaeMyto HH()OPMAIIHIO;

MIPUBOJIUTEH MPUMEPHI BKJIaJIa POCCHICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HayKH, 00BbICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJOTHUH;

UCIIOJIb30BaTh TCOPETHUSCKWE 3HAHWS 10 (U3WKE B IMOBCEAHCBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, TS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHS HOPM KOJIOTUIECKOTO IMTOBEICHUS B OKPYKAIOIIEH cpere;

paboTaTh B TPYIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNIBL, PalMOHATBHO pacHpeleNsTh OOS3aHHOCTH W IUIAHUPOBATh JCATCIIBHOCTh B
HECTAH/IAPTHBIX CUTYAllUSIX, aICKBATHO OIIEHWBATh BKJIAJ Ka)JOTO M3 YYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBacMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHMKU W TE€XHOJOTHM, B MPAKTUYECKOU
JESTEIILHOCTH JIFOJIEH, IeTTOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENeil: TOYeUHBIN
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYCYHBIH HCTOYHUK CBETa, SACpHAS MOJENbh aroMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOJApU3alUs CBETa, TUCHEPCUsi CBETa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKAas CHUJla JIMH3bI, IPU OINHUCAHUHU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OINKCBHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS W MPOLECCH, HCHONB3YysA (PHU3UIECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3yEeMbIX BEIMYMH, WX O0003HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BETUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO M MAapauIebHOTO  COEIMHEHMS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIUH, 3aKOH
OPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpeNieNIATh HANpaBJICHUE BEKTOpa MHIYKIIMM MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (DU3UUECKUX SIBJICHUM W TMPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHPOBATh
npobnemMy/3amady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpsSMble W KOCBEHHbIE H3MEPEeHUsS (U3MUECKUX BEJIWYMH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yabTaTaM
UCCJIEIOBAHMUS,

coOmoaTh MpaBuia O€30MacHOro Tpyda MPH IMPOBEACHUM HCCIENIOBAaHMA B paMKax
yu4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM UM TMPOEKTHOW JEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 331a4l BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHUI C ONIOPOi Ha N3y4EHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUK, MOJYYCHHOM W3 PAa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJJCHUS HOPM IKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpele;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYalMUsX, aJeKBaTHO OLICHMBATHb BKJAJ Ka)KIOrO W3 YYaCTHUKOB IPYMIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne ni/m I;;;?;Z':f;::me PASACIIOn W TEM Beero Kontposbubie IIpakTuueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 BH6H_H0TeKa 0K
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bubnunoreka [JOK
21 Kunemaruia > https://m.edsg).ru/?f41bf72
bubnuorexa [JOK
22 HlusaMuia ! https://m.edsg).ru/?mlbf?z
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 ﬁgggil/?;]réeﬁlsi?’llf/? f41bf72
Htoro no paznemny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 ﬁﬁﬁ/ﬁeﬁs&%ﬂ f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuoteka [JOK
dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pasaea 4. 3JIEKTPOAUHAMHUKA
4.1 DEKTPOCTATHKA 10 . . ﬁﬁﬁ/ﬁeﬁiiﬂﬁ/ 7f41bf72
42 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 1 1 bubnmoreka [JOK
Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

[TPOTPAMME



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

11 KUIIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM u(ppoBbIe
Ne n/m NporpaMMEI pasi Beero Kontpoabusbie IlpakTuueckue f)]gp?::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Paszpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJjie. DJIeKTpOMarHuTHas 11 1 3 bubmuorexa [JOK
WHTYKITAS https://m.edsoo.ru/7f41c97c
Wroro no pazueny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexa [HOK
23 Onruia 10 3 https://m.eds&.ru/7f4lc97c
Htoro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuorexa [JOK
4.1 DeMeHThl KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpocnue atroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 71O S https://m.edsoo0.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

5.1 DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

7 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubnmoreka [JOK
6.1 Obodmaromiee nosTopennue 4 https://m.edsi.ru/7f41097c
Wroro no pazueny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe UG pPOBbIE

Ne Tema ypoka KoHT I Hata 00

/o Beero POJIbHbIE PaKTHYeCKHE u3yuenus Pa30oBaTEJIbHbIC

padoTbI padoThbI pecypchl

1 ®usnka — Hayka o npupone. Hayunsie 1 Bu6muoteka [JOK
METOIbI IIO3HAHHUS OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2

, | o ramets gopaponas | Bumorera 10K

N L https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JESITeIbHOCTHU JTI0ACH
MexaHuueckoe TBUKEHHE.

3 OTHOCHTEIIFHOCTh MEXaHUIECKOTO 1 bubnnorexa [{OK
nBkenus. [lepemernenue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE NpSAMONTMHENHOE IBUKEHUE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPAMOIMHENHOE 1 Bbu6mmoteka [JOK
JBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majeHue. Y cKopeHue 1 bubnnorexa [JOK
CBOOOJTHOTO TIaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[prmxenue bubnuoreka [IOK

7 . 1 .

MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada

B hepunammie cncronm oresers. ) Bu6morera LLOK

. ' https://m.edsoo.ru/ffOc3be8
[IepBrlii 3ak0H HproTOHA
y | Mocearem G Toin, 1 B LOK
' . https://m.edsoo.ru/ffOc3be8
HeroTona nist MaTepuanbHOM TOUKU

10 Tpernii 3akoH HeroToHA U151 1 bubmuoreka [JOK
MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8

11 3aKkoH BCeMUPHOTO TsAroteHus. Cuna 1 bubnmnoreka [JOK
TsokecTH. [lepBasi KocMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 = Cwuna ynpyroctu. 3akon ['yka. Bec Tena 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3el18

Cuna tpenus. Koapduument tpenus.

13 Cuna conpoTUBJICHUS NP IBUKEHUU TeJa bubmorexa [IOK
https://m.edsoo.ru/ffOc3f76
B JKUJIKOCTHU WJIH Ta3e
[TocTynarenbHOe U BpamaTeibHOE
14 JBIKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6nmoreka [IOK
MowmenT cuibl. [Tneuo cuitbl. YcmoBust https://m.edsoo.ru/ffOc41a6
paBHOBecHs TBEPAOTO Tena
Nmnynbc MmaTepuanbHOU TOUYKU, CUCTEMBbI
MaTepHAIbHBIX TOYEK. IMITyIbC CHUIIBI. bubmmoreka [JOK
15 _
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabora u momrHOCTh cvitbl. KuHeTnueckas
16 = bsueprus MaTI;)HaJIbHof/I" Touku. Teopema bubmorexa [IOK
o https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYCCKOH YHEPTHH
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aeopMUpPOBaHHON bubnnorexa [JOK
npyxutbl. [loTeHIMaIbHAS SHEPTUS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MTOBEPXHOCTH 3eMIIU
[ToTennuanbHbIe U HEOTEHIIUATLHBIE
cuiibl. CBsI3b pabOTHI HEMOTEHIIUATHHBIX
18  cunc I/I3M€He€II/IGM MexaHqucIioﬁ bubmorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TeN. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
Jlaboparopnast pabota «MccnenoBanue
19 CBSI3U pa6OTBIVCI/IJ'ILI C U3BMEHEHHEM
MEXaHWYECKON PHEPTUH Tejla Ha IpUMepe
pPaCTSKEHUSI PE3UHOBOTO KI'YTa»
KonTponbHas pabota mo Teme
20 «KI/IHEMaTI/IKa.p Jlnnamuka. 3aKOHBI bubmmorexa HOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHHUs B MEXAHUKE
21 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- bubnmnorexa [JOK

KUHETUYECKON Teopuu. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4dc?
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

newkenue. dubdysus

Xapaxkrtep JBHKEHUS U B3AUMOJAECHCTBUS

22 YyacTHI BeniecTBa. Moaenu CTpoeHHs
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN
23 Macca monekyn. KonnuecTBo BemecTsa.
[TocrosnHas ABoraapo
o4 TennoBoe paBHOBecue. Temneparypa u e€
n3Mepenue. [kana remneparyp Lienbcust
o5 Uneansusiii raz B MKT. OcHoBHOE bubnunorexa LIOK
ypaBaenre MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeaHEN KHUHETHYECKON SHEPTUU bubnnorexa [IOK
26 _
JIBMDKECHUS] MOJICKYJI. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
Jlaboparopuas padota «Vccienopanue
28 3aBHCHUMOCTH MEXy MapameTpamMu
COCTOSIHHSI Pa3pEKEHHOTO ra3ay
H3onporiecchl B eanbHOM ra3e u ux bubnuoreka [IOK
29 .
rpaduyeckoe npecTaBICHIE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI U CIIOCOOBI
30 eépmMIcf:HeHmI. KonuuecTBo TeminoThl U bubmorexa [OK
https://m.edsoo.ru/ff0c5952
pabota. BuyTpenHsis sHeprus
0JTHOATOMHOTO HJI€AJIbHOTO Ta3a
31 Buns Teruionepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIOEMKOCTH BEIIECTBA.
32 Kf)lnnquTBo TEIJIOTHI TPU Tgfmonepenaqe. bubmorexa [IOK
g https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN MpoIecc
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubmuoteka [IOK

IMPUMEHCHHUC K U30IIponeccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoOpatumocTs npo1ieccoB B mpUpo/Ie.

bu6nmmoreka [IOK

34 BTopoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KII/ TenmoBoi bu6nmmoreka [IOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36  Iuxn Kapno u ero KIT/{
37 DKosornyeckue npoodaemMbl
TEII0PHEPTETUKU
38 O6o6matomuii ypok «MomnekysipHast bubmmoreka [JOK
¢busnka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
I — BuGmiorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooGpa3oBaHue U KOHICHCAIIUS. bu6nmoreka LIOK
Hcnapenue u KkumeHune https://m.edsoo.ru/ff0c63b6
41 AOGCOIIIOTHAS U OTHOCHUTENbHAS BIAXKHOCTb bubnuoreka [IOK
Bo3/yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tesa. AHU30TPOIHS CBOWCTB bubmuoteka [IOK
KpucTaiuioB. JXKuIkue KprucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaJIbI
43 IInaBnenue u xpucraumsanus. Y qenbHas bubmuoteka [IOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44  VYpaBHeHHE TEIIOBOrO OanaHca bubmorexa LHOK
https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIeKTPUUECKUH 3aps. bubnnorexa [JOK
JIBa BHIa 2IEKTPUUICCKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
P — Bubmorera LIOK
' https://m.edsoo.ru/ff0c6bcc
NIEKTPUYECKOTO 3apsaa
47 B3aumonerictsue 3apsoB. 3akoH Kynona. bubmuoteka [IOK
ToueuHbIil 37€KTpUYECKUI 3apsi/T https://m.edsoo.ru/ff0c6ces
48  HanpskEHHOCTH JIEKTPHUIESCKOTO TTOJIS. bubnuotexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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49

