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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usrke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/Hero oOIero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TTO/IOXKEHHH W TpeboBaHMI K pe3y/bTaTaM
OCBOEHMsI OCHOBHOM 00pa3oBaTe/lbHOM IIpOrpamMMbl, TipeacTaBieHHbIXx B PI'OC
COO, a Takke c yuétoM (egepanbHON paboueli MporpaMmbl BOCIUTAHUS U
KOHIIENIMK TIperofiaBaHus ydyebHoro mnpeaMera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3alysx Poccuiickon degepanyy, peaTr3yroLInX OCHOBHBIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopgepxaHve mnporpaMMbl MO (¢U3MKe HarpaB/ieHO Ha (opMUpOBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbI MHpa oOyuwaromumxcsi 10-11 KmaccoB TmipH
oOyueHuu ux ¢usrKe Ha 6@a30BOM ypOBHe Ha OCHOBe CHCTEMHO-/IeTeTbHOCTHOTO
noaxoza. ITporpamma mo ¢u3mke cootBercTByeT TpeboBanusm PI'OC COO k
TJIaHUPYEMbIM JTMYHOCTHBIM, TIpeAMETHbBIM W MeTarpeJMeTHbIM pe3yJ/bTaTam
oOyueHHsi, a TaK)Ke YUMTbIBaeT HeOOXOJUMOCTb peanu3al[ii MeXIpPeaMEeTHbBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUYHbIMM yueOHbIMUA TIpeaMeTamMHu. B Heil
OTIpeie/ISIIOTCS. OCHOBHBIE L[/ M3yuyeHUs: (PU3MKK Ha YPOBHe CpeJiHero o0Iiero
oOpa3oBaHMsl, MJIaHUPYeMble pe3y/bTaTbl OCBOEHHs Kypca (DU3WKU: JTUUHOCTHEIE,
MeTanpeMeTHbIe, TpefiMeTHbIe (Ha 6a30BOM YpOBHe).

[Iporpamma 1o pu3rKe BKJIFOUAET:

e [UIaHUpYeMble pe3y/bTaThl 0CBOEHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM UHCJie TIpe/IMeTHBIe pe3yJ/IbTaThl 110 ToJjaM o0yJyeHuUs;

e copepxaHue yueOHoro rpeaMera «Pu3nKa» 10 rogaMm oOyueHusl.

dusmka Kak Hayka O HaubOosee OOIMX 3aKOHaX TIPUPO/bI, BBICTyTasi B
KauecTBe yyeOHOTro IpeiMeTa B IIKOJIe, BHOCUT CYyIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHUM 00 oKpyskaroirjeM Mupe. [1IKombHBINA Kypc (GDHU3UKH — CUCTEMOOOpa3yIOIi
JJIsT eCTeCTBeHHO-HaYUHBIX YUeOHBIX TIPeIMETOB, TIOCKOJIBKY (U3HuUecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, HW3yYaeMbIX XHUMHUeH, OHojorue,
dbusnueckold reorpadueldd U acTpoHOMUeM. Vcrionb3oBaHME W aKTHBHOE
rnpuMeHeHUe  (U3NUeCKUX 3HaHUW  Ompefie/isieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOMIOTUM B cdepe >SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJly4yeHUs] HOBbIX MaTepua/ioB C 3a/laHHbIMU CBOWCTBAaMHU W [IPYTHUX.
N3yueHve (Qu3MKM BHOCUT OCHOBHOM BKJaJ B ()OpMUDOBaHHWE eCTeCTBEHHO-
Hay4yHOU KapTWHBI MHpa OO0ydarmuxcs, B GOpMHpOBaHHWe yMeHUN MNpPUMEHSTh
HayUYHBIA METO/] TI03HAHMUSI ITPH BBITTOTHEHUY UMM YUeOHBIX UCC/Ie[IOBAaHU.

B ocHOBy Kypca GU3MKK i1 ypOBHS cpeAHero o6ijero oOpa3oBaHus
TOJIOXKEH psAJi UAEeW, KOTOpble MOXXHO pacCMaTpyBaTh KaK TMPUHLUIIBI €ro
TIOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTMUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras 13 BCexX pas3ZiesioB (PU3UKH, BKIHOUYAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hodes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
00beMHEH BOKpPYr (u3WyecKUx Teopuil. Begyuum B Kypce sBIsieTCS
(opMypOBaHUe TIpeJCTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuy, BellecTBe U
roJie.

Hoes eymanumapusayuu. Eé peanusanusi TmipejrosnaraeT WCI0/Jb30BaHUe
TYMaHUTApHOrO MOTeHMana (U3NYeCcKO HayKd, OCMBIC/IEHUE CBSI3W Pa3BUTHS
¢usukM C pasBuTMeM 00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHUMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOieMaMHu.

Hoes npuknaoHolli HanpaseneHHocmu. Kypc ¢u3uku  mipejrnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUN
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes 53Kkonozusayuu peanusyeTcsi MOCPEACTBOM BBEJEHUS 3JIEMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYeCKUM TpobsieMaM COBPEMEHHOCTH,
KOTODbIe CBSi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJIOTHM, a Takke OOCYXAeHus
npobJ/ieM paloHaTbHOTO PHPOAOIIO/Ib30BaHUs U 9KOJI0rnueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (M3MKUM Ha ypOBHe cpejHero oOiero
obpa3oBaHus sBAAIOTCA (pr3nueckue Teopuu ((popMHUpOBaHHE TIpeACTaBIeHUN O
CTPYKTYype MOCTpPOeHus1 (U3NYeCKOW Teopuu, posr (yH/aMeHTalIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX TMpe/CTaB/leHUsIX O I[pUpoZe, TpaHULIax
NMPUMEHUMOCTU TeOpWM, [Jisi OINWCaHUSl eCTeCTBeHHO-HAyUHbIX SIBJI€HUW U
TIPOLIECCOB).

CurcTeMHO-/1eSITe/IbBHOCTHBIN MOAXO0/, B Kypce (DU3MKU peanu3yeTcs Mpexze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesiTeTbHOCTU 00yYaroluXcsl.
Ons  6a3oBoro ypoBHs Kypca (U3MKKM — 3TO HCI0/Ib30BaHHWE CUCTEMbI
(pOHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX Ppabor,
KOTOpble B Tporpamme 1o ¢u3rke o0beJuHEeHbI B OOIIMI CIMCOK YYeHUYeCKUX
MIPaKTUYeCKUX paboT. BhiziesieHre B yKa3aHHOM IlepedHe J/1ab0opaTOpHBIX paboT,
MPOBOAUMBIX  [I/I  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yuyaCTHUKaMHU
oOpa3oBaTe/sibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHalleHusi KabuHera ¢usuku. Ilpu 3TOM obecreurBaeTcsi  OBJafieHUe
00yyarolMMUCs YMEeHUsIMU TPOBOJUTH KOCBEHHble W3MepeHMsl, UCC/ef0BaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB T10 TIPOBEpKe
Tpe//I0XKeHHbIX THUTIOTe3.

Bosblioe BHHMMaHWe y/esieTCsl PpeLIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/11 pacuéTHBIX 3a/au MMPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/1laHHOM (PU3MYECKOU MO/Ie/TbIO, TTO3BOJISIIOLLIME IPUMEHSTh U3yUYeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTPUPYs 3HaHUS U3
pa3HbIX pa3/ienioB. [si KaueCTBeHHBIX 3ajjau TIPUOPUTETOM SIBJISIIOTCS 3a/laHus Ha
00BsICHEHHE TIPOTeKaHUs (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIjeu
KU3HU, TpeOyrome BbIOOpa (U3NUecKoW MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepuabHO-
TeXHUUeCKOMY obecrieueHHI0 yueOHOro mpoijecca 0a30BbIM YpOBeHb Kypca
GbH3MKK Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/DKEH U3yUuaThCs B YC/IOBUSX
TpeIMeTHOTO0 KabuHeTa (M3WKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KabOWHeTa
TIpeIMEeTOB eCTeCTBEHHO-HAay4YHOTo I[WKjaa. B kKabuHeTe GU3MKU [O/KHO OBbITH
HeobxonuMoe JlabopaTopHoe 000py/0BaHUWe [/l BBIMOTHEHUS YKa3aHHBIX B
rporpamMme 10 (pu3rKe yUeHHUYeCKHX MPaKTHUeCKUX paboT W 1eMOHCTpaI[MOHHOe
obopyioBaHUe.

HdemoHcTpaliioHHOe 06opyZoBaHue (OpPMUpDYeTCs B COOTBETCTBUU C
MIPUHLIAIIOM MHWHHMA/IbHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePEeUMC/IeHHBIX B TIporpaMme T10 (GH3MKe KIFUeBBIX JAeMOHCTpALid [jis
WCC/IeJOBAaHUST ~ M3yYaeMbIX SIBJIEHHW W TPOLIECCOB, OMIMUPUUYECKUX H
dbyHaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00opy/0BaHUe [Ji YUYeHHYeCKUX MpaKTUUecKux paboT
dbopMupyeTcss B BHle TeMaTHUYeCKMX KOMITJIEKTOB M 00ecCrieurBaeTcss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Tematuueckrde KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Tb30BaHWH aHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
H3MEePUTEe/IbHBIX CUCTEM B BU/le [TU(PPOBBIX T1ab0paToOpHii.

