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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
eCTeCTBeHHO-Hay4YHOUN KapTHHBI Mupa obyuaromuxcs 10 kiacca ipy o0yueHHHr UX
¢u3rke Ha 0a30BOM YpPOBHe Ha OCHOBE CHCTEMHO-ZeSTeJbHOCTHOTO TOAXO0/a.
[Iporpamma 1o @¢u3MKe CcoOTBeTCTBYeT TpeboBanusm @OI'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,
onpe/ie/ieHUsi JOCTOBEPHOCTHU MOJTyYeHHOT 0 pe3y/bTaTa;

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

Ha wusyuenne ¢usuku (6a30BbI ypoBeHb) Ha YPOBHe CpeiHero o0iiero

obpazoBanust oTBoAUTCS B 10 Kiacce — 68 uacoB (2 yaca B HeJIeJi0)

[TpennaraeMelii B TiporpamMme 10 (¢u3MKe TiepeueHb J1labOpPaTOPHBIX U

MPaKTUUeCKUX paboT sBJ/seTCS peKOMEeHAOBAaHHBIM, YuuTe/lb [ejlaeT BbIOOD
TpoBe/ieHUsT 1ab0paTOpHBIX pPaboOT U OMBITOB C YYETOM HWH/WBUyaTbHBIX
ocobeHHOCTeM 00yUaroIMxCcs.



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
obocHoBaHue. bpoyHoBckoe gBwkeHue. [Iuddysus. XapakTep ABWKEHUS U
B3aMMOJZIEICTBUSl 4aCTUL] BewlecTBa. MoJenu CTpoeHUsl ra3oB, >XUAKOCTeU U
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.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro rpegmera «@u3nKa» Ha ypoBHe cpefiHero obiiero obpa3oBaHusi (6a30BbIid YPOBEHB) [[O/DKHO
00ecTeunTs AOCTHKEeHUe Ce[yIOIMNX JIMYHOCTHBIX, MeTarpeIMeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHbBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHS yueOHOro rnpeaMera «Pu3mKa» JO/DKHBI OTPa’KaTh TOTOBHOCTb M CITOCOOHOCTD
00yuaroluxcss PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHON BHYTPEeHHeW TMO3ulldedl JIMYHOCTH, CHCTEMOM I[[€HHOCTHBIX
OpHEeHTAl[ii, TO3UTHBHBLIX BHYTPEHHUX YOEXIEHWM, COOTBETCTBYIOIIUX TPAJUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO
o0111ecTBa, paciIvpeHre >KU3HEHHOTO OIbITa W OITbITa [IeATeTbHOCTU B TPOIecce peanu3allid OCHOBHBIX HarlpaBIeHUM
BOCITUTATE/IbHOU J1eSITe/IbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaX/1aHCKOr0 BOCIMTAHUSA:

cchOpMHPOBAHHOCTh T'PAYKJAHCKOM TTO3ULIMKM 00yYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O UjieHa POCCHUMCKOTO
o0111eCTBa;

TIPUHSITHE TPAJUI[MOHHBIX 00II[eue/1oBeueCKUX I'yMaHUCTUUECKUX U IeMOKPAaTHUeCKUX 1[eHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO [IesiTeIbHOCTh B UWHTepecax TpaKJaHCKOTO oOIecTBa, yd4acTBOBaTh B
camoyTIpaB/ieHHH B 00pa3oBaTe/ibHOM OpraHu3aliviy;

yMeHUe B3aUMO/IeMCTBOBATh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLIUSIMU Y Ha3HaUeHUeM;

TOTOBHOCTh K T'yMaHWUTApHOM Y BOJIOHTEPCKOM J1eSITe/IbHOCTY;

2) NaTpUOTUYeCKOro BOCNIUTAHMSA:

c(hopMHUPOBAHHOCTb POCCHUMCKOM IpaKJaHCKOW UAeHTUUHOCTH, IaTPUOTU3MA;

I[eHHOCTHOE OTHOIIIEHWe K TOCyZapCTBEeHHBIM CUMBOJIaM, JOCTVP)KEHUSIM POCCHUUCKMX YUYEHBIX B 00/1aCTU (PU3UKHU U
TeXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

chopMHPOBaHHOCTb HPAaBCTBEHHOI'O CO3HAHUSI, STUUECKOT0 TT0Be/IeHUS;



COCOOHOCTh  OLIeHWBATh CHUTYal[di0 U TIPUHUMATh OCO3HaHHBIE peIleHHs, OPHUEHTUPYSICh Ha MOpPa/IbHO-
HPaBCTBeHHbIe HOPMbI U LIEHHOCTH, B TOM UHCJIe B [iesiTe/IbHOCTUA YUEHOTO;