50

o1

[TpuHIMIT CynIEpHO3ULINU TEKTPUUECKUX
nosiel. JInHuy HanpsHKEHHOCTH

PaboTa cwit 31eKTpoCcTaTHuecKoro moJsl.
IloTennman. Pa3HOCTh MOTEHIIHAIOB
[IpoBOIHUKY U TUATIEKTPUKH B
3JIEKTPOCTATUYECKOM I1OJIE.
JvanekTpudeckasi HpOHUIIAEMOCTD

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/ffOc6df2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

53

BHeKTpOéMKOCTB IUIOCKOI'O KOHACHCATOpaA.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

Jlaboparopuas pabora "N3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

54

55

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
arrapara, CTpydHOro nmpuHTEpa.
DJIeKTpoCcTaTUYECKas 3alluTa. 3a3eMJICHUE
ANEKTPONpUOOpPOB

DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
cymectBoBanus. [locrosuublii Tok. Cuna
toka. Hanpsbxkenue. ConpoTuBieHue.
3akoH OMa 1l yyacTKa Lenu

56

57

ITocnenoBarenbHOE, NapaiebHOE,
CMEIIaHHOE COEJMHEHHE IIPOBOIHUKOB.
JlaGopatopnas pabora «3yuenue
CMEIIaHHOTO COeTMHEHHSI PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TTOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenne DJ]C ucTouHNKa TOKA U €T0
BHYTPEHHETO COIIPOTHUBIICHUS»

0.5

bubmuorexa [{OK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Pesepubiil ypok. KonTpoasHas pabora mmo

bubnunoreka LIOK

59 | Teme 3Hef< TPOMMHaMHKE'" / . https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
60 O6o06maromui ypok «IeKTPOIHHAMUKA» 1 bubmmoreka [JOK
/ Beepoccuiickas mpoBepodHas padboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHAs! TPOBOJAUMOCTD TBEPABIX
61 ~ MCTAUIOB. 3aBUCUMOCTD COTPOTHUBIICHUS 1
METAJIJIOB OT TEMIIEPATYPHl.
CBepXxIpoBOIMMOCTh
62 DneKkTpuyYecKuil TOK B Bakyyme. CBOMCTBa 1
ANEKTPOHHBIX MMYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
63  [PMMECHAs IPOBOJMMOCTS. CaoiicTBa p— 1 Bu6moteka [IOK
n-niepexona. [ToaynpoBoHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOOpHI
DNEKTPUUECKUN TOK B paCTBOpPAX H
64  DAacIliaBax SIEKTPOTHTOB. 1 bubnnorexa [JOK
DIEKTPOTUTHYCCKAS THUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
OnexTponauns
DNEKTPUICCKHIA TOK B Tasax. § Bubmiorexa [IOK
65 CaMocTOosTENbHBIN U HECAMOCTOSTENbHBIN 1 .
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounaus. [1nazma
KTPUYECKHE MPUOOPHI U YCTPOICTBA U
66 I?)J: ?Ip;)KTI/quCeCKZe g[piifCHeHre: I;_?p:BI/IJ?a 1 bubmorexa LHOK
' https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
KonTponbnas pabora no teme
67 «Quekrpocraruka. [TocTosHHBIN 1 bubmuoreka [JOK
AIIEKTPUUYECKHUIT TOK. TOKH B Pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepHblil ypok. O6001maronuii ypok mo 1 bubmuoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoaudecTBO 9acoB

Ne Tema <a K I Hara DJIeKTpOHHbIe UG pPOBbIE
n/n eMa ypo Bcero OHTPOJILHEIC | HIPAKTHHCCKHE H3ydeHuss = oOpa3oBaTe/ibHbIE pecypcehl
padoThI padoThI
[TocTosiHHBIE MAarHUTBI U UX
B3auMozelicTBue. Maruutnoe nosie. Bekrop Bu6mumotexa [JOK
1 . . 1 )
MarHUTHON MHIYKIUU. JIMHHKM MarHUTHOR https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.
2 OnbIT Dpcrena. BS:HMoieﬁCTBHe 1 Bubmorexa LOK
https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJISI HA POBOJHUK
¢ TokoM. Cua Amniepa. JlaboparopHnas bubnnorexa [JOK
4 . 1 1 .
pabota «/ccnenoBanue 1eHCTBHS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
eiicTBHe MarHUTHOTO TOJISl Ha
5 )/;[Bnmymylocs[ 3apspKkeHHyo yactuily. Cuma 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pab6ota cunsl Jlopenia
DnexTpoMarHuTHas HHAyKus. [ToTok
6 BEKTOpa MarHUTHOM uHAyKUIuu. IC 1
WHIYKIUHA. 3aKOH AJIEKTPOMAarHUTHOU
nHaykiuu dapanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubmuoreka [JOK
SIBJICHHSI AJICKTPOMATHUTHOW WH]TYKITHH https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTE. SIBIEHNE CaMOMHAYKIIUU.
8 OJIC caMOMHAYKIIMWA. DHEPTHUS MArHUTHOTO 1 bubnuoteka [JOK
MOJISt KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
9 TexHudeckue ycTpoucTBa U ux 1

IMPUMCEHCHUC: ITIOCTOAHHBIC MArHUTHI,
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3JIEKTPOMArHUTBIL, dJIEKTPOABUIaTENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YAaCTULI,
WHAYKIMOHHAs [I€4Yb

O6o06maromuii ypok «MarautHoe mnosie. bubnmnoreka HOK
10 .
DIeKTPOMArHUTHAS UHIYKITUS https://m.edsoo.ru/ffOcab82
11 KonrponsHas padora no reme «MarHuTHoe Bu6mumotexa [JOK
oJie. DJICKTPOMArHUTHAS HH YKL https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl.
I"apmonunueckue konebanus. Y paBHeHUE Bu6muotexa [JOK
12 . .
rapMOHHYECKHX Kojebanwuii. [IpeBpamicaue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopuas padota «VccienoBanue
13 3ABHCHMOCTH NEPHOJIA MAJIbIX KoJIeOaHUI
rpy3a Ha HUTH OT JUTMHBI HUTHA U MacChl
rpy3a»
Konebarenbublii koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B
14 HneaHI;))HOM KOJIeOaTeIbHOM KOHTYpE bubmorexa [IOK
ype. https://m.eds00.ru/ff0cb820
AHanorus MexxJay MEXaHHUYeCKUMHU U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Hep FI?III/I B UJ€AIILHOM KOJ'Ie6aTIe)JIBHOM bubmiorexa LJOK
P https://m.edsoo.ru/ffOcb9c4
KOHTYype
[Ipeacrasnenue o 3aTyxaromux
16 KoseOaHusX. BeIHYKI€HHbIE MEXaHUYECKUE bubnnoreka [JOK
koneOanus. Pe3onanc. BeiHykIeHHBIE https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIEC KoJeOaHus
Ilepemennsbiit Tok. CHHYCOUJAJIBHBII
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO bu6muoreka [JOK
17 . .
TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEe https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HAMTPSHKCHUS
18 Tpanchopmarop. IIponsBozacTso, nepegaua

n HOTpC6J'ICHI/IC BHGKTqueCKOf/'I OHCPIun
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YCTpOHCTBO U MPAKTHYECKOE MPUMEHEHUE

19 | snexTpuveckoro 3BOHKa, TeHepaTopa bubmorexa LOK
P > TEHEPATOP https://m.edsoo.ru/ffOcc324
MIEPEeMEHHOT'0 TOKa, JJMHHI 3JIeKTponepeaayd
DKOJIOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 = osnekrposnepruu. KynbTypa ucnoab30BaHHS
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
o  PacmpocTpaHeHus. ITepuon. CxopocTb Bu6muotexa [JOK
pacpoCTpaHCHHS U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIBHBIC BOJTHBI
3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
22 .
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnnorexa [JOK
ckopocTb. [1Ikarna 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Paguonokamus
o5 Konrponsnas pabdora «Konebanus u Bu6moteka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHHEe CBeTa B
26 o pHO OJTHOH cpe 1::3 ququmﬁ HMCTOYHUK bubmorexa [IOK
FHOPO Pene. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHune cBeTa. 3aKOHBI OTPAKEHUS
27 CBelia [TocTpoenwue n300 amefmﬁ B bubmorexa LOK
) P p https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoe BHyTpEeHHEE
28 OTp axenue. [IpenenpHbIil yroiu n}(;TII:{oro bubmorexa OK
p - bel T https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK
29 .
MoKa3aTeJsi MPEeIOMIICHHS CTEKJIa» https://m.edsoo.ru/ffOcd67a
Jlunzel. [locTpoenne n300pakeHU B TNH3E.
poc! p bubmuoreka [{OK
30  dopmyia TOHKOW JTUH3BI. YBEIHUCHUE

JIMH3BI

https://m.edsoo.ru/ffOcddle
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JlaboparopHas padorta «/ccnenoBanue

31 . .
CBOWCTB M300paXCHUN B IMH3AX)»
Hucniepcus ceera. CI0OXXHBIN cocTaB 6e10ro
32 ceera. [[Ber. JlabopaTopHas pabora
«HabmroneHne nucnepcun cBeTa»
33 Wutepdepennus ceera. Audpakius cera. Bu6mumotexa [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
o | o e R B 10K
: https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bubmmoreka [JOK
3ame JICHHE BpEMEHHU M COKPAILCHUE JITHHBI https://m.edsoo.ru/ffOcfad?2
3 mvermien. Cons actor ¢ omeprci Bubmorera LIOK
: https://m.edsoo.ru/ff0cfc68
UMIYJIbCOM. DHEPrusi MOKOs
39 KontponbHas padora «OnTrka. OCHOBBI bubmuorteka [IOK
CIICIUATHbHON TEOPUU OTHOCUTEIILHOCTIY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [1nanka. Dueprus u bubmmnoreka [HOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gorodddexra. bubmuoreka [IOK
OmnpiTel A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
o | S porebtors Soumene BiGaiorss LOK
' https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JNaBnenue ceera. Onwitel I1. H. JIeGenena. bubmuoreka [{OK
XUMUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHr4ecKkue ycTpoucTBa U IPAKTUYECKOE

npuMeHeHHe: (OTOdIEeMEHT, (POToaaTUHK,
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COJIHCYHas 6aTape;1, CBETOOHNOA

Pemrenue 3agad mo reMe «DI1€MEHTEI

bu6nmoreka [IOK

45 KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
o | e Toueamn O B LOK
' https://m.edsoo.ru/ff0d091a
[InanerapHas Mozens aToma
bubnunoreka LIOK
47 Hoctynarei bopa https://m.edsoo.ru/ff0dOafa
18 mopexone atow omoro sponnn mepr BuGmiorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BonHoBEIe cBOlicTBa YacTull. BOJIHEI 1€

49 Bbpoiina. KopnyckynsipHO-BOJIHOBOMR bubnnoreka [JOK
nayanu3M. CIIOHTaHHOE ¥ BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHUue

o | e oo, O BuGaonss LOK

https://m.edsoo.ru/ff0d0fd2
PagMOaKTUBHOIO U3ITyYECHUS
CoiicTBa anb(a-, 6era-, raMMa-u3IydeHuUs.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpPTraHHU3MBI
OTkpbITHE IPOTOHA ¥ HEUTPOHA. M30TOMEI.

