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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOT0 YpOBHS HAa YpPOBHE CpPEIHEr0 o0mero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOW mporpamMmel, mpenctaBieHHbix B DPI'OC COO, a Takke ¢ yd€ToMm
denepanpHOi pabouell mporpaMMbl BOCIHUTAaHHWA M KOHLENIMHM TPENOAAaBaHUs Y4eOHOTO
npenmera «®u3uka» B 00pa3zoBareNbHBIX  opranm3anusx Poccwmiickoit  Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Mojixoa. [Iporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynpTaTaM OOydeHHs, a TaKXKe YYUTBHIBAET HEOOXOJIMMOCTb pealn3allli MEKIPeIMETHBIX
CBsA3€M (PU3MKKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Hell ompenensiorcs
OCHOBHbIE I€JIM U3y4eHUs (PU3UKH Ha YPOBHE CpeJHEro oOuiiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKU: JMYHOCTHBIE, METalpeAMETHble, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKJIIOYAET:

® [JIaHHpPYEeMbI€ Pe3y/bTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM UHUCIIE
MpeIMETHBIEC PE3yIbTaThl MO roJIaM O0yUYEeHHUS;

e cojepkaHue yueOHoro npeamera «Pusnkay no rogam oOydeHus.

du3nka KaK HayKa 0 HauboJiee 00IMMX 3aKOHAX MIPUPOJIBI, BBICTYIIAS B KAUECTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
XuMueHr, Ouonoruer, gusnyeckoi reorpadueit m actpoHoMmuei. lcnosb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OmpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe BSHEpPreTuKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHHsS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMHU M Apyrux. M3ydyenue ¢Gpu3nky BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHO! KapTHHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHITh HAYYHBIH METOJ MO3HAHUS TPU BHIMIOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (pusuku 11s1 ypoBHS cpefHero oOiiero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEX pa3/ieNioB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKON, TaK U
COBpEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (GU3NKU 00beANHEH BOKPYT
¢u3nueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE€ peanuzanys OpeanosaraeT UCMoIb30BaHHE TYMaHUTAPHOTO
noTeHIana Gu3nyeckoil HayKu, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype GU3nKu npeanoaaraet 3HakoMCTBO € ITUPOKUM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX JKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C PAa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJIEHHsI TPOOIIEeM parliOHAIBHOTO MTPUPOIONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3UKM Ha yYpOBHE CpeIHEero o0Imero oOpa3oBaHUS
ABIISIOTCS  (u3nUecKkue Teopur ((popMHUpOBaHHME NPEACTABICHUNH O CTPYKTYpE MOCTPOCHHS
¢u3nveckoil TeopuH, posii (PYHIAMEHTAIBHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHH, Ui ONMHCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOIX0/1 B Kypce (PU3UKHU peamn3yeTcsi MPexae BCero 3a Cuét
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. [[ins 6a30Boro ypoBHS Kypca
(GU3UKH — ATO HCHOJIH30BAHME CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
aboOpaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (pu3nke OOBEAMHEHBI B OOUIUN CIHUCOK
YUEHHUYECKUX TMPAKTUYECKUX paboT. BeimeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIMMBIX JIJIsl KOHTPOJSL M OIIEHKH, OCYHIECTBIISIETCS YYaCTHHUKAMH OOpa30BaTENbHOTO
rpolecca UCX0s U3 0COOCHHOCTEN IUIaHUPOBaHMS U OCHaIlleHus kabuHeTa ¢usuku. [Ipu sTom
oOecrieunBaeTcsl OBJIAJCHHE OOYYAIONIMMHCS YMEHHSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHME yAETsSeTCs PEHICHHIO PAacUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu aTom
IUTsL pacyE€THBIX 3aJ1a4 MPHUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 3a/IaHHON (PU3HUYECcKOi MOJIeNbIo,
MO3BOJISIIOIINE TPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHHS U3 Pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSCHEHHWE TNPOTEeKaHWs (U3NYECKUX SBICHUM M MPOLECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOIETM ISl CUTYallud TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHusimu DPI'OC COO K MaTepuaIbHO-TEXHUYECKOMY
obOecnieueHn0 ydeOHOro rmpoiecca 0a30BBI YpOBEHb Kypca (U3MKHM Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HUKKN 10DKHO OBITH HE0OX0UMOE 1ab0paTopHOE 000PYAOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo (HU3MKE YYECHHUUYECKHX TMPAKTUYECKUX pPAbOT U JIEMOHCTpPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe 00OopynoBaHue (GOPMUPYETCS B COOTBETCTBHH C  IMPUHIMIIOM
MUHUMAaJbHON NOCTATOYHOCTH M 0OECHEeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MpPOTrpamMme Mo
(Gu3MKe KIIOYEBBIX JIEMOHCTpAIUN sl UCCIEJOBAaHHUS HM3y4aeMbIX SIBJICHHM U MPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHH.

JIaGopaTtopHoe 00OpyAOBaHHE sl YIEHHYECKHX IMPAaKTUYECKHX paboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacuéTe OJIHOIO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndyeckue KOMIUIEKTHI J1TaDOpaTOPHOTO OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBl HAa KOMILJIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX Ta00OpaTOpHUH.