OCO3HaHUe JIMYHOT'0 BKJ/IaJia B IOCTPOeHUe YCTOMUMBOTro OyAyIiero;

4) 3cTeTHUeCcKOro BOCIMTAHUA:

3CTeTHUYeCKOe OTHOIIIeHWe K MUDY, BK/TIOUasi 3CTeTUKY HayYHOT'O TBOPUYECTBA, MPUCYIIero pu3ndeckoi HaykKe;

5) TPyAOBOr0 BOCIIUTAHMS:

VHTEepeC K pa3/IMuHbIM cepam NMpodecCuoHaTbHOM AesiTeTlbHOCTHA, B TOM YKCJIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOU,
yMeHHe COBepIIIaTh 0CO3HaHHBIM BBIOOD OyayIieii mpodeccu 1 peai30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHbI;

TOTOBHOCTh ¥ CIIOCOOHOCTb K 00pa30BaHMUI0 ¥ CaM000Opa30BaHMIO B 00/1aCTH (DHM3UKU Ha TIPOTSHKEHUN BCeH JKU3HM;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUS:

c(hOpMHPOBAHHOCTb 3KOJIOTMUeCKOM Ky/IbTypbl, 0CO3HaHUe I7106a/bHOr0 XapakTepa 9K0JI0THYeCcKuX rpobsieM;

MJIaHMPOBaHKE U OCYILeCTB/IEHUE JeMCTBUI B OKPY)Katolllel cpejie Ha OCHOBe 3HaHMS LieJleid YCTOMUKMBOIO pa3BUTHS
Yye/I0BeueCTBa;

paclliMpeHye OrbITa JlesiTeTlbHOCTH 3KOJI0rMUeCcKoi HarpaB/ieHHOCTH Ha OCHOBE UMEIOILMXCS 3HAaHUM 110 (PU3HKe;

7) 1IeHHOCTH HAyYHOTr'0 I03HAHMS:

c(hOpMUPOBaHHOCTh MUPOBO33PEHNs], COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (PM3UUECKOUN HAayKU;

0CO3HaHUe 1[eHHOCTH Hay4HOU /iesITe/TbHOCTH, TOTOBHOCTD B TIpOIiecce u3yueHusi (PU3UKH OCYIIeCTB/IATH IMPOEKTHYIO
Y MCCJIeIoBaTeTbCKYH0 JleATe/TbHOCTh UHAWBU/Iya/IbHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeliCTBUS

Bba3oBblie jloruuecKue JeficCTBUA:
CaMOCTOSITe/TbHO (POPMYIMPOBATh U aKTyaIM3upPOBaTh Mpob/ieMy, pacCMaTpUBaTh eé BCeCTOPOHHE;
onpe/ie/isATh LeJN JlesiTeTbHOCTH, 3a/laBaTh MapaMeTphbl U KPUTEPUU UX JOCTKEHUS;
BBISIB/ISITh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B pACCMaTPUBAEMbIX (PU3NUECKUX SIBJIEHUSX;



pa3pabaThiBaTh IJIaH pellleHUs] TPOoOieMbl C yUETOM aHa/kM3a WMEIIMXCS MaTepyanbHBIX M HemaTephaIbHbIX
pecypcoB;

BHOCUTb KODPEKTHBBI B [IeTe/IbHOCTb, OlleHUBaTh COOTBETCTBUE pe3y/bTaTOB 1ie/isiM, OLleHWBaThb PUCKHU
TIOCJIe/ICTBUMN JiesiTeTbHOCTY;

KOODZMHUPOBaTh W BBIMOMHATL pab0OTy B YCJOBUSIX peasibHOTO, BHUPTYaJbHOTO W KOMOWHMPOBAHHOTO
B3aMMO/IeMCTBUSI;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHHe MPY PellleHUH KU3HeHHBIX TIPo0ieM.