52 Anbda-pacnaa. DIeKTPOHHBIN U bubmmnoreka [HOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3Jy4yeHue
DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie

53 peakuuu. Snepusiii peaktop. [Ipodnems, bubnmnoreka [JOK
MEePCIEKTUBBI, IKOJIOTHYECKHUE aCTICKThI https://m.edsoo.ru/ff0d1356
SIEPHOM DHEPrETUKU
DnemeHTapHbIe YacTULIbl. OTKpBITHE Bubmorexa [IOK

54 Mo3UTpoHa. MeTobl HAOMIOACHUS U

pErucCTpanvu 3JCMECHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3anMoJieiicTBus. EquHCTBO (hr3mueckoit
KapTHUHBI MUPa

55

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe
Y MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Buj 3BE31HOTO HEba.
Co3sBe3nus, spkue 3BE3/1bl, IUIAHETHI, UX
BuguMoe aBrxkeHne. CoaHeuHasi cucTeMa

56

57

58

59

60

Counune. CoHeuHast akTUBHOCTE. McTOUYHUK
sHeprun CoJiHIa U 3BE3NT

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3 bl IT1aBHOM MMOCIIEN0OBATENHHOCTH.
Buytpennee crpoenue 3831, CoBpeMeHHBIC
MIPEJICTABJICHHS O IIPOUCXO0XKICHUHU H
spoatonuu CoJiHIA U 3BE3]T

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNamaktuke. I'anmaktuky. YE€pHbIe BIPHI B
sJlpax raJlakKTUK

Bcenennas. Pa3zberanue ranaktuk. Teopust
Bosbiioro B3psiBa. PennkToBoe u3nyueHue.
Meraranaktuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPU3UKU»

O6o06matomuii ypok. Ponb gpusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITHATLHON 1
ITUYECKOH cdepax AesaTeIbHOCTH YeT0BeKa

63

O6o06maromuit ypok. Poib u mecro pusuxu
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa




O6o0maromuii ypok. Poib ¢puzudeckoit

64  Teopuu B GOpMHUPOBAHUU MPEICTABICHHUH O 1
¢bu3nyeckoil kKapTUHE MUpa
O6o0maromuii ypok. Mecto pu3n4ecKoit
65 ~ KapTHHBI MHpa B o01ieM psgy COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUH 0
pupoje
66 PesepBHbIil ypok. MarautHoe mnoie. 1
DneKTpOMarHuTHasi UHIYKLUS
67 PesepsHblit ypok. OnTuka. OCHOBBI 1
CIEIUAIBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnsrii ypok. KBanroBast pusuka. 1 Bbu6mmotreka [JOK
DJIeMEHTBI ACTPOHOMHUH M aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh HAa MpPUMEpPaxX pPoJb U MECTO (PHU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM HAay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIIOAEH

Y4uThIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUYECKUX MOJICIICH:
MaTepuaibHas TOUKa, MHEpIHUAIbHAs CUCTeMa OTCUYETa, aOCOIFOTHO TBEPI0E
TEJI0, UJICAJIbHBIN T'a3; MOJEIN CTPOEHHUS Ta30B, KUJKOCTEH U TBEPJBIX TET,
TOYCUHBIN JICKTPUUCCKHUI 3apsij] — MPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

Pacno3naBath Qusnueckue sBJICHHUS (MPOIECCH) U OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJCKYJISPHO-KUHETHYCCKON  TEOpHH
CTPOCHHMSI  BEIIECTBA M  JJICKTPOJAMHAMUKH:  PAaBHOMEPHOEC M
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBHKEHHE, CBOOOIHOE MAaJCHUE TEll,
JIBUKCHHE 110 OKPYXXHOCTH, WHEPLHs, B3aUMOJCeHcTBHE Tel; muddysus,
OpOYHOBCKOE JIBIDKCHHE, CTPOCHHE IKHUJAKOCTCH © TBEPIBIX Tell,
U3MEHEHHEe O00bEMa Teld TpU HarpeBaHUM (OXJIAXKICHUH), TEIUIOBOC
paBHOBeCcHE, WCIApeHUE, KOHJCHCAIMS, IUIABJICHUE, KPHUCTALIU3AIINS,
KHUIICHUE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE JABJICHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY MapaMeTpaMH COCTOSTHHS
rasza B M30MPOIeCccax; dEKTPU3AIlUs TN, B3aUMOJICHCTBHIE 3apsI0B

10.4

10.5

10.6

OnucelBaTh MEXaHUYECKOE TBUKEHHUE, UCTIONb3Ysd (PU3NUECKUE BEIMUUHBI:
KOOPJIMHATA, IIYTh, IIEpEMEIIEHNE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUJla,
UMITYJIbC ~ T€Jla, KUHETHUYEeCKas DJHEpPrus, MOTCHIHAIbHAs SHEprus,
MexaHudeckass pa0oTa, MeXaHWYecKas MOIIHOCTb; TMpPH  ONUCAHUU
IPAaBWIBHO TPAKTOBATHh (PU3UYECKUN CMBICI MCIONb3YyEMbIX BEJIMYUH, UX
0003HaueHUsI M E€AMHUIIBI, HaXOAUTh (HOPMYJbI, CBA3BIBAIOIIUE JTAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh W3y4YEHHBIC TEIJIOBHIE CBOWCTBA TEJI M TEIUIOBBIC SBICHUS,
UCTIONB3Ysl GU3HYECKUE BETUYNHBI: IaBlIEHUE Ta3a, TeMIeparypa, CpeaHss
KUHETHYeCcKas SHEprus Xa0THYECKOTO JIBYKCHUS MOJIEKYII,
CpedHEKBaJpaTUYHasl CKOPOCTb  MOJEKYJ, KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHsISl dHEprus, pabora rasza, Kod(PGHUIIMEHT TMOJE3HOTO EeUCTBUS
TEIJIOBOTO JIBUTATENIS; MPU OTMMCAHUH MPABIIBHO TPAKTOBATH (DU3HUECKUI
CMBICJT UCTIOJIB3YEMBIX BEJIUYMH, UX 0003HAUYCHUS] U €AUHUIIBI, HAXOJIUTh
bopMyIBl, CBS3BIBAIONINE MAHHYIO (U3MUYECKYH) BEIUYUHY C APYTHUMHU
BEJIMYNHAM

OnuceiBaTh  WM3y4YEHHBIE  JJEKTPUYECKHE  CBOWCTBA  BelleCTBA U
AIIEKTPUUYECKHUE SIBICHUS (IIPOLECCHI), UCTIONB3Ys (DPU3UYECKHE BETUUHUHBIL:
JNEKTPUYECKUN  3apsAll, DJIEKTPUYECKOE T0JI€, HANpPsKEHHOCTh IOJI,
MIOTEHIUAJI, PA3HOCTh ITOTCHIUAJIOB; IIPX OIIMCAHUU IIPABWJIBHO TPAKTOBATh
(Gu3n4ecKnil CMBICI UCIIOJIB3YEMbIX BEJTMUUH, UX 0003HAUEHUS U CINHULIb;
yKa3bpIBaTh ()OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEITUUYHMHY C
JPYTMMH BETUYMHAMU

10.7

aHAJM3UPOBATh (PM3MUECKUE MPOIECCHl U SBJICHUSA, UCTIONIB3Ys (pr3nueckue
3aKOHbl U TMPUHLHUIBL 3aKOH BceMupHoro tarotenus, |, Il u Il 3akonsl




HproTOHA, 3aKOH COXpaHEHMs MEXaHMYECKOW 3HEpruH, 3aKOH COXpPaHEHUs
HMITYJIbCA, MPUHLOWII CYIEPHIO3ULUM CHJI, IPUHOUI PaBHOIpPABUI
UHEpUUAIBHBIX CUCTEM OTCYETA; MOJEKYIIPHO-KUHETUYECKYI0 TEOPUIO
CTPOEHMSI BEILIECTBA, TI'a30BbIE 3aKOHBI, CBSA3b CpPEOHEH KHHETUYECKOU
SHEPruM TEIUIOBOTO JBMXKEHUS MOJIEKY] ¢ a0COJIOTHOM TeMIeparypoi,
NEPBBIH 3aKOH TEPMOAMHAMMKHU; 3aKOH COXPAHEHMsI AJIEKTPUYECKOTO
3apsiza, 3akoH KysoHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUA (TpaHUIIBI, 001aCTH)
IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE IPUHLUIBI JACHCTBUS MAIIMH, HOpUOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh yCIOBHS HMX  0€30HacHOTO
UCIIOJIb30BaHUS B IOBCEIHEBHOM YKU3HU

10.9

BBINOJNHATE 9KCIIEPUMEHTBI [0 HCCIICAOBAHUIO (DU3MYECKUX SBJICHUH W
MIPOIIECCOB C UCITOJIb30BAHUEM IMPSMBIX M KOCBCHHBIX H3MEPEHUI; TIPH STOM
dbopmynupoBath mnpodiemy (3aAady) U TUIOTE3y y4EeOHOTrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKCHHOTO 000PYIAOBAHHUS, TPOBOIUTH OIBIT
U GOPMYJIUPOBAThH BBHIBOJIBI