OCHOBHBIMH IIENISIMH U3Yy4eHHSI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupOBaHHE HHTEpeca M CTPEMJICHMS OOYYaloUIMXCsl K HAayyHOMY M3Y4YECHHUIO
MPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTaBICHUH O HAy4YHOM MeToJe TMO3HaHusiA U  (HopMUpOBaHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;



¢ (opMupOBaHHE HAYYHOT'O MUPOBO33PEHHUSI KAK Pe3yibTaTa W3y4E€HUS OCHOB CTPOCHHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢ (opMupoBaHHE YMEHUN OOBSACHITH SBJICHUS C UCIOJIb30BaHUEM (U3NUECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTEeNIbCTB;

¢ (opMupOBaHHE MPEACTABICHUIN O poJM (PU3HMKH JUTSI PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTibKkeHHe STHX IIeJiell o0ecrednBaeTcsl pelIeHueM CIEAYIOIUX 3a/1ad B IpoIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

e pHOOpEeTEeHHE CUCTEMBI 3HaHUH 00 OOMHUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKITIOYAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3UKY, FICKTPOJMHAMHUKY, KBAHTOBYIO (PH3UKY
U DJIEMEHTHI acTpO(PU3HKHY;

e (QopmupoBaHWE YMEHUH TPHUMEHITh TEOPETHUCCKUE 3HAHUSA JUIS OOBSICHCHHS
(U3HYECKUX SIBJICHHA B MPUPOJEC W JUIS MPUHATUS NMPAKTHUECKUX PEIICHWH B TOBCEIHEBHOM
KU3HH;

® OCBOGHHE CIOCOOOB peIIeHUS pa3INYHBIX 3a1a4 C SBHO 3aJaHHON (U3UYECKOM
MOJIENBIO, 3a/a4, IOAPa3yMEBAIOMINX CAMOCTOSATEIIEHOE CO3JaHue (PU3HUYECKOW MOJeNH,
aJIEKBaTHOM YCJIIOBHUSIM 3a/1a4U;

e MoHMMaHWEe (DU3UYECKUX OCHOB W TPHHIIUIIOB JICHCTBUS TEXHHUYECKUX YCTPOUCTB W
TEXHOJIOTUYECKUX MTPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

® OBJIQJICHHE METOJIaMU CaMOCTOSITENIBHOTO TUJIAHUPOBAHUS M MPOBENCHUS (U3NYECKUX
SKCIEPUMEHTOB, aHalli3a W HWHTepIpeTanud UHGOPMALUHU, OIpeaesieHUus JO0CTOBEPHOCTH
MOJIyY€HHOTO pe3yJbTaTa;

® CO3/IaHHME YCIIOBUM U1 Pa3BUTHSI YMEHUU MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUYECKOM
NeSITeIbHOCTH.

Ha wusydyenue ¢usnku (6a30BbIi YpOBEHb) Ha YpOBHE CpEIHEro oO0Iiero oOpa3oBaHHS
otBoautTcs 136 yacoB: B 10 kimacce — 68 vaco (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o pusnke nepeyeHs 1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYMTEIb JeNlaeT BBIOOp MpOBeAeHHs 1a0OpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHIUBUIYAIBHBIX 0COOCHHOCTEH 00yJatoIuXCsl.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Paznes 1. ®u3uka U MeTOABI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. HayuHele MeTonsl mo3HaHUsA OKpyxarouero mupa. Poib
SKCTIIEPUMEHTA M TEOPUH B MPOIECcCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHHIIBI TPIMEHUMOCTH (prU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MIPAKTHUYECKOU JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBuUKeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABWKeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUH HAa OCU CHUCTEMbI KOOpAuHAT. ClioKeHHe NEepeMEICHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTEPUAIIBHOW TOUKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BwkeHue MaTepHaIbHOM TOYKM MO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JUHEWHHas CKopocTh. llepuon u
yactoTa oOpameHus. LleHTpocTpeMutenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, JABUKECHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KHHEMATUYECKUX XaPAKTEPUCTUK JIBHOKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHUS ~ MEXAY  NOYTSIMH,  NPOHACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMpPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUkKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurenbHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIIMANbHBIE CHCTEMBI
oTc4yéra.



Macca Tema. Cuna. Ilpunmun cynepno3unmu cui. Btopoit 3akon HproTtona st
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH Hpr0TOHA [1711 MaTe€pUalbHbIX TOYEK.

3akoH BceMHupHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHHUS U cuiia TpeHus nokos. Koaddumument tpenus. Cuita cOmpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTH WUJITU Ta3e.

[TocTynarenpHo€ 1 BpamiareabHOE ABUKEHUE aOCOIIOTHO TBEPIOTO TENa.

MoMEHT CuIbl OTHOCUTEIBHO OCH BpamieHusa. [lnedo cumbl. YcinoBuUs paBHOBECHS
TBEPAOTO Tea.

TexHuueckre YCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JA€(POpPMAIIHH.

