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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOr0 YpOBHS Ha YPOBHE CpeaHero oobimero ooOpazoBaHus
pazpaboTaHa Ha OCHOBE IIOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIHIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX opraHm3anusx Poccuiickoit  ®enepamnuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.
Conepxkanue mporpamMMbl 1Mo (pU3MKE HAMpaBlIeHO HA (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTuHBI Mupa obydaromuxcs 10—11 kmaccoB npu oOydeHun ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESATENbHOCTHOrO moaxona. Ilporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE I[eIM M3Y4eHUs (U3MKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).
[Tporpamma 1o (pu3mnKe BKIIOYAET:

e  [UJIaHUpPYEMbIE PE3YNbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B TOM

YHCclie IPeIMETHBIE PE3YyJIbTaThl IO rojlaM O0yUYeHUs;

e  coxepxaHue yueOHOro npeamera «Pu3nkay 1mo rojgaM 00ydeHusl.
®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyMasi B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. 3ydenrne pu3nKy BHOCUT OCHOBHO BKJIaj B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.
B ocHOBYy kypca pu3MKH Ui YpOBHS CpeqHero oOmiero oOpa3oBaHUs IOJIOKEH psa UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.
Hoes yenocmnocmu. B cCOOTBETCTBUU C HEH Kypce SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.
Hoes eenmepanuzayuu. B cOOTBETCTBUU C HEMl Marepualn Kypca (QU3MKA OOBEIUHEH BOKPYT
buznveckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHPOBAHHME MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U TOJIE.
Hoes cymanumapuzayuu. EE peanuzanus mpearnonaraeT HCIOJb30BaHHE TI'yMaHUTApPHOTO
noTeHuuana GU3n4ecKoil HayKu, OCMBICICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.
Hoes npuxnaomoti nanpasnennocmu. Kypc ¢u3umku mnpennosjaraet 3HaAaKOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes oKxonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEJIEHHUS JJEMEHTOB  COJACpIKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00Cyx aeHus po0ieM palroHaIbHOTO PUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.
Ctep)KHEBBIMU dJIEMEHTaMH Kypca (PU3UKHU Ha yPOBHE CPEAHET0 00111ero o0pa3oBaHus SIBISIOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEICTABICHHA O CTPYKTYpE MOCTPOSHHS (HU3MUYECKOMH
TEOPHH, PO (PYHJAMEHTAIBHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX IPEICTABICHHUIX O
pUpoJie, TPaHUIIaX MPUMEHUMOCTH TEOPUH, JUIsl OMHMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUN U
MIPOIIECCOB).
CuUCTeMHO-IEITETbHOCTHBIN MOIX0A B Kypce (U3MKU pealu3yercsi NMPekKIe BCEro 3a CuéT
OpraHu3aluy SKCIIEPHUMEHTAILHON NIeATeIHOCTH o0yJaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3MKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUYEHHUYECKUX NPAKTUYECKUX paboT. BriaeneHne B ykazaHHOM ImepedHe Ja0opaTOpHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTaHUPOBaHUSI U OcHaleHus kabuneta gusuku. [Ipu aTom
oOecrieunBaeTcs OBIAJCHHE OOYUYAIOUIUMUCS YMEHHSIMH MPOBOIAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
bonbiioe BHUMaHUE yaensieTcss PelIeHUI0 pacu€THBIX M KauyeCTBEHHBIX 3aaad. [Ipu stom st
pacuy€THBIX 3a/a4 INPUOPUTETOM SBISIOTCS 33Ja4yd C SBHO 3aJaHHON (hU3MUECKOW MOJENbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasJelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3ienoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
SBJISIIOTCSL 3aJaHMs Ha OOBSICHEHUE IMpOTeKaHWs (U3NYECKUX SBICHMH M MPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTYyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpedoBanusamu ®I'OC COO k MarepuaibHO-TEXHUYECKOMY O0ECIEeYeHHUI0
y4eOHOro npoliecca 6a30BbIH YpOBEHb Kypca (PU3HKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHUs
JIOJDKEH M3y4daTbCsi B YCIOBUSAX IPEIMETHOr0 KaOuHeTa (U3MKM WIM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NHWKIa. B kaOuHere Gu3nku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE JUJIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (QHU3MKE YUYEHHMYECKHMX MPAKTUYECKUX paboT ¥ JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpanmoOHHOE 000pyAOBaHNE (POPMHUPYETCSI B COOTBETCTBUH C MPHUHIIMITIOM MIUHUMAILHOU
JOCTATOYHOCTH W OOECHeYMBaeT ITOCTAHOBKY IIEPEUUCICHHBIX B TporpamMme IO (U3HKe
KJIIOYEBBIX JIEMOHCTpAallMH JUId UCCIENOBaHMS HW3y4yaeMbIX SBICHHH M  TPOILECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.
JlaboparopHoe 00opyAOBaHME ISl YUEHHYECKHUX MpPAaKTHUECKUX paboT dopmupyercs B BUJE
TEMATUYECKHX KOMIUIEKTOB W 00OecneunmBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX 1TaOOpaTOPHil.
OCHOBHBIMU TEISIMU U3y4YeHUs (PU3KUKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

e  (opmupoBaHUE MHTEpeca U CTPEMIICHUSI OO0y4aloIMXCs K HAYYHOMY U3YUYECHHIO

MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;