10.10

OcymiecTBiIATh NpsIMbIE U KOCBEHHBbIE U3MEPEHUs (PU3UUECKUX BEJIUYMH;
IPU 3TOM BBIOMPATh ONTUMANbHBIA CHOCOO M3MEPEHMsS] U HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUI

10.11

10.12

HccrnenoBaTh  3aBUCHMOCTH  MEXAY (U3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAHUEM IIPSAMBIX HM3MEpPEHUH; IpU HTOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBAaTh  pe3yJbTaThl  IOJYYEHHOHM  3aBUCHMOCTH
¢u3nuecKux BEIUYMH B BHJE TaOJIUIl M TpadUKOB, JeNaTh BBIBOABI IO
pe3yapTaTaM UCCIEeT0BAHUS

Co0mroaTh mpaBuia 6€301MacHOTO TPpy/Ja MPHU MIPOBEICHUH HCCIICIOBAHUN B
pamMKax  y4eOHOrO  OSKCIEpUMEHTa,  YyUeOHO-HCCIEeNOBATENbCKOH U
HpOGKTHOﬁ ACATCIIBHOCTH C UCITOJIB30BAHHUEM N3MCPUTCIIBHBIX YCTpOI\/'ICTB n
1ab60paTOpPHOTrO 00OPYIOBAHUS

10.13

Pemare pacuéTHpie 3amaun ¢ SBHO 3aJaHHON (U3UYECKON MOMAEIBIO,
UCIIONB3Ys (PU3MUECKHUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaJM3a YCIIOBUS
3a/1a4¥l BBIOUPATh (PU3UUECKYI0 MOJAENb, BBIICIATh (PU3NUYECKUE BETHUUHBI
u GopMmyibl, HeoOXoaWMble I €€ pEIICHUs, MPOBOJUTH PAcCUYETHl |
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYeHUsI (PU3NUECKON BETHUNHBI

10.14

Pemars KaueCTBECHHbIC 3a7a4H: BBICTPAaNBaTh JIOTUYECKU
HETPOTUBOPEUMBYIO LIEMOYKY PACCYKACHUA C OMOPOM Ha H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SBICHUS

10.15

Hcnonp3oBaTh  mpu  pelmeHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UH(GOPMALlMOHHBIE  TEXHOJOTMM  JJIsi  TOHCKA, CTPYKTypUPOBaHUS,
UHTEpIpeTallid M TPEICTaBIeHUs Y4eOHOH M HAyYHO-TIOMYJISPHOM
uH(pOpMallMK, TOJYYEHHON W3 PAa3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBATh MOJy4aeMyro HH(OpMaIUio

10.16

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B Ppa3BUTHE HayKH, OOBSICHEHHE IMPOLECCOB OKPYXKAIOUIETO MHpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS MO (DU3MKE B TIOBCECAHEBHOW KHU3HH
s obecriedeHust 0€30MacHOCTM MpH  OOpalieHHu ¢ npubopamu |
TEXHUYECKHMH YCTPOMCTBAMH, UISI COXPAHEHHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTHYECKOT0 OBECHUS B OKpY’KafolLlel cpere




10.18

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

PaGoTtath B Trpynme C BBINOJHEHUEM pAa3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATH PabOTy TPYNIBI, PAIIMOHAIBHO PACIpEeAcsiaTh 00s3aHHOCTH
U IJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYaIUSX, aJeKBATHO
OIICHMBATh BKJIAJ, KaXJOr0 U3 YYaCTHUKOB TPyNIbl B peEUICHUE
paccMaTpuBaeMoil IpodiieMbl

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh HA IPUMEPaX POIb U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHON Hay4yHOM KapTHUHbl MHpA, B PA3BUTHUU COBPEMEHHOMN
TEXHUKA W TEXHOJOIWH, B MPAKTUYECKON JIE€ATEIBHOCTU JIFOAEH,
1IEJIOCTHOCTb U €MHCTBO (PU3HUECKONM KapTHHBI MUpPa

11.2

Y4uUTHIBATh rpaHvllbl IMMPUMCHCHUA H3YUYCHHBIX (I)I/I3I/I‘IGCKI/IX MOJICIICH:
TOYCUHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, AAcpHad MOACIb aToOMa, HYKJIOHHAasd
MOJICJIb aTOMHOI'O dJipa IIpu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aga4

11.3

11.4

PacriosnaBate (Qusnueckue sBIEHUS (MPOIECChI) M OOBACHATH HX Ha
OCHOBE 3aKOHOB AJIEKTPOAMHAMUKN M KBAaHTOBOH (DM3HMKH: AJIEKTpHUECKAs
IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHUCTBUS
TOKa, B3aUMOJCHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAs  HMHIYKIHS,
JeCTBIE MAarHUTHOTO TOJIS HAa IPOBOJHUK C TOKOM U JBUXKYIIHICS 3apsil,
AIIEKTPOMAarHUTHEIE KOJIeOaHHS " BOJTHBI, PSIMOJIMHEHOE
pacrpocTpaHEeHHE CBeTa, OTpaXXeHWe, NpeloMIIeHHe, HHTepdepeHuus,
mupakuus U NoJIspU3alus cBeTa, IUCIepCHsl CBeTa, (POTOIIEKTPUUECKUN
s dekt (hoToaddexT), cBeToBOE NaBiIeHIE, BOSHUKHOBEHHE TMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJAA,  ©CTeCTBEHHass W HCKYCCTBEHHas
PalMOaKTHBHOCTb

OnuceiBaTh U3y4EHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IIPOBOJMMOCTb DA3JIMUHBIX Cpel) U
AIIEKTPOMAarHUTHbIE  SIBJI€HMsI (IpOIECChl), UCHONB3YS  (pU3MUEcKue
BEJIMYMHBL:  JJIEKTPUUYECKUN  3apsii, CWIa TOKa, JJIEKTPUUECKOE
HaNpsDKEHUE, AJIEKTPUYECKOE COMPOTHBIICHHE, Pa3HOCTh IMOTEHIHAJIOB,
OJIC, paboTa Toka, MHAYKIHUS MarHUTHOTO IOJs, cuja AMIepa, cuja
JlopeHnia, HMHAYKTUBHOCTb KaTyIIKH, OSHEPrus d3JIEKTPUUECKOr0 U
MarHUTHOTO TOJIeH, MEepHOJ W YacToTa KojeOaHU B KosebaTeabHOM
KOHType, 3apsJl M CWIa TOKa B Ipolecce T'apMOHUYECKHX
AIIEKTPOMArHUTHBIX KojeOaHuid, (HOKyCHOE pacCTOsIHME M ONTHYecKas
CWJIa JINH3BI; TPU ONHCAHUU NMPABUIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI
UCTOJIb3YEeMbIX BEJMYMH, HUX O0O0O3HAueHUs M EIUHMIIbI;, YKa3bIBaTh
(dbopMyIibl, CBS3BIBAIOLIUE NAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTHMMHU
BEJIMYMHAMU

115

OnuceiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJICHUS U IPOLECCHI, MCIOIb3Ys
¢u3nueckue BETUYUHBL: CKOPOCTb DSJIEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJIHBI W YacTOTa CBETa, HHEPrus M UMIOYJIbC (OTOHA, mepuon
MOJIypacrazia, SHEPrus CBSA3M aTOMHBIX SAEP; MPH ONMHCAHWUU MPABUIBHO
TPaKTOBaTh  (PU3UYECKUI  CMBICT  HMCIOJB3YyeMbIX  BEIUYHH, HX
0003HAaUEHUS U €IMHULIbI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C APYTUMHU BEIMYMHAMH, BBIYHMCISATH 3HAUCHHE




(bU3NYECKON BETUIHHBI

11.6

Ananm3upoBath  (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJb3YS
dusnyeckue  3aKOHBI W NPUHIUNBL  3akoH  Owma,  3aKOHBI
MIOCJIEIOBATEIFHOTO U TApaJUICTBbHOTO COSAWHEHHS MTPOBOIHUKOB, 3aKOH
Hxoynma — JleHma, 3aKkOH 3JIEKTPOMarHMTHOM HMHAYKUMH, 3aKOH
NPSIMOJIMHEHHOTO PACIpPOCTPAHEHUS] CBETa, 3aKOHBI OTPAXKCHHS CBETa,
3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHUE DifHmTeiHa 11t hoTodddekra,
3aKOH COXpaHCHHsSI DSHEPTUU, 3aKOH COXPAHCHHsI WMITYJIbCa, 3aKOH
COXPAaHEHHUS OJIIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHHS MacCOBOTO
Yyclia, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmaja; MpU STOM
pa3iauyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4yeCcKoe
BBIPQXXCHHE U yCIOBHsI (IPaHUIIbI, 00JaCTH) TIPUMEHUMOCTH

11.7

11.8

Onpenendarb HanpaBlI€HUE BEKTOpAa HWHIAYKUMM MArHUTHOIO  IOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHa

CTpouTh M ONUCHIBATh M300pakeHHE, CO37aBACMOE IJIOCKHM 3EPKAJIOM,
TOHKOH JIMH30H

11.9

11.10

11.11

BBINOJNHATE 3KCIIEPUMEHTHI 110 HMCCICOBAHUIO (DU3UYECKUX SIBICHHU |
MPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHH; MPHU
sToM (dopmynupoBarh mpoOieMmy (3amady) M TUOOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 IPEIIOKEHHOTO0 000pYyI0BaHUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATEH BHIBOIBI

Ocy1ecTBISITh MpsIMbIE U KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEJIUYUH;
OpU TOM BBIOMpPATh ONTHMAJIbHBIN CIIOCOO M3MEPEHHs U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

UccnenoBath 3aBUCUMOCTH (U3MYECKUX BEIIMYUH C HCIOIH30BAHUEM
MPSIMBIX U3MEPEHUI; IPU ’TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYHMH B BHJEC
TaONuUI ¥ TpaMKOB, IeJaTh BHIBOJBI 110 Pe3yIbTaTaM HUCCIIETIOBAHUS

11.12

11.13

11.14

CobOmoaTe  mpaBuiia  0€30MacHOrO  TpyAa IpH  NPOBEACHUU
UCCIENOBaHUN B paMKax  y4eOHOro  3KCIEPUMEHTa, Y4eOHO-
UCCIIEIOBATEIbCKOW M TMPOEKTHOM JAESITeNTbHOCTH C HCIHOJIb30BaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS

Pemate pacuy€rHbie 3a4auM C SBHO 3aJIaHHOW (PU3NUYECKOW MOJENbBIO,
UCTIONB3YS (PU3MUYECKUE 3aKOHBI M PUHIIMITBI; HA OCHOBE aHAJIN3a yCIOBHS
3agadyu BI)I6I/IpaTI) q)HSquCKy}O MOACIb, BBIACIATH (1)I/I3I/I‘-IGCKI/IG BCIIMYHNHBI
u GopMyInbl, HEOOXOMUMBIE IS €€ pEeIIeHUs, MPOBOIUTH PACUETHl U
OLCHUBATH peaJ'IBHOCTI) HOJ'Iy‘-IeHHOFO 3HAYCHUA (1)H3H‘-I€CKOI71 BCIIMYHNHBI
Pemate KauyeCTBECHHEIE 3aJIayu: BBICTpanBaTh JIOTHYECKH
HETPOTUBOPEUMBYIO IIEMOYKY PACCYXIEHUM C ONOpPONM Ha H3y4YEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SBICHUS

11.15

Hcnonp3oBath  mpu  pelmieHMM  Y4eOHBIX — 3a/Jad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE ~ TEXHOJIOTUM JUIA  [OMCKAa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpeTallid M MpPEACTaBICHUs Yy4yeOHOW U HAaydHO-TOMYJISIPHOMN
UHpOpPMALlMY, TOJIYYEHHOW M3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJM3UPOBAThH MOJy4aeMyro HH(pOpMaIUIo

11.16

OOBSCHATh TPHUHIMIBI JCHCTBUS MAaIIWH, TPUOOPOB U TEXHHUECKUX
YCTPOMCTB;, pa3iau4aTh YyCIOBUSA HX OE30MaCHOTO HWCIOJIb30BAaHUS B
OBCEIHEBHOMN XU3HU




11.17

[lpuBoauTE TpHUMEpHl BKJIAJAa POCCHHCKUX M 3apyOEkHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, B OOBICHEHHE IPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

11.18

11.19

HMcnonp30BaTh TEOPETHYECKUE 3HAHUS 110 (DU3UKE B MOBCEAHEBHOW KU3HU
uis  o0ecrieyeHuss O€30MACHOCTH MpU OOpalleHuu ¢ npudopamu U
TEXHUYECKHMH YCTPOWCTBAMH, VISl COXPAHEHHS 30POBbSl H COOJIOCHUS
HOPM 9KOJIOTHYECKOTO OBEICHUS B OKPY’KaloLIel cpeze

PaGorate B rpynme C BBINOJIHEHHEM pas3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PA0OTY TPYIIIBI, PAIMOHATIBHO PACIPEACISITh O0SI3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CUTyallUAX, aJICKBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIBl B pEHICHUE
paccMaTpuBaeMoOM POOIIEMBI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA
10 KUIACC

Kon
pa3jiena

Kon

nposepsieMoro IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
3J1eMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

11

Ousuka — Hayka o mnpupoje. Hayunble MeToabl NO3HAHHS
OKpy>Karomiero Mupa. Poib skcrepuMeHTa M TeOpuu B Iporecce
MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (U3NYECKUX sIBIEHUM W mpoueccoB. Hayunble
runore3bl.  duspyeckue  3aKOHbBI M TEOPUHM.  ['paHuUIbI
IPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBHSL.
Pone u mMecto ¢usuku B hopMuUpOBaHHHM COBPEMEHHOW HAy4HOM
KapTUHbI MUPA, B IPAKTUUECKON JESITeIbHOCTH JI0IeH

MEXAHUWKA

2.1

2.2

211

KMHEMATHKA

Mexannyeckoe naBmkeHHEe. OTHOCHUTEIBHOCTh MEXaHUYECKOIO
neuxkenus. Cucrema orcuéra. TpaekTopus

212

2.1.3

214

2.15

2.16

[lepememienne, CckopocTh (CpemHsisl CKOpOCTb, MIHOBEHHas
CKOPOCTb) U YCKOPEHHE MaTepUalbHONW TOUKM, UX MPOEKIUU Ha
ocH cucTeMbl KoopAauHar. Ci0KeHUe NEPEMELICHUN U CIO0XKEHHUE
CKOpOCTE

PaBHOMEpHOE M pPABHOYCKOPEHHOE MNPSIMOJIUHEHHOE IBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, NTyTU U
IIepeEMENICHUSI MaTEPUAIIbHOM TOYKH OT BPEMEHHU

CBoOoaHoe mageHue. Y cKkopeHrue cBOOOHOTO MaeHUs
Kpuonuneiinoe JBUKCHHUE. PaBHOMEpHOE JBIKEHUE
MaTepUalbHOM TOYKM II0 OKPYKHOCTH. YIJIOBAas CKOPOCTb,
IuHenHas ckopocts. Ilepuon u vacrora. LleHTpocTpeMurenbHoe
YCKOpEHUe

TexHudeckue yCTpPOWCTBA: CIHMAOMETP, IBHKEHHE CHapsIOB,
LIENTHbIE U PEMEHHBIE NIepeIaun

2.1.7

221

[Ipaktuueckne paboTel. W3MmepeHue MrHOBEHHOHW CKOPOCTH.
HccnenoBanue COOTHOWIEHUS MEXKIY MYTAMH, HTPONJIEHHBIMU
TEJIOM 3a MOCJIEI0OBATENbHBIE PABHBIE ITPOMEXYTKH BPEMEHH IpU
PaBHOYCKOPEHHOM JABWKEHUHU C HAYAJIBHOM CKOPOCTHIO, PaBHOU
Hynto. HM3ydeHue [BWXKEHUsS IIapuKka B BI3KOM KUIKOCTH.
N3yuenune nBuxeHus Tena, OpOIMIEHHOTO TOPU30HTAIIEHO

JMUHAMUKA

[Ipunnnn otHocuTensHOCTH ['amwiies. IlepBsiii 3akoH HproToHa.
HNuepuunanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIUI cynepno3uiy cui

2.2.3

Bropoii 3akon HplooToHa [ MarepuaibHOM TOYKHM B
unepuuaibHoit cucreme orcuéra (MCO). Tperuit 3akon HeroToHa
JUISL MaTEPUATIbHBIX TOYEK

224

3akoH BceMupHOoro TsaroteHus. Cuma Tspkectu.  IlepBast
KOCMHUYECKasi CKOpOCTh. Bec Tena




2.25

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusi. Cyxoe Tpenue. Cujia TpeHUS CKOJIBKEHUSA U CUJjia

2.2.6 Tpenus nokos. Koapduuuent tpenns. Cuna cOnpoTHBICHHS MIPH
JBUKEHHUH TeJa B KUAKOCTU WM ra3e
297 H(?OCTynaTeanoe U BpaliareibHOe JBUKEHHE aOCOJIOTHO
TBEPOTO Tena
208 MOMEHT CcHIBl OTHOCHTEIBHO OCH BpamieHus. Iliedo cuibl.
VYcnoBus paBHoBecust TBEpaoro tena B MCO
299 Texuuueckue yCTpOIiCTBA: MOALIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue paborel. M3yueHue [ABMKEeHHs Opycka 10
HAaKJIOHHOW TIUIOCKOCTH TOJ JICHCTBHEM HECKOJBKHX  CHIL.
2210 HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B
neopMUPYEMOU MPYKUHE W PE3UHOBOM OOpa3Ile, OT BEITUIHHBI
ux aedopmanuu. MccrnenoBanue yciaoBHl paBHOBECHS TBEPIOTO
TeJa, UMEIOIIETO OCh BPAILICHHS
3AKOHbI COXPAHEHU S B MEXAHUKE
231 HNmnynbe MaTepranbHONW TOYKH, CHCTEMBl MAaTE€PHAJIbHBIX TOYEK.
NMmynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpanenus umiynbca B UCO. PeaktuBHOE ABMKEHUE
2.3.3 PaGora cunbl
234 MOIIHOCTE CHIIBI
235 KI/IHGTI/I‘-IGCK&lZ[ JHEpPIWs MaTepuaJbHOW TOYKH. Teopema o
KHHETHYECKOW YHEPTUU
[lorennmaneHast oHeprus. IloTeHnuanbHass SHEPrus ynpyro
23 2.3.6 nedhopMupoBaHHONW mpyXuHBL. [loTeHIManbHas SHEPrus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loreHnuaneHble M HEMOTEHUUaIbHbIE CHIbL. CBs3b PabOTHI
2.3.7 HETNIOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHMUYECKOW OSHEPTHH
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKOH SHEpruu
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHHUSI
239 TCXHHHCCKIEC yCTpOICTBa: JIBUKEHHE DAKeT, BOJOMET, KoIep,
MPY>KUHHBIA TTHCTOJIET
[Ipaktuyeckue paboTsl. M3yueHue CBSI3M CKOpOCTEH TeNl IpH
2.3.10 HeynpyroMm ynape. HMcciemoBaHne CBS3M paOOTBI  CHIIBI  C
M3MEHEHHEM MEeXaHMUYECKOW PHEpPIuu Teja
3 MOJIEKVJISAPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON  TEOpHH.
311 bpoynoBckoe nBwkenue. Juddys3usa. Xapaktep ABHKEHUS W
B3aMMO/ICHCTBHSI YaCTHUI] BEIIECTBA
3.1 312 Mopenu CTpoeHMs Ta30B, XKUIAKOCTEH M TBEPABIX TeEl W
o 00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITUX MOJIEIIEH
3.1.3 Macca monekyin. KonngectBo Bemecta. IlocrosiHHas ABoraapo
314 TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. [llkana