OCHOBHBIMH 11e/IIMU M3y4eHust (U3UKHU B 0011leM 00pa30BaHUM SBISIFOTCS:

e (QopmHupOBaHMEe HHTEpeca W CTpPeM/ieHUs O0ydYaroIuxXcsi K HaydHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPe/CTAB/IEHNI 0 HAYYHOM MeTO/ie TI03HaHUs ¥ (HOPMUPOBaHMe
WCCJIeJOBATe/TbCKOTO OTHOILIEHHS K OKPY KarOIUM sIBJIEHUSIM;

e (QopmupoBaHHE HAyYHOIO MHMPOBO33DEHHMS KakK pe3y/ibTaTa H3y4YeHHUs
OCHOB CTPOEHHs MaTepuH U (QyHAaMeHTaTbHBIX 3aKOHOB (DU3UKUY;

e (QopmupoBaHue yMeHWM OOBSICHATH SB/IEHUS C WCIOIb30BaHUEM
bu3nuecKrx 3HaHUM U HayYHBIX /10Ka3aTe/bCTB,;

e (opMHpOBaHUe Mpe/CTaBIeHUNA O PO (PU3MKU JJjIs1 Pa3BUTHSL [PYTHX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTxkeHne 3TUX 1efieid obecrieunBaeTcs pellleHdeM C/IeyIOIMUX 3a7iau B

ripoljecce u3yueHust Kypca GM3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMKM 00  oOmUX  Qu3NUeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/IHOYast MeXaHUKY,
MOJIEKY/ISIPHYI0  (DM3UMKY, 3/eKTPOJWHAMHUKY, KBAaHTOBYH) (U3UKy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TpPUMEHSATb TeopeTUUeCcKue 3HaHusl s
00BsicHeHUs] (U3MUECKUX SIBJeHWA B TpUPOAe W /s TIPUHSATHUS
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOMW JKU3HMU;

e OCBOEHHMe CITIOCOOOB peIlleHHSI pa3/MUHbIX 3a7@d C SBHO 3a/laHHOM
¢dbu3nueckoi MoAeNblo, 3a/lau, IOoJpa3yMeBalolMX CaMOCTOsITebHOe
co3JjaHue (prU3nUecKor MoZie/iu, aJieKBaTHOW YC/IOBUSIM 3a/jau;

e TIOHMMaHWe (U3UYECKUX OCHOB WM TMPUHIUIIOB JE€MCTBUS TeXHUUECKHUX
YCTPOWCTB U TEXHOJIOTUUECKHUX MPOL[eCCOB, UX BIUSHUS Ha OKPY’KarOIIYH0
cpeny;

e OBJIa[leHHMe MeTO/laMHd CaMOCTOSITeJIbHOTO TJIAHWPOBaHUSI U TPOBeJEeHUs
(U3MUeCKUX SKCIIePUMEHTOB, aHa/v3a W WHTepripeTalid HWH(pOpMaluy,
orpe/esieHus JOCTOBEPHOCTH TOJIyYeHHOTrO pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH /i1 Pa3BUTHSI YMEHUM TIPOEKTHO-UCCJIe/IoBaTeTbCKOM,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypoBeHb) Ha YPOBHe CpeiHero o0iiero
obpa3zoBanHus otBoAuTCs 136 wacos: B 10 Kmacce — 68 yacoB (2 yaca B Heie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ0).

[MpennaraeMblii B TiporpamMme 1o (Qu3MKe TiepeueHb J1labOpaTOPHBIX U
TIPAaKTUUYECKUX paboT sB/seTCS peKOMEeHJOBaHHBbIM, YUWUTe/Ib Jie/laeT BbIOOD
TIpOBeJieHUsT J1abopaTOpPHBIX PAabOT U OMNBITOB C YUETOM WHUBUAYaTbHBIX
0CcOOeHHOCTeN 00yJaroIIMXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pen 1. ®usuka 1 MeTOAbI HAYUYHOI'0 [I03HAHUA

®u3rka — Hayka o npupoge. HayuHble mMeTOAbl MO3HAHUS OKPY’Karollero
Mupa. Posb 3KCepuMeHTa W TeOpUM B TMpollecce TI03HAaHUSI TIPUPOJBI.
OKCIepuMeHT B (hr3UKe.

MopenupoBaHue (puU3NUeCKUX sIBJeHUWM U TipolieccoB. HayuHble rurnotessl.
du3nueckre 3aKOHbI U TeOpPHHU. ['paHulIbl TIPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB.
IIpyHLMIT COOTBETCTBUS.

Ponb ¥ MecTo GU3MKU B (POPMUPOBAHUM COBPEMEHHOW HayYHOW KapTHHBI
MHpa, B MPaKTUYECKOU JesATe/IbHOCTHU JIFO/IeM.

LlemoHcmpayuu

AHasoroBble W 1U(POBbIE HW3MepPHUTE/NIbHbIe TIPHUOOPBI, KOMITbIOTEPHBIE
JTaTYMKHU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBwkeHre. OTHOCUTETBHOCTb MeXaHWUYeCKOTO [BH)KEeHUS.
Cucrema orcuéra. Tpaekropusi.

[TepemeliieHre, CKOpPOCTb (CpefiHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOpDeHWe MaTepuajbHOW TOYKW, UX MPOEKUWW Ha OCU CHUCTeMbl KOOp/JWHAT.
CrioxkeHue riepeMellleHU U CJI0)KeHWe CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [ABWKeHue. ['paduku
3aBUCHMOCTH KOODJWHAT, CKOPOCTH, YCKOpeHus, IIyTU U I[lepeMelleHus
MaTepuasbHOW TOUKH OT BPEMEHH.

CBo0OojHOe TIafieHne. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeiHoe  BwXKeHue. [IBW>kKeHHWe  MaTepyuaJbHOM TOUKM 1O
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHAst
ckopocTb. [Tepuog u yactoTa obpaitjeHusi. LleHTpocTpeMUTebHOe yCKOpeHHe.

TexHUuyeckue yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHeHHWe: COUAO0METD,
[IBWKeHUe CHaps/I0B, LielHble U peMEHHbIe repeaun.

LlemoHcmpayuu

Mopenb cucteMbl OTCUéTa, WITOCTPALIUS KMHEMAaTUYeCKUX XapaKTepUCTUK
JBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHHI C UCITOIb30BaHUEM TTPOCTHIX MeXaHH3MOB.

[TameHue Ten B BO3yXe U B pa3pe>KeHHOM TIPOCTPAHCTBeE.

HabnrosjeHue [ABWKeHHs1 Tesa, OpOIIEHHOTO TOJ, YI7IOM K TOPU30HTY U
TOPU30HTAJILHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpasieHne CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEPHOTO [BWKEHHUs C LeJIbl0 OIpefiesieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IIPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/IbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHMH C HaYa/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne 1BMKeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Ipunuyun  otHocurensHOCTH  ['amunes.  [lepBbii  3akoH — HbroToHa.
NHuepuyanibHbIe CUCTEMBbI OTCUETa.

Macca tena. Cuna. [lpuHiun cyneprno3vuuu cui. Bropou 3akoH HberOTOHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuid 3aKoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

3aKOH BceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Byl TpeHus (TOKos1, CKObXeHus1, KaueHus1). Cuiia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKeHUs U cuia TpeHus Nokos. KosdduiyeHT TpeHus.
Cwusia conpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUKOCTU W/ rase.

[ToctymnaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT CuW/Ibl OTHOCWTE/IBHO OCH BpalleHus. Ilnedo cunel. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckue yCTPOUCTBA U TIPAKTUUECKOEe TpPHUMeHeHWe: MOJALLIWITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHvie WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHue CUJT TPEHUS TTI0KOs, KAUeHUs U CKOJIbXKEeHUSI.

YcnoBus paBHOBecusi TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLLUX B IPY)KWHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

VccnepnoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tela, WMEKOLIEro OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbCc MatepuaibHOW TOUKM (Tena), CUCTeMbl MaTepUa/ibHbIX TOYEK.
Wmnynec cusibl ¥ M3MeHeHMe UMITyJbCa Teja. 3aKOH COXpaHeHUs WMITy/bCa.
PeakTrBHOe [IBIKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi sHeprvsi MaTepuanbHOW TOUKWA. Teopema 00 uU3MeHeHUH
KWHETUYEeCKOW SHEepPruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyro
nedOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[ManbHasg  SHEprusi Tefa  BOM3U
TIOBEPXHOCTU 3eMJIN.

[loTeHUManbHble M HEMOTEHLMa/bHble  CUJIBL Cesa3b  paboThl
HEeINOTeHJMA/IbHBIX CWJI C W3MEHeHVWeM MeXaHWYeCKOW 3SHepPruyd CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBW)KEHNE pakeT.

LlemoHncmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IB)KeHUe.

[Tepexop MoTeHI[MALHON YHEPTUN B KWUHETUUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHaAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4YecKoll meopuu

OCHOBHBIE TI0JIOXKEeHUS] MOJIEKYJ/IIPHO-KMHeTUYeCKOM TeOpHUH M KX OIbITHOE
obocHoBaHre. BpoyHOBckoe aBwkeHue. [Iuddysus. Xapakrep ABWKEHUS WU
B3aMMOJIEMCTBUSl YacCTUL| BelecTBa. MoJiend CTpPOeHHs Tas30B, >KULKOCTeH H
TBEP/BIX TeT U 00bsSICHEHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mozesieii. Macca u
pa3Mepbl Mmosiekys1. KomnyectBo BemjectBa. [loctosgHHass ABorazpo.

TeriyioBoe paBHOBecue. TeMmriepatypa U eé usMmepeHnue. llIkana temrmepaTyp
Lenbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTHMUeCKOW SHepruu TervioBOro JABW)KeHHs uacTul] rasza. lllkama
TemriepaTyp KenbBuHa. I'a30Bble 3akoHbI. YpaBHeHHe MeHzeneeBa—KianeipoHa.
3akoH [lanbToHa. M3omporiecchl B uieaJbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjecTBa. ['paduueckoe mpejicTaB/ieHWe W30MPOLECCOB: U30Te€PMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOWCTBAa U TMpaKTAYeCKoe TpHUMeHeHHe: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBarlollMe [UCKPEeTHOE CTPOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEeHU.

OnbIThI TI0 [UDPY3UUN XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO JBHKEHMUSI.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII[1e CylLL|eCTBOBaHUe ME>XMOJIEKY/ISIPHOTO
B3aUMO/IEeHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY AaBJIeHUs ra3a Ha CTeHKU COCY/a.