Hesecomocts. Bec Tena npu yckOpeHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasrie, oT ux aehopmaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTEepUaIbHBIX ToueK. MMmynbe cuiibl u
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMIyJbca. PEakTHBHOE IBUKEHHE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHepruss mMaTepuanbHOW TOYKU. TeopeMa 00 HM3MEHEHHHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro aeGopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble W HEMOTEHIUANbHBIE CUJbl. CBsI3b PaOOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBAa U INPAKTHUUECKOE NPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBII
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHNIMATHHOW PHEPTUH B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuenne aOCOJIOTHO HEYNPYroro yaapa € IOMOUIbIO JBYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXAaHHMUYECKOW SHEPruu Tella Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoaekysipHasi puznka 1 TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. Xapakrep ABWKCHUS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJIeTM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl Mojekyn. KosmuecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHYECKONH TEOpHH
uaeanpHOro rasza. AOcCOJIIOTHas TemImepaTypa Kak Mepa cpelHell KHUHETHYeCKON SHepruu
TEeIIOBOro ABWKEeHHS dactul rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akoH [lanprona. M3omponeccsl B UACATLHOM Ta3e C
MIOCTOSIHHBIM KOJIMYEeCTBOM BenlecTBa. ['paduueckoe npeacraBieHrne U30MPOILIECCOB: U30TEPMA,
n30x0pa, u3obapa.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME AMCKPETHOE CTPOEHHE BellecTBa, Qororpapuu MOJEKYI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MeEpeHHil 00bnéMa
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucremMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoOb! e€ m3MeHeHus. KonmndyecTBo TeroTsl U pabota. BHyTpeHHSIs SHEpTUsi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Termnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITydYEHUE. Y JelIbHAast
TETI0EMKOCTD BellecTBa. KoJnuecTBO TEMIOTHI PHU TEIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTs MpoieccoB B MPUPOJIE.

TennoBbie MamuHbL. [IpuHIMTIBL AeiicTBUS TeMIOBBIX MamuH. [IpeoOpa3oBanms SHEPTrUU B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aevictBust TeroBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHIECKHUE MTPOOIEMBbl TETIOIHEPT € THUKH.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, OITOBOI XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tela IMPH COBEPIICHWH pPaOOTHI: BBUIET NPOOKH U3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHusl (BUICOAEMOHCTpAIHS).

W3menenue BHyTpeHHEN aHepruu (TemmepaTypbl) Tea Ipy Terionepeaaye.

OmnbIT 1o aMabaTHOMY PaCIIMPEHUIO BO3/IyXa (OIBIT ¢ BO3IYIITHHIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUs, PEAaKTUBHOI'O ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCONIOTHasT U
OTHOCHTEINbHAS BJIAXXHOCTh BO3ayxa. HacklleHHbIN nap. YaenbpHas TersioTa mapooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATyPhl KUIIEHUS OT JIaBJICHHUSL.

TBépnoe Teno. Kpucramnuueckue u aMmopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.

Kunkue xpucramisl. CoBpemMeHHble MaTepuasbl. [lnmaBneHume m kpucramumsanus. Y IeiabHas
TeruioTa rasneHusd. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.
TexHnueckre yCTpOMCTBA M INPAKTHYECKOE NPHUMEHEHWE: TUTPOMETP M IICUXPOMETD,

KaJIOpHUMETP, TECXHOJIOTHH MOJIy4CHUA COBPEMECHHBIX MaTrcpuraios, B TOM qHUCIIC
HaHOMAaTCpHruajioB,  HAHOTECXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue nmpu NoOHWKEHHOM JaBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTparys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepeHune OTHOCUTEILHOM BIQXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYecKuid 3apsa. JIBa BuIa 53IEKTpUYECKHUX —3apsiioB.
[IpoBOAHMKHU, AUIEKTPUKHN U MOJTYIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumopeiicteue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iieKTpUYecKHil  3aps.
Onekrtpuyeckoe mnoJie. Hanpsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU MJIEKTPUYECKOTO TOJIS.

Pabora cunm osnektpocratmdeckoro mois. Ilorenmman. Pa3sHOCT  MOTEHLMANOB.
IIpoBOAHUKHY U AUDIIEKTPUKH B MIEKTPOCTATUYECKOM IT0JI€. JIU3IIeKTprUYeCKast IPOHULIAEMOCTb.

OnexrpoéMkocTs. KonzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3aps’KEHHOIO KOHJIEHCATOpa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKAsl 3alIUTa, 3a3eMJICHHUE DIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmMoelicTBre HadIEKTPU30BAHHBIX TEIL.



DIEKTPUYECKOE TT0JI€ 3aPsDKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM IOJIE.

DNeKTpoCcTaTUYEeCKas 3alluTa.

JIUDIIEKTPUKH B IEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTD  AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  IUIACTHH,
PACCTOSTHUSA MEXKy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOoKa. VICTOUYHWKH TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emn.

DNeKTpUYECcKoe COTIPOTHUBIICHHE. VYnenbHOE COTIPOTHUBJICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSMHEHNE TTPOBOTHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlxoyns—JleHia. MOIHOCTh AIEKTPUYECKOTO TOKA.

DNEeKTPOABMIKYIAS CHJIAa M BHYTPEHHEE COTTPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa ayis
MOJTHOM (3aMKHYTOM) AJIeKTpuIecKkoi nenu. KopoTkoe 3amMpIikaHue.

DneKTpOHHAs MTPOBOIUMOCTD TBEPBIX METAINIOB. 3aBUCUMOCTh COTIPOTHUBIICHUSI METAJIIIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W NpPHUMECHas MPOBOJAUMOCTb TOIYIPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B PacTBOpAX M paciulaBax 3JICKTPOJIUTOB. DJIEKTPOJUTHYECKAS
JccoLranus. DIEeKTPOJIN3.

DIIEKTPUYECKHI TOK B ra3zax. CaMOCTOATENIbHBIN U HECAMOCTOSITEIBHBIN pa3psia. MostHus.
[Tnazma.