temnepatyp Llenbcus




Mogenp uaeansHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-

3.15 KMHETUYECKON TEOPUU UACAIBHOIO ra3a
AOcomtoTHas TemrmepaTypa Kak Mepa CpedHed KUHETHYeCKOH
3.1.6 SHEPrUM TEIUIOBOTO JBIKEHHUS yacTull raza. lllkama temmepatyp
KenbBuHa
3.1.7 VYpasuenue Kianeiipona — Menaeneena. 3akoH JlanbToHa
318 I'azoBbie 3akoHbI. 30mpoLECCHl B UAEATBHOM I'a3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BEIlleCTBa: U30TepMa, H30X0pa, n3obapa
3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETp, OapoOMeTp
[Ipaktuyeckue padotel. M3Mepenue macchl BO3AyXa B KIaCCHOU
3.1.10 koMmHarte. MccinegoBaHue 3aBUCUMOCTH MEXKIY IMapaMeTpaMu
COCTOSIHUS pa3peKEHHOI'0 Ta3a
OCHOBbBI TEPMO/IMHAMUMKHA
321 TepmoauHamMuueckas cucrema. Bnytpennsa SHeprus
- TEPMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHS
329 KonnuectBo Temmorsl u  paboTa. BHyTpeHHssT  sHeprus
0JIHOATOMHOT'0 MJI€aIbHOI'O Ta3a
Bugsl  Temmomepenadu:  TEIUIONPOBOJHOCTh,  KOHBEKIIHS,
3.2.3 n3nydyeHue. TerutoéMKOCTh Tena. YIenbHas TEIUIOEMKOCTh
BemiecTBa. Pacyér konmvecTBa TEIUIOTHI P TEIJIONepeaaye
IlepBbIif 3akoH TepMonuHamMuKH. IIpuMeHeHHe mMepBOro 3akoHa
3.24 TEPMOJIMHAMHUKH K M3omporeccaM. I'paduueckas WHTepIpeTamus
3.2 paloThI raza
TennoBble MammHbl. [IpUHIMIBI EHCTBUS TEIUIOBBIX MAIUH.
325 [IpeoOpazoBanusi SHEPTUN B TEIIOBBIX MammHax. KoadduimeHt
o none3noro aerctBus (manee — KIIJ[) TeroBoit mammabl. [k
Kapno u ero KIIJI
Bropoii 3akoH TepmonuHamuku. HeoOGpatuMocTh mpoleccoB B
3.2.6 npupoge. TeruioBble ABHraTend. OKOJOTHUECKHE MPOOIEMBI
TETUIOIHEPTETHKH
327 TexHUUECKHEe YCTPOWCTBA: [BUTATENb BHYTPEHHErO CrOpaHHS,
OBITOBOM XOJIOAMIBLHHUK, KOHAUIIMOHED
3.2.8 [IpakTuyeckue padoTel. M3mepenue yenbHOM TemIoéMKOCTH
ATPEI'ATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE ITEPEXO/IbI
[MapooOpazoBanre W KoHIeHcanws. lcmapeHne W KUIICHHE.
3.3.1 VYnenbHas TeruoTra napoodpa3oBaHUs. 3aBUCUMOCTh TeMIIEpaTyphl
KHTICHUS OT JIABJICHUS
332 AOcomtoTHasT M OTHOCWUTEIbHAsT  BJIAXKHOCTh  BO3JyXa.
Hacspiiennsiit nap
33 Teépnoe Temo. Kpucrammmueckue W amMopdHble  Tena.
' 3.3.3 AHM30TpOTIUS  CBOWCTB  KpHUCTAIOB. JKUIKHE  KPUCTAJUIBIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenne W KpUCTAIU3AIMs. YAeTbHAas TEIUIOTA IUIABICHHS.
CyOmumariust
3.3.5 VYpaBHEHHE TEIJIOBOTO OajlaHca
33.6 TexHudeckue  yCTpOMCTBA:  TUIPOMETP U IICUXPOMETD,

KaJIOpUMETP, TEXHOJIOTHH MOJIYYSHHs] COBPEMEHHBIX MaTEepHAJIOB,




B TOM YHUCJIC HAHOMATCPpHUaJI0B, U HAHOTCXHOJOI'N

3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3IyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA

411 OnekTpu3anusi  TeN.  OJeKTpudyeckud  3apsag.  [Ba  Buza
ANEKTPUUECKUX 3apsiIOB

412 [TpoBOAHHKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

4.1.4 B3aunmopeiictBue 3apsanos. 3akoH Kyinona
OnexTpuueckoe rmose. HanpsEHHOCTh SJIEKTPHUUECKOro MOoJs.

4.1.5 [TpuHIHN CYIIEpPIIO3ULINH. JInann HaIPSKEHHOCTH
ANEKTPUYECKOTO OIS

41 4116 Pabora cun anekrpocraruueckoro mons. [lorennuman. PasHocTh

MOTEHIMAJIOB

417 [IpoBOAHMKY U JTUAJIEKTPUKHU B MOCTOSTHHOM JJIEKTPUUECKOM II0JIE.
JlmsnekTpudeckasi IPOHUIIAEMOCTh

418 OnektpoémkocTh.  KoHaencatop. DIeKTpPOEMKOCTh  IIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKeHHOT0 KOHIeHcaTopa
Texuuueckue yCTpOMCTBA: AIIEKTPOCKOTI, JIEKTPOMETP,

4.1.9 AJIEKTPOCTAaTUUECKAsT 3alluTa, 3a3€MJICHHE SJIEKTPONpPHOOpPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

41.10 [IpakTuueckue paboThLI. Nsmepenue ANEKTPOEMKOCTH
KOHJIEHCAaTOpa

[NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

421 VYcnoBusi CyiiecTBOBaHHS TOCTOSIHHOTO JJIEKTPHUECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [TocTosIHHBIN TOK

4.2.2 Hamnpspkenune. 3akon Oma a1 yqacTka 1enu

423 DNEeKTPUYECKOe COMPOTUBIICHUE. YJECIbHOE COMPOTUBIICHUE
BeILlECTBA

424 [locnenoBarenpHOe, MapajuieIbHOE, CMEIIAHHOE COEIMHEHHUE
MIPOBOTHUKOB

4.2.5 Pabora anekrpuyeckoro Toka. 3akoH J[xoyns — Jlenna

4.2.6 MOMIHOCTB PIAEKTPUIECKOTO TOKA
uekTpoaBkymas cuna (manee — OJIC) u  BHYTpeHHee

4.2 4.2.7 CONMPOTUBIIEHWE MCTOYHMKA TOKa. 3akoH OMa g MOJHOU

(3aMKHYTOI) 25IeKTprueckoit mermu. KopoTkoe 3aMbIkanme

428 DNEKTpOHHAs: MPOBOAUMOCTb TBEPIBIX METAIJIOB. 3aBUCUMOCTH
COTIPOTHUBIICHUS METAJIJIOB OT TeMmepaTypbl. CBEpXIIPOBOIUMOCTH

4.2.9 DNEeKTPUUYECKHI TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB
[TonynpoBonuuku. CoOOCTBEHHAass W TpPHUMECHas MPOBOAMMOCTh

4.2.10 IOJIYTIPOBOTHUKOB. CaoiicTBa p-n nepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211 DJIEKTPUYECKUH TOK B  OBJEKTPOJUTAX. DJIEKTPOIUTHUYECKAs
JTUCCOIMAIUs. DIEKTPOIIN3

4212 Onextpuueckud  Tok B razax. CaMoOCTOATENbHBIH U

HECaMOCTOSTEILHBIN paspsna. Pazauanabie THITBI CAMOCTOSTEIIFHOTO




pazpsga. Monnus. [1nazma

TexHuuyeckue YCTpONCTBA: ammepMeTp, BOJBTMETP, peocTart,

HMCTOYHUKH TOKa, JNIEKTpOHArpeBaTeIIbHbIC npuOopHI,
4.2.13 AJICKTPOOCBETUTENIbHBIE TPHOOPBI, TEPMOMETP CONPOTHUBIICHUS,

BaKyyMHBIN TMO], TEPMUCTOPBI u (hOTOPE3UCTOPHI,

MIOJTYITPOBOTHUKOBBIN JINO]I, TAIbBAHUKA

[Ipaktnyeckre paboThl. l3ydeHHe CMENIAHHOTO COCIUHEHHS
4214 PE3UCTOPOB.

Mamepenne DOJIC wucToyHMKa TOKAa M €ro BHYTPEHHETO
cornpoTuBieHus. HabmoaeHue 31exTposnza

11 KUIACC
Kox Kona
paziea nposepsieMoro I[IpoBepsiemble 3J1eMeHTBI COEPKAHUS
3JIEMEHTAa
4 DJIEKTPOANMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIWA
431 ITocTosinHbIe MarHUTHI. B3anMo1eicTBUE TTOCTOSIHHBIX MarHUTOR
MarnutHoe mnone. Bexkrop MarHuTHOM wuHAYKIUU. [IpuHnmn
4.3.2 cynepro3unuu. JluHum marHuTHOW MHAYKIUU. KapTuHa IuHUMA
MarHUTHON MHAYKIIMH TOJISl TOCTOSTHHBIX MAarHUTOB
MarauTHOE MoJie MPOBOJHHUKA C TOKOM. KapTuHa nuHUN momns
433 JUIMHHOTO TPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOIO
MIPOBOJHMKA, KaTYHIKU ¢ ToKoM. OnbIT Opcrena. Bzaumonelictue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb ¥ HalIPABJICHUE
Cuna JlopeHma, €€ Moaynb U HampaBleHHE. /[[BrmkeHue
4.3.5 3apsOKEHHON YacTHUII B OJTHOPOJHOM MarHuTHOM moje. PaGota
cunbl JlopeHa
4.3.6 SIBNCHHE IMEKTPOMArHUTHOW WHTYKITHH
4.3 437 [ToTok BeKTOpa MArHUTHON MHIYKIIMH
4.3.8 OJIC nHaykiuu. 3aKOH JIEKTPOMarHUTHON MHAYyKIK Dapanes
439 Buxpesoe snektpuyeckoe none. I{C MHIYKIIMU B MPOBOJHUKE,
JIBUKYIIIEMCSI IOCTYIATENbHO B OJJTHOPOJHOM MarHUTHOM T0JIE
4.3.10 [IpaBusno Jlenua
4.3.11 NuaykTuBHOCTH. ABNeHne camouHaykuuu. I1C caMOnHIyKIInu
4.3.12 DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM
4.3.13 DeKTPOMAarHUTHOE I0JIe
TexHudeckre yCTporCTBa: TOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHHUTHI,
4.3.14 ANEKTPOABUTATEb, YCKOPHUTENH AIIEMEHTAPHBIX YacCTHIl,
WHIYKIIMOHHAS N1€Yb
[IpakTrueckue paboThl. M3ydyeHne MarHUTHOTO TOJISI KaTYIIKH C
4.3.15 TokoM. MccnenoBanue nedCTBUS MMOCTOSIHHOTO MarHUTa Ha paMKy
¢ TokoM. MccienoBanue sBiI€HUS 3JIEKTPOMAarHUTHOM MHIYKIIUU
5 KOJIEBAHIM A 11 BOJIHBI
5.1 MEXAHUYECKUE N SJIEKTPOMATHUTHBIE KOJIEBAHM A




5.2

5.1.1

KoneodarensHas cucTeMa. CBoOoHEBIE KOJIeOaHUs.
I'apmonnueckue konebanus. [lepuon, yacrora, ammmutyna u ¢gasza
KoJIeOaHui

5.1.2

[IpyxuHHbBI MasiTHUK. MaTeMaTH4eCKUil MassTHUK

5.1.3

5.14

5.15

YpaBHEeHHE TapMOHWYECKHUX KoJyieOaHui. KuHemarnueckoe u
JTUHAMHYECKOE OMMCAHUE KOJICOATETLHOTO JIBUKCHHUS

[IpeBparmenue 3Heprun Mpyu rapMOHUYECKHX KosieOaHusx. CBs3b
aMIUTUTY/Bl KOJeOaHWH HWCXOJHOW BEIMYMHBI C aMIUTUTYAaMHU
KoJieOaHuM e€ CKOPOCTU U YCKOPEHUS

Konebarenbubiii  koHTYp. CBOOOZHBIE  3IEKTPOMArHUTHBIC
KosnebaHusd B HAEATbHOM KoJeOaTeIbHOM KOHType. AHaiorus
MEXJIy MEXaHWYECKHMMH W JJIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyina TomcoHna

5.1.6

3aKOH COXpaHEHHS OJHEPrMd B HUACATHHOM KOJIeOATEIHHOM
KOHTYpe

5.1.7

BrinyxeHHbIE MEXAHUUYECKUE KoJe0auus. Pesonanc.
PesonancHass kpuBas. BBIHYXIEGHHBIC  JJIEKTPOMArHUTHBIC
KOJICOaHHUS.