OnbIThl, WTIOCTPUPYIOIMEe ypaBHeHHWEe COCTOSIHUS —W/eajJibHOTO rasa,
M30MPOLeCCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OnpegeneHre Macchl BO3AlyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHW
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/ly TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucreMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUUecKon
CUCTeMbI U CrIoco0bl eé u3meHeHusi. KosimuecTBo TeryioTel U pabota. BHyTpeHHsIs
SHepTUss ~ OJHOATOMHOTO  WJea/ibHOTO  Trasa. Bwujbl  Terionepejauu:
TeTUIONPOBO/IHOCTh, KOHBEKIUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBo TemnoThI MPU Terjionepeaayve.

[Moustue 06 aguabaTHoM mpoiiecce. [lepBbIli 3aKOH TepPMOAWHAMUKH.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3ompoljeccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiiHaMuKA. HeoOpaTUMOCTh MpoLiecCcoB B IPUPO/IE.

TersioBble  MaimwmHbl.  [IpUHIUMMOBI  [JeHCTBUS ~ TEIUIOBBIX  MaIlWH.
[TpeoOpa3oBaHusl 3HEPrHMM B TeIJIOBbIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBus TeryioBod MarmHbl. Llukn KapHo u ero ko3dduiieHT T0Je3HOTO
JercTBUsl. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHUuyeckrWe YCTPOMCTBA U TMPAKTUYECKOe T[pHMEHeHue: [BUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHEH 3HEPrWM Tejla TIPU COBEPIIEeHWH pPabOThI: BBLIET
npoOKu 13 OyTBIIKW TI07 [eHCTBHEM CXKAaTOr0 BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALIUS).

V3meHeHMe BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Terionepejaye.

OnpIT TI0 aguMabaTHOMY pacCIIMPeHHI0 BO3Ayxa (OIMBIT C BO3YIIHBIM
OTHUBOM).

Moien mapoBo#i TypOUHBI, ABUTaTe/isi BHYTPEHHEro0 CropaHusi, peakKTUBHOTO
JIBUTaTeIsl.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

N3mepeHnue yaienbHOM TEMIOEMKOCTH.

Tema 3. AzpezamHbie cocmosiHus éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue W KoHjleHcalys. VicriapeHue v KumneHue. AOCOMIOTHas U
OTHOCHUTe/IbHAsl BJI&YKHOCTb BO34yXa. HacelllleHHbIM Tap. YjenbHas TerwioTa
rapoo6pa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUsI OT /1aBJ/IeHUsI.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesia. AHU30TPOIMSI CBOMCTB
Kpucta/uioB. Kuakue Kpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTasTu3alus. Y aeabHas TerioTa ruiasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuuyeCcKre yCTPOMCTBA M TMPAKTUYECKOe ITIPUMEHeHHWe: TUIPOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHUs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuaioB, U HAHOTEXHOJIOTUMU.

LlemoHcmpayuu

CBOUCTBA HACBIL[EHHBIX MAPOB.

Kurienue 1ipy moHW>KEHHOM [1aB/IEHUM.

Criocobbl 3MepeHuUst BIa)KHOCTH.

Habsro/ieHre HarpeBaHUs U TI/IaB/IeHMsT KPHUCTA/I/TMUECKOTO BellecTBa.

[emMOHCTpaLUs KPUCTAJ/IOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3pen 4. dekTpoaguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIGKTPUYeCKUW 3apsf. /[Ba BuZAa 3/IeKTPUUECKUX
3apsAf0B. IIpOBOAHUKH, AUIIEKTPUKU M TOJIYNPOBOAHUKUA. 3aKOH COXpaHeHUs
3JIEKTPAUYECKOr0 3aps/a.
BsaumopeiictBue 3apsaoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYECKAN 3apsif,.
OnekTpuyeckoe moJjie. Hamnpspok€HHOCTB — 3/1eKTpyuyeckoro rmnossd.  IIpuHomn



CyNeprno3vLiA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  3nekTpocTtathueckoro  mnonas.  IloteHiman.  Pa3HocTh
roTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTAaTUUYECKOM  TIOJIe.
OvsnekTprueckasi MPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyecKre YCTPOMCTBA W MPAKTAUYECKOe TMpUMeHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3/JeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M IPUHLIMI [IeUCTBUS 3/IEKTPOMETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTpUUeCKOe 10Jie 3apSKEHHBIX TeJl.

ITpoBOIHMKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mok. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKUA TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCTOSSHHBIN TOK.

Haripsikenue. 3akoH Oma /1151 yyacCTKa LieTiu.

OJIeKTpUUYECKOe COMNPOTUB/IEHUE. Y[IeJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH JDkoyns—/leHija. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COIMPOTHUB/IEHWE WCTOYHMKA TOKa.
3akoH OMa /151 TIOTHOU (3aMKHYTOW) 3/1eKTpUUecKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHasE  MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonyripoBOgHUKH. CobcTBeHHas v rp¥MecHast MPOBOJAUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/a. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPOJIUTUYECKast IUCCOLMALUsA. DJIeKTPO/IU3.



OneKTpuueckud TOK B raszax. CamMOCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPAaKTHUYeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peoCTaT, WCTOUHHMKM TOKA, 3JIeKTpOHArpeBareslbHble IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/lbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKUX TPOBOJAHUKOB OT JIJIUHBI,
TIJI0La/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMelllaHHOE COeJJMHeHre TIPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JIEKTPOJBWXKYILeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHM4eCKOro 3/ieMeHTa 1 OLleHKa BHYyTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TIpoBOMMOCTB 3JIEKTPO/IUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYILeH CUbI UCTOUHHMKA TOKA W €ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtozenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIIeCTBSIeTCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpeomemHble noHssmusi, CBsI3aHHbIe C U3y4yeHHMEM MeTOJ0B Hay4HOIO
TO03HAHWs: siBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (QYHKIIUU:
CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMEeTPUYECKOe TOXKZECTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCY KOOP/IMHAT, CJI0XKeHHe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTJI000MeH >KUBBIX OPraHU3MOB (BU/IbI TeTlionepe/iauu, TeIyIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIEHUs B XKUBOU MPHUPO/Ie.

Xumusi: AUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHHe aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTeH U



ra3oB, 3/IeKTpUUYeCKWe CBOWCTBA MeTa/I/IOB, 3/I€KTPOJIMTHYECKas AUCCOLMaLus,
rajibBaHUKa.

TI'eoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonoeus: Tipeobpa3oBaHue [BIKEHHN C KCIO/Ib30BaHHMEM MeXaHW3MOB,
yU4éT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO0/b30BaHWE 3aKOHAa COXPaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XO0IUILHUK, KOHIULIMOHEDP, TeXHO/IOTUU
TOTyUeH!Us] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/e HaHOMAarepuasjaoB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKas 3all[uTa, 3a3eM/ieHHe 3JIeKTpPOorpubopos,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe TipuOOopkI,
3/IeKTPOOCBETUTE/IbHBIE TTPUOODHI, rabBaHUKa.

11 KITACC

Pa3pen 4. JnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpomMazHUMHAs1 UHOyKYust

[TocTosiHHble ~ MarHUTHL.  B3aWmozelcTBHe  TOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mione. BekTop MarHuTHOM WHAYKUWMW. [IpyHIMO Cyneprno3uiuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NMHWKA MarHWTHOMU
VIHYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLIWAU
MAarHUTHOI'O TIOJISl [JIMHHOTO TIPSIMOI0 TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTeia. B3anMmoencTBre MpoBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cuna JlopeHija, eé MOAYJ/b U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZIHOPOTHOM MarHUTHOM T1o/1e. PaboTa cuibl JIopeHria.

fIBeHre 5/IEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BeKTOpa MarHUTHOU
VHJYKLIUKU. OJIEKTPOJBWKYILass CWia WHAYKUWU. 3aKOH 3/1eKTPOMarHUTHOM
vHAyKOuu dapazes.

BuxpeBoe 3ssekTpuueckoe T1iosie. OJEKTPOABMXKYLas CWa MHAYKLUA B
IIPOBOJHUKeE, IBUKYL|eMCs [TOCTyIaTe/JIbHO B O4HOPOAHOM MarHUTHOM I10JIe.

ITpaBuso Jlenua.

NHAyKTUBHOCTb. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas CuJa
CaMOUHAYKLIUMU.

OHeprust MarHUTHOTO I10JI1 KaTYLLKU C TOKOM.

DJIeKTPOMAarHuTHOE T10JIe.

TexHUUyeCcKre YCTPOMCTBA W MPAKTAYECKOe TMpHUMEHEeHHe: TMOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/IA 3JIeMeHTapHBIX
YaCTHUL], UHAYKLIMOHHAS [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO yYKa MarHUTHBIM I10JIEM.

JIMHUM VHAYKLAW MarHUTHOTO TIOJISI.

B3avnmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl MHAYKLMU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKaA.

SIB/1eHre CaMOUHAYKLUY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10/151 KaTYLIKU C TOKOM.

VccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBleHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3nen 5. Kosie0auus ¥ BOJIHbI

Tema 1. MexaHuuecKue u 3/1eKmpoMazHUMmMHble Ko/1ebaHus

KonebarenbHass  cucremMa. CBoOojgHbIE — MexXaHWUeCKHe  KoJjieOaHMS.
apmoHuueckre KosiebaHus. Ilepuos, yacToTa, amruiMTyAa U (as3a KonebaHUi.
[Tpy>XWHHBIA MasTHUK. MaTeMaTHUeCKUid MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [TpeBpaiijeHre 3HePTUX TIPU TapMOHUUECKUX KOJIe0aHHSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KojiebaTeslbHOM KOHType. AHANOTusi MeXJy MeXaHUueCKUMH |
9/IEKTPOMAarHUTHBIMU  KojiebanussMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
SHEepPTUU B H/iea/IbHOM KoJiebaTeTbHOM KOHTYPe.

[TpencraBieHue 0 3aTyxarolux KomeOaHUsX. BbIHYKeHHbIe MeXaHUUYeCcKue
KosnebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/IeKTpPOMarHUTHbIe KoJiebaHusl.