Bba3oBble ucc/ieioBaTe/IbCKHe JefCTBYS:

BJIaZIeTh HAYYHOW TePMHUHOJIOTHEH, KITFOUeBbIMU MOHATUSIMU U MeToJjlaMH (hr31u4eCcKou HayKu;

B/Ia/IeTh HaBbIKaMU yueOHO-MCC/e/I0BaTe/IbCKOM U MPOEKTHOMW [lesiTeTbHOCTH B 00/1acTH (DM3UKH, CTIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITE/IbHOMY TIOMCKY METO/IOB pellleHusl 3ajjau  (U3NUecKoro CcofiepkaHusi, NPUMeHeHHUIO
pa3/IMUHbIX METO/JOB MO3HAHUS;

B/a/IeTh BHUAAMU JeSATebHOCTA 10 TIOYyYeHWI0 HOBOTO 3HAHUS, €ro HWHTeprpeTanuy, Tpeobpa3oBaHUI0 U
TIPUMEHEHHIO B Pa3/IMUHBIX YUueOHbIX CUTYyalUsIX, B TOM YKCJ/Ie TIPU CO3/laHHU YueOHbIX MPOeKTOB B 00/1aCTu (pU3UKY;

BBISIBJIITh TIPUUKMHHO-CJIe/[CTBEHHbIE CBSI3U M aKTYyaJU3UpOBaTh 3a7lauy, BbIJBUraTh TUIIOTE3y eé pellleHus, HaXOAUTh
apryMeHThI /ISl /I0Ka3aTelbCTBa CBOMX YTBEP)K/IeHUM, 3a/laBaTh [TapaMeTphl U KDUTEPUU pPellleHus;

aHa/IM3MpOBaTh MOJyUeHHble B XOJe pelleHusl 3a/laud pe3yJ/bTaTbl, KPUTUUECKU OlLleHUBaTh UX [OCTOBEPHOCT,
TIPOTrHO3MPOBAaTh U3MEHEeHUEe B HOBBIX YC/IOBUSIX;

CTaBUTh U (OpMyMpOBaTh COOCTBeHHbIE 3a/lauM B 0Opa3oBaTe/bHOU JesiTeTbHOCTH, B TOM YHC/e TIPU U3yUYeHUU
bY3UKY;

JaBaTh OL[EHKY HOBLIM CUTYaI[UsM, Ol[eHUBaTh MPHOOPETEHHDBIH OIBIT;

yMeTb [epeHOCHTh 3HaHUs 10 (hr3UKe B MPAaKTUUYeCKyH0 00/1acThb XKU3HeAesTeTbHOCTH;

yMeTh UHTErpHUPOBaTh 3HAHHUS U3 pa3HbIX MPeIMeTHBLIX 00/1acTel;

BbIZIBUTATh HOBbIE WJIeU, Mpe/ijiaraTh OpUruHaabHbIe MOAXO0bl U PellleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, [JOMYCKAIOII1e aTbTePHAaTUBHbIE PellleHHs.

Pabota ¢ nuadopmarueii:



B/a/IeTh HABBIKAMM TI0/yuyeHHsT HWH(popMaluu (U3NUeCKOro cojiep)KaHusi U3 HWCTOUHUKOB Ppa3HbIX THIIOB,
CaMOCTOSITeJTbHO OCYILeCTB/SATh TIOUCK, aHa/M3, CUCTeMaTU3al[ui0 ¥ WHTeprpeTaluio WHGOPMalMy pa3/IMUHbIX BUJIOB U
dbopm mipeficTaB/IeHYS;

OlLleHUBaTh JI0CTOBEPHOCTb UH(OPMALIUK;

WCTIO/Tb30BaTh CpeAicTBa WHGMOPMAILMOHHBIX ¥ KOMMYHUKAILIMOHHBIX TEXHOJOTMM B pellleHWH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3afau C cobsroZieHeM TpeOOBaHUN SPrOHOMMKH, TeXHUKH 0e30MacHOCTH,
TUTHeHbl, pecypcocOepe)KeHus], paBOBbIX U 3TUUECKHUX HOPM, HOpM MH(OPMaI[MOHHOW 6e3011aCHOCTH;

Co3/laBaTh TEKCThl (DU3MUECKOTO COJiep)KaHus B pa3/MuHbIX (opmaTax C y4éToM Ha3HaueHUss WHbOpMaluu u
1[e/IeBOY ayJUTOPHH, BbIOMpAsi ONTUMAaIbHYIO (POPMY TIpe/[CTaB/IeHUs U BU3yaIU3arjii.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YueOHbIe JeHCTBHUS:

OCYIIIeCTB/ISAITh OOIIleHre Ha YPoKax (hHM3MKHU ¥ BO BHEYPOUHOM /1eATeTbHOCTH;

PAacCII03HABaTh MPEIOCHIIKH KOHQIMKTHBIX CUTYalUi U CMATYaTh KOH(JIUKTHI,

Pa3BEPHYTO M JIOTMUHO M3/1araTh CBOIO TOUKY 3PEHHMS C MCIT0/Ib30BaHHEM SI3bIKOBBIX CPe/ICTB,;

