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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke 0a30BOrO YpPOBHSI HAa YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOUM 00pa3oBaTeIbHOM HpOrpaMmsbl, mpencraBieHHbIXx B OI'OC
COO, a Taxxke c yuérom deaepanbHOil paboueld MporpaMMbl BOCIHUTAHHUS H
KOHUEMUMU MpenojaBanus ydyeOHoro mpenmera «®dusnka» B 00pa3oBaTENIbHBIX
OpraHu3alusax Poccuniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10-11 xkmaccoB mnpu
o0yueHuu ux (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByer TpedoBanusiM ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOyueHus, a TaKK€ YUYMTHIBAET HEOOXOAUMOCTh pEaM3allii MEXKIIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENHM WM3Y4YEHMsI (PU3UKHM HA YPOBHE CPEIHErO OOILIEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 6a30BOM YPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOoJjee OONIMX 3aKOHAX MPHUPOIbI, BHICTYMas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMi 00 okpyxkaromeM mupe. [IkonbHbINA Kype UMK — cucTreMooOpa3yrouui
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEW, Ouosorue,
dbuzmyeckor reorpadueit u  actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeAenseT XapakTep U pa3BUTHE
pa3sHOOOpAa3HbIX TEXHOJIOIMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIy4EHHS] HOBBIX MAaTE€pHAJIOB C 3a/laHHBIMU CBOMCTBAMHU WM JIPYTHX.
W3yueHne (QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
Hay4HbIA METOJI IO3HAHUS MPU BBITIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy Kkypca ¢u3uku a1 ypOBHA CpeaHEro oOIiero oopa3zoBaHUs
NOJIOKEH PAJ HAEH, KOTOpbIE MOXHO paccMaTpuBaTh KakK MPUHUMUIIBI €ro
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX pa3ziesioB (M3HKH, BKIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pWH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a Takke ¢ MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢Guzukn —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMsl, TMOCBIIMIEHHBIX SKOJOTHYECKHM TpobJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMHM JJIEMEHTAaMHM Kypca (M3HKHA Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHus sBIstOTCA Guznueckue Teopuu (popmMupoBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHHUMOCTH TEOpUW, [JIsi OINHCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOLIECCOR).

CHUCTEeMHO-IESITeIbHOCTHBIN TOIX0/] B Kypce (U3MKU PeaU3yeTcs MPEexe
BCEro 3a CUET OpPraHu3aluy SKCHEPUMEHTAILHON JEATETbHOCTH 00Yy4aroUuIuXcs.
Hns 6a3zoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIB30BAHUE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme no (usnke oObeIWHEHbI B OOLIMN CIUCOK Y4EHHYECKHX
MpaKTUYECKUX padoT. BeijeneHne B yKa3aHHOM NEpedyHe JTa0opaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
00pa3zoBaTeNbHOTO IMpoIecca HUCXOAs U3 OCOOCHHOCTEW IUJIaHUPOBAHUSA W
ocHamieHuss kaOunera ¢usuku. Ilpm »sTom oOecreunBaeTcss  OBIIAJCHUE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEN (DU3UYECKUX BEIMYMH U TOCTAHOBKY OIIBITOB 110 TPOBEPKE
MPENJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anad. Ilpu 3TOM A pacd€THBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 33Jaud C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3iesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY OOecreueHrno ydeOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca
(bU3MKH Ha YPOBHE CPEIHETO 00I1Iero 00pa30BaHUsl JOMKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYy4HOro Iukia. B kabunere Qu3nku MOMKHO OBITH
HeoOxoauMoe JabopaTopHOoe OOOpYIOBaHUE Ui BBITOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTATOYHOCTH U  OOECIIEUYHMBACT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (HU3HKE KIIOYEBBIX JIEMOHCTpAUi IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUAEC TEMAaTHYECKUX KOMILIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUJICKTa Ha JBYX OOydJaromuxcs. TeMaTHYeCKue KOMIIICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(POBBIX J1a0OpaTOPHil.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHEe WHTEpeca W CTPEMJICHHS OOYYalOMUXCS K HAYIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE NMPEACTABJICHUI O HAYUHOM METOJIE MO3HaHUs U (popMUpOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmupoBaHHe HAy4YHOrO MHPOBO33PEHUSI KaK pe3ysbTara H3y4CHHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (dopmupoBanre yMeHUW OOBSICHATH SBICHHS C HCIOJb30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme MpeACTaBACHUN O poyid (HU3UKHA ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3y4eHus Kypca GU3NKA Ha YPOBHE CPEHEr0 00IIEro 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (dopmupoBaHme yMEHUH TPHUMEHATH TEOPETUYECKHE 3HAHHUSA  JUIA
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIIOCOOOB pEUIEHUS PA3NIUYHBIX 33Ja4 C SIBHO 3aJaHHOM
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3ianue PU3NYECKON MO, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJECHUE METOJAAMH CAMOCTOSITEIBHOI'O IJIAHUPOBAHMS U IPOBEICHHUS
(buU3MYECKUX SKCIEPUMEHTOB, aHalW3a M HHTEpIpeTanuu WHOOpMalnu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIM ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBonutcsa 136 gacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IPOBEJCHUST JTAOOPAaTOPHBIX PAbOT W OMBITOB C Y4YETOM WHIWBHIYaIbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