[TepemenHbii TOK. CHHYCOWZA/IBLHBIM T€peMeHHbIH TOK. MOIIHOCTD
TepeMeHHOTO TOKa. AMIUTUTYAHOe W [IeHCTByIOIlee 3HaueHHWe CUJIbl TOKAa H
HaTPsDKeHUSI.

Tpanchopmarop. TIponsBoACTBO, Mepefiaua U MoTpebsieHNe 3/1eKTPUUeCcKoi
9HEepruy. JKOJIOTUUeCKHe PUCKU TPH TIPOM3BOZCTBE 37eKTpo3Heprun. KymbTypa
WCTI0/Th30BaHUsI 3JIEKTPOIHEPTHY B TIOBCETHEBHOM »KH3HMU.

TexHUUyecKHWe YCTPOWCTBA W TPAKTUUECKOe TpUMeHeHHe: 3eKTPUUeCKui
3BOHOK, FreHepaTop MepeMeHHOr0 TOKa, TMHUU 37IeKTporepe/au.

LemoHcmpayuu

ViccnemoBanue TapamMeTpoB KosieOaTebHOM CHCTeMbl (TIPY>KUHHBIN WA
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUsI.

OcuuiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsDKeHUs1 OT BpEMeHM) /1Sl
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TpyM TOC/IeJOBaTelbHOM COEJMHEHUM DPE3UCTOpa, KaTyLIKd
VIH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNA W3  MOC/Ie0BATe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHuueckue BOJHBI, ycioBusi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
NHurtepdepeniys 1 qudpakiiyds MexaHu4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

D/eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmuasi opuenTaius BektopoB E, B, V B sniekTpomarauTHOM BoHe. CBOWCTBa
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TNpesioM/ieHue, Mospusalnus, Judpakiys,
vHTepdepeHIus. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3U U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHuuyeckre yCTPOWCTBA U TIPAKTUUECKOe TpHMEHeHue: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHUWKe W MeJWLIVHe, pajap,
paZiIMOTIPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacipOCTpaHeHHe TTOTIePEeYHBIX U IMPO/[0/IbHBIX BOJIH.

Konebmtorieecst Tesio Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOUW Pe30HAHC.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosieOaHMiA.



WccnenoBanne  CBOMCTB ~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpa’kKeHue,
ripesioM/ieHue, nosipusanus, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsmosiiHeMHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbI TIpesIoMIeHuUs cBeTa. AOCOJIIOTHBIN TIOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yroa TOJTHOTO
BHYTPEHHEr0o OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobuparolifue ¥ pacceuBarolje JiMH3bl. ToHKas JimH3a. DOKycHOe
pacCcTOsTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue H300pakeHW B
coOuMparIlyX ¥ pacceuBaroluX nH3aX. PopMysia TOHKOW JIMH3bI. YBeIuueHue,
JlaBaeMoe JIMH30M.

[Tpeaenbl NpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHHUKMU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CUH(a3HbIX KOTePeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIoBUe HaOMOAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTWMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PellIETKY.

ITonspusanus ceera.

TexHUuyecKre yCTPOWCTBA U TIpAaKTUUECKOe TPMMEHeHWe: OUKH, JIyla,
doToarmapaT, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKa, AU(PPaKIMOHHAs PeIIETKa, TTO/ISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakKeHWe W IIpeJioMJIeHue CBeTa.
OnTuueckuie IpUOOPHI.

[ToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

WccnenoBanue cBONCTB n300paykeHWH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TejlecKorna.

HabsroieHre nHTEepdepeHiuy CBeTa.

Habmonenne audpakiuu ceeTa.

Habmtonenue aucrnepcru cBerta.

[TonyyeHue criekTpa € TIOMOLLbIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOILbIO AUGPaKLIMOHHOM PeIETKU.

HabsrojeHue nmonsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKa3aTesisi pe/ioM/IeHHsl CTeKIIa.
VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habmtopenue aucrnepcru cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

['paHMibl  TIPUMEHUMOCTM  K/IaCCMYeCKOM  MexaHuKW.  [locTynatsl
CreLraJbHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/sl CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUMN OTHOCHUTE/IbHOCTH DUWHILTEeNHa.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/ieHre BPEMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBsI3b MaCChl C SHepruer U UMITYJIbCOM PeJISTUBUCTCKOM YaCTHULIbl. DHEPrusi
TOKOSI.

Pa3paen 7. KBantoBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonbl. Popmyia [1naHKa cBsi3u 5Hepruu (OTOHA C €ro YaCTOTOW. DHeprust
Y UMIYJ/IbC POTOHA.

OTtkpeITUe U uccienoBanre Goroaddekra. OnbiThl A. I'. CTosieToBa. 3aKOHbI
doToaddekTa. YpaBHeHHe IMHILITeWHa A/s PoTtosddekra. «KpacHas rpaHuiia»
dboToaddekTa.

HNaBnenue cBeta. OmbiThl I1. H. JIeGezmeBa.

XuMHueckoe JeliCTBHe CBeTa.

TexHUUeckue YCTPOMCTBA W MpaKTUUeCKOe MpHUMeHeHUe: (HOTO3/1EMEHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOAMO,

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

NccnenoBanue 3akoHOB BHelllHero ¢hoTo3¢deKTa.

Ceeroauop,.

CosnHeuHast 6aTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiThl Pe3epdop/ia 1o paccesiHHIO O -UaCTHI].
[lnanetapHas mopenb aTtoma. [loctynatel bopa. W3nydyeHue W mMOr/olleHUe
¢boTOHOB MpU Mepexojie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyrol. Bupsl
crieKTpoB. CrieKTp ypOBHel 3HepPruu aroma BoA0po/ia.

BosiHoBBIE cBoOViCTBa yactul]. BosHbl fie bporinig. KopnycKy/isspHO-BOJTHOBOM
Ayasv3m.

CHOHTaHHOE U BBIHYK/IEHHOE HU3/TyUeHue.

TexHUuUeckue yCTpPOWCTBAa W TPAKTUUYECKOe TpHUMeHeHUe: CIeKTpaJbHbIN
aHa/u3 (CreKTPOCKOIT), jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens onbita Pesepdopza.

OrnpeziesieHyve [JIMHBI BOJIHBI J1a3epa.

HabnroseHre iuHeMUaThIX CTIEKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeRyaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIepyMeHThl, /IOKa3bIBaloll[ie CJ0KHOCTh CTpoeHust sjapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHU0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CBolicTBa anbda-, 6eTa-, TaMma-u3ayueHusl.
BivsiHve paZiIuoakTUBHOCTH Ha >KHBble OpPraHU3Mbl.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb siipa I'eitseHbepra—
NBaneHko. 3apsap sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbda-pacniasi. ONeKTPOHHbIM U TO3UTPOHHBIN OeTa-pacnaz. [amma-
y3J/lydeHre. 3aKOH paIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B siipe. flmepHbie cusibl. [ledeKT Macchl sigpa.

AnepHebie peakuuu. [lesieHve u cuHTe3 sifep.

SfAnepHbiii peaktop. TepmosiepHbiii cuHTe3. [Ipob6sieMbl U TI€PCIIEKTHUBbI
1[IePHOU SHEPreTUKU. JKOJIOTUYeCKHe aCIleKThl jePHOW SHepreTHKH.

OJieMeHTapHbIe YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pl Hab/IFOIeHUST U peTUCTPALIUU 37IeMeHTapHbBIX YaCTHII.

dyHaMeHTa/IbHbIe B3auMO/elCTBUS. EAMHCTBO (hrU3ruecKor KapTUHBI MUpa.

TexHUUeCcKre yCTPOMCTBA U MpPaKTUUeCKOoe NMpUMeHeHHe: J103UMeTp, Kamepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOIIUX YaCTHI].

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

ATanbl pa3BUTUS aCTpOHOMUHU. [IpUK/IalHOe U MUPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3qus, spkue 3BE3/bl, TJIaHEThbl, UX BUAUMOE
NIBUKEHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akKTUBHOCTb. McTouHuMK 3Hepruu CosiHLA U 3BE3[.
3BE3/Ibl, X OCHOBHBbIE XapaKTepPUCTUKU. [luarpamma «CHeKTpaJbHbIA KJacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM [M0OC/Ie40BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] TJIaBHOM MOC/IeloBaTe/IbHOCTU. BHyTpeHHee CTpoeHue



3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOUCXOXXIEeHUHU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hamia [NanakTvka. IlosnoxkeHuve u gBvkeHue ConHIlA B
[anaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIE JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MacirabHasi cTtpyktypa BeeneHHoli. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsroieHusi HeBOOPY)KEHHBIM T71a30M C MCIO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIsT OTIpe/iesieHUsl T10JI0’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3ust CeBepHOro noJiyliapusi U sipKue 3BE3/bl.

Habmopenus B Teneckon JIyHel, TiiadeT, Mieudoro ITyTu.

O6o00uiaroiiee MOBTOPeHUE

Ponb @u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJOTMYECKOM,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
1 aCTPOHOMHU B COBpPeMeHHOM Hay4yHOM KapTHUHe MUpa, Po/ib (PU3NUeCcKoi Teopuun
B (OpPMHUpDOBaHWM TpEJCTaB/JeHUA O (U3UUYECKOM KapTHHE MHUpa, MeCTO
¢du3nUeckoit KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue Kypca (pusuku 6a30Boro ypoBHsi B 11 Kjacce OCyIeCTB/SIETCS C
YU4ETOM COZlepKaTesbHbIX MeXIIPeJMeTHbIX CBSI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3y4Yy€HUWEM METO/0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/roIeHNe, SKCIIePUMEHT, MO/Ie/IiPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETpPHUYECKUe
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|eCTBO, BEKTOPbl M MX MPOEKLWA Ha OCH KOODJWHAT, CJI0)XeHHe BeKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, TMPU3HAKU TIO[00US TPEeyrojbHUKOB,
oripeiesieHHe TIIOL[AM TIJIOCKUX (UTryp v 00bEMa TeJl.