TTOHUMATh Y UCTI0Ih30BaTh MPEUMYII[eCTBa KOMaHIHOW U WHAWBUAYaTbHON pabOTHI;

BbIOMpATh TEMATHUKY U METO/bl COBMECTHBIX JEHCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOYKHOCTEH KaXKI0ro uieHa
KOJIJIeKTHBA;

TIPUHUMATh 1€/ COBMECTHOM JIesiTe/IbHOCTUA, OPraHMW30BbIBaTh U KOOPAMHUPOBATh JEHCTBUS T10 €€ JTOCTH)KEHHUIO:
COCTaB/IATh TUIAaH ZeMCTBUM, pacrpeziesiiTb POM C YUETOM MHEHMM Y4YaCTHUKOB, OOCY>XJaThb pe3y/bTaThl COBMECTHOMN
paboThr;

OLIEHMBaThb KaueCTBO CBOETO BK/IaZida M KaKIOr0 y4aCTHHKA KOMaHZbl B OOIMH pe3ynbTaT 10 pa3paboTaHHBIM
KPHUTEPUSM;

TIpe/i/laraTh HOBbBIE TIPOEKTHI, OLIEHWBATh WeU C TIO3UIUM HOBH3HbI, OPUTHHATBHOCTH, TPAKTHUYeCKON 3HAUMMOCTH;

OCYILIECTB/ISITh TIO3UTUBHOE CTpaTerMyeckoe II0BeZieHHe B Pa3/IMUHBIX CHUTYal[UsiX, IIPOSIB/IATL TBOPYECTBO U
BooOpakeHHe, ObITh MHUI[HUATHBHBIM.

Pery/sTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA



Camoopranusanus:

CaMOCTOSITeJTbHO OCYIIeCTB/IATh TI03HABATENbHYIO [IesiTeIbHOCTh B 007acTh (M3UKM U aCTPOHOMHH, BBISIBJISITh
1po06JIeMBI, CTaBUTh U (JOPMYJIMPOBATh COOCTBEHHbBIE 3a/[aUM;

CaMOCTOSITe/TbHO COCTaB/ISTh TUIaH PeIlleHUs] PAaCUETHBIX M KaueCTBeHHBIX 3afiau, TUIaH BBITIOJIHEHHUS TTPAKTHUECKOMH
paboThI C YUYETOM UMEIOIIUXCSI PeCypCOB, COOCTBEHHBIX BO3MOXXHOCTEH U TIPe/IIOUTeHH H;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpejMeTa Ha OCHOBE JIMUHBIX TTPe/[IIOUTeHHH;

Jle/laTb 0CO3HAHHBIM BBIOOD, apryMeHTHPOBATh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a pellleHHe;

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh (DOPMUPOBAHUIO W TIPOSIBJIEHUIO 3PYAULIMM B 00s1acTH (DM3UKH, TOCTOSIHHO TIOBBIIIATh CBOM
oOpa3oBare/ibHbIN U KYJ/IbTYPHBIN YDOBEHb.

CaMOKOHTPO/Ib, SMOIUOHA/IbHbIA HHTE/JIeKT:

JlaBaTh OL[eHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTHBBLI B JesiTe/IbHOCTb, OLIEHWBAaTb COOTBETCTBHE Pe3yJ/bTAaTOB
L[eJIsIM;

B/Ia/IeTh HaBBbIKAMM IT103HABaTe/bHON pedIeKCHH KaK OCO3HAaHHSl COBEpPIIaeMbIX [AeMCTBUM W MBIC/IUTETbHBIX
TIPOL[ECCOB, WX Pe3y/IbTaTOB ¥ OCHOBAHMIA;

WCTI0/Th30BaTh NPHUEMBI pedIeKCHH /1S OL[eHKW CUTYalli, BbIOOpa BEPHOTO pellieHus;

yMeTb OL|eHMBaTh PUCKWA U CBOEBPEMEHHO MPUHUMATh pellleHus TI0 UX CHKeHUIO;

IIPUHUMATh MOTHBBI M apT'YMEHTBI IPYTUX TPH aHa/li3e pe3y/IbTaToB [1esTeTbHOCTH;

TIPUHUMATh Cebsl, TOHNUMasi CBOM HeJIOCTaTKHU U JOCTOMHCTBA;

TIPUHAMATh MOTUBBI M apT'YMEHThI APYTUX TIPY aHa/l3e pe3yJ/IbTaToB /lesTeTbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPABO IPYTUX Ha OLIMOKHU.