5.1.8

[IepemennbIii ToKk. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.19

5.1.10

Mo1mHOCTh MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE M JACHUCTBYIOIIEe
3HAYEHHE CUJIbI TOKA M HATPSHKEHUS

Tpanchopmarop. IlpousBoacTtBo, mnepenada U HOTpeOICHHE
MEKTPUYECKOM  DHEPrUM.  OKOJOTMYECKHME  PHUCKM  IIpU
IIPOU3BOJICTBE JJIEKTPUIECKON JHEPIuu. Kynerypa
HCIIOJIb30BAaHUs MIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HU

5.1.11

TexHudeckue ycTpoucTBa: ceiicMorpad, IIEeKTPUISCKUM 3BOHOK,
JINHUM JIEKTponepenady

5.1.12

IIpaktuyeckue pabotbl. MccnenoBaHue 3aBUCUMOCTH MepHOa
MaJsbIX KoyiebaHuil Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Ipys3a.
HccnenoBanue nmepeMEHHOro TOKA B LIENHM W3 MOCIIEN0BATEIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U pe3nucTopa

MEXAHMYECKHNE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannyeckue BOJIHBI, YCJIOBHUS pacmpocTpaneHus. llepuoj.

5.21 CKOpoCTh pachpocTpaHeHHss M JUIMHA BOJHBL. [lomepeuHble u
MIPOIOJIBHBIC BOJTHBI

522 WNnTtepdepennus u nudpakius MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Beicota ToHa. TeMOp
3ByKa
DNEeKTpOMarHuTHBIC BOJTHBI. YcnoBus W3ITy9YCHUS

5.24 9JIEKTPOMArHUTHBIX BOJIH. B3aumHast opuentanust Bektopos E, B
Y U B 9JICKTPOMarHUTHOW BOJIHE B BaKyyMe
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE,

5.25 nonspuzauus,  JUQpakuus, UHTEpPEPEHIHSL. Ckopoctb
3JIEKTPOMArHUTHBIX BOJH

526 [IIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [lpuHIMOBI  pagMOCBSI3M M TeneBUaeHus. Pagmonokarus.




DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

TexHuuyeckue  ycTpoWCTBa:  My3bIKaJbHbIE  HMHCTPYMEHTHI,

5.2.8 yIbTPa3BYKOBAsi TUATHOCTHKA B TEXHUKE W MEIWIIMHE, pajap,
paguonpuéMHUK, TEICBU30D, aHTeHHA, TenedoH, CBY-nieup
OIITHUKA
531 [IpsiMonuHeiHOe pacpocTpaHEeHUE CBETa B OJHOPOJHON Cpejie.
JIyu cBeta
539 Otpaxenue cBeTa. 3aKOoHbl OTpaxeHus cBera. [loctpoeHue
1300pa’keHHi B IJIOCKOM 3epKae
533 [penomnenne cBera. 3aKOHBI TIPEOMIICHHSI CBeTa. AOCOIIOTHBIH
MOKa3aTesb MPeIOMIICHHS
534 IlomHoe BHyTpeHHee oTpaxenue. lIpenenbHBI yron MOJHOTO
BHYTPEHHETO OTPAKCHHUS
5.35 Hucnepcus ceeta. CioxkHbIi cocTaB Oenoro ceera. L{Bet
Cobwupartonue u paccenBaroiye JuH3bl. ToHkas auH3a. POoKycHOE
536 paccTosiHMe W ONTHYEeCKas cuia TOHKOM mmH3bL [locTpoeHue
M300paXKEHU B COOMPAINUX H PACCEUBAIONIUX JIMH3AX.
53 dopmysa TOHKOH JIMH3bL. Y BEJIMYEHHE, JaBAeMOe JTHH30M
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU
Wnrtepdepennuss cBera. KorepeHTHble HUCTOYHUKU. Y CIOBHUS
5.3.8 HaOII0/IeHUs] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EpPEHITMOHHOMN
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakus  cBera. udpaxkinuonHas pemérka.  YclloBue
5.3.9 HaAOJIOICHUS TJIaBHBIX MaKCUMYyMOB npu MaJeHUN
MOHOXPOMATHIECKOTO CBETa Ha TUPPAKITUOHHYIO PEIIETKY
5.3.10 [Tonsipusanus ceeta
TexHudyeckue  ycTpoWcTBa:  OukHM, Jiyna, (oroammapar,
5.3.11 IIPOEKIMOHHBIM  anmnapaTr, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OIITHKA, TUPPAKITHOHHAS PEIIETKA, TOJISIPOHT
[Mpaktudeckue paboTel. M3mepeHue mMokaszaress MPEIOMIICHUS.
5.3.12 HccnenoBanue cBOHCTB M300paxeHuit B juH3ax. HaOmronenue
TUCTICPCUU CBETA
SJIEMEHTBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
I'panunel mpuMEeHUMOCTH Kilaccudeckoid mexaHuku. [locTymarsl
6.1 TEOPUU OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHINITEHHA
6 6.2 OTHOCUTENHHOCTh OJHOBPEMEHHOCTU. 3aMeUICHHE BpPEMEHH H
COKpAICHHE JTHHBI
6.3 DHeprus ¥ UMIYJIHC CBOOOTHOM YaCTHIIBI
6.4 CBs3b MacChl C DHEPrued W HMMITYJIBCOM CBOOOJIHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
71 711 ®otonbl. dopmyna Ilnanka cBs3um SHepruu (GOTOHA C €ro
4acTOTOW. DHEPTUs U UMNYJIbC POTOHA
7.1.2 OtkpeiTue U wuccaenoBanue ¢oroddpdexra. Ombiter AT




CroneroBa. 3akonbl hoTodPdexra

VYpaBuenue DiiHmTeliHa 1 potodddekra. «KpacHas rpaHuia»

.13 dororddekra
7.1.4 Hasnenune ceera. Onbitel [1.H. Jlebenena
7.1.5 XUMHUYECKOE JICHCTBUE CBETA
716 TexHuueckue  ycTpoiicTBa: ¢dorosnement,  POTONATUHK,
CoJIHeuHas OaTapesi, CBETOUO]T
CTPOEHUE ATOMA
701 Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccienoBaHuio
cTpoenus aroma. [Imanerapnas mojenb aroma
[Mocrynater bopa. W3nyuenue u moriouieHue (QOTOHOB IpU
7.2.2 repexojie aToMa ¢ OJHOTO0 YPOBHS PHEPruu Ha Apyrou. Buibl
cnekTpoB. CIeKTp ypOBHEW SHEPTUU aToMa BOJIOPOIa
79 Bomnosreie CBOICTBa JaCTHII. Bomnbl e bpoiins.
7.2.3 KopmyckynsipHo-BOTHOBOH ayanu3M. [udpakius 3eKTpOHOB Ha
KpHUCTaJIax
794 CrnoHTaHHOE W BBIHYXKJCHHOE H3JIyue€HUE. YCTPOICTBO H
MIPUHIUIT PabOTHI Jlazepa
795 TexHnueckue yCILpOIZCTBa: CHEKTPaJIbHBIN aHaIu3 (CIEKTPOCKOIT),
na3ep, KBAaHTOBBII KOMITbIOTEP
7.2.6 [IpakTuueckue padotsl. HabmoieHue TmHenvyaToro cnekTpa
ATOMHOE A1PO
7.3.1 MeTo/1b1 HaOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUIL
OtkpeiTHe  paanoakTuBHOCTH.  OmbiTel  Pesepdopna  mo
739 OMpEAENICHUIO COCTaBa PAaJUOAKTHUBHOrO wu3imydeHus. CBoilcTBa
anb(da-, 6era-, raMMa-u3nydeHus. BiusiHue pagroakKTUBHOCTH Ha
YKUBbIE OPraHU3MBbI
OtkpeiTHE TpOTOHA M HeWTpoHa. HykioHHas Mopjens sjapa
7.3.3 I'eitzenOepra — MBanenko. 3apsia sapa. MaccoBoe 4HCIO sjpa.
N3oTomnsl
734 Anbda-pacnaa. ONEKTPOHHBII M TMO3UTPOHHBIA OeTa-pacma.
lNamma-uznyuenue. 3aKOH paIMOAKTUBHOTO pacrajia
7.3 735 DHeprus CBsI3U HYKJIOHOB B spe. SaepHbie cumbl. [ledekt Maccel
snpa
7.3.6 SAnepusie peakiuu. [lenenue u cuHTE3 1€
Anepusiii  peaktop. Tepmosinepssiii cuHTe3. [IpobGiaembr u
7.3.7 MEePCIEKTUBBl SIIEPHOM HHEPreTUKH. DKOJOTUYECKHE AaCTEeKThI
SIEPHON SHEPTETUKU
738 DJjieMeHTapHbIe YaCTHUIIBI. OTKpbITHE MO3UTPOHA.
DyH/1aMEeHTaJIbHbIE B3aUMOJIEUCTBUS
739 TexHuueckue yCTpOWCTBa: JO3UMETP, Kamepa BuibcoHna,
SIIEPHBIN peakTop, aToMHast bomba
7310 [Mpaktuueckne paboTel. VccnemoBanue TpPEeKOB dacTUIl (IO
TrOTOBBIM (hoTOTpadusiM)
3 OJIEMEHTHBI ACTPOOU3UKU
8.1 Bunx 3Bé3mHoro Heba. Co3Besnus, spkue 3BE3/BI, IUTAHETHI, MX