Buonozus: s/eKTpuueckue siBJieHUSI B JKUBOM TIpUpoOfe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIpHpPO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOM TPUPOJie, JelCTBHe
pafialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsI KpPUCTA/UTMUeCKOW peIIeTKH, CIeKTpaabHbIN
aHasms.



l'eoepacpusi:  marHuTHbIe TMOAOCa 3eM/d, 3ajieXKM MarHUTHBIX P/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEHU.

TexHonoz2us: JIMHWAW  37M€KTpoIiepe/iad, TeHepaTop [epeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/lb, WHAYKLMOHHasi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
ON3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3oBanust (6a30BbIii YPOBEHB) [ODKHO 00ECTIeUNTh AOCTVDKEHHE CJIeAYIOUX
JTMYHOCTHBIX, MeTaNpeMETHBIX U ITPeIMETHBIX 00pa30BaTe/IbHbIX pe3y/IbTaToB.

JINYHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3yJ/bTaThl OCBOEHUsT yuebHOTO rpeaMeTa «PU3MKa» [OJIKHBI
OTpa)kKaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaroIMXCs PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOM BHYTpPeHHeM TMO3Ul[ded JUYHOCTH, CUCTEeMOM I1[@eHHOCTHBIX
OpHEeHTALlUM, TIO3UTHUBHBIX BHYTPEHHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITA JIeATe/IbHOCTH B TpOLiecCe peasv3aljid OCHOBHBIX HarpaB/eHUM
BOCITUTATEIbHOW [1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOTr0 BOCIIUTAHUA:

cchopMHUPOBAHHOCTH IPAYKAAHCKOM TTO3UIIMK 00y4arolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCTBa;

MPUHSATHAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKpaTHUUeCKHX 11eHHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax I'PaK/]aHCKOTO
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHue B3auMO/IelCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKI[USIMU 1 Ha3HauUeHHEeM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM /leATe/TbHOCTY;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCHUMCKOU IPaK/IaHCKOM W/JIeHTUUHOCTH,
NaTpUOTH3Ma;

1[EHHOCTHOe OTHOIlIeHWe K TOCyZapCTBEHHbIM CHUMBOJIAM, JOCTW)KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3UKY U TEXHUKY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

cchOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CIIOCOOHOCTh OlIeHHMBAaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UMCJ/Ie B
JleATe/IbHOCTU YUE€HOT 0,

0CO3HaHUe JIMYHOTO BK/Ia/ja B IOCTPOEHHE YCTOWUMBOTO Oy 1yliero;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nuecKou Hayke;

5) TPy/I0BOI'0 BOCTIMTAHUS:



WHTepeC K pa3/iMuHbIM cdepaMm MpodeccuoHaNbHON AesiTebHOCTH, B TOM
YKCJIe CBSI3aHHBIM C (DM3UKOW U TeXHUKOH, YMEeHMe COBepIlaTh 0CO3HAHHBIN BBIOOD
Oynayiiieii ipodeccuu ¥ pealrM30BbIBaTh COOCTBEHHbBIE JKHU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CITOCOOHOCTb K 00pa30BaHUIO M caMo0Opa30BaHHIO B 00/1acTH
(bUY3UKY Ha MIPOTSDKEHUH BCel JKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh 3KOJIOTUUECKOW KYy/IbTYPhbl, OCO3HaHWe TJI00a/bHOTO
XapakTepa 3K0JIOTHUYeCKHUX TIpo0/iem;

TJIaHUPOBaHUe U OCYIeCTB/IeHHe IeMCTBUM B OKPY>Kalolller cpeJie Ha OCHOBe
3HaHUS L[e/leld YCTOWUUBOIO pa3BUTHS Ue/I0BEYeCTBa;

paciiupeHue OIbiTa [AesiTeTbHOCTA SKOJIOTMYeCKOW HarlpaB/JeHHOCTH Ha
OCHOBE UMERIIUXCSI 3HAHUM 110 (PU3UKE;

7) LIeHHOCTH Hay4YHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (hU3MUECKOM HayKW;

OCO3HaHWe 1[eHHOCTU Hay4yHOMW [leATe/IbHOCTH, TOTOBHOCTH B TpoLecce
n3yueHusi GU3MKKA ~ OCYLIECTB/ISAThH  TPOEKTHYH) U HCCAe[0BaTe/bCKYIO
JesiTeNTlbHOCTh UHIMBUIyalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble ioruuecKue JeiiCTBUA:
CcaMoCToATeNILHO  (OPMy/nMpOBaTb W aKTyaJM3upoOBaTh  Tpobremy,
paccMaTtprBaTh e€ BCeCTOPOHHE;
OTIpeJieNiATh LIe/I /IeATeNIbHOCTH, 3aj/jaBaTh TlapaMeTphbl W KPUTEPUU UX
JOCTYDKEHUS;
BBISIB/IITb ~ 3aKOHOMEPHOCTH W TPOTHBOPEYMss B  PAacCMaTPUBAEMbIX
(U3NUECKUX SIB/IEHUSIX;
pa3pabarbiBaTh I/IaH pellieHus: pobeMbl ¢ YUETOM aHa/M3a UMEROIIUXCS
MaTepHuabHBIX U HeMaTepUaabHbIX PeCypCOB;
BHOCHUTb KOPPEKTHUBBI B /1eSITe/TbBHOCTD, OLJeHHBaTh COOTBETCTBUE Pe3y/bTaTOB
11eJ15IM, OL|eHUBATh PUCKU TIOC/IeICTBUM [IeSITe/TbHOCTH;
KOODJIMHUPOBaTb W  BBIMIOJHATL PabOTy B YC/IOBUSIX  peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/1eHCTBYSI;
pa3BUBaThb KpeaTHBHOE MBILIEHUE TTPU pellieHUH KU3HEHHbIX Po0ieM.
Ba3oBble ucc/ieoBaTe/IbCKUe eiCTBUS:
B/a/IeTh HAYYHOM TEepMUHOJIOTHEH, K/IHOUeBLIMU TMOHATUSMA U MEeTOJaMU
(bur3rueCcKoi HayKuy;
B/IaJieTh HaBbIKaMU y4eOHO-MCC/IeIoBaTebCKOM M TTPOEKTHOU AeATeTbHOCTH
B 00/1aCTH (PU3UKH, CITIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOUCKY



METO/IOB pellieHus 3afiau (U3UUeCKOTO COJepsKaHus, MPUMEHEHWI0 DPa3InYHBIX
METO/IOB ITO3HaHHUSI;

B/aZIeTh BHUJAMU JIesiTeTbHOCTU TI0 TIO/JIyUYeHWI0 HOBOT'O 3HaHMS, €ro
WHTepIipeTaliy, IpeoOpa30BaHUI0 W TIPUMEHEHHWI0 B Pa3/IMUHBIX yueOHBIX
CUTYAI[USIX, B TOM YHCJIe TIPU CO37ZIaHUU yUeOHBIX TIPOEKTOB B 00/1aCTH (DU3UKU;

BLISIB/ISITH  TIPUUUHHO-CJ/IeZICTBEHHbIE CBSI3W W aKTya/lW3UpOBaTh 3ajauy,
BLIZIBUTATh THUIOTe3y eé pellleHusl, HaXOAUTh apryMeHTbI [/l [lOKa3aTe/lbCTBa
CBOMX yTBepXK/IeHUM, 3a/laBaTh MapaMeTphl U KPUTEPUH PellleHusI;

aHa/IM3UpPOBaTh TIOMTydyeHHble B XOJle pelleHus 3alaud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JOCTOBEPHOCTh, TPOrHO3UPOBaTh WU3MeHeHUe B HOBBIX
yCJIOBUSIX;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/IbHOM
JesiTe/IbHOCTH, B TOM YHCJIe TIPU U3yUeHUU (PU3UKUY;

JaBaTh OLEHKY HOBBIM CUTYal[UsM, OLleHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTh TIepeHOCUTh 3HaHUsl 1o (¢GU3MKe B MpPaKTUUeCcKyr 00/1acThb
)KU3He lesATe/IbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHHWS W3 Pa3HBIX MPeMEeTHBIX 00/1acTel;

BbIIBUTaTh HOBbIE U/eH, Tpe/ijlaraTb OpUrMHa/IbHbIE MOAXO0/IbI U pellleHus;

CTaBUTh TTPOO/IeMbI U 3a/lauH, J0IyCKarollie abTepPHAaTUBHbIE pellleHus!.
Pabora c undopmanmeii:

B/Ia/IeTh HaBBIKAMM TI0/TydeHHs WHGOPMAI[UK (PU3NUIEeCKOTO COJIeP)KaHusl U3
WCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSTETHHO OCYIIECTB/ATh TIOUCK, aHasu3,
CUCTeMaTH3allui0 U MHTepIipeTaliio MHGOPMaIMM pa3MUHbIX BUJI0B U (HoOpM
Tipe/iCTaB/IeHusI;

OLIeHHBATh JIOCTOBEPHOCTh UH(OPMALIUH;

WCTIO/b30BaTh  CpeAcTBa  MHGPOPMAI[MOHHBIX UM KOMMYHMKAI[MOHHBIX
TeXHOJIOTUN B pellleHud KOTHUTUBHBIX, KOMMYHUKAaTUBHbBIX U OpPraHU3al[MOHHBIX
3aflau ¢ cobsofeHreM TpeOOBaHWM JPrOHOMHUKH, TeXHUKU 0e30TacHOCTH,
TUTHeHbl, pecypcocOepeXkeHUs, TIPABOBBIX U  3THUYECKUX HOPM, HOPM
nH(bOpMaI[MOHHOM 6e301acHOCTH;

co3/laBaTh TEKCThl (PU3NUECKOTO CO/lep)KaHUs B Pa3/MUHbIX (opmaTax C
yuéTOM Ha3HaueH!s MHPOPMaIMK U 11eJIeBOM ayIUTOPHH, BbIOWpasi ONTUMAa/bHYIO
dbopMy Tipe/icTaB/ieHUs U BU3ya/id3aljiu.