®  pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE TO3HAaHUS Hu (POpPMUPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e  (QopmMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHHUS OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;
e  (QopmupoBaHuE YMEHHH OOBACHATH SBJICHHUSI C MCIOJIB30BAHHEM (UIMUYECKUX
3HAHUU ¥ HAYYHBIX JOKA3aTeJIbCTB;
e  (QopmupoBaHuE TMpEACTAaBICHUN O poiu (QUIUKA I Pa3BUTHUS  APYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHIA.
JlocTikeHne 3THX Leel 00ecreunBaeTCsl pelieHHeM CIISAYIOMINX 3a/1a4 B MPOLIECCe N3YYEHUS
Kypca (PU3UKU Ha YPOBHE CPEHEro O0IIero 00pa3oBaHus:
e  npuoOpeTeHHE CHUCTEMbl 3HAHUN 00 OOIMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKJIIOYAS MEXaHUKY, MOJIEKYISPHYIO (DU3HKY, SJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTBI aCTPOPHU3UKH;
e  (QopmupoBaHHUE YMEHUN NPUMEHSATH TEOPETHUYECKHUE 3HAHUS 1 OOBSCHEHHS
dbusznyecKkux SBICHUA B TPUPOJAE U AN NPUHATHS NPAKTHUECKUX pELICHUN B
IMOBCEAHEBHOM XKU3HU;
®  OCBOCHHE CIIOCOOOB PEIICHHUs PA3TMYHBIX 337ad C SIBHO 3aJlaHHOW (huU3nuecKoit
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/aHue (U3MUEeCKOn
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;
¢  TOHMMaHHWE (PU3UYECKUX OCHOB U MPHUHIMUIIOB JEHCTBUS TEXHUYECKHX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSIHUSI Ha OKPYXKAIOILYIO CPELY;
e  OBJAJEHHE METOJJaMU CaMOCTOSITENIbHOIO IJIAHUPOBAaHUS U  IPOBEICHUS
(GU3MUECKUX SKCIIEPUMEHTOB, aHajIh3a U WHTepIpeTaluu HHPOpMaLKU, ONpeaeeHHs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;
e  CO3JaHUE YCIOBUM JUISI pa3BUTHUA YMEHUN NPOEKTHO-HCCIEN0BATENIbCKOM,
TBOPYECKOM NEATEIBHOCTH.
Ha u3yuenne ¢usnku (6a30BbIil ypOBEHb) HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs OTBOIUTCS
136 gacoB: B 10 xmacce — 68 vacoB (2 waca B Hexeno), B 11 kmacce — 68 dacoB (2 yaca B
HEJIEIIO).
[Ipennaraemelii B mporpamMme mo (pu3uke nepeyeHb JabOpaTOPHBIX W MPAKTUYECKUX paboOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJIb JeJIaeT BHIOOP MpPOBEACHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.
COAEP)KXAHUE OBYUYEHUSA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS
®usznka — Hayka o npupoje. Haydnble MeTonbl NO3HaHMsI OKpysKaroumero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue Gpu3NUECKuX sIBJCHUN U mporieccoB. Hayunbie runore3sl. @u3nyeckue 3aKOHbBI
U Teopuu. ['paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [[pUHIIUT COOTBETCTBHUS.
Ponmp u wmecto ¢usuku B (GOpMHUPOBAHMHM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AHazorosble 1 IU(PPOBbIE U3MEPUTENIBHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.



Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro ABMKeHHA. Cuctema OTCuéra.
TpaekTopus.
[lepememienne, CKOpPOCTh (CpelHsAsI CKOPOCTb, MTIHOBEHHasi CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHAT. CliokeHue NepeMenieHUl 1
CJII0’KE€HHE CKOPOCTEM.
PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE NpsIMOJMHEHHOe JABMKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaIbHOW TOUKA OT BPEMEHHU.
CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonuneiinoe nBuxeHue. J[BuxkeHne MarepruagbHON TOUKHU IO OKPYKHOCTH C ITOCTOSIHHOM MO
MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. [lepuoa u yactota oOpaieHusl.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.
TexHuueckue ycTpoiicTBa M IMPaKTUUYECKOE NPUMEHEHHE: CHUAOMETp, JBUKEHUE CHapsIOB,
LEMHbIE U pEeMEHHbBIE NIEPEIAYH.
Jlemoncmpayuu
Mopnenb cucTeMbl OTCUETa, MILTIOCTPALU KUHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.
[TpeoOpa3zoBanre ABMKEHUN € UCIOIb30BAHUEM IIPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MNPOCTPAHCTBE.
HaGnronenue BuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.
Hampasnenue ckopocTH npu ABUKEHUU O OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
N3y4yeHrne HEpaBHOMEPHOIO JBUKEHHUS C LIENBIO ONIPEIEICHUS] MTHOBEHHOM CKOPOCTH.
HccenenoBanue COOTHOLIEGHUS MEXAY NYTSAMH, NPONMJAEHHBIMH TEJIOM 3a IOCIEAO0BATENIbHbBIC
paBHbIE MPOMEXYTKH BPEMEHHU INPU PAaBHOYCKOPEHHOM JABM)KEHHUH C HadaJlbHOM CKOPOCTHIO,
paBHOH HYIIIO.
N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.
N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpunnun ortHocutenbHOCcTH [amwites. Ilepswiii 3akoH HproToHa. MHepuuanbHbBIE CHCTEMBI
OTCU€Ta.
Macca tena. Cuna. [TpuHuun cynepnosunuu cuil. Bropoii 3akoH HbroToHa a1 MaTepuanbHOU
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepHUaIbHbBIX TOYEK.
3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Bunbl Tpenus (mokos, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBIEHUS MPU
JBUKEHHUHU Te€JIa B )KUIKOCTH WJIN rase.
[TocTynaTensHOE M BpallaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO TEa.
MoOMEHT Ccuiibl OTHOCUTEIBHO OCH BpauleHus. [lmeuo cunbl. YcnoBus paBHOBECHSI TBEPAOTO
Tena.
TexHuueckne ycTpoWcTBa M IMPAKTUYECKOE NPUMEHEHWE: TMOJIIMIIHUKH, JIBU)KCHHE
UCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu



SIBNIeHNE MHEPIIUH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxxeHue cuiL

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

Hesecomocts. Bec Tena rpu yCKOpEHHOM MOJIBEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tella. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHue aBMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM 00pasIie,
oT ux aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

HNmnynbe MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHajbHBIX TOYEK. VIMIylIbC CHibl U
WU3MEHEHNE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cunbl. MOIHOCTB CHJIBL.

Kunernueckas sHEpTrHsi MaTepUAIbHONM TOYKH. Teopema 00 H3MEHEHNH KHHETUYECKOH SHEPTHH.
[TorennuanbHas sHeprus. IloreHnmanbHass 3Heprust ynpyro aehOpMUPOBAHHON HPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble UM HeMOTEHIHMalbHblE CHIbL. CBs3p pabOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHHNEM MEXaHUYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: BOJAOMET, KOMEp, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[lepexon moTeHIIMAIbHON YHEPTUH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoIIOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW PHEPruu Tejla Ha Ipumepe
PaCTSKEHUST PE3UHOBOIO KIyTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHH M WX OINBITHOE O00OCHOBaHUE.
bpoynoBckoe nBmwxkenme. [Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel W OOBICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BelecTsa.
[TocTostnHas ABorapo.

TemnoBoe paBHOBecue. Temnepatypa u e€ namepenue. lllkana remneparyp Llenbcusi.

Mopnens wuneanpHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUYECKON TEOpHUH
UcanbpHOTO Tra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHedl KHHETHYECKOH SHEpruu
TEIJIOBOTO JBMKeHHWs vactull rasza. lllkama temneparyp KenbBunHa. ['a3oBbie 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omporecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHUuyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTorpadui MOJIEKYN OpraHUYECKIX
COCIMHECHU.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUSL.

Mopenb, HUTIOCTPUPYIOLIAsk IPUPOY JABICHUS ra3a Ha CTEHKH COCYya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchbl Bo3JyXxa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpeHUM 00bEMa KOMHATBhI,
JIABJICHUA U TEMIIEpaTypbl BO3/lyXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoauHaMmuueckas cuctema. BHyTpeHHSs SHEprusi TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€¢ wu3meneHus. KommyecTBo TemnoTel W pabora. BHYTpeHHSsT »HEprusi OJAHOATOMHOIO
UJEAIBHOTO raza. Buasl Teruionepenaun: TeIONPOBOAHOCT, KOHBEKLINS, U3TyYEHHE. Y AeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 00 ammabatHom mporecce. [lepBolii 3akoH TepMoauHAMHUKU. [IpUMeHEHHE IMEepBOTO
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCcTh MpoLeccoB B MPUPOJIE.