B mpotiecce AoCTXeHHSsI IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHS IIPOTrPaMMBbI 10 (hH3UKe [I/I1 YPOBHS CpeJHEro o0IIero
oOpa3oBaHUs y 00yUaroIUXCsl COBEPIIIEHCTBYETCSI IMOLIMOHA/IbHBIN UHTEIEKT, TIPeATIo/iaramiyiii chopMHUPOBAaHHOCTD:

CaMOCO3HaHUS, BK/IIOUAIOIIEr0 CMOCOOHOCTh TOHMMATh CBOE 3MOI[MOHAIBHOE COCTOSIHWE, BU/IeTh HaIlpaBJ/IeHUs
Pa3BUTHSI COOCTBEHHOM IMOLIMOHATBLHOM Cepbl, ObITH YBEPEeHHBIM B cele;



caMOpery/iMpoBaHusi, BK/IHOYAIOIIEro CaMOKOHTPOJIb, yMeHHe TPUHUMaThb OTBETCTBEHHOCTb 3a CBOE TOBe/ieHue,
CIIOCOOHOCTH a/JalTUPOBAThCS K IMOLMOHA/ILHBIM M3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITh OTKPLITHIM HOBOMY;;

BHYTPE€HHeW MOTHBALUM, BK/IIOUalOlllel CTpemsieHHe K JOCTWKEHUIO 1e/IM U yCIiexy, ONTUMHK3M, WHULIMaTUBHOCTD,
yMeHHe [IeCTBOBaTh UCXO/s U3 CBOMX BO3MOKHOCTEH;

IMIATAY, BK/IFOYAIOIIEed CMOCOOHOCTh IMOHWUMAaTh SMOIMOHATbHOE COCTOSIHWe [ApPYTUX, YUUThIBAaTh €ro IIpu
OCyI1leCTB/IeHUM 0011[eHus], ClTOCOOHOCTb K COUYBCTBHUIO U COTIEPEXXKUBAHMUIO;

COLIMA/IbHBIX HABBIKOB, BKJ/IIOUAIOIUX CIIOCOOHOCTH BBICTpaWBaTh OTHOIIIEHWS C APYTUMHU JHOZbMHU, 3a00TUTHCS,
TIPOSIBJIAITb UHTEPEC U pa3pellaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IBTATbBI

K koHiy obyuenuss B 10 K/acce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM YpOBHe [IO/DKHBI OTpaXkaTh
c(hOopMHUPOBAHHOCTD y 00yUarOIIUXCsl YMEeHUM:

JIEMOHCTPHUPOBaTh Ha MpUMepax posb U MeCTO (PM3MKW B (POPMUPOBAHUM COBPEMEHHOM HayUHOM KapTHUHBI MUpa, B
Pa3BUTHH COBPEMEHHOU TEXHUKU U TEXHOJIOTHH, B MPAKTUYECKOU [1eITeIbHOCTH JIFOZE;

YUUTHIBATh TPaHULIbI IPUMEHEHUs M3YUYeHHbIX (PM3UUeCKUX Mojiesieli: MaTepyasibHasl TOUKa, MHepLUaibHas cChcTeMa
oTcuéTa, abCcoMOTHO TBEpZOe Teso, UAeasbHbIA ra3, MOJeIu CTPOeHHUs ra30B, XKUAKOCTeH U TBEP/BIX Tes, TOUeUHbIN
3JIEKTPAYECKUU 3apsifi TIPU pelleHry (PU3NYecKrx 3a/ay;

pacrio3HaBaTh (pu3nueckue siBjieHusi (TIpoLiecchl) U OOBSICHATH UX HA OCHOBe 3aKOHOB MeXaHWKH, MOJIEeKY/ISIPHO-
KUHETUUeCKOW TeOpWUH CTPOEHMSsI BellleCTBa U 3JIeKTPOAMHAMUKU: paBHOMEDHOe M pPaBHOYCKOPEHHOe MpSMOJIMHEeNHOoe
JBIKeHUe, CBOOOHOe Ma/ieHure TeJl, IBUKeHUe TI0 OKPYKHOCTH, UHepLus, B3auMo/ielicTBure Tes, Auddy3us, 6poyHOBCKOe
JBIDKEHUE, CTPOeHMe >KUAKOCTeM U TBEPABbIX Tes, M3MeHeHWe 0OBEMa Ten MpPU HarpeBaHWU (OXJIAXKEeHUU), TerIOBOe
paBHOBeCHe, HCIapeHWe, KOHJeHCalys, IJIaB/leHue, KpPUCTa/uIM3alusi, KWIleHWe, BJIa&)KHOCTb BO3/yXa, IOBbILLIEHUE
JlaB/IeHus ra3a MpU ero HarpeBaHWU B 3aKPBITOM COCY/[le, CBSI3b MeX/ly NapameTpaMM COCTOSIHUS Ta3a B M30MpoLieccax,
3/1IeKTpU3aLUs Tesl, B3aUMOJEeUCTBHUE 3apsifiOB;