KoMMyHUKaTHBHbIe YHUBePCa/IbHbIE YueOHbIe AeHCTBUs:
OCYILL[eCTB/ISATh 001LjeHre Ha YPOKax (PU3UKU 1 BO BHEYPOUHOM JleTeTbHOCTY;
pacrio3HaBaTh TMpPEANOCHIIKM  KOH(MIMKTHBIX CUTyalMd M  CMsryaTh
KOH(JIVKTBI;
Pa3BEépHYTO Y JIOTUYHO M3/araTb CBOK) TOYKY 3pPEHMSI C WCIO/Ib30BaHUEM
SI3bIKOBBIX CPe/ICTB;



TOHMMAaTh W UCIMOJIb30BaTh IMperMylileCTBa KOMaHIHOW Y WHVBUAYa/JbHOU
paboThr;

BbLIOMpAaTh TEMAaTUKy M METO/Ibl COBMECTHBIX [IeCTBUM C YUYETOM OOIIUX
VHTEPeCOB U BO3MOXKHOCTEHM KaXK/I0r0 ujieHa KOJIJIEKTUBA;

MpUHMMAaTh 1|eJld  COBMECTHOW  /IesiTeJIbHOCTH, OpraHu30BbIBaThb U
KOODJMHUPOBAaThb [EMCTBUSI MO €€ [JOCTW)KEHHWIO: COCTaB/AThH IJIaH [IeMCTBUM,
pacrpe/iefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY>K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OLleHHMBAaTh KaueCTBO CBOEr0 BK/aZla M KaXAOro YuyaCTHMKAa KOMaH[bl B
o011Tuii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejjiaraTh HOBbIE TIPOEKThI, OLIeHWBaTh W€l C TIO3UIUA HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYIL[eCTB/ISAITh TIO3UTHMBHOE CTpaTernyeckoe TIOBe/ieHHe B Pa3IMUHbIX
CUTYaLUsIX, TIPOSIB/ISITH TBOPUECTBO U BOOOpakeHre, ObITh MHUI[ATHBHBIM.

PerynsiTHBHBIE YHHBEpCA/IbHbIE YUeOHbIe 1eliCTBUA
CamoopraHusanus:

CaMOCTOSITeJTbHO OCYIIeCTB/ISTh T03HABATe/bHYI0 /IeITe/TlbHOCTh B 00J/1aCTH
GU3MKM W aCTPOHOMWH, BBLISBISATH MpOOIeMbl, CTaBUThb U (HOPMYTMPOBAThH
coOCTBeHHBIE 33/1aUl;

CaMOCTOSITe/TbHO COCTaB/ISITh IJIaH pellleHUs] PaCUETHbIX W KaueCTBEeHHBIX
3a/1a4, T/IaH BBITOJIHEHUS TTPAKTUUECKOM PabOThI C yUETOM MMEIOIHUXCS PeCypCOB,
COOCTBEHHBIX BO3MOKHOCTE! U MPeATIOUTeHUI;

JlaBaTh OLIeHKY HOBLIM CHUTYaLUsIM;

pacIIMpsITb paMKU yueOHOTO TIpeiMeTa Ha OCHOBE JIMUHBIX TIPeATIouTeHHH;

JlelaTb  OCO3HAHHBIA BLIOOP, ApryMeHTHpOBaThb ero, Opatb Ha cebs
OTBETCTBEHHOCTh 3a pPelleHuE;

OLIeHMBATh TIPUOOPETEHHBIN OTIBIT;

crocoO6CcTBOBaThL (OPMUPOBAHUIO M TIPOSIBJIEHWIO 3pYAULIMA B 00/1acTU
(H3MKH, TTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTe/IbHbIN U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, SMOIUOHA/IbHbIA HHTE/IJIeKT:

JlaBaTh OI|€HKY HOBBIM CHTyalldsiM, BHOCHUTb KOPPEKTHBbI B JesTe/IbHOCTb,
OLleHMBaTh COOTBETCTBUE pe3y/IbTaTOB LIeJIsIM;

B/IaJleTb  HaBblKaMW  T03HaBaTe/lbHOM  peuieKCMM KaK  OCO3HaHUs
COBEpIIAEMBbIX [eUCTBUA U MBICJIUTE/NbHBIX TIPOLECCOB, WX pPe3y/JIbTaTOB U
OCHOBAHUM;

WCTI0/Ib30BaTh TIPUEMBI pedyieKCHM /IJis OL[eHKH CUTYalllM, BbIOOpa BEPHOTO
peleHus;

yMeTb OLIeHMBaTb DUCKU ¥ CBOEBPEMEHHO MNPUHUMATh DpeIIeHus] M0 UX
CHIDKEHUIO;



NPUHAMAaTh MOTHBBI W AapryMeHThl ADPYTUX TP aHaju3e pe3yJ/bTaToB
JesiTe/IbHOCTH;

TIPUHUMaTh Ce0si, MTOHUMasi CBOU HeJJOCTaTKU U IOCTOMHCTBA;

NIPUHAMATh MOTHBBI W apryMeHThl APYTUX TP aHaju3e pe3y/bTaToB
JesiTe/IbHOCTH;

TpU3HaBaTh CBOE TIPABO U MPAaBO IPYTUX Ha OLIHOKHU.

B mporjecce A0CTWKeHUs JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUSI MPOTrPaMMbI
mo ¢u3MKe [ YPOBHS cpeaHero o6iero obpa3oBaHUs Yy 0O0ydarol[uXxcCs
COBEepIIIeHCTBYEeTCS IMOLIMOHA/TbHBIN WHTEJIIEKT, TIpe/ITI0/Iar aroIIui
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUsl, BK/IFOUAIOIIero CrocoOHOCTh MOHUMATh CBOE 3MOLMOHaTbHOE
COCTOSIHWMEe, BH/IETb HarpaB/ieHUs] Pa3BUTHsI COOCTBEHHOW 3MOI[MOHATBHON Cdephl,
OBITH YBEPEHHBIM B cele;

camoperyJ/iMpoBaHusl, BK/IIOUAIOIEr0 CaMOKOHTPOJIb, YMeHHe TpPUHUMAaTh
OTBETCTBEHHOCTh 3a CBO@ TIOBe/leHWe, CIIOCOOHOCTh —aJjalTUPOBAThCS K
IMOIL[MOHA/ILHBIM U3MEeHEeHUsIM U TIPOSIBJISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTpeHHel MOTHBallMH, BK/IIOUAIOIel cTpemsieHre K JOCTYKeHUIO 11eJd U
ycrexy, OINTHMHK3M, WUHULIMATHBHOCTb, YMeHHe [elCTBOBaTh WCXOJS W3 CBOMX
BO3MO>KHOCTeM;

IMIIATHH, BK/IIOYAOIIel criocoOHOCTh TIOHUMAaTh IMOI[MOHALHOE COCTOSTHHE
OPYTUX, YUWTHIBAaTb €ro TIPU OCYIIeCTBAeHUH OOIeHus, CII0COOHOCTb K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMA/IbHBIX HAaBBIKOB, BK/TIOUAIOIIUX CTIOCOOHOCTh BhICTpAaUBaTh OTHOIIIEHHS
C IPYTUMH JIIOIbMH, 3a00THUTHCS, TTPOSIB/ISITL MHTEPEC U pa3pelaTh KOHMIHUKTEI.

INPEJIMETHBIE PE3YJ/IBTATBI

K koHily oOyuenussi B 10 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHe [IOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTh Y 00yUarOIUXCsl YMEHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTHHbI MHpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU WU
TEeXHOJIOTUH, B MPAKTUUECKOU JIesiTe/TbHOCTH JTFO/Ie!;

YUUTBHIBaTh TpPaHULbl TIPUMEHEHUs] W3yUeHHBbIX (U3UUYECKUX MOJe/ei:
MaTepraabHas TOUKa, MHepI[halbHas CUCTeMa OTCUYETa, abCOJTIOTHO TBEPOE TeJo,
W/ieabHbIM ra3, MOZeJI CTPOEHUS ra30B, KUJKOCTeU Y TBEPABIX TeJl, TOUYEUHBIU
3JIeKTPAYECKUM 3apsifi TP pellieHrny (pU3nUecKrx 3aay;

pacrio3HaBaTh (hu3nyecKre siBjieHUs (TPoilecchl) U OOBSICHATHL X Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIeKYJ/ISPHO-KUHETUYECKOW TeOpHUU CTPOEHUs BelllecTBa U
3JIeKTPOJIMHAMUKM:  DaBHOMEDHOE W PaBHOYCKODEHHOe  MPSAMOJIMHENMHOe
IBWKeHWe, CBOOOJHOe TiajieHWe TeJl, [ABW)KeHWe 110 OKPY)KHOCTH, WHepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [IBU)KeHUEe, CTPOeHHe >XXKUAKOCTeM



Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl MPU HarpeBaHUU (0OXJIaXK/IeHUH), TeIJIOBOe
paBHOBecue, UCIlapeHue, KOHJeHcalys, IIaBjleHue, KpUCTa/iM3alus, KUleHue,
BJI&)KHOCTb BO3/lyXa, MOBBILIIEHNE [JaB/IeHUs ra3a [PU ero HarpeBaHWU B 3aKPbITOM
cocyze, CBs3b MeXAy IlapaMeTpamMu COCTOSHMSI Tasa B M30IpoLieccax,
3JIeKTpU3aLUs TeJl, B3auMOJeUCTBHE 3apsifiOB;

OIHMChIBAaTh MeXaHWYecKoe [ABWKeHHWe, WCII0J/Ib3ysl (HU3UUecKre BeJIMUYMHBIL:
KOOpJUHATa, IyThb, [epemelleHre, CKOPOCTb, yCKOpeHue, Macca TeJja, CHWJIa,
VIMITYJIbC TeJla, KUHeTUYeCKasi SHeprus, MnoTeHLyaqbHasg SHeprus, MexaHuyeckas
paboTa, MexaHWueckas MOIIHOCTb; TPU OMKMCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nUecKUii CMBIC/T HCIO/b3yeMbIX BEJWYMH, WX O0003HaueHUsi U eJVHULIbI,
HaxoJuTb ()OPMYJbl, CBSI3bIBAIOIUE JAaHHYH (PM3UUECKYI0 BEJIMYMHY C JPYTHMHU
BeJINUMHAMUY;