Texuuueckne ycTpoilcTBa W MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHUKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHIl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIN
MOTIEPEYHOT0 CEYECHUS U MaTepuaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe m3MepeHue >MeKTpoABMKYLIEH Cuiibl. KOpoTkoe 3aMblkaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTH BO3AyXa.

OaHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.

N3mepenue 2neKTpOABMAKYIIEH CHIIBI HCTOYHHMKA TOKA W €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYIIECTBISCTCS C Y4ETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€ € KypcaMM MAaTeMaTHUKd, OWOJIOTHH, XHWMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMbl YypaBHEHHMU, JHWHEWHas ¢QyHKuus, mapaboa,
runep0oIIa, uX rpaduKh ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HMX IPOCKIWH HA OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBUKEHHE B KUBOU npupoie, tudgys3us, ocMoc, TermoooMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TACKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIIOBbIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaThbBaHUKA.

T'eoepaghus: BIaXHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHNEe NBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, MOJIIMITHUKHN, HCIIOJb30BAHHE 3aKOHA COXpAaHEHHUS UMIyJbca B TEXHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4YE€HUSI COBPEMEHHBIX MaTEepPHaioB, B TOM YHCIIE
HAaHOMATEePUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTEp, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIEC TPUOOPHI, FAIbBAaHUKA.

11 KVIIACC

Pasznen 4. DiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMAZHUMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3auMMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bexrop MmarauTHON MHAYKUUH. [IpyuHIKI Cynepno3uuy MarHUTHBIX NoJIed. JINHUM MarHUTHON
nHAyKuuy. KapTuHa TMHUN MarHUTHOW MHAYKLUU I0JI HOCTOSIHHBIX MarHUTOB.

MaruutHoe 1nojie npoBOAHMKA C TOKOM. KapTuHa JIMHMN MHIYKIMM MarHUTHOTO IOJISA
JUINHHOTO TPSIMOTO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopelicTBre NPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoAylp M HampaslieHUE. /JIBHkeHHE 3apsHKEHHOM 4YacTHIBl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

SIBneHMe DIEKTPOMArHUTHOW MHAYKIUHU. IIOTOK BekTOopa MarHMTHOM WHIYKLHH.
ONEeKTpOABMKYIAs CUJIa UHAYKIMHU. 3aKOH AJIEKTPOMAarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe anekTpuueckoe moisie. DIEKTPOABMKYIAs Cula MHIYKIMM B MPOBOJHUKE,
JBUXKYIIEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

WHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABIKYIIAS CHIIa CAMOMHIYKIIUH.



DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, SJIEKTPOABUTATEIb, YCKOPUTENHU JIEMEHTAPHBIX YACTUILI, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM II0JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SBneHune ANMEeKTPOMArHUTHON UHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBIKYIIEH CHIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKHA C TOKOM.

UccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBIIEHUS 3J1€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJieOaHUsA. [ apMoHMYECKHe
kosebanus. Ilepwon, wacrtora, ammmrtyga W ¢asza kojeOaHuii. [Ipy)KWHHBIH MasTHUK.
MareMaTuueckuii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpupiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJIeOaHUS B HJICATHHOM
KOJICOATeIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWUYEeCKMMH | 3JEKTPOMArHUTHBIMU
koJsiebanussmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHHM B HACATHHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BeIHYXIEHHbIE MeXaHUYECKUE KoJaeOaHusl.
Pe3onanc. BeiHykeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTYIHOE U IEHCTBYIOIIEe 3HAYCHNE CUITBI TOKA U HAIPSKEHU .

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIEHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTMYECKME PHUCKU TP MNPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcnosib3oBaHus
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM JKU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBINA WM MaTeMaTHUECKUN
MasiTHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OOHBIE AIEKTPOMATrHUTHBIE KOJICOAHMS.

OcuumiorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKa W HalpsDKEHUS OT BPEMEHH) JUId
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYHIIKU WHAYKTUBHOCTH M
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJeOaHUii rpy3a Ha HUTU OT JJTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B 1M M3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAzZHUMHbLE 60 IHbL

MexaHuveckue BOJIHBI, ycloBuUs pacrpoctpanerus. [leproa. CkopocTh pacpoCcTpaHeHHs
u JnuHa BOdHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS HM3JYyYCHHsS DJICKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snexrpomarautHON BOsHE. CBOWCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHne, ToJispu3anus, maudpakmus, wuatepdeperus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTpPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

Texuuyeckue ycTpoicTBa M IMPaKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaguoNpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teiao kKak HCTOYHUK 3BYKa.

Habnronenue oTpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu u Jupakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYIOW M YacTOTOH
KoJIeOaHUH.

HccnegoBanue  CBOWMCTB — AJIEKTPOMATHUTHBIX ~ BOJIH:  OTPa)K€HUE, MPEIOMIICHUE,
noJisipu3anus, AMQpakius, uHTepdepeHIusL.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOM Cpele.
JIyud cBera. ToYeUYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHe H300paK€HU B IUIOCKOM
3epkae.

[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHbli yroja MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucniepcust cBeta. CoxkHbIi coctaB Oenoro csera. L[Ber.