TeroBele MamuHbl. [IpuHUUNBL AelcTBUSA TemoBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [{ukin Kapao u
ero ko3¢ (UIHMEHT NOJE3HOT0 NeHCTBHSL. DKOIOTHYECKHE TIPOOIEeMbI TEIIIOHEPTeTHKH.
TexHHuecKkue yCTpoiiCTBa M NPAKTHYECKOE NMPUMEHEHHE: ABUIaTElb BHYTPEHHEIO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEW SHEPrHM Teja MPU COBEPIIEHUH PAa0OTHI: BBUIET MPOOKH U3 OYTBHUIKU
HoJ JeHCTBHEM CXaToro BO3AyXa, HarpeBaHue 3(upa B JTAaTYHHOH TpyOke HyTEM TpeHUs
(BUICOIEMOHCTpAIIHS ).

H3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHET0 CrOPaHus, peaKTUBHOTO JABUTaTEIs.
Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u KoHneHcauus. Mcmapenue u kxuneHue. AOCOMIOTHAsE U OTHOCHTENIbHAS
BJIQKHOCTh BO31yXxa. HacheleHHbI map. YaenpHas TerioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIEpaTypbl KAIIEHHS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Tesna. AHHU30TPONUS CBOWCTB KPHUCTAILIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramimszauus. Y IenbHas
TeruioTa riasieHus. Cyonumanus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W TPAKTHYECKOE TNPUMEHEHHUE: THUTPOMETP U TCUXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYUYCHUS COBPEMEHHBIX MAaTepuajioB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurenve npu MOHMKEHHOM JIABJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka
Tema 1. Inexkmpocmamuka
OnekTpuzanus Tel. DJNEeKTpUUecKui 3apsan. JlBa Buaa sieKTpuueckux 3apsiaoB. [IpoBonHuku,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOIO 3aps/ia.
B3aumopeiictBue 3apsiioB. 3akon Kynona. Toueunslii 37eKTpUUYECKUM 3apsia. DJIEKTPUUECKOE
nosie. Hanpsxk€HHOCTh 3nekTpuueckoro nois. [IpuHiun cynepno3sunuu 31eKTpUYECKUX MOJIEH.
JIuHuy HanpsSKEHHOCTH 3JEKTPUUYECKOTO MOJIS.
Pabora cun snexrpocratuueckoro nomus. [lorenmnuan. Pasnocts morennuanos. [IpoBoguuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J(uaaeKTpuueckas NpoOHUIAeMOCTb.
OnektpoéMkocTh. KoHmeHncartop. OIeKTpOo€MKOCTh IUIOCKOTO  KOHJEHCAaTopa. ODHeprus
3apsKEHHOT0 KOHJIEHCATOPA.
TexHuueckue yCTpOWCTBA UM MPAKTHUYECKOE NPUMEHEHHUE: DSIEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.
Jlemoncmpayuu
YCeTpoiCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.
B3auMopeiicTBuEe HadIeKTPU30BAHHBIX TEJL.
DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.
[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.
DINeKTpocTaTUYEeCKas 3alluTa.
JW5NeKTpUKHU B 3JIEKTPOCTATUUECKOM II0JI€.
3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMAAM IUIACTHUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECCKON TPOHUIIAEMOCTH.
DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunplx cpeoax
DNIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAaHUSA 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTOsIHHBIN TOK.
Hanpspokenue. 3akon OMa Jy1st ydacTKa Lenu.
DJIEKTPUUYECKOE CONMPOTUBIICHHUE. YIEIbHOE CONMpOTHUBICHUE BemnlecTBa. IlocnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHUE POBOHUKOB.
Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DJIEKTPOABMIKYIIASl CUJa M BHYTPEHHEE COMPOTHUBJIIEHHWE HCTOYHWKA TOoKa. 3akoH Oma mid
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAas: MPOBOAMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoHuku. CoOCTBEHHAs! U MPUMECHASI IPOBOAUMOCTb IOJIYIIPOBOIHUKOB. CBOMCTBA P—
n-nepexona. [losynpoBoAHUKOBEIE TPUOOPHI.

OJIEKTPUYECKUII TOK B PAacTBOpax M pacIulaBax dSJIEKTPOJMTOB. JIEKTPOJIUTHYECKAs
Jucconuanus. JIEKTPOIIN3.

OnekTpuueckuii TOK B ra3ax. CaMOCTOATENbHBIH M HECAMOCTOSTENbHBIN paspsan. MoiHus.
IIna3zma.

TexHuueckue ycTpoilcTBa M NPAKTUUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJBTMETP, PEOCTar,
WUCTOYHUKM TOKa, SJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCUMOCTb  COIPOTUBJICHHUS LMIMHAPUYECKHX IPOBOJAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CmenanHoe CoOeIMHEHUE IPOBOJHUKOB.

[Tpsimoe m3MepeHue daeKkTpoiBHXKyHIel cuibl. KopoTkoe 3aMblkaHHE TallbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COITPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne 21IeKTpOABIKYIIEH CHUIIbI MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Hab6monenue anexrpomnusa.

MexnpeamMeTHblie CBSI3U

N3yuenne kypca ¢usuku OazoBoro ypoBHA B 10 Kiacce oOCyIIecTBIsIeTCs € y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOI'O MO3HAHUS: SBIIECHUE,
HaY4HbIM (akT, runoresa, pu3nveckas BEeJIHMUMHA, 3aKOH, TEOPHs, HAOIOCHHE, SKCIICPUMEHT,
MOJIEJTUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHMH, TuHelHas (yHKus, napadoina, runepdosna, ux
rpaduku U CBOMCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: Mexanndeckoe JBUKEHHE B )KUBOU npupoze, nuddysus, ocMoc, Termioo0MeH KUBbIX
OpraHu3MOB (BBl TEIUIONEpeaur, TEIUIOBOE PaBHOBECHUE), SJIEKTPUUECKHE SIBJICHUS B )KUBOU
IPUPOJIE.



Xumus: NHACKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE AaTOMOB W MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M TIa3oB, JIEKTPUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUAIMS, TaIbBAHUKA.