BUIUMOE JBHKEHUE

8.2

Conneunas cucrema. Ilmanetsl 3eMHOM rpynmbl. [lmaHersi-
TUTAaHTBl U MX CIIYTHUKH, KapJIUKOBBIE IUIaHETHl. Maiible Tena
ConHeyHoU cucTeMBbl

8.3

Comnre, potochepa u armochepa. CoslHeUHAss aKTUBHOCTh

8.4

Ucrounuk sueprun CoJiHIa U 3BE3]T

8.5

3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTUKU: MAacca, CBETUMOCTb,
paaunyc, TeMIieparypa, ux B3auMOCBs3b. JluarpaMmma «CreKTpaIbHbIN
KJIACC — CBETUMOCTbY». 3BE3/bl IJIABHOM IOCIIEAOBATEIIEHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIsi 3BE3] IJIABHOM
MOCJIEI0BATEIbHOCTH

8.6

Buyrpennee crpoenue 3BE3n. CoBpeMEHHBIE TPEICTABICHUS O
MIPOUCXOXKICHUH U dBotorK CoJTHIIa 1 3BE3/T. DTallbl )KU3HH 3BE3]T

8.7

8.8

Mneunsiii Ilyte — Hama ['anaktuka. CrnupanbHas CTpyKTypa
lanaktuku, pacnpenesneHue 3BE37, raza v nbuid. [lonoxxenue u
newkenne ConHua B lamaktuke. Ilnockas u  chepuueckas
MOJICUCTEMBI [ 'amakTuku

Tunel ramakTuk. Paavoramaktuku m kBasapbl. UEpHbIE OBIPHI B
sipax rajJlakTUK

8.9

Bcenennas. Pacminpenue Beenennoii. 3akon Xa60ma. Pazoeranue
rajakTuk. Bospact u pammyc Bceenennoil, Teopus bombiioro
B3pbIBa. Mozens «ropsiuer BeenenHol». PenukToBoe usiyueHue

8.10

MacmraGHast CTpPYKTypa Bcenennon. MeraranakTuka.
Hepeménnsie npobieMbl acTpOHOMUHT




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Msxwumes "5, @usuka. 10 kmacc : yue. s o01meodpa3oBar. opranusaruii: 0a30BbIid U YTITyOI.
ypoBuu / I'. §. Msikumes, b. b. byxosues, H. H. Corckwii; mon pen. H. A. TlapdentbeBoit. — 7-¢
u31L., iepepad. u gon. — M.: Ipocserenne, 2020. — 432 c. : wn. — (Knaccuueckuii Kype).

2. Msxwumes I'.Sl. @msuka. 11 kmace: yued. st o0ieoOpazoBar. opraHu3anyii: 0a3oBbId U YTITyOJI.

ypoBuu / I'. 5. Msikues, b. b. Byxosues, B.M. Yapyrun; nox pen. H. A. IapdentseBoit. — 10-

e m311., iepepad. — M. : [Ipocsemienue, 2022. — 432 c. : un. — (Kimaccuueckuii Kype).

Cemrke A.U. «lIpaktukym no ¢usuke. 10 kimace» M3narens: bunowm, 2025 .

Cemke A.U. «IIpaktukym no ¢pusuke. 11 kmace» U3parens: bunowm, 2025 .

HemugoBa M.IO., bamamo M.M., Kopmunen I'.I'. «3amaun mo ¢usuke. IIpodribnbiii

ypoBenb. Yacte 1. Mexanuka, MonekymsipHas (uU3MKa W TepMOJUMHAMUKa» M3marens:

Ok3ameH, 2025 r.

6. Capuenko O.fl. «COopHHK 3amau 1o (u3MKe. YTIIyOJICHHBIH ypOBEHb. DJIEKTPOIMHAMHUKA,
KoJieOaHUs ¥ BOJIHBI, oniTuueckas ¢pusuka» M3narens: Jlernon-M, 2025 r.

7. Opnos B.A., XannanoB H.K., Jlemunoa M.IO. «CrpaBouHUK IIKOJbHUKA IO (PU3HUKE.
[Tonueiii xypc ans mnoarotoBku K EI'D u BCcTynmuTenbHBIM 3K3aMeHaM» M3natens:
WNurtennexr-uentp, 2025 r.

ok ow

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. VuebGHo-MeToIMUECKOE OOECIeueHUe MPOLECCOB MPENoJaBaHusl XUMHUU, OUOJIOTUuH, GU3UKHU Ha
YPOBHSIX OCHOBHOTO OOWIET0 © cpegHero oOmero o0pa3oBaHUs C  BKJIIOYCHHEM
JIONIOJTHUTEIBHOTO HMHXXEHEPHOTO KOMIIOHEHTa: MeToaundeckue pexkomeHgauuu / H.A.
3arpanuunas, JI.A. Ilapmryruna, A.A. fkyra, A.C. I'oponenckas, O.H. JlorsunoBa. — M.:
OI'BHY «MucTuTyT comepkanust U METOI0B 00yueHus», 2024. — 73 c.

2. KonTtekctHble 3a1aun. 3aganus K yueOHOMy Kypey «Pusnkay: yuebnoe nocobue / A.A. Skyra,
JL.U. Acanoga; nox pen. JI.A. ITapumryrunoii — M.: ®I'BHY «MHCTUTYT coaepkaHUsl U METOJI0B
o0yuenus», 2024. — 61 c.

3. Meronnueckuii ketic. Pemenue 3amau mo teme «Bnaxuocts» (Pusmka. 10—11 kmaccsr) / E.1O.
Hy6posuna, K.M. [llutukosa, A.A. fkyra; mox pen. JI.U. Acanosoii. — M.: ®I'BHY «MuCcTUTYT
CoJIepKaHusl U METOJI0B 00yueHus», 2024. — 16 c.

4. Meroauueckuil keic. Beiuncnenue ko3d@uimeHta Mone3Horo AEeHCTBUS LHUKIWYECKOTO

nponecca (Pusuka. 10-11 xmacesl) / A.A. Skyra; nox pen. JLU. Acanosoit. — M.: ®I'BHY

«MHCTUTYT conepkaHus U METOJ0B 00ydeHus», 2024. — 12 c.

[IpakTuyeckue (J1abopaTtopHbie) paboThl Mo yueOHOMY mpeamery «Pusuka». OcHOBHOE ol1ee

oOpazoBanne. Cpemnee obmiee oOpazoBanue: yueOHoe mocodue / HO.B. Crapokypo, A.A.

SAxyra, H.I'. ’)Knanosa; nox pex. JI.A. Ilapuryrunoit. — M.: ®T'BHY «MHcTUTYT conepxkaHus u

MeTOJI0B 00yueHus», 2024. — 28 c.

Cucrtema OLIEHKHM JOCTMKEHUH INJIaHMPYEMBIX MPEIMETHBIX pe3yJIbTaTOB OCBOCHUS Yy4eOHOTrO

npeamera «Dduszuka». CpemgHee oOimiee oOpa3zoBaHME: METOAMYECKHME peKoMeHmanuu / A.A.

SAxyra, I'. 1. KopneeBa, H.A. 3arpannunas. — M.: ®I'BHY «MHcTuTyT conepkaHus U METOJOB

oOyueHus», 2024. — 113 c.

Peanuzanus npo¢mibHOro 0O0y4eHHUS TEXHOJOTHUECKOW (MH)KEHEPHOM) HampaBJIeHHOCTH Ha

YpOBHE cpemHero oomero odpazoBanus: meroaudeckue pekomenaanuu / T.1O. Jlomakuna, H.B.

Bacunbuenko, A.JO. Ilentun [u np.]; mog pen. T.YO. Jlomakunoit. — M.: ®I'BHY «MHcTuTyT

CTpaTeruu pa3Butus oOpazoBanus», 2024. — 55 c.

[lepeueHbp pekoMeHyeMOro oOOpyIOBaHMS JJS IIKOJBHBIX KaOWHETOB JIOTOJIHUTEIHLHOTO

oOpa3oBaHus UHXkeHepHo! HampasieHHocTH / A.Jl. bakyn, A.A. Skyra, JI.A. [lapmrytuna; nox

pen. JLA. ITapurytunoit. — M.: ®I'BHY «HCTUTYT cTpaTeruu pa3BuTHs oOpazoBaHus», 2024. —

40 c.



10.

MeTtoauyeckie peKOMEHIAlMK 10 HCIOJIb30BaHUIO CIEHUATM3UPOBAHHOTO O0OpYyIOBaHUS Ha
3aHATUSAX B MH)KEHEPHBIX Kilaccax: nmocooue st yuurens / [1LH. Pa6os, A.A. Skyra u ap.; nox
pen. JI.A. [Tapmyrunoit. — M.: ®I'BHY «HCcTUTYT cTparterun pa3BuTHsi 00pazoBanusy, 2024. —
61 c.

Cucrema OLIEHKH JOCTM)KEHUU IJIAHUPYEMbIX MPEAMETHBIX PEe3YyJbTaTOB OCBOCHHUS Y4eOHOTrO
npenMera «Pusnkay : meroauueckue pekomennanuu / M.IO. lemunosa, A.1O. [leatun. — M.:
OI'BHY «MHCTUTYT cTpaTerun pa3BuTus oopazoBanus», 2023. — 99 c.

=

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Meromuueckue Buneoypoku. — URL: https://edsoo.ru/metodicheskie_videouroki/
Meroandeckue MHTEPAKTUBHBIC KEUCHI: CIIOXKHBIE BOMPOCHI npenoaaBanHus pusuku. — URL:
https://edsoo.ru/metodicheskie_kejsy/
Meroanueckue cemunapsl / ®usuka. — URL: https://edsoo.ru/metodicheskie-seminary/ms-
fizika/
BupryanpHbie 1abopaTOpHBIE U IPAKTUYECKHE PabOTHI HAa YIIIYOJICHHOM YPOBHE OCHOBHOI'O
obiero oopasosanwus o o pusuke). — URL: https://content.edsoo.ru/lab/
Bcepoccutickas OJIMMITHAIA LIKOJILHUKOB / dusuka. — URL:
https://vserosolimp.edsoo.ru/physics
https://dusukamnsascex.pd/.
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