CoOwuparoniue ¥ paccewBarolue JHH3BL. ToHKas nuH3a. DOKYyCHOE pPACCTOSIHHE W
OTITUYECKAsi cujia TOHKOW JMH3EL [locTpoeHne n300pakeHuii B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas omntuka. Wurepdepenuus cera. KorepeHTHble HCTOYHUKH. Y CIIOBUSA
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHIITMOHHON KapTUHE OT IBYX CHH(DA3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOMIOACHUS TIJIABHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpONCTBa M TMPAKTHUYECKOE NPHUMEHEHWE: OYKH, Jymna, (oroammapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIMOHHAS
peméTKa, MOJISAPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pacmpocTpaHEeHHEe, OTPAKEHHE U TMpeJoMIIeHHe cBeTa. OnTudeckue
puOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Moieas CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue natepdepeHIinm creTa.

Ha6nronenue qudpaknuu cBerta.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ TOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpeioMIICHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmonenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cieNNAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'panunel mpuMEHUMOCTH Kiaccuueckod mexaHuku. [locTynaTel crnenuasbHOM Teopuu
OTHOCUTENILHOCTH: HHBAPUAHTHOCTH MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEIBLHOCTH DHHIIITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruM (HOTOHA C €r0 YaCTOTOW. DHEPTUsl U UMITYJIbC
¢dorona.
OtkpeiTue u wuccnepoBanue @orodpdexra. Ombitel A. . CroneroBa. 3akoHBI
¢dororddekra. Ypasuenue DitHmTeiHa a5 poroaddexta. «KpacHas rpanuna» gporospdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTPOHMCTBA M IMPAKTHYECKOE MPUMEHEHHe: (HOTOdIeMEeHT, (POTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hdeKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue n norsouieHre GOTOHOB IpU MEPEXOJE aroma C
OJIHOTO YpOBHSI BSHepruum Ha JApyro. Buasl cnekrpoB. CrekTp ypoBHEH B3HEpruu aroma
BOJIOPO/JIa.
BonHoBBbI€ cBOMcTBa yacTull. BosHel ge bpoitnsa. KoprnyckyiasipHO-BOJIHOBOM Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.
TexHnueckre yCTPOMCTBA W NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3blBAIOIIME  CIOKHOCTh  CTPOECHMS  sjpa. OTtkpbITHE
paauoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa pagioakKTUBHOTO H3Ty4EHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHA W HedWTpoHa. Hykmonnas monenp siapa I'eitzenOepra—lBaHeHKo.
3apsna sapa. MaccoBoe unciio sjapa. M3otormsl.
Anbda-pacnaz. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amMma-u3iaydeHue. 3aKkoH
PaaroOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cUHTE3 SA€Ep.
SAnepusiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOneMbl W TEpCHEKTUBHI  SACPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIIEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTto1b1 HAOMIOAGHHUS U PETUCTPAILIUH DTIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoIeiicTBUS. EqMHCTBO (pr3nueckoit KapTUHBI MHpA.
TexHuueckne ycTpoiCTBa W MPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHU3UPYIOIIUX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPHU3NKHU



Oranel pa3BuTus acTpoHoMuu. llpukiagHoe M MHPOBO33PEHUECKOE  3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKU. JlHarpaMma «CHEKTpaJIbHbI KJIACC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» Ul 3BE3[] IJIaBHOU
MoCJIeI0BaTeNbHOCTU. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTAaBICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra ['anaktuka. [lonoxxenne u neuxenne Coinnina B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapsl. UEpHBIE IBIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEJIeNIEHUs TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon JIynsl, mmaner, Maeunoro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THUYECKOM cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpa, pojb (Qu3nyeckod Teopud B (POPMUPOBAHUU
Mpe/ICTaBICHU 0 (PU3NYECKOI KapTHHE MUPa, MECTO (PU3MUECKON KapTHUHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4€TOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€M € KypcaMH MaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3yYECHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI M HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE SJEMEHTAPHBIX (DYHKIUH,
MPU3HAKY NOJJ00US TPEYTOJIbHUKOB, OTIPEAEICHUE IUIOAIU TNIOCKUX GUryp U 00BbEMa Tell.

buonocus: snekrpuyeckue SBICHUS B JXKUBOHM Mpupoje, KolebaTenbHbIE IBHKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha YKUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMYECKOHN PEIIETKH, CIIEKTPATbHBIN aHAN3.

l'eocpaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3QJI€KH MArHUTHBIX Py, GOTOChEMKA 3eMHON
MIOBEPXHOCTH, IIPEACKA3aHNE 3EMIIETPACEHUM.



Texnonozusn: TMHUM DJIEKTPOIIEpENad, T€HEPaToOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoONpUEMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-mneus,
MIPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOTO TpenMera «Pu3nMka» Ha ypOBHE CpeAaHero oOmero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEILHBIX PE3YIIBTATOB.

JIMMHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3YJBTAThl OCBOCHHS y4eOHOTO mpenmera «Du3uKa» TOKHBI OTPaXXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIMi, TMO3WUTHBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacimmpeHue XU3HEHHOTO OIbITa M OTBITa JIESITEIHLHOCTH B TPOIIECCE PeaTu3allii OCHOBHBIX
HaTpaBJICHUN BOCITUTATEIBHON JEITETPHOCTH, B TOM YHCIIE B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh  TPAXKIAAHCKOW TO3MIMU  OOyJarolmerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCHUIICKOTO O0IIEeCTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEYEITOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECax TpakIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHi;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHM C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITEIHLHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTH POCCHHCKOM TPk TAHCKOW MICHTHYHOCTH, ATPUOTU3MA,;

[IEHHOCTHOE OTHOIICHHWE K TOCYJAPCTBEHHBIM CHMBOJIaM, JIOCTHXKCHHSM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

Cc(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CHTYAIlMIO0 W MPHUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JCATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

JCTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nyeckoit Hayke;

5) Tpya0BOro BOCIIMTAHHUSI:

UHTEpEC K pa3InyHbIM chepaM NpoPecCHOHATBHON JEesATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3MKOW U TEXHMKON, YMEHHE COBEpIlaTh OCO3HAHHBIK BBIOOp Oyymien
npoeccuy U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHHUIO B 00jacTu (hU3MKM Ha
MPOTSHKEHUU BCEH )KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHUECKOM KYIBTYpbl, OCO3HaHHE TJOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIJAHUPOBAHUE U OCYILECTBICHUE IEHUCTBUM B OKPYXAIOLIECH Cpelle Ha OCHOBE 3HAHMS
LIeJIEd YCTOMYHUBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHUe OMbITa JAEATENbHOCTH HKOJIOIMYECKON HAIpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HU3HUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh B MPOIIECCe M3YUeHHs (HU3HUKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh UHIAUBUYAIIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE e CTBHUS
ba3oBble JJornyecKkue aeicTBHA:

CaMOCTOSITENIBHO (DOPMYJIMPOBaTh M aKTyaJIM3UPOBATh MNPOOJIEMy, paccMaTpHUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH IEJIH JeITSILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPHH UX JTOCTHKCHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaJIM3a UMEIONUXCS MaTepUATbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCIBHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH Pa0OTy B YCIOBUSAX PEAIbHOIO, BUPTYAJIBHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOC MBIILJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH TMOHATHSIMH W METOIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JaCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METOJOB PEIICHHs 3a71a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METO/I0B IO3HAHHSI,

BIIQJICTh BUJaMHU JCATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3ajJady, BBIIBUTATh
TUNoTe3y e€ pelIeHHs, HaxXOOUTh AapTyMEHThl MJs J0Ka3aTelbCTBa CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peIIeHUS 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3aqaud B 0Opa3oBaTeNbHOU AEATEIbHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTAaTh HOBBIC UJICU, TIpeIaraTh OPUTHHATIBHBIE TIOJIXOIbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33a7a4H, TOMYCKAIOIINE aThTePHATHBHBIC PEIICHUSL.



Padora c undopmanueii:

BJIQJICTh HaBBIKAMHU IOJTydeHUs MH(POpPMALUN (HU3NUECKOTO COJIEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUI U
MHTEPHpEeTanio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALINH;

UCIIOJIb30BAaTh CpeAcTBa HWH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMM B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3AalMOHHBIX 3aJad C COOJIIOJCHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301IaCHOCTH, THTHEHBI, PeCypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

co3ZaBaThb TEKCThl (U3NYECKOTO COJAEpkKaHUs B pa3IU4HbIX (GopMarax ¢ yu€ToM
Ha3HayeHus WHQopManMM ¥ LENEeBOW ayIUTOPUH, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIIECTBJISTH OOIIEHNE HAa ypoKkax (PM3UKU U BO BHE-YPOUHOU JIEATEIHLHOCTH;

paCHOSHaBaTI) HpC}IHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauMﬁ " CMAT4YaTh KOH(i)J'II/IKTI)I;

pPa3BEPHYTO W JIOTUYHO H3JaraTh CBOKO TOUYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATh U UCITIOJIB30BATh Hpel/IMYH_[eCTBa KOMaH)IHOI\/’I 158 I/IHJIHBH}IY&JILHOIZ pa60T1>1;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YjIeHA KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATENHHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUA TO €€ TOCTMKEHMIO: COCTAaBJATH IUIaH ACHCTBHM, paclpeleisiTh POJH C YYETOM
MHEHHI Y9aCTHHKOB, 00CYX/IaTh pe3ylbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HWJICH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJIATh ITO3UTUBHOE CTPATETMUECKOE TIOBEJACHHWE B PA3JIMYHBIX CHUTYAIHX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B oOnactu (pu3MKu u
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJATH IUJIAH PEUIEHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYALUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOUYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHWIO U TPOSBICHUIO OSPYIUIMU B oOjmactu (QU3UKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:



JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JIEATE€IBLHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIIOJIb30BATh MPUEMBI PEIICKCUU JJI OIIEHKHU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNUS,

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTrUX HA OIMIMOKH.