@u3nka — Hayka O mpupoje. HaydHble METOJbI MO3HAHUS OKPYKAIOIIETO
Mupa. Poiib dKcnepuMeHTa W TEOpUHM B TMPOIECCEe TMO3HAHUS TMPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3nYecKre 3aKOHbI U TEOPUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHUE. OTHOCUTENBHOCTH MEXAHHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMelIcHus
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueiiHOoe  nBHKEHME. [[BHoKeHME  MaTepuaibHOM  TOYKH IO
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpaiienus. LleHTpocTpeMuTtenbHOe yCKOpEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPENAYUH.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, MIUTIOCTPALASI KNHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenre aBueHUsI Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXKAY IYTAMHU, NPOWJICHHBIMU TEJIOM 3a
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBHKEHUM C HAYAJIbBHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepniozunuu cui. Bropoil 3akon HproToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUSI U cujia TpeHus nokosi. Koaddunment tpeHus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE JTBUKEHHUE a0COTIOTHO TBEPAOTO Tela.

MOMEHT CuJIbI OTHOCUTEIBHO OCU BpauleHus. llnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHnueckue yCTpoHMCTBA W MNPAKTUUECKOE MPUMEHEHHUE: MOJIIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTHA CUJl YIIPYTOCTH, BO3HMKAIOIIUX B NPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpOBaHHOW  mpyxuHbl.  [loTeHlManbHas HSHeprus  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIH.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHUEM MEXAHMYECKOM JHEPrUM CHUCTEMBI TEIL
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruH
TeJla Ha IPUMeEpE PACTSHKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe paBuxkeHue. [duddysua. Xapakrep ABUKEHUS WU
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienei. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TemoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana Ttemmnepartyp
Llenbcus.



Mopgens  uageanpHOro ra3za. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona.
3akoH [lanmeroHa. M3omponeccsl B UICAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHWE BelecTBa, (ororpaduun
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUSI HJICAJIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTHA MEXKTY IMApaMETPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIYYECHHUE. Y IeNIbHAA TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 00 ammabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K HM3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TeroBble  MamuHbl.  [IpyUHOUNBL ~ [EWCTBUS  TEIUIOBBIX  MAlIUWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TerioBod Mamuubl. [lukn KapHo u ero kodguIlMeHT MoJIe3HOro
JIENUCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texuuueckue yCTpoHCTBAa W TNPAKTUUYECKOE TMPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3yXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue n amopgubie Tesna. AHU30TPONHSI CBOICTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJIU3anus. Y aeibHas Teriora miasnenus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noOHMKEHHOM J1aBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OIEKTpuueckui 3apsn. JlBa BuIa SIEKTPHUUYECKUX
3apsaoB. IIpOBOAHMKH, OUANEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOIO 3aps/a.
B3aunmopeiictBue 3apsinoB. 3akoH Kynona. TodeuHblil 3IEKTPUUECKUN 3aps/I.
Onektpuueckoe mone. Hampsok€HHOCTH  3nekTpuyeckoro mons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
HOJIS.