OMUCHIBATH H3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIUIOBble SIBJIEHUS,
UCTO/Bb3ysl (pM3UUecKre BeJWYMHBL: JlaB/ieHue Tras3a, TeMIlepaTrypa, CpeJHss
KUHeTHUYeCKasi SHeprvsi XaOTU4YeCcKOoro JBUKEeHUs] MOJIeKYJI, CpeJHeKBaJpaTUuHast
CKOPOCTb MOJIEKYJI, KOJIMYeCTBO TeIUIOThI, BHYTPeHHsisi 3Heprus, pabota rasa,
KO3((QULMEHT TI0/Ie3HOTO [IeMCTBUSI TeIJIOBOTO [JIBUTaTe/isl; MPU ONUCAHUU
NPaBWIBHO TPaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Ib3YeMbIX BEeIWUYUH, WX
o003HaueHWsT UM eJUHMIIbl, HAXOAWTb (OPMYJIbL, CBsI3bIBAIOLME [JAHHYIO
(Y3UUeCKY0 BeJIMUKHY C APYTUMU BeJIMUMHAM;

OINMUCHIBATH U3yUeHHbIe JIeKTPUUeCKre CBOMCTBA BellleCTBa U 3JIeKTpUYeCKre
siBJIeHUs (IIPOLIeCChI), UCI0JIb3Ysl (PU3MUYeCKHe BeJTMUMHBI: 37IeKTPUYeCKUM 3apsf,
3JIeKTpUYeCKOe T10J1e, HallpsUKEHHOCTh T10J1s, MIOTeHLas, pa3HOCThb [OTeHLUaOB;
IPpU ONWCAHUM TPAaBWIBHO TPAaKTOBaTh (PU3WYECKUW CMBIC MCIOJ/Ib3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (DOPMYyJIbI, CBsI3bIBaOILIVe
JAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/JIM3MPOBaTh (PU3WUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yysd (PU3NUecKre
3aKOHBI Y NIPUHIIUIILL 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHs! HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM JSHepPruM, 3aKOH COXpaHeHWs HWMITYJbCa,
NIPUHLIAII CYNepro3uLUi CWI, MPUHLUII PaBHOIIpaBUsA WHepLUA/IbHBIX CUCTEM
OTCUéTa, MOJIEKY/IIPHO-KUHETUYECKYI0 TeOpHI0 CTPOEHUs BellecTBa, ra30Bble
3aKOHBI, CBSI3b CpeJHel KMHeTUUeCKOW SHePryuy TeIyIOBOr0 JBW)KEHUS MOJIEKYI C
abCOJTIOTHOM TeMITepaTypoi, TepBbIii 3aKOH TePMOJAWHAMMKH, 3aKOH COXPaHeHUs
9JIKTPUYECKOro 3apsja, 3akoH KyjioHa, Ipu 3TOM pasauyarbh CA0BECHYIO
(OpMy/IMPOBKY 3aKOHa, ero MaTeMaTH4eCKOe BbIpaKeHWe W YC/I0BUS (TpaHULbI,
006s1acTH) IPUMEHUMOCTH;

OOBSICHATL OCHOBHble TIPUHLMIMBI  JeMCTBUS  MallWH, TIpUOOPOB U
TEXHUUECKHX YCTPOMCTB; pa3/inyarh yC/IOBUsI UX 0e30MacHOro WCIO/b30BaHUS B
MOBCeJHEBHOM >KU3HU;

BBITMIOJIHATG 3KCIIEPUMEHTBHI 110 MCC/IeJOBaHUI0 (PU3MYECKUX SIBJIEHUA W
IIPOLIECCOB C MCIIO/Ib30BaHMEM IIPSIMBIX UM KOCBEHHBIX W3MEpEeHWM, MpU 3TOM



dopmynvpoBath TIpoOsieMy/3afjauy W TUMOTe3y Yy4ueOHOTO IKCTepHMeHTa,
cobuparh yCTAaHOBKY W3 TMpeJI0’KeHHOTr0 000py/0BaHUs], MPOBOJUTH OIBIT U
(hopMy/IMpOBaTh BBIBOBI;

OCYILLeCTB/ISITh MIPSIMbIE U KOCBEHHbIE M3MepeHUsT ((U3UUYeCKUX BeJIUUWH, TIpU
3TOM BBIOMPATh ONTUMAJBHBIA CTIOCOO W3MepeHHs W HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIEHKH MOTPelIHOCTeN U3MepeHUl;

WCCeloBaTb  3aBUCHMOCTM  MeXJYy  (U3NUECKUMHM  BeIUYMHAMHU  C
WCIIO/Tb30BaHMEM TIPSIMBIX W3MEpPEeHWM, MPU 3TOM KOHCTPYMPOBaTh YCTaHOBKY,
buKcupoBaTh pe3y/bTaThl TMOTYYEHHOW 3aBUCUMOCTH (DU3MUECKHX BeJMUMH B
BU/ie Tabuil ¥ TpadrKOB, /iesiaTh BHIBOBI TI0 pe3yJibTaTaM UCC/iel0BaHuS;

cobmtoaTh mpaBria 6e30MacHOro TpyZa MpU MPOBeJeHUU UCC/e[loBaHUMN B
paMKax y4eOHOro SKCIepuMeHTa, yueOHO-UCC/ejoBaTelbCKOW U TIPOeKTHOMN
JesiTe/IbHOCTU C WCII0/Ib30BaHHEM H3MEePHUTe/bHBIX YCTPOWMCTB M 71ab0paTOpHOTO
obopyaoBaHUS;

peliatb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MYECKOM MOJeJIbIo,
VICTTI0JIb3YS (pr3UYeCKre 3aKOHbI U MPHUHLUIIBI, HA OCHOBE aHa/in3a yCJI0BUS 3a/jaud
BbIOMpaTh (PU3NUECKYIO MOJe/ib, BBIJENATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeoOXoJuMble i1 eé pellleHus], TIPOBOAUTh PACUéThl U OLEHWBATh peajbHOCTh
MOJIyYEeHHOT0 3HaUeHUs1 (PU3UUeCKOW BeJIMYMHBI;

pellaTh KayeCTBEHHbIe 3a/jauM: BBICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUUBYIO
1[eTIOUKY PaCCY)XK[eHUil C OIMopol Ha H3yueHHble 3aKOHbl, 3aKOHOMEPHOCTH U
dbu3rueckue siB/IeHNS;

WCTOMb30BaTh  TPU  pellleHMM  yueOHbIX ~ 3ajau  COBpeMeHHbIe
VH(OpPMAaILMOHHbIE TEXHOJIOTUM [/Is1 TIOMCKa, CTPYKTYPUPOBAaHUs, UHTEPHpeTaLuu
Y TIpe/ICTaB/IeHys] YueOHOM M Hay4YHO-TIONY/IIPHOM MH(OpMAIUY, TTOTyYeHHOU U3
Pa3/IMYHbIX UCTOYHUKOB, KDUTUYECKH aHaTM3MPOBaTh MOJydYaeMyr0 UH(POpPMaLIUIO;

TIPUBO/IUTH MIPUMeEpPHI BK/IaJla POCCUMCKUX U 3apy0Oe)KHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHe HayKd, OObsCHEHHe TIPOL[eCCOB OKPY’Kalolllero Mupa, B pa3BUTHE
TeXHUKHU U T€XHOJIOTUH;

WCII0J/Ib30BaTh TeOpeTUUeCcKre 3HaHWS M0 (PU3KKe B MOBCEIHEBHOW >XU3HU
At obecrieueHus: 6e30macHOCTH TIpU obpallleHny ¢ IprubopaMu U TeXHUUYeCKUMU
yCTPONCTBaMH, AJIsi COXpaHEHUs 310POBbsi U COOJIIO[IeHUsT HOPM 5KO0JIOTHUECKOTO
TIOBe/IeHUs1 B OKPYKarolllel cpejie;

paboTatb B TpyIie C BbIIOJIHEHHWEM pa3/UYHbIX COLMAIBHBIX pOJiel,
MJIaHUPOBaTh paboOTy TpyNmbl, palMOHA/NLHO pacrpeensTb 00S3aHHOCTH U
TJIaHUPOBATh JEeSITe/TbHOCTh B HECTAHAAPTHBIX CUTYaLUsiX, afleKBaTHO OLI€HWBATh
BKJIaJl KaK/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMoi po0/ieMBbl.