B npouiecce nocTKeHMS IMUHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110 (hH3HUKE IS
YPOBHSI CpeHero ooiiero oopa3oBaHusl y 00ydarOIINXCs COBEPIICHCTBYETCS AMOIIMOHATBHBIN
WHTEJUICKT, IPEATNOoIararomii cpoOpMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAJIBHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIECHHE, CIOCOOHOCTh aManmTHUPOBATHCS K SMOIMOHATBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIONIEH CTpEMJICHHE K JOCTIDKCHHIO IETH MU YCIeXYy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBaTh €T0 MPHU OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U COINIEPEKHUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BHICTPAUBATh OTHOILIECHUS C IPYTUMH
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHHUU COBPEMEHHOMN
HAayYHOM KapTUHBI MUPA, B PAa3BUTHUHU COBPEMEHHOH TEXHUKH U TEXHOJIOTUU, B MPAKTUUYECKOU
NeSITeNLHOCTH JIFOCIH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] W3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TENO, UACATbHBIA ras, MOIEId
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEN, TOUCUHBIA ANEKTPUUYECKUI 3apsii MPH pelieHUun
buznueckux 3a1ad;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (TMPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEWHOE IBUKEHHE, CBOOOJHOE TMaJeHHEe Te,
JIBUKEHHE 10 OKPYKHOCTH, HHEpIus, B3auMmojeiictBue Tten, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, M3MEHEHHE 00hEMa Ten MPU HArPEBAHHUH
(oxJtaXkIeHUn ), TeTJIOBOE PaBHOBECHUE, MCTIApEHNE, KOHACHCAIUS, TIABJICHNUE, KPUCTAIIA3AIIHS,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIIEHUWE JTABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJle, CBS3b MEXIY MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3alus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OTMCBHIBATh MEXAaHMUYECKOE IBM)KCHUE, MCIONB3Ys (PM3MUECKUE BEIMYUHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEPrus, MOTEHIMAJbHAs SHEepPrus, MeXaHudeckas padoTa, MeXaHHUYECKash MOIIHOCTh; INPH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMbIX BEIWYMH, UX
0003HAYCHHSI ¥ €MHHUIIBI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETUINHY
C IpYTUMU BEJINYHHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBOICTBA T€l M TEIJIOBBIE SIBJICHUS, HCHOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpenHss KWHETHYEeCKas OSHEpIus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kod(Q(UUIHEHT I0JE3HOr0 JAEHUCTBUS TEMJIOBOTIO
JBUTATEIIS; TIPY OTIMCAHHUH MTPABUIILHO TPAKTOBATH (U3NUYECKUN CMBICI UCTIOIB3yEeMBIX BEITHYNH,
uxX O00O03HAUeHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBIICHUS
(mpo1iecchl), UCMOJB3YST (PU3NYECKUE BEIUYUHBI: AIIEKTPUUECKHUI 3apsaf, dJIEKTPUUECKOe IMOoJe,
HanpspKEHHOCTh  TOJIS, TOTEHIMAJ, Pa3HOCTh IOTEHIHUANOB; IPU ONUCAHUHM IPaBUIJIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT WCIIOJB3YEMbIX BEJIWYHH, WX OOO3HAuCHWsS W EAWHUIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BEITHYNHAMH,

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (PU3NUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa, TPUHLHUI CYHIEPIIO3ULINU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, Ia30Bbl€ 3aKOHBI, CBA3b CpPEAHEH KHWHETMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoi, MEepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHUS
ANIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBHIPAXKEHUE U YCIOBUS (TPaHUIIbI, 00JACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyath yCIOBHS MX O€30M1aCHOTO MCIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIEOBAaHUI0 (PU3UYECKUX SIBICHUM W TPOLECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpPMYIHPOBATH
npoOneMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPeI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OTBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHBbIE H3MEPEHUs (GU3NYECKUX BEIHYUH, MPU 3TOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJbl OIICHKH
MOTPEIIHOCTEN U3MEpPEHU;

UCCIIeIOBAaTh 3aBUCHUMOCTH MeXAy (U3MYECKMMHM BEIMYMHAMHM C MCIIOJIb30BAaHHEM
OpSMBIX H3MEPEHUH, MpPH 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (DMKCHUPOBATh pE3YJIbTAThI
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOJMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIEI0BaHUS;

coOmoaTh MpaBuia O€30MaCHOrO TpyJda NpH TMPOBEICHUM HCCIENOBAHUI B paMKax
y4eOHOTO OKCHEPUMEHTa, YueOHO-UCCIEN0BATEIbCKOM M  IMPOEKTHOW JIEATENHOCTH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0PaTOPHOTO 000pYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJlaud BHIOMpATh (PU3NUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOAMMbIE Ul €€ pelIeHMS,
MIPOBOJIUTH PACU€Thl M OLICHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HauUeHHs (PU3MUECKON BEIINYHHBI,



pelaTh KayecTBEHHbIE 3aJaud: BBICTPAaWBATh JIOTUYECKH HEIPOTUBOPEUUBYIO LIETIOYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONBb30BaTh MPU pElICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUHM JUISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAIIMA M TPEACTABICHHUS y4EeOHOH U
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

MPUBOANTH TPUMEPHI BKIIA/a POCCUUCKUX M 3apYOCIKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJB30BAaTh TEOPETUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKHU3HU JUIS
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOCTBaMHU, JUIs
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIIE C BBIIOJHEHUEM Pa3IMYHbIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh PaboTy
TPYNIbI, palMOHAJIbHO pacHpenesaTh OOS3aHHOCTH M IUIaHMPOBAaTh JAESTEIbHOCTH B
HECTaH/ApPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJ Ka)JOrO M3 YYaCTHUKOB TpYIIbI B
pelIeHrne paccMaTpUBaeMOM MPOOIEeMBI.