PaGora cunm  snekrpocrarnueckoro  moss.  [lorennuman.  Pa3sHocTb
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTprdeckas MpOHUILIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckrne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKash 3alllUTa, 3a3eMJICHHUE BJIEKTPONpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenue a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBUSA CYHIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHE. Y AEIBHOE CONPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHUKA TOKA.
3akon Oma a1 MONMHOM (3aMKHYTOM) 3neKTpruueckoil enu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAass  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTb
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—n-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBbHBIM M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue yCTpocTBA W MPAKTHYECKOE IMPUMEHEHHWE: aMIIepMeTp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelbHbIE MPHUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUOJ,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kjacce oCylIeCTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHUEM METOIOB HAYy4YHOIO
MO3HAHM: SIBJICHHE, HAay4dHbI (akT, rumoresa, (pusmyueckas BETUYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIHS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnyeckoe IBUKEHUE B JKUBOU Npupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOJMTUYECKAS AUCCOLUALMSA,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonocusn: npeoOpa3oBaHUE JIBIXKCHHIN C HCIOJIB30BAHUEM MEXaHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WM APYru€), IBUrarellb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anMonelcTBME  TOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnone. Bektop MarHMTHOM WHAYKUWH. [IpuHOMND cynepno3nnuun
MArHUTHBIX noJied. JIMHMKM MarHuTHOM WHAYKUMW. KapThHAa JIMHWNA MAarHUTHOU
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. Bzanmonencrere NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHnia, e€ MoayJib U HanpasieHHUE. J|BH>KeHNE 3apssKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAW. OJIEKTPOABMKYIIAs CHJIa HMHAYKUUMUA. 3aKOH JJIEKTPOMArHUTHOM
nHaykuuu Papanest.

BuxpeBoe 3iIeKTpHuYecKOoe Ioie. OJIEKTPOJABMKYIIAs CHUja WHIAYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIeHWE CaMOMHAYKUMHU. OJEKTPOABIKYIIAs CUia
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABMKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTpOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemenHsblii TOk. CHHycOMAANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. IIpousBoncTBo, nepenaya u noTpedlieHue IEKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOJACTBE 3eKTpodHepruu. KymbTypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckne yCTpPOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTrpoB KojeOaTeabHOM CUCTEMbl (MPYKUHHBIM WM
MaTE€MaTUYECKU MasiTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCUMOCTH CHUJTbI TOKA U HANPSKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHnudeckue BOJHBI, ycloBUs pacnpoctpaHenud. Ilepuon. CkopocTh
pacnpocTpaHeHusi W JJIMHA BOJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEJIOMJICHHUE, TTOJIApU3aIus, TuQpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMITBI paIMOCBS3U U TENEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPA3BYKOBAs HATHOCTMKA B TEXHUKE M MEIULMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOYHMK 3BYKa.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonenue cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C AMIUIMTYAOU M
4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

I'eomerpruueckas onrtuka. IIpsgmoiMHEiHOE pacHpOCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'O OTPAKEHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBarouie JUH3bL. ToHKas JuH3a. DOKyCcHOE
paccTosiHME M ONTHYecKas cuja TOHKOM JuH3bl. [locTpoenue uzoOpakeHUi B
coOuparoIuX U paccerBarouMx JuH3ax. GopMyna TOHKON JUH3BL. YBeIUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonroBas onrtuka. UWaTepdepenums cBera. KorepeHTHbIE WCTOYHUKH.
VYcaoBust HaOMIOJAEHUS MAaKCUMYMOB W MHUHUMYMOB B HMHTEphEpEHIIMOHHON
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHMUE: OYKH, JIyIa,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpsaMonrHENHOE pacHpPOCTPAHEHHUE, OTPAKEHUE M NPEJIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenue narepdepeHnnn cBera.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

ITonyuenue criekTpa ¢ TOMOLIBIO ITPU3MBI.