OMUCHIBATb MeXaHWYeCKOe [BIKeHHEe, WCMOJb3ysd (U3MYecKre BeWUYMHBI: KOOpJMWHATa, IyThb, IepeMeLleHue,
CKOPOCTb, YCKOpeHHe, Macca TeJa, CUla, UMITyJ/IbC Tejla, KWHeTUUeCKasi SHeprus, NMoTeHLMa/lbHas SHeprus, MexaHnueckKas



paboTa, MexaHMuUecKasi MOIIIHOCTh; TIPH ONMMCAHWM MPaBW/ILHO TPAKTOBATh (PU3WUUECKHN CMBIC/I UCIIOMb3YEMbIX BEJINUMH,
ux o0003HaueHUs] W €JUHUILbI, HAXOAWTh (OPMYJIbI, CBS3bIBAIOIIME [JaHHYIO (PU3NUECKYI0 BEJMUHMHY C APYTUMH
BeJIMYHMHAMU;

OMNMCHIBaTh U3yUYEHHbIE TEIJIOBbIe CBOMCTBA TeJl Y TEIJIOBbIE SIBJIEHUS, UCTIO/b3Ys (DU3UUeCKUe BeJIMUMHBIL: JaB/eHHe
rasa, TeMrnepaTypa, Cpe/iHsisl KWHeTHUeCKasi SHeprysi XaOTUUeCKOro JABM)KeHUsI MOJIEKYJI, CpeJIHEKBa/[paTUUHasi CKOPOCTh
MOJIEKYJI, KOJIMUECTBO TeT/IOThI, BHYTPEHHSIST SHeprus, pabora rasza, Ko3h(HIMeHT I10/Ie3HOr0 AEeMCTBUS TErIOBOTO
JIBUTaTeJIs]; TPA OMMCAHWM TPAaBWIbHO TPAKTOBaTh (DHM3MUECKHM CMBIC/T MCMOJb3yeMbIX BeJWYWH, MX 0003HaueHUs U
eIUHULIbI, HAXOIUTb (POPMY/JIbI, CBSI3bIBAIOLINE JaHHYIO (DU3UUECKYH0 BEJIMUMHY C APYTMMHU BeJIMUUHAM;

OMKMChIBaTh M3yUeHHbIe 3/IeKTPUUYECKHe CBOMCTBA Bell[eCTBA W 3/1eKTpUUecKue siBjieHus1 (MPOLIeCChl), WCMOJIb3Ys
dbu3rnueckre BeJIMUMHBL: 371€KTPUUECKUH 3apsifi, 3/IeKTpUUeckoe Ti0jie, HaIpsyKEHHOCTb TM0JisA, TOTeHLMaa, pa3HOCTh
MOTEeHIWA/IOB; TIPY OMMCAHWM TMPaBUILHO TPaKTOBaThb (hHM3MUECKHI CMBICT HCIIO/Mb3yeMbIX BeMUMH, UX 0003HAaueHUsl U
e[IUHULIbI; YKa3bIBaTb (POPMY/IbI, CBSI3bIBAIOLIME JJaHHYIO (DM3UYECKYI0 BeJIMUMHY C IPYTUMU BeJIMUMHAMY;

aHaIM3UPOBaTh (hU3HMUeCKUe TIPOLIeCChl U SIBJIEHUS], UCTIOMb3Ys (pr3nuecKre 3aKOHbI U MPUHLIUIILI: 3aKOH BCEMHUPHOT0
TaroteHusi, I, 11 u III 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MeXaHWUYeCKOM SHEpPryy, 3aKOH COXPAaHEHWs WMITYJIbCa,
TIPUHLMIT CYNEPO3ULMKA CHUJI, TIPUHLIMIT PaBHOIPABUS WHEPLUATbHBIX CHACTEM OTCU€Ta, MOJIEKYJ/ISIPHO-KUHETUUECKYIO
TEOPUI0 CTPOEHUS BEIeCTBa, ra30Bble 3aKOHbI, CBSI3b CPe/IHEU KMHETUUECKOM SHEPrUM TeIJIOBOTO ABHW)KEHUS] MOJIEKYJT C
abCOJTIOTHOM TeMITepaTypoH, TePBbIM 3aKOH TePMOJUHAMUKH, 3aKOH COXPaHEHHs 3/IEKTPUUECKOT0 3apsa, 3akoH KyoHa,
TpM 3TOM pa3auyaTh CJAOBECHYI (POPMY/JHMPOBKY 3aKOHAa, ero MaTeMaThueCkKoe BbIpa)KeHWe M YCJI0BUSI (TpaHULIb,
00/1acTH) MPUMEHUMOCTH;