K xoniy oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTHYECKOU
NEeATeNbHOCTH JIF0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTUHBI MUDA;

YUUTBIBATh TIPAHMIbl IPUMEHEHUS HW3YYCHHbBIX (PU3MUECKUX MOJENeH: TOYeUHbIN
IEKTPUUYECKUH 3apsifl, JIyd CBeTa, TOYEYHBIM HCTOYHHUK CBETa, sJepHas MOJEIb aTroMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/ipa IPH pelIeHUN GU3NYECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) W OOBSCHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOM (DPU3MKM: 3JEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHuTHOE JEHWCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
MHAYKIMS, JAEHCTBHE MAarHUTHOTO II0JI1 HA IPOBOJHUK C TOKOM M JBIOKYLIUICS 3apsn,
3JIEKTPOMArHUTHbBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPaKEHHE,
npejgoMieHue, HHTepdepeHuus, Auppakuus U NOJSIpU3alUs CBETa, JUCIEPCHUs CBETa,
dhoTornekrpuueckuii d3¢dexT (pororddekr), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONMCBIBATh M3YYEHHbIE CBOMCTBA BEILECTBA (IJIEKTPUUECKUE, MArHUTHBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEJ) U IEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCHOJb3ys (U3UYECKUE BEJIUYMHBL: JJIEKTPUUYECKMM 3apsiyl, cujiIa TOKa, OHIEKTpPUYECKOoe
HanpsHKeHUe, JEKTPUUYECKOEe CONPOTUBIICHNE, PAa3HOCTh NOTEHIIMAJIOB, 3JIEKTPOABIKYILAs CHUIa,
paboTa TOKa, MHIYKLMS MarHMTHOro mous, cwia Amnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus SJIEKTPUYECKOI'0 M MAarHUTHOTO TOJeH, MepHoj MW 4YacToTa KojeOaHWi B
Kosie0aTenbHOM KOHTYpE, 3apsil U CHjla TOKa B IpoIlecce MapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHME W ONTHYECKas CUia JIMH3bL, MPH ONUCAHUU IPaBHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEJIWYMH, UX O0O03HAUEHUS M EJUHMUIIBI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIC SBJIEHUS M IPOLECCHI, HCIHOJIb3Yyd (PU3HMUECKUE
BEJIMYMHBI: CKOPOCThb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnana, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUYEHUs U



eIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME AAHHYIO (DU3WYECKYIO0 BEIHYMHY C APYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCHONB3yd (U3NYECKHE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3aKOHbI IOCIEAOBAaTEIIbHOIO U IapajuieIbHOIO  COEIMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3aKkoH  3JIEKTPOMAarHWUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUsl CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI IPEJOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHa s (oTodddeKTa, 3aKOH COXpaHEHHs] SHEPTHH, 3aKOH
COXPAaHEHHUS HMIIYJbCa, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4YHCIa, HOCTyaaThl bopa, 3aKOH pajMOaKkTUBHOTO pacnaja, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIb,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM, TOHKOM JIMH3011;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUM W TPOLECCOB C
HCIOJIb30BAHMEM  TPSAMBIX M KOCBEHHBIX HU3MEpEHHWil: mnpu 3ToM  (HopMynupoBaTh
npobseMy/3ajady W TUNOTE3y Y4YEOHOTO OKCIEpUMEHTa, COOMpaTh yCTaHOBKY W3
MPeI0’)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh MpSMble W KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH C MCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUIL:
IIPU 3TOM KOHCTPYMPOBAThb YCTaHOBKY, (PMKCHPOBATh PE3Yy/IbTAaThl MOJYYEHHON 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHMJE TaOmuI U TpadUKOB, [AeNaTh BBIBOABI 10 pe3yibTaTam
UCCIIEIOBaHUS;

coOmogark IpaBuia O€30MACHOrO TpyJda NPU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOrO 000PYyA0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJENbl0, HUCHONb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DPU3UYECKHE BEIUYUMHBI U (OPMYINbI, HEOOXOAUMBbIC Ul €€ peLIeHHMS,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaueHHs (PU3UUECKON BEINYHHBI,

pelaTh KayecTBEHHbIE 3aJayM: BBICTpAUBaTh JOTMYECKM HEMPOTHBOPEUYMBYIO LIEMIOUKY
paccyXJeHUi ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIOJb30BaTh MPU pElICHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH()OPMAIIOHHbIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH U TPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(pOPMALMU, MOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJTydaeMyr0 HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIIBI I€HCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyarhb
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUSA N0 (HU3UKE B MOBCEIHEBHOM JKU3HU JUIA
oOecrieyeHns 6€30MAaCHOCTH MPU OOpALEHUHU C TPUOOpPaAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsSI U COOIIOACHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEH cpene;



paboTath B Ipymie ¢ BHIIOTHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIAHUPOBATH paboTy
TPYyIIBL, palMOHAIBHO paclpenesisiTh OOS3aHHOCTH U IUIAHUPOBATH JICSATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJC€KBAaTHO OLICHMBATh BKJIAJ KaXXJOI0 M3 YYaCTHUKOB T'PYIIIbI B
pelLIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 dwusuka 1 METO ay4HOTO TI03HA 2 Bubmotexa LIOK
. W3WKa ¥ METOJII HAYIHOTO TTO3HAHHMS
AR HEYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hlunamiia https://m.edsoo.ru/7f41bf72
bub. OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:;;?;i%iilru 17541b§72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOI 9 1 bubnuoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMIIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIA https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 251eKTpUYECKHil TOK. TokH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
MaruutHoe noje. DJeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 9 1 bubmuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKrue U JIEKTPOMArHuTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI cieManbHOM TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBaHTOBOW OTITUKH 6 bubmiorexa LIOK
' M oBOMo https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK
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4.3 ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 Obobuaiouree nosTopene 4 lr?tptlsgzplllcgéezzi(.)rﬁ/?f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA
o @uszmka, 10 kmacc/ Msakume ['.5., Byxosuer b.b., Corckmit H.H. mox pemakiueit
[MapdenTreBoii H.A., AkunonepHoe obmmectBo «M3narensctBo «IIpocBemenue

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e https://m.edsoo.ru/7f41bf72
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