T'eoepaghus: BaxxHOCTh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonocusa: npeodOpa3oBaHME ABMKEHHHM C MCIIOJIB30BAaHHMEM MEXAaHU3MOB, Y4YET TpPEHHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS HMIyJbCa B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), [JBUTAaTelb BHYTPEHHErO CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIONUJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  DJJCKTPOCTaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka
Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA
[TocTostHHbIE MarHuTHI. B3auMopeiicTBUE NMOCTOSHHBIX MarHuTOB. MarnuTtHoe mnose. Bekrtop
MarHUTHOM WHAYKUMHU. [IpUHIMD Cynepno3vuMy MarHUTHBIX MOJied. JIMHMM MarHUTHOMU
uHayKuy. KapTtuna muHui MarHUTHOW MHYKIIUH TTOJIS IIOCTOSTHHBIX MarHUTOB.
MarnuTtHOe 10Jie MPOBOIHMUKA ¢ TOKOM. KapTuHa TMHUN WHIYKIIUM MarHUTHOTO TOJISI ITTMHHOTO
OpsIMOTO TMPOBOJHHMKA W 3aMKHYTOTO KOJBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM. OTMBIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.
Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.
Cuia Jlopennia, e€ MOaysb W HampaBieHHE. /[BIKeHME 3apsHKEHHOW YacTHUIBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.
SlBneHue  sneKTpoMarHUTHOM  WMHAyKIuU. [loTOk  BekTOpa  MarHUTHOW  MHAYKIIMH.
DNEeKTPOABMKYIIAs CUJIa MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapayes.
BuxpeBoe anexkTpuueckoe 1mosie. OJEKTPOABWKYIIAS CHUJa MHIYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.
IIpaBumno Jlenna.
NHIyKTUBHOCTB. fIBI€HNE CAMOVMHIYKIIUH. DJIEKTPOABIKYILAs CHJIAa CAMOUHYKIUH.
DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.
DIIEKTPOMarHUTHOE TOJIE.
TexHuueckue yCTpOHMCTBA W  MPAKTHUUECKOE MPUMEHEHHWE: IOCTOSIHHbIE  MarHuThlI,
AIIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN IEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS T1E€Yb.
Jlemoncmpayuu
OmneiT Dpcrena.
OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.
JlvHUY MHIYKIIUA MarHUTHOTO TIOJIS.
B3anmoneiicTBre NByX NMPOBOJHUKOB C TOKOM.
Cuna Amnepa.
[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.
SIBiIeHME SIIEKTPOMArHUTHOW UHAYKIUH.
ITpaBuio Jlenua.
3aBUCUMOCTbD AJIEKTPOJABIKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOI'O MOTOKA.
SIBiieHME CAMOMHIYKIIU Y.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sABIEHUS JIEKTPOMarHUTHON MHYKIIHU.

Pa3nes 5. Kosiebanust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOEOAHUS
Konebarenbnas cucrema. CBoOOAHBIE MeXxaHHUECKUe Koyiebanus. ['apMoHnyeckue KojaeOaHusl.
[Tepuon, vacrora, amrmutyna U ¢dasza kosneOanuid. [IpyxuHHBIH MasTHHK. MaTeMaTH4YeCKU
MasiTHUK. YpaBHEHHUE rapMOHUYECKUX KoseOanuii. [IpeBpaiienre sHepruu npyu rapMOHUYECKHX
KOJICOAHUSX.
KonebGatenbupiit  koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJNEOAHHMS B  HJICATHHOM
KoleOaTeIbHOM KOHType. AHANIOTUs MEXIy MEXaHHYECKUMU M JIIEKTPOMArHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.
[IpencraBienne o 3aTyxaloUMX KojeOaHUAX. BbIHYyXIEHHbIE MeXaHHMYeCKHe KoJeOaHus.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.
[lepemennbiii Tok. CHHYcCOMIaIbHBIA MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.
Tpanchopmarop. IlpomsBoactBo, mepenaya u MOTpeOJICHHE DIEKTPUUYECKOW DHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM )KU3HU.
TexHu4eckne ycTpoucCTBa M IPAKTUYECKOE NPUMEHEHUE: JIEKTPUYECKHI 3BOHOK, I€HEpaTop
IIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeaay.
Llemoncmpayuu
HccnenoBanue mnapamMeTpoB KoyieOaTeNbHON CHCTEMbI (NPYKUHHBIM WM MaTeMaTHYeCKUU
MasITHHK).
HabGmronenue 3aryxaromux KojgeOaHuid.
HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.
Habmtoenue pesonanca.
CBOOO/IHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.
OcuuorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUSI OT BPEMEHH ) JUIS AIEKTPOMAarHUTHBIX
KoJIeOaHUH.
Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOPA, KAaTyIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.
Mopnenp TMHUYN AIIEKTPOIIEPEAAUN.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue 3aBUCUMOCTH TNEpPHOAA MajblX KOJICOaHWHM Ipy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.
HccenenoBanue nmepeMEHHOr0 TOKA B LEMU M3 MOCIEI0BATENbHO COCAMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpA.
Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL
Mexanndeckue BOJHBI, yclaoBHUs pacnpocTpaHeHus. Ilepuoa. CkopocTh pacnpoCTpaHEHUs U
qHa BosiHbl. [lomepeunble u  mpojosibHble BONHBL.  WHTepdepenHuus u nudpakuus
MEXAHUYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.



OJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS M3JyYEHHs DIIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BoJiHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, Aaudpaknus, wuHtepdepenims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paIuOCBA3H U TelIeBUACHM. Panronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHudyeckue yCTpPOHMCTBA M NPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBasi IMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPaauONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHnny 1 1uppakind MEXaHUYECKIX BOJIH.

3BYKOBOH PE30HAHC.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJieOaHMiA.
WccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, NMPEIOMIICHUE, TMOJSIPU3AINs,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeliHOE pacipoCTpaHEHHe CBETa B OJHOPOJIHOM cpene. JIyu
cBeTa. ToyeuHbIli HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUSI cBeTa. AOCONIOTHBIN IMOKa3aTeidb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yrosl MOJIHOr0 BHYTPEHHETO OTPAKEHHUSL.
Hucnepcus ceeta. CiioxkHbIN cocTaB 6enoro cera. L{ser.

Colwuparomue u paccerBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE U ONMTHYECKas
cuna ToHKoW uH3BL [locTpoeHue n300pakeHU B COOMPAIONIUX U PACCEHBAIONIMX JIMH3aX.
dopmylia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHSI HAOIIOIACHUS
MaKCHMYMOB ¥ MUHIMYMOB B HHTeP(HEPEHIIMOHHON KapTHUHE OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpakmus cera. [udpakuronHas pemérka. YciloBue HAOMIOICHHS TJIABHBIX MaKCUMYMOB
MIpH TIJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOHWCTBA W MPAKTHYECKOE MPHMEHEHHEe: OdKH, Jymna, ¢oToanmnapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOM, TEJIECKON, BOJIOKOHHAs OINTHKA, AUGpaKIMOHHAS
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu

[TpstMmonMHEIHOE pacpoCcTpaHeHHEe, OTPAKEHUE U TpeoMyIeHre cBeTa. OnTruecKkue mprudopshI.
[TonHoe BHyTpeHHEee oTpaykeHre. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.
HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHTEIBHOCTH
I'paHnunBI  IPUMEHUMOCTH KJIACCMYECKOM MeXaHMKU. IlocTynaTel crenuanbHONM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJI CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHH U COKPAILIEHUE JITUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTULbl. DHEPTHUS MTOKOSI.

Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
@®otonbl. Popmyna [lnanka cBs3u sHeprum (OTOHA C €ro YacTOTOH. DHEPrusi U HMMITYJIbC
¢doroHa.
OtkpeiTue u uccaenoBanue ¢orodddexra. OnbiTel A. I'. CrosneroBa. 3akoHbl (oTodddexTa.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdexra.
JaBnenune cBera. OnwiTel [1. H. JIeOGenera.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpoicTBa W MpPaKTUYECKOE NpUMEHEHHe: (OTORIEMEHT, (HOTONATUHUK,
coJIHEeUHas OaTtapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3¢(eKT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.
HccnenoBanue 3akoHOB BHEIIHETo GpoToad¢exra.
CBeTOoauOI.
Conneynas Oarapes.
Tema 2. Cmpoenue amoma
Monenbs aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuro o -yactuil. [lnanerapHas monens
atoma. [loctynarsl bopa. M3nydenue u nornounienre GOTOHOB MpU MEPEXOAE aToMa € OJHOTO
YPOBHsI 3HEpruu Ha Apyroi. Bunel cnektpoB. CIieKTp ypOBHEW SHEPTHH aTOMa BOJAOPOAA.
Bonnosble cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.
TexHUuyeckue ycTpoicTBa U MPaKTUYECKOEe IPUMEHEHHUE: CIIEKTPaJIbHBIN aHalu3 (CIIEKTPOCKOII),
Ja3ep, KBAaHTOBBII KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Onpenenenne JUIMHBI BOJIHBI J1a3epa.
HabGnronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul



Hab6nronenue nuHEHYaToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE DPATUOAKTUBHOCTH.
Omnpitel Pesepdopaa no onpeneneHuio coctaBa paauoakTUBHOro u3inydenus. CoiicTBa anbpda-,
Oera-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTU Ha >KUBBIE OPraHU3MBI.

OtkpbiTHE TpoTOHAa U HeiTpoHa. Hyknmonnas mozens sigpa [eiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. [amMma-uziydeHue. 3aKoH
pPaZo0aKTUBHOIO pacraja.

DHeprus CBSI3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JleekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepusiii peakrop. TepmosinepHsiii cunte3. [IpodremMbl M MEPCIEKTUBHI SACPHON IHEPIETUKH.
DKOJOTUYECKHUE ACTIEKTHI SA€PHOM SHEPTETHKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuyeckue YCTpPOHCTBA U TPAKTHUUECKOE MPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TynK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH
Ortansl pa3BUTHA aCTpOHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.
ConneyHas cucrema.
Connue. ConHeuHas akTUBHOCTb. Vctounuk sHepruu CosHua M 3BE31. 3BE3BI, UX OCHOBHBIE
XapaKTepUCTHKU. JlnarpamMma «CIEKTpajbHBIM KJacC — CBETUMOCTB». 3BE3AbI TJIABHOU
MOCJIEA0OBATENBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].
Mnineunsiii [Tyt — Hama 'anaktuka. [lonoxkenue u nBuwxenune Conuua B [Mamaktuke. Tumbl
rajJlakTUK. PajnoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipaxX raJlakTHK.
Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bosibiioro
B3pbIBA. PETMKTOBOE M3ITydeHHE.
MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUHU.
Yuenuueckue nabnrooenus
HaOnroneHuss HEBOOPYKEHHBIM I71a30M C MCIIOJIB30BAaHMEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
OTIpesieNIeHUs] TIOJOXKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nomymapus 1 sipkue 3BE3/1bI.
Hab6nronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.
O6o0maree NOBTOpeHne
Posib pU3MKH U acCTPOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTMYECKON, COLMANBHOM M ATHYECKOU
cdepax IesTeTbHOCTH YEIO0BEKa, pOib M MECTO (PU3UKHU M aCTPOHOMHUH B COBPEMEHHON Hay4YHOM



KapTUHE MHpPA, POjib (U3HYECKON Teopuu B (HOPMHPOBAHHMH TPEJCTABICHUN O (PU3NUECKOU
KapTHHE MHpa, MECTO (hPU3MUYECKON KapTUHBI MUpPa B OOIIEM DPSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IIPUPOJE.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku Oa3zoBoro ypoBHS B 11 kiacce ocymiecTBisercs ¢ Y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHHEM METOJI0OB HAYyYHOI'O MO3HAHUS: SBJICHUE,
Hay4yHBIA (QakT, runoresa, Gusnueckas BEJIUYUHA, 3aKOH, TEOpUs, HAOIO/IEHUE, SKCIIEPUMEHT,
MOJIEJITUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHHEe CHCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC DJIEMEHTAPHBIX (PYHKIIMIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.
buonozus: snekrpudeckue SBICHUS B KUBOW IpUpOJE, KojeOaTenbHbIE IBHKEHHUS B KUBOU
MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOU MPUPOJE, ACHCTBUE paiiallii Ha KUBbIE OPTaHU3MBI.
Xumus: cTpoeHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eocpagpua: MarHUTHBIE TONMIOCA 3€MIIM, 3alIe)KM MAarHUTHBIX pPyA, (POTOChEMKA 3EMHOMU
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCEHUH.

Texnonocua: NUHUM SIIEKTpPONEpenay, T'eHEepaTop IEpEeMEHHOIo0 TOKa, 3JIEKTPOIBHUIaTelb,
WHAYKIMOHHAs TIeYb, pajap, paauoNpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenue yueOHoro npenmera «dusukay Ha ypoBHE cpeaHero odiero oopazoBanus (0a30BbIN
YPOBEHB) MOJKHO OOECTHEeUUTh OCTIKEHUE CIEAYIOMIMX JIMYHOCTHBIX, METalmpeaMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJBbTATDBI
JlugHOCTHBIE pE3yNbTaThl OCBOEHUS Yy4yeOHoro mpeamera «Du3WKa» TODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTALMW, TO3UTUBHBIX BHYTPEHHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPean3allid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:
c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMK O0YYaIOIIEerocsi Kak akTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;
OPUHITHE TPAJAUIUOHHBIX  OOIICUETOBEYECKUX TYMAHHUCTHUYECKUX M JIEMOKPATHYECKHX
IICHHOCTCIA;
TOTOBHOCTh BECTH COBMECTHYIO [I€ATEILHOCTh B MWHTEpPECAX TpPakIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B 00Pa30BaTEILHOM OpPraHU3aIliH;



yYMEHHE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C MX (QYHKIUSIMU U
HA3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON I'paxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUUCKHUX yUEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITUUECKOT0 TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W MPUHUMATH OCO3HAHHBIE PEIICHHsS, OPUCHTUPYSACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