[TonydeHnue crniekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI crienMaILHON TEOPUH OTHOCHTEIbHOCTH

I'panuupl  mpUMEHMMOCTH  KJlaccudeckou — MmexaHuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU U COKpAILEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C DHEPTHUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPruUs
MIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay
dbotorpdekra.

Jasnenue ceeta. OnbiTel 1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue u morionieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp YpOBHEH SHEPrUU aToMa BOJOPO/a.

BonHoBrwie cBoMcTBa yactuil. Bonubl ae bpoina. KopnyckyspHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: CIEKTpPaIbHbIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIA KOMIBIOTEP.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

DOKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOEHHUs sapa. OTKpeITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOrO wu3nydenus. CBoiictBa anb(da-, Oera-, TamMMa-U3Ty4dCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHEe TIpOoTOHA W HeWTpoHa. HyknonHas moxens siapa I'eizenOGepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u CUHTES szI€ep.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaameHTanbHbIe B3auMOACHCTBUSA. EqUHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TYnK HOHU3HPYIOIINX YaCTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hOTOTrpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JIBUKECHHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPHUCTUKH. Jluarpamma «CHEKTpalbHBIA KIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IMOCJIENOBATEIIBHOCTU. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenuwe m nBuwxkenue CoiiHIAa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronenns HeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Pomp ¢Qusukum wm acTpoHOMHH B HOKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (OpMUpPOBAHUM TMPEACTABICHUM O (U3MYECKOW KapTHUHE MHpa, MECTO
¢dbu3nueckol KapTUHBI MUpa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 6a30Boro ypoBHsi B 11 kiacce oCymiecTBIsIeTCs €
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMuM, reorpaduy U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBA3aHHbIE C MU3YYEHHEM METOJ0OB HAy4HOTO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pPEUIEHUE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKHE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M HUX IMPOEKIMM HAa OCHU KOOPIHMHAT, CI0KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNICHNUE IOMIaAN TUIOCKUX PUryp u o0beéMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, NCHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUsl KPUCTAJUIMYECKON PpEIIETKH, CIEKTPaIbHBIN
aHaJIu3.



leocpaghusa: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJie’Kd MarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYyYaromMXcsi PYKOBOICTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOSXKICHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOT0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA U OIbITA AESITEILHOCTH B MPOLECCE peau3alii OCHOBHBIX HalpaBJICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh T'PAXKAAHCKON NO3ULKUN 00YHaIOErocs Kak akTUBHOIO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTH B MHTEPECAX T'PAXKIAHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHONW OpraHu3allly;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh POCCUICKOM IPaKIAHCKON UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MOBEICHHU S,

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OPUEHTHPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNUE K MUPY, BKJIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

HWHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun 1 peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(GU3MKY HA TPOTSHKEHUHU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh SKOJOTMYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA,

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHMSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, T'OTOBHOCTH B IIpOLIECCE
U3Y4eHUS  (UBUKU  OCYIIECTBJISITH  MPOEKTHYIO W HCCIEIOBATEIbCKYIO
NEeATeTbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
OMpEeACNISITh 1IEIM JESATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHUS;
BBISIBIIATH  3aKOHOMEPHOCTHU U MPOTUBOPEYMSI B  PACcCMaTpPUBAEMbBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IJIaH pelieHus] MpoOJieMbl ¢ YYETOM aHalk3a HMEIOIINXCS
MaTepPUaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUN JAEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIILJICHUE MMPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eMCTBUS.
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHSATHUSAMHU U METOAaMU
(bu3nuecKon HayKu;



BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIICIOBATEIbCKON M MPOCKTHOMN JEeSITeThHOCTH
B 001acTu (pU3HMKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpEeTaluy, NpeoOpa3oBaHUI0 W TNPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh IMOJIYYEHHbIE B XOJA€ pEIIeHHUs 3aJadyd  pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITETLHOCTH, B TOM YHCIIE TIPY U3y4EeHUHU QU3HKH,

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO 00JIacTh
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIE€H, IPEAJIaraTh OPUTMHAIIBHBIE MTOJIXO/Ibl U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJIy4E€HUsI MHPOpPMAIMK (PU3HMUECKOTO CONEpKaHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITENILHO OCYIIECTBIATh TIOWCK, aHAJH3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CpEICTBa HMH(MOPMAIIMOHHBIX ©  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PENICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
THUTUEHBI, PECypcoCOepEeKeHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACPNAHHS B pa3iIMUHbIX (opmaTax C
y4€TOM Ha3Hau€Hus1 UH(POpPMALIUU U LIEJIEBOI ayTUTOPUH, BIOMpasi ONTUMAIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh M KMCMOJB30BaTh MPEUMYIIIECTBA KOMAHIHON U WHIWBHUAYaIbHON
paboTHI;

BBIOMpATh TEMATUKYy M METOJbI COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YeHa KOJJICKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
OOIIMi1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMUECKOE TOBEACHUE B PA3TUUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepPcaibHbIe YueOHbIe 1elicTBUSA
Camoopranmzanmusi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIHLHOCTh B 00JIACTH
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIMPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBIIATh TUIAH PEIIEHUS PACYETHBIX W KaYeCTBEHHBIX
3aj7a4, TJIaH BBIMOJIHEHUS MMPAKTUIECKON pabOThI ¢ y4ETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIUIM;

paciupsTh paMKi Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO DJPYAMIIMU B 00JacTH
(GU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEeIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/IEKT:

JIaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATENHHOM  peJIeKCMH  KaK  OCO3HAHMUS
COBEPIIAEMbIX JEHCTBUM M MBICTUTEIbHBIX TMPOIECCOB, HMX PE3YyIbTaTOB U
OCHOBaHU;



UCIOJIb30BaTh NPUEMBI pedIeKCUU Uil OLIEHKU CUTYyallud, BEIOOpa BEPHOrO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3e pe3ylbTaToB
JeSITeIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX Ha OMIMOKH.

B npouecce AOCTH)XEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTrpaMMBbl
mo Qu3uke s ypOBHA CPEAHETO OO0Iero oOpa3oBaHUS Yy OOYYAIOIIMXCS
COBEpILEHCTBYETCSA HYMOLIMOHAJIbHBIH UHTEJUIEKT, Ipeanoaraonun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHUMAaTh CBOE AIMOLIMOHATIBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aqanTUPOBAThCSI K
HMOLIMOHAIbHBIM U3MEHEHUSM U HPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
ycliexy, ONTHUMHU3M, WHULMATUBHOCTb, YMEHHE JEMCTBOBAaTh MCXOIs W3 CBOUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIONIEH CIOCOOHOCTh TOHUMATh YMOLMOHAILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K xonmy obydenus B 10 kjacce mpeaMETHBIC pe3ysbTaThl Ha 0a30BOM
yYpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON JIESITEIbHOCTH JIFOACH;