OO0BSICHITH OCHOBHBIE TIPUHIIMIIBI AeMCTBUS MaIllH, TTPUOOPOB U TeXHUUYECKUX YCTPOMNCTB; pa3/MyaTh YCIOBUS MX
0e3011aCHOr0 MCI0/Ib30BAHUS B TIOBCEIHEBHOM >KU3HH;

BBITIO/THATb 3KCIIEPUMEHTHI 10 WCC/Ie[JOBaHUIO (PU3NUeCKUX SIBJIeHUM M TIPOLIeCCOB C HCII0/b30BaHHWEM MPSMBIX U
KOCBEHHBIX M3MepeHul, TIpy 3ToM (PopMy/IMpoBaTh TpobemMy/3aZiauy W THUIOTe3y yueOHOro SKCrepuMeHTa, coOMpaTh
YCTaHOBKY M3 TIPe/I0KeHHOT0 000pyI0BaHus1, IPOBOIUTE OITLIT U (HOPMYTMPOBATh BHIBOBI;

OCYIIeCTB/IATh MpsSIMble M1 KOCBEHHBIE M3MepeHUs (U3NUeCKHUX BeJIMUMH, IPA 3TOM BbIOMpATh ONTHMAaIbHBINA CII0CO0
V3MepeHUs U UCTI0/Ib30BaTh U3BECTHBIE METO/bI OLIEHKU TTOTPEIIHOCTe U3MEPEHNUH;



MCC/IeIoBaTh 3aBUCUMOCTU MeXJy (hU3MyeCcKMMH BeTMUMHAMM C UCI0J/Ib30BaHUEM MPSMbIX W3MEePeHU, TIpU 3TOM
KOHCTPYMPOBaTh YCTAaHOBKY, PUKCUPOBATh Pe3y/IbTaThl MTO/yUeHHOUW 3aBUCUMOCTH (hH3UUeCKHUX BeJIMUMH B BUZle TaOIulLl U
rpadMKOB, /leJlaTb BLIBO/IbI 110 pe3y/ibTaTaM UCC/ie/[OBaHUS;

cobsofaTh mpaBwia 0e30MacHOr0 TPyJa TpU TPOBeAEeHHWU HCC/IeJloBaHUM B paMKaxX yueOHOTO 3KCTepUMEeHTa,
yueOHO-MCC/Ie[JOBaTe/TbCKOM U TIPOEKTHOW  /IeATeTbHOCTH C  WCIIO/b30BAaHWEM HW3MepUTE/NbHbIX yCTPOWCTB U
nabopaTopHOTo 000pyOBaHHUS;

peliaTh pPacyéTHBIE 3a/jlauM C SIBHO 3alaHHOM (hHM3MUYECKOW MO/e/bIo, UCM0Jb3ys (hU3nUYecKre 3aKOHbI U MPUHLIUIILI,
Ha OCHOBe aHajM3a yCJIOBHS 3a/laui BBIOMpATh (PU3UUECKYI0 MO/ieNlb, BBIZE/ATh (PU3HNUEeCKHe BeJUUHUHBI U (OPMYJIBI,
HeoOXoJuMble /i1 e€ pellieHus], TTPOBOAUTb PACUéThl M OLIeHWBAThb PeajbHOCTb TIOAYUeHHOrO 3HaueHWs (u3nueckoi
BeJINUUHBI;

pelliaTh KaueCTBEeHHbIe 3a/laud: BbICTPaMBaTh JIOTUUECKHW HENPOTHBOPEUMBYHO 1IEMOUKY PAacCy>K/IeHWM C OMOpOoM Ha
V3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (pU3UYECKUe SBIEHUS;