K koHily oOyuenussi B 11 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHE [JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00yYaroLMXCsl yMeHUiA:

JIeMOHCTPHPOBAaTh Ha TpuMepax pojib U MeCTO (U3MKU B (hOPMUPOBAHUU
COBPEMEHHOM Hay4yHOMW KapTWHbI MHpa, B pa3BUTHMHM COBPEMEHHOW TeXHUKU U



TeXHOJIOTMM, B MPAKTUYECKOU [esiTeJIbHOCTH JItO/leM, 1[eJIOCTHOCTh M eJUHCTBO
dbu3rMuecKor KapTUHbI MUPa;

YUUTLIBAaTh TpaHUI[bl TIPUMEHEeHUs W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHbBIN 37IeKTPUUeCKUii 3apsijl, iyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MOJieJib aTOMa, HYK/JIOHHas MOjie/ib aTOMHOTO sifipa MpPU pellieHnd (rU3uuecKux
3a/1ay;

pacro3HaBaTh (hu3nyecKre siBjieHUs (TPoiiecchl) U OOBSICHATHL X Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOMW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/JUMOCT,
TEeIJI0BOe, CBETOBOe, XMMHUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3auMO/eliCTBUe
MarHuTOB, 5J/IKTPOMarHuTHasi WHAYKLUS, [JEeUCTBMe MAarHWTHOTO TIO/sS Ha
TIPOBOJITHUK C TOKOM U JBWDKYIIMKCS 3apsii, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHbI, TIPSIMOJIMHEHOe pacrpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alds CBeTa, /UCIEepCUsl  CBeTa,
dboToannekTpuueckuii 3pdekT (poto3aPdekT), cCBeTOBOe /aBieHUe, BOSHUKHOBEHUE
MMHENWYaToro CrekTpa aToMa BOJIOpOZia, €eCTeCTBeHHasi W HCKYCCTBeHHast
Pa/IM0aKTUBHOCTD;

OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (371eKTpUUeCKue, MarHUTHbIe,
ONTUUYECKUe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U
3/IeKTPOMarHuTHbIe SIBJIeHUs1 (TPOIeCChl), UCMOb3ysl (H3UUeCKUe Be/TUUMHbI:
3JIeKTPUUECKUM 3apsij], CH/a TOKa, 3/eKTpUUecKoe HarpsbkeHue, 371eKTpUueckoe
COTIPOTHBJIEHWE, Pa3HOCTb TTOTEHIIMAsIOB, JIEKTPOJBIKYIlas CWia, paboTa ToOKa,
VWHAYKIUSI MarHATHOTO TMofsi, cuia Awmrepa, cuia JlopeHlla, WHAYKTUBHOCTb
KaTyIIKWA, HEepPrusi 37eKTPUUecKOro W MarHUTHOrO TIOoJield, TMepuoj; U 4YacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsiy W CHJa TOKa B TIpoljecce
rapMOHMUECKHUX 3JIeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHHhe |
ONTUYeCKasi CW/a JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaThb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJWUMH, WX 0003HaueHUs U eAUHMIIbl, YyKa3bIBaTb
dbopMy/ibl, CBsA3bIBalOIME JaHHYI0 (U3WUECKyl0 BeJWUMHY C JAPYTUMH
BeJIMUMHAMUY;

OMUCHIBATb H3YyUeHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMO/Ib3YS
bu3nueckue BeMUMHBI: CKOPOCTb 37€KTPOMAarHUTHBIX BOJH, [I/IMHA BOJIHBI U
yacToTa CBeTa, SHeprus U UMITy/bC (DOTOHA, TIepUO/, MoaypacriaZia, SHeprus CBsi3U
aTOMHBIX sifiep, TpW OIMCAaHWW T[PaBUJIbHO TPAKTOBaTh (U3NUYECKHUN CMBbICT
WCTIO/Tb3yeMbIX BeJMUMH, UX 0003HaueHusi U eAUHULIbI, yKa3bIBaTb (HOPMYIIbI,
CBs3bIBAIOIIME JIlaHHYI0 (U3MUECKYH0 BeJWYMHY C JAPYTUMU BeJUUMHAMM,
BLIUUC/IATH 3HaUeHUe (PU3nuecKoi BeTMUUHbI;

aHa/IM3MPOBaTh (PU3NUECKUe TPOLIeCChl U SIBJIEHUS, UCTO0JIb3Yys (PU3nuecKue
3aKOHBbI Y TIPUHLUIIBL: 3aKOH OMa, 3aKOHbI MOC/eI0BAaTe/IbHOTO Y TapajieslbHOro
coe/lMHeHUsI TIPOBOJIHUKOB, 3aKOH [[koynsi—/IeHIla, 3aKOH 3/IeKTPOMarHUTHOU
WHJYKIMY, 3aKOH NPSIMOJIMHENHOTO paclpoCTpPaHeHUs! CBeTa, 3aKOHbI OTPaXkKeHUst
CBeTa, 3aKOHbI IMpe/IoOM/IeHHs CBeTa, ypaBHeHHe ODuHINTelHa A1 GoTto3addekTa,



3aKOH COXPaHeHUsI SHepruu, 3aKOH COXpaHeHWs WUMIYJ/bCa, 3aKOH COXPaHeHUs
3JIEKTPUUECKOr0 3apsi[ia, 3aKOH COXpaHeHWsl MacCOBOT0O uucJja, MocTy/aTtel bopa,
3aKOH paJJM0aKTUBHOI'O pacmafia, TPy 3TOM pa3/ndaTh CJ0BEeCHYIO (DOPMYIUPOBKY
3aKOHa, €ero MaTeMaThyeckoe BbIpa&KEHHE W YC/IOBUSA (TpaHWIlBl, 00/1acTH)
TIPUMEHUMOCTY;

orpeJensTh HallpaB/eHWe BeKTopa MHAYKLMM MarHWTHOTO TOJIsi TIPOBOJHUKA
C TOKOM, CU/IbI AMIiepa U cuibl JIopeH1ia;

CTPOUTH U OIMCHIBaTh H300pakeHWe, CO3JaBaeMoe TUIOCKUM 3€epKajioM,
TOHKOU JTUH30MU;

BBITIOJIHATb 3KCIIEPUMEHTBHI 10 MCC/IeJ0BaHUI0 (DU3MYECKUX SIBJIEHUW W
TIPOLIeCCOB C HCIIO/b30BaHWEM TMPSMbIX W KOCBEHHbIX W3MEpDeHWM: TP 3TOM
dbopMyvpoBath TIpoOsieMy/3afjauy M TUIOTe3y Y4ueOHOTO 3KCIepHMeHTa,
coOupaTh yCTAaHOBKY W3 TIPe/JIO’KeHHOT0 000py/0BaHUs, TMPOBOJUTEL OIBIT U
(dbopMyIMpOBaTh BHIBOJBI;

OCYIL|eCTB/ISITh MIPSIMbIe U KOCBEHHbIE M3MepeHUs1 ((U3MUYeCKUX BeJIUUWH, TIpU
3TOM BBIOHMPATh ONTUMAJBHBIA CTIOCOO W3MepeHHs W HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIeHKH MOTPeIHOCTeN N3MepeHUl;

WCCeloBaTh 3aBUCHMMOCTH  (DU3UUECKUX BeJMYMH C HKCIO/b30BaHUEM
MpSIMBbIX W3MEpPeHWW: TPU 3TOM KOHCTPYMPOBaThb YCTAaHOBKY, (UKCUPOBAaTh
pe3y/ibTaThl TOJIyYeHHOM 3aBUCHMOCTU (PU3NUYECKUX BEJWUYMH B BUZe TabaMI] U
rpauKoB, fesiaTh BLIBOABI 110 pe3yJ/ibTaTaM MCC/iel0BaHuS;

cobmoaTh mpaBria 6e30MacHOTO TPyZa TPU MPOBeZieHUU UCC/iefloBaHUMN B
paMKax yueOHOro 3KCIiepuMeHTa, Yy4ueOHO-HCCIeloBaTe/IbCKOM W TPOEKTHOM
JesITe/IbHOCTA C WCII0/Ib30BaHHEM H3MEPHUTE/bHBIX YCTPOMCTB M 71ab0paTOpHOTO
o0bopya0oBaHUS;

pellaTh pacyéTHble 3a/laud C SIBHO 3aZlaHHOM (DU3UUeCKOW MO/esblo,
WCIIO/b3Ys (hr3MUYecKre 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHa/ii3a yCI0BUS 3aJjauu
BbIOMpaTh (PU3UUECKYI0 MOJe/b, BBIJENATh (DU3NUecKre BeTUUUHBI U (HOPMYIIbI,
HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
M0JIyYeHHOT0 3HaueHUs1 (PH3UUeCKOr BeJIMUMHbI;

peliaTh KaueCTBeHHbIe 33/]Jaul: BLICTPAUBATh JIOTUUECKU HETIPOTUBOPEUYUBYIO
L[e[I0YKY PacCY’>K[JeHUU C OMOpOM Ha H3yueHHbIe 3aKOHbI, 3aKOHOMEDHOCTH W
dbu3ruecKue siBJIeHUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJau  COBpeMeHHbIe
MH(OpMaIMOHHbIE TeXHOJIOTUM [/Is1 TIOMCKa, CTPYKTYPUPOBaHUs, UHTepIpeTaliun
Y TIpe/iCTaB/IeHHsI yueOHOW Y HayYHO-TIOMY/ISIPHOM WH(OPMAaIUH, TT0/TyYeHHON U3
pa3/IMUHbIX UCTOYHUKOB, KDUTUUYECKH aHATM3UPOBaTh M0OJydyaeMyr0 UH(POpMaLIUIO;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUS MaIllWH, TNPUOOPOB U TeXHUUeCKUX
YCTPOMCTB, pa3inuaTh yC/I0BUs WX 0€30IacHOr0 MCIO0/Ib30BaHUSI B TIOBCEIHEBHOM
JKU3HUY;



TIPUBOJUTH TIPUMEPbI BK/IaJjla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHEe Hayku, B OObsCHeHHe TIPOLIeCCOB OKDPY’Karolllero Mupa, B DPa3BUTHE
TeXHUKH U TeXHOJIOTHA;

HCTIO/Tb30BaTh TEOPeTHUeCKHe 3HaHUS T0 (M3MKe B TIOBCEHEBHOUW >KU3HU
J71si obecrieueHns1 0€30MaCHOCTH TPY 0OpaIrieHruH ¢ IprubopaMu M TeXHUUECKUMU
yCTPOMCTBAMU, [ijisi COXpaHeHUs 3/J0pPOBbsl U COOJIIO[jeHUsT HOPM 3KO0JIOTUYEeCKOTO
TIOBe/IeHUs B OKpY>Katollel cpe/ie;
paboTaTh B IpymIe C BLITIOJHEHNEM Pa3/IMUHBIX COLMAIBHBIX POJiel, MIaHUPOBaTh
paboTy TpyMIibl, palfioHaILHO pacrpezesiTh 00s3aHHOCTH U TI/TAHUPOBATh
JesITe/IbHOCTh B HECTaHAAPTHBIX CUTYAIUsX, afleKBaTHO OIIeHWBATb BKJIa/
KaKZIOr0 13 yYaCTHHUKOB TPYMITHI B PellieHre pacCMaTpHUBaeMOM Ipo0ieMbl