VUUTHIBATh TPaAHULIBl TMPUMEHEHUS U3YyYEHHBIX (PU3NUECKUX MOJIETEH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
WJICATIBHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, JKUAKOCTEN W TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUU (HPU3NYECKUX 3a/1a4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHHUs BEIIECTBA U
ANEKTPOAMHAMUKHN:  pPAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
IBU)KEHHE, CBOOOJHOE TMaJeHHE TeJ, ABW)KEHHE [0 OKPY)KHOCTH, HHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIIBIX TEJI, UBMEHEHHE 00BEMA TEJI MPU HarpeBaHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, MCHApEeHHE, KOHJEHCAUus, IUIaBICHHUE, KPUCTALIM3ALUSA, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, OBBILICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBSI3b MEXAYy IlapaMeTpaMH COCTOSIHMS Ta3a B  M30MpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXAaHMYECKOE MABI)KEHHE, UCHOJb3Yys (U3NYECKUE BEITMYUHBIL:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMIYJIbC T€Jla, KUHETUYECKas SHEPrus, NOTEHIHaJIbHAs YHEPrHsi, MeXaHUYecKas
paboTa, MexaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TNPABUIBHO TPAKTOBATH
(U3NYECKUIl CMBICIT HUCHOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS U EIUHUIIBL,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOr0 JBHYKEHUS MOJIEKYJI, CpEIHEKBaJApaTHIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEMJOThI, BHYTPEHHsISI SHEprusi, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAYEHUsI W E€IUHULBIL, HAXOIUTh (QOpPMYJbI, CBA3BIBAIOLIME JaHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIKCHIBATH U3YYEHHBIE IEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTD IMOJIA, MOTEHIMA], Pa3HOCTh MOTEHLNAJIOB;
OpY ONMCAHWU NPABUIIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIOIb3YyEMbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAM3MPOBATh (DU3MUECKHE TPOIECCHl U SBICHHS, UCIOJNB3YS (pusnueckue
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro Tsarotrenus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
MPUHIUI CYNEPHNO3ULIUN CUJI, MPHUHIMI PABHOINPABUS HHEPUUAIBHBIX CHUCTEM
OTCY€Ta, MOJIEKYISIPHO-KMHETHYECKYIO TEOPHI0 CTPOCHHs BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETHUYECKOW SHEPIruU TEIJIOBOTO JIBUXKEHUSI MOJIEKYI C
aOCOJIIOTHOM TEeMIIEpaTypoi, MepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KylloHa, mpu 3TOM pas3iuyarb CJIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHThl IO MCCIEIOBAHUIO (PU3MYECKUX SIBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOrO O0OpYyIOBaHUS, MPOBOJUTH OIBIT U
dbopMyIUpOBaTh BHIBOBI,

OCYILECTBIISITh MPSIMbIE M KOCBEHHbIE U3MEpPEHUsS (PU3NUECKUX BEIUYUH, MIPH
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUECKUMHM  BEITMYMHAMH  C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUie TaOnuIl U TpaduKOB, 1€7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0uo1aTh MpaBuiIa 0€30MacCHOr0 TPyAa IPU MPOBEACHUU HCCIEAOBAHUMN B
pamMKax y4eOHOro J3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESITEIbHOCTU C UCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB U Ja0OpaTOPHOrO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOb3Ysl (U3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIn3a yCJIOBHS 3a7aun
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYEeHUS (PU3UYECKON BETMUMHBL

pelaTh KaYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEJICTaBJICHUSI YUeOHOU UM HAayYHO-TIONYSIPHON MH(GOpMAIUHU, TOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Ul obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU



yCTPOMCTBAMU, JUIsl COXPAHEHUS 310POBbSI U COOJIOACHUS HOPM HKOJIOTMYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TpylIne€ C BBINOJHEHUEM PA3IMYHBIX COLUUAIBHBIX POJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K xoniy obyuenus B 11 kiacce mpeaMeTHBbIC pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MPHUMEPax poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW HNESATEIIBHOCTH JIIOJIEH, LEIOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTBIBATh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (QU3NYECKUX MOJIENCH:
TOYEUHBIA IIEKTPUYECKUM 3apsifl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIENTb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOIO sijpa MpH PEHIeHUU (PU3NYECKHUX
3az1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMArHUTHAasT WHAYKIMUSA, JIEMCTBUE MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM M ABWXKYIIMHCA 3apsiji, JIEKTPOMArHUTHbIE KOJIeOaHUd U
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U HOISApU3alMs  CBETa, JAMCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaiOaKTUBHOCTH;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJAMMOCTb  pAa3IMYHbIX  CpeA) H
AJEKTPOMArHUTHBIE $IBJIEHUS (TPOIECCHI), HMCHONB3YAd (DHU3UUYECKUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUYECKOE HAIMPSIKEHUE, JIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO Moisi, cuia Awmrmepa, cuia JlopeHia, WHIyKTUBHOCTb
KAaTYIIKW, 3HEPrusl 3JEKTPUYECKOr0 W MArHUTHOrO MOJIEH, MEPUOJ M YacToTa
KosiebaHuii B KojeOaTelNbHOM KOHTYpe, 3apsii M CHila TOKa B Ipolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYyCHOE pacCTOSHHE W
ONTUYECKasl Cujia JIMH3bI, MPU OINUCAHUU TPABWIBHO TPAKTOBATh (PUINYECKUM
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS UM IPOLECCHI, HCHOIb3Ys
dbusznuecKkre BEIMYUHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIIBI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SIBICHUS, UCIOJB3YS (PU3MUECKUE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI TIPOBOAHUKOB, 3aKOH Jlxoymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUSI SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHUsI MacCOBOI0 4ucIia, MocTynarel bopa,
3aKOH PaJIMOaKTUBHOI'O paciajia, Py 3TOM pas3iudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OIPENENATh HAIIPABICHUE BEKTOpAa MHAYKIUHA MAarHUTHOIO MOJIsl TPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX HW3MEPEHUM: MNpPH 3TOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYJOBaHUS, MPOBOJUTH OMBIT H
dbopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBIIATH MPSMbIE U KOCBEHHBIC U3MEPEHUS (DU3NICCKUX BEIMYUH, IIPU
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH  (PM3WYECKUX BEIUYUH C HCIOIH30BAHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHJAC TAOIUI] U
rpauKoB, 1eTIaTh BRIBOJBI IO pe3yiIbTaTaM UCCIICOBAHUS;

co0irofaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEICHUH UCCIICIOBAHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-MCCIIENOBATEIbCKOM U MPOEKTHOU
JIESITENIbHOCTU C HCIIOJIb30BAaHUEM HU3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTopHOTro
000Opy10BaHuUS;

pemiaTh pacy€THhIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKONW MOJIETbIO,
UCTIOJNIB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u



BbIOMpATh (PU3MYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (HOPMYIIbI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHE SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMaLIMOHHbBIC TE€XHOJIOTUM JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIpeJICTaBlIeHUs] Y9eOHON M HAay4HO-TIOMYJISIPHOW MH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJTydaeMyr0 HHPOpMAITUIO;

OOBSICHATH TPHUHIIUIBI JCHCTBUS MAaIllMH, TPHOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HH
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, IS COXpaHEHUS 37I0POBbS U COOJIIOJCHUS HOPM IKOJIOTMYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTaTh B TPYIIE C BBIMNOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalHUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQKJ0T0 U3 YYaCTHUKOB T'PYIIIIBI B PEIICHUE pacCMaTprUBaeMOi TPoOIeMBbI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ®du3nka U METOABI HAYYHOIO IIO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMaTIa > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fALBE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6mmoreka [JOK

da30BbIE EPEXOJIBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. DJIEKTPOANHAMUKA
bu6moreka [JOK
41 10
MEKTPOCTATHI https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edsoo0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI ClielIMaIbHON TEOPUH bubmumoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
bub6mmoreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atroma 4 bu6mmoteka [IOK
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4.3

ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 E;ISSH/P/I;T:é{:oErCJ/I; £41697c
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOHIEE IIOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpEeHKE 4 ng:;:::g:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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