4) 3¢TeTHYECKOr0 BOCIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ICTETUKY HAyYHOI'O TBOPYECTBA, IPHCYILEro
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K pa3uyHbIM cepam MmpodeccruoHalbHON AeSITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢U3MKO W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mnpodeccun u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U caMOOOpa3oBaHMIO B oOjacTu (U3UMKU Ha
MPOTSKEHUH BCEU KHU3HU;

6) IK0JIOrH4€eCKOT0 BOCITUTAHUS

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KYJIBTYpBl, OCO3HAaHHE TJIO0AJBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKUE U OCYIIECTBIEHUE ACWCTBUI B OKPYXKAIOIUIEH cpelie Ha OCHOBE 3HAHMs Iieneit
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacumpeHue OIbITa JEATeIFHOCTH SKOJIOTUYECKON HAIpaBICHHOCTH HAa OCHOBE WMEIOIINXCS
3HaHM TT0 PHU3UKE;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
buznyeckoil HayKu;

OCO3HAaHHE IIEHHOCTH HAyYHOH MAeSITeNhbHOCTH, TOTOBHOCTH B TIpOIlecCCe H3yueHUs (DU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATEIHbHOCTh UHAUBHIYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JJjoruyeckue qeMcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh U  aKTyallM3UpOBaTh MpoOJeMy, paccMarpuBath €€
BCECTOPOHHE;
OHPGI[CJISITI: OeJan ACATCIBbHOCTH, 3a4aBaThb HapaMeTpI:I nu KpI/ITepI/II/I HUX OJOCTUKCHUA,
BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;
pa3zpabaThiBaTh IUIAH PEUICHUS MPOOJeMbI C YYETOM aHaIM3a WUMEIOIIUXCS MaTepHAIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ICATCIIBHOCTDh, OLICHUBATh COOTBCTCTBUC pe3YHLTaTOB neiaiaM, OOCHUBATh
pI/ICKH HOCJIGI[CTBI/Iﬁ ACATCIIBbHOCTH,



KOODJMHUPOBaTb M  BBINOJHATE pPAbOTy B  YCIOBUSAX pEAIbHOrO, BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciaenoBareLCKUe AeliCTBHSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOYEBBIMH MTOHIATUAMYU U METOAaMU (GU3NYECKOI HayKH;
BJIAJICTh HaBbIKAMH Y4€OHO-MCCIIEI0BATEIbCKON U IPOCKTHOM IEATETLHOCTH B 00JaCTH (DU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs 3a/1ad
(bU3U4ECKOro conepKaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B MO3HAHMS,
BIAJeTh BUJAMU JIEATEIIBHOCTU 110 I[OJYyYEHHIO HOBOIO 3HAHUS, €ro HHTepIpeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3UYHBIX y4YeOHBIX CHTyallUsX, B TOM 4HCIE TNpHU
CO3IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;
BBISIBJIATh IPUUMHHO-CIICICTBEHHBIE CBA3M U aKTyaJIM3UPOBaTh 3aj/lauy, BbIIBUTATh TUIIOTE3Y €&
pelLIeHHs], HaXOAUTh apryMEHTHI JUIs 10Ka3aTeIbCTBAa CBOMX YTBEPKIACHUH, 3a1aBaTh NapaMeTphl
U KPUTEPUU PEIICHUS;
AQHAJM3UPOBATh MOIYYECHHBIC B XOJE PEIICHUs 3a7addl pe3yJIbTaThl, KpUTUYECKH OIICHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTh M (POpMyIUpoBaTh COOCTBEHHbIE 3aJjaud B 0Opa30BaTENbHON JEATEIBHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKHY;
JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb IIEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACIATEIbHOCTH;
YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIEC UJCH, PEJIaraTh OPUTHHAIBHBIEC TTOIXObI H PEIICHNUS;
CTaBHUTH NPOOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aJIbTEePHATUBHBIC PEUICHUS.

Pabora ¢ nnopmanmeii:
BJIAJICTh HABBIKAMH MOJIy4eHUsS HHPOPMALUK GU3NUECKOT0 COAEPKaHMUs U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITETILHO OCYIIECTBISATH IMOWCK, aHAJIN3, CUCTEMATH3aIlMI0 W HHTEPIPETALHUIO
UHOPMAILIUU Pa3IMYHBIX BUJOB U (OPM IPEICTABICHHS,
OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;
UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX 3a1ad C COONIOJIEHHEM TpeOOBaHWI
DPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcoCOepeeHHs, MPABOBBIX M ATHYECKUX
HOPM, HOpM MH(OPMAIIMOHHOK 0€3011acHOCTH;
CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEpKAaHUS B PAa3IMYHBIX (hopMaTax ¢ yd4€TOM Ha3HAUYEHUS
UHPOpPMAIIMK W TIETICBOM ayJUTOPWUH, BBIOMpas ONTUMAIbHYIO (OpMy TIpeicTaBICHUS |
BU3YaJTU3aINH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe 1 CTBHUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHI;
pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEICTB;
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBHU1YyaIbHON paboTHI;
BBIOMPAaTh TEMAaTHKy W METOAbl COBMECTHBIX MACUCTBHH ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,
IIPUHUMATD LIEJIM COBMECTHOMN JIEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH ACUCTBHS 110
€€ JOCTW)KCHMIO: COCTaBISATh IUIAH JEUCTBUHM, pACHpPENENATh pPOJU € Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXKJaTh pe3yIbTaThl COBMECTHON PabOTHI;



OILICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMAaHIbI B OOIIWI pe3ysbTaTr 10
pa3pabOoTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OLEHHBATh HUAECU C TO3WIUH HOBHU3HBI, OPUTHHAJIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE MOBEICHHE B PA3IUYHBIX CHUTYAIHSX, MPOSIBIISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1eiCTBUSA

Camoopranu3anus:
CaMOCTOSITENIFHO  OCYIIECTBIIATH IO3HABATENIBHYIO JEATEIBbHOCTH B 00MacTu (U3MKH U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIICHUs pPAcUETHBIX M KA4YeCTBEHHBIX 3a/ay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKoi paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAULMU B 00MacTH (U3HMKH, OCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:
JlaBaTb OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;
BJIQ/IETh HABBIKAMHU TO3HABATENHHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;
WCIIOJIH30BATh MPUEMBI pe(IICKCHH JIJIs1 OIICHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 0 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MIPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OMIUOKH.
B mporecce mocTHKeHUS JTHUYHOCTHBIX PE3YIbTATOB OCBOSHHUS NPOrpaMMbI MO (DU3HKE IS
YPOBHSI CpeaHero oOIIero o0pa3oBaHUs y OOYUYAIOIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM
WHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:
CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh TOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHHUSI, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJICHHE, CIIOCOOHOCTh aaNTHPOBATHCA K OMOIUOHATIBLHBIM W3MEHEHUSM U TMPOSBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHBAILIMM, BKIIOUAIOIIEH CTPEMIICHHE K JOCTHXKEHHIO LIETTU U YCIIEXY, ONTUMU3M,
WHULIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;
SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;
COLIMANILHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHUS C APYTUMH
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATE UHTEPEC U pa3periaTh KOHQIUKTHL.



INNPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:
JIEMOHCTPUPOBATh HA IPUMEpaX posib U MECTO (PU3MKH B (OPMUPOBAHUH COBPEMEHHOI Hay4yHOU
KApTUHBl MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH
YUUTBIBATh TPAHULBI MPUMEHEHHUsS] M3YYEHHBIX (U3UYECKUX MOJEJeH: MaTepualbHas TO4Ka,
MHepLHalbHas CUCTeMa OTCUéTa, aOCOIIOTHO TBEPJOE TEJO, UACANBHBIN a3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIN IEKTPUUECKUH 3apsil MPU PEUICHUN (PU3UUECKUX
3a/1a4;
pacrio3HaBaTh (pU3HUECKUe SIBJICHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BELLECTBA U JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBUKCHHE, CBOOOIHOE TaJeHUE TeJ, JBIKCHHE II0
OKPY)KHOCTH, MHEPIHS, B3auMojeiicTBue Ten, Auddysus, OPOYHOBCKOE JBMKEHHE, CTPOCHHUE
KUAKOCTEN U TBEPIBIX TeJ, U3MEHEHHE 00bEMa TeJl IPU HAarpeBaHUU (OXJIAXAECHUU), TEIJIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCALUs, IUIABICHHUE, KPUCTAJIM3alus, KUIIEHUE, BIIAXXHOCTH
BO3/lyXa, [TOBBIIICHUE JAaBJICHUs Ia3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b MEXIY
IapaMeTpaMM COCTOSHUS ra3a B U30IPOLECCax, JIEKTPU3ALUs TN, B3aUMOACHCTBUE 3apsI0B;
ONMCHIBaTh MEXAHUYECKOE JBUKEHHE, UCIOJIb3Ys (DU3MUECKHE BEIUYMHBI: KOOpAMHATA, MYTh,
IepeEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJla, UMITYJIbC Tella, KHHETUYECKas SHEPrus,
NOTEHIMaJbHAs HEPrusi, MeXaHuueckas padoTa, MeXaHWYecKas MOILHOCTh; NPH ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, HaXOAWUThb (POPMYIbI, CBSA3BIBAIOIIME NAaHHYIO (U3NYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYNHAMU;

OTKCBIBATh M3YyUEHHBIE TEIJIOBbIE CBOICTBA TEJ M TEIUIOBBIE SIBJIEHHUS, UCIONb3YS (U3NUYECKHE
BEJIMYUHBL: JABJICHHE Ta3a, TEMIEparypa, CpPEIHssl KHHETHYECKas HDHEPIHUs XaOTUYECKOIO
JBWKEHHSI MOJIEKYJI, CPEIHEKBAaIpPaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHsIs dHEprus, padoTa rasza, Ko3(pQUIUEHT MONEe3HOr0 NeHCTBUS TEIJIOBOTO JBUTATENs;
OpU OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICH MCIIOJB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEJIUYUHAM;

ONMCHIBATh W3YYECHHBIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, SJIEKTPUUYECKOe IOJIe,
HaIpsOKEHHOCTh  IMOJIS, TOTEHLHAJ, pa3HOCTh NOTEHUUAIOB; IPU ONHCAHUM IPABHIBHO
TPaKTOBaThb (PU3NYECKUII CMBICT HCIONb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS M €IUHUIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;
aHATM3UpPOBaTh (U3UUYECKUE TPOLECChl U  SBICHHS, HWCHOIB3yd (U3MUECKHE 3aKOHBI U
INPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKON DHEPIUH, 3aKOH COXPAHCHMs MMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHMYECKOW DSHEPIMM TEILIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBhI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
JIEKTPUUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC NMPUHIUIBI JEUCTBHUS MAIIUH, NMPUOOPOB M TEXHUYECKHUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICIOBAaHUIO (DU3UYECKHX SBICHUH U MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu SToM  (HOpMyIHpOBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIC M3MEPECHHS (PU3UUYECKUX BEIUYMH, TIPU dTOM BBEIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HCIOJIb30BaTh U3BECTHHIE METOMAbl OIIEHKU MOTPEIIHOCTEN
W3MEPEHHUI;

UCCJICIOBATh 3aBUCHMOCTH MEXKAY (U3NYECKUMHU BEIMYMHAMH C WCIIOIH30BAHUEM MPSMBIX
U3MEpPEHU, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTATHl IOJYYCHHOM
3aBHCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOmuI u rpadukoB, AenaTh BBIBOABI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

coOirofaTh mpaBmia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUN B paMKax y4eOHOTO
OKCIEPUMEHTA, y4eOHO-MCCIIEAOBATEILCKOW W TMPOEKTHOW NESATEIBHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00OpaTOPHOTO 00OPYIOBAHUS;

pemats pacuéTHbIC 3aJla4dl C SIBHO 3a/laHHOM (PU3UYECKOW MOMAENBI0, UCHONB3YS (hU3HUECKUe
3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBHS 33/Ja4d BBIOMpATh (PU3NYECKYIO MOJIEINb,
BBIICTISATh (PU3WYCCKUE BEIUYHHBI M (DOPMYIBI, HEOOXOAMMEBIE IS €€ PEIICHUs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MMOJIYYEHHOTO 3HAYeHUS (PU3NUECKON BEIUMYNHBI,

peliaTh KadyeCTBEHHBbIE 3aJauM: BBICTpPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO IEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,
WCIIOJIb30BAaTh MPHU PEIICHUN YIeOHBIX 33a7a4 COBpEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH JIJIs
MOKCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMH U TIPEJCTABICHUS YIeOHOW M HAyYHO-TIOMYISPHON
uH(pOpMallMK, TOIYYEeHHOW U3 pa3jIMYHbIX HWCTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCHUCKHUX U 3apYOCIKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIONIb30BaTh TEOPETUYECKHE 3HaHUS MO (hU3MKE B MOBCEIHEBHOW KHU3HHM A OOecTedeHUs
0€301MacHOCTH TpU O0paIeHnH ¢ PUOOPAaMHU U TEXHUYECKHUMHU YCTPOUCTBAMM, JIJISI COXPaHEHHS
3JI0OPOBBSI U COOJTIOJICHUST HOPM IKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpee;

paboTaTh B TPYIIE C BBIMOJHEHWEM pPA3IMYHBIX COIMATIBHBIX POJIEH, MIAHHUPOBATH PadOTy
TPYNOIBL, palOHAIbHO paCHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTh B
HECTAHJIAPTHBIX CHUTYAIHsX, aJICKBAaTHO OIICHWBATH BKJIAJ] Ka)JOTO W3 yYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE OJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATH Ha MPUMEPAX POJTb U MeCTO (PU3UKH B (POPMHUPOBAHUH COBPEMEHHON HayIHOU
KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOH TEXHHKH W TEXHOJOTHUH, B TPAKTHYCCKON
JESTEIILHOCTH JIFOJIEH, IeJIOCTHOCTh U €IMHCTBO (PM3UUYECKON KApTUHBI MUPA;

YUUTHIBATh TPAHMIIBI IPUMEHEHHUS U3YYCHHBIX (PU3NYECKUX MOJEIICH: TOYCUHBIN dNEeKTPHUSCKUN
3apsid, Jyd CBeTa, TOYEUHBIH HCTOYHHMK CBETa, SifepHas MoJelb aroMma, HYKJIOHHas MOJEb
ATOMHOTO siipa IpU pelieHnu GU3NYECKuX 3a/1ay;

pacmo3HaBaTh (U3MYECKHE SIBICHUS (TPOIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH M KBAaHTOBOUM (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aHMMOJCICTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas



UHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBHXKYLIUICS 3apn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPAaHEHUE CBETA, OTPasKEHHE,
npejgomiieHue, uHTepdepeHius, Iuppakuus W TOJApU3alUs CBETa, JUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAs PaJIMOAKTUBHOCTb;

OMKCHIBATh HW3YYCHHBIC CBOWCTBAa BeEIIECTBA (DJIIEKTPUYECKHE, MATrHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MTPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCIIONB3YS (U3UYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsiji, CHJIa TOKa, JJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO IOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOJA W 4YacToTa KoyieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JUH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DM3MYECKYIO BEIHUMHY C APYTUMHU BEITMYNHAMU;
OIMKCHIBATh M3YyUEHHBIC KBAHTOBBIC SIBICHUS W TPOIECCHI, UCIONB3Yd (HU3MUYECKUE BEITUYUHBI:
CKOPOCTh 2JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI U YaCTOTa CBETAa, YHEPTHs U UMITYIIbC (DOTOHA,
MEepHOJ TIOJypaciajia, YHEPrus CBS3M aTOMHBIX sIAEp, NMPH ONMCAHWUU TPABHILHO TPAKTOBATH
(GU3HYECKUN CMBICIT HCIOJIb3YEMbIX BEIUYHMH, HX OO0O3HAUCHUS W CJWHHUIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIONINE JaHHYIO (U3MUYECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMH, BBIUUCIISTD
3HaueHue PU3NYECKON BETUUUHBI;

aHATM3UPOBaTh (U3NYECKHUE TPOIECCHl W SIBICHUS, WCIONB3yS (QHU3UYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHINTeHHa 111 Qortodrddexra, 3aKOH COXPaHEHUS] HHEPTUU, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, MpU STOM pa3iuvarh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TPaHMIIBI,
00yacTi) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPaBIICHUE BEKTOPAa WHIYKIIMM MAaTrHUTHOTO ITOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKaJIOM, TOHKOW JTMH301;
BBIMTOJIHATh DKCTIIEPUMEHTHI 0 HCCIEOBAaHUIO (U3WYECKUX SBICHWH ¥ TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpU 3TOM  (HOpPMYITHpPOBATH
npobiemy/3agayy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSIMBbIE M KOCBCHHBIC M3MEPEeHHS (PH3UUYCCKUX BEIHYHH, TIPU 3TOM BBEIOHpATH
ONTHUMAJIEHBIA CITOCOO M3MEPEHHS M MCIIOIh30BaTh M3BECTHBIC METOJIBI OIICHKH IOTPEITHOCTEH
U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTU (DH3UYECKHX BEIMYMH C MCIOIH30BAHUEM MPSMBIX W3MEPEHUI: TpH
3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHPOBATH pe3yNbTaThl TMOJYYCHHOW 3aBUCHMOCTHU
¢busznyecKkux BEIWYMH B BHAE TaOmuIl M TpapuKOB, [AeJaThb BBIBOJABI [0 pe3ylbTaTaM
WCCIICIOBAHHUS



coOmo1aTh TpaBuiIa 0€30MacHOTO TpyAa MPHU MPOBEICHUU HCCIIEIOBAHUA B paMKax y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIICIOBATEILCKON U MPOCKTHOW JEATEIBHOCTH C HCIOJIb30BaHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB U JTa00paTOPHOTO 0OOPYIOBAHHS;

pemiath pacu€THbBIC 3a/la4d C SBHO 33JaHHON (U3MYECKOW MOJIENBIO, UCIIONB3Ys (DU3HUYECKHe
3aKOHBl W TPHHIMUIIBI, HA OCHOBE aHAJKM3a YCJIOBUS 3aJla4d BBHIOMPATh (PU3UYECKYIO MOJIEIb,
BBIJICJIATh (PU3UYECKUE BEIMUYMHBI M (HOpMYJbl, HEOOXOAMMbIE MJisi €€ pPEeIICHHUs, MPOBOAUTH
paC'-IéTBI " OICHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAUCHU A (1)I/ISI/II-IGCKOI\/JI BCIIMYHHDBI;

pemiath Ka4yeCTBEHHBIC 3aJayd: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IICTIOYKY
paccyKICHHUI C ONIOPOH HAa N3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUCCKHUE SIBIICHHS,
HCIIOJIB30BaTh IIpHU PCIICHUN y‘-Ie6HBIX 3aa4 COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHBIe TEXHOJIOTHUU AJIA
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U IPEICTaBICHNs Y4eOHON U HayYHO-TIONYJISIPHON
UHPOpPMAILIUK, TIOJIYYCHHOH M3 pa3IMYHBIX HMCTOYHUKOB, KPUTHYCCKH aHAJIM3HPOBAThH
noJiy4aeMyro HH(opMaIuio;

00BACHSITH IMPUHIUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB U TCXHUYCCKUX YCTPOﬁCTB, pasiiniaTtb
YCIIOBUS MX O€30TMaCHOTO UCTIOIB30BaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOJIUTH TIPUMEPHI BKJIaJa POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA I10 C];)I/I3I/IKG B HOBCG[{HGBHOﬁ KU3HU TJIA oOecrieueHns
0€30MMacCHOCTH TIPHU OOPAIIEHUH C MPUOOPAMH M TEXHHYECKUMHU YCTPONCTBAMH, JIUISI COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpe/ie;

paboTaTh B TPYIIE C BBINOJHEHWEM DPA3IMYHBIX COIMATIBHBIX POJEH, MIaHHUPOBaTh PadOTy
IpYNIbl, palUOHAJIbHO pacHpelessTh OOA3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIAJ KaXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2 1
VISHICA T METOAR HAYHHOTO HOSHAHMA https://m.edso00.ru/7f41bf72
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2.2 7
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bu6 OK
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Hroro no paszneny 18
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' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3/iesioB U TeM Becer  Kourpoabnn  IIpakruuyecku
oOpa3oBaTesibHbIE
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KBAHTOBOM ONTHUKH c
bu6mmorexa [IOK
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97
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c
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Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTBI bu6mmoreka [JOK
5.1 ACTPOHOMHHU U 7 1 https://m.edsoo.ru/7f41c97
acTpopU3UKHI c
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