WCTIO/Tb30BaTh TIPU  pellleHWH yueOHBIX 3a/j|ad CcoBpeMeHHble WH(OPMAIIMOHHbIe TEeXHOJIOTUU [ TIOUCKa,
CTPYKTYpPHUPOBaHHs, UHTepIIpeTalyd U Tpe[CcTaB/ieHHs] yueOHOW ¥ Hay4yHO-TIOMY/ISIPHOM WH(OPMAaLUU, TO/yUeHHOU U3
Pa3/IMYHbIX UCTOUHUKOB, KDUTUUECKH aHA/IM3UPOBaTh MOTyuaeMyr0 UH(HOpMalIULo;

TIPUBOJUTE TIPUMEPhI BK/aJla POCCHHCKUX W 3apyOeXHBIX Yu€HBIX-(DM3UKOB B Ppa3BUTHE HAyKH, OObsCHeHHe
TIPOLIECCOB OKPY’KaIoIllero Mupa, B pa3BUTHE TEXHUKU U TEXHOJIOTUM;

WCTI0/Tb30BaTh TeOopeTHYecKre 3HaHUs 10 (r3MKe B TOBCEJHEBHOW >KU3HU AJisi obecrieueHUs: 0€30MacCHOCTU TIpU
obOpairieHM c mnpubopaMu U TEeXHWUYECKHMMU YCTPOMCTBAMM, [/ COXpaHEHHUs 3/10POBbsi M COOJIIOJIeHHsT HOPM
5K0JIOTMUECKOT0 MOBeJIeHHs B OKPY KaroLlen cpeje;

paboTaTb B IpyITie C BBIIOJIHEHHEM Pa3/IMUHBIX COI[MA/IbHBIX pOJiel, TJIaHUpOBaTh PabOTy T'PYIIbI, pal[iOHATBHO
pacripefie/isitb 0053aHHOCTU Y TIJIAHWPOBATh JesiTe/IbHOCTh B HeCTaHAAPTHBIX CUTYalUsiX, afleKBaTHO OLIeHWBATb BKJIA[|
Ka)K/]JOTO M3 YUaCTHUKOB TPYMIbI B pellleHre pacCMaTpHUBaeMoii TTpo0/ieMbl.



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC

HaumeHoBaHMe Pa3Ae/jioB 1 TeM

KosmmuecTBO uacoB

OnekTpoHHbIe (fudpoBbIie)

Ne n/m KontponbHsblie | TIpakTHYecKH
NMpoOrpaMmbl Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI e paboTbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITIO3HAHUSA
bubmioTeka LIOK
1.1 ®ui3MKa U MeTO/ibl HAyYHOI'0 [T03HAHUS 2 https://m. edsoo.rw/7f41bf72
Nroro nio pazgeny 2
Pa3zpen 2. MEXAHUKA
bubmioTeka LIOK
21 Kuremarika > https://m.edso0.ru/7f41bf72
bubmioTeka LIOK
2.2 Anramika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPaHeHUs B MeXaHUKe 6 1 1 Bubmiorexa OK
https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 20
Pa3pen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/IIPHO-KUHETHYECKOU 10 1 bubmioreka LIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
32 OCHOBBI TepMOAMHAMHKH 12 1 https://m.edsoo.ru/7f41bf72
Wtoro no pa3zpeny 22

Paspen 4. 9JIEKTPOJJMHAMUMKA




41 [TocTosiHHBIN 3/1eKTpUUeCcKUi TOK. TOKH B 12 Bubmoteka IIOK
' pas3/IMYHbIX Cpejax https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
4.2 DNEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
Wroro nio pasgeny 22
PezepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB ITO 68

I[TPOI'PAMME




ITIOYPOYHOE IVNIAHNPOBAHUE

10 K/TACC
KosimuecTBO uacos BJ'IEKT])OHHble
JlaTa u3y4deHus

Ne nu¢poBbIie

Tema ypoka Kourpon | IIpakTn
n/n B oOpa3oBaTe/IbHBIE

cero bHbIE yeckue
paGOTbI paGOTbI MnaH daKT pecprbI

dusnka — Hayka 0 Ipupoje.

1 Hayunsbie METZ bl nofoHlfﬂ 1 07.09 Bubmorexa [JOK

y A ' https://m.edsoo.ru/ff0c32e2
OKpy’Karolllero Myvpa
Ponb 1 MecTo du3vku B

) (dhopMHpOBaHNUY COBPEMEHHOU 1 08 Bbubmoteka LIOK
Hay4YHOW KapTHUHbI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUUYeCKOU JesiTe/IbHOCTU JIt0/Ier
MexaHHUeCKoe JBH)KEHUE.

3 OTHOCUTENBHOCTE MEXaHUYECKOT0 1 14 bubnuoreka LIOK
IBwkenHus. [lepemelijeHre, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsIMO/IMHEHHOe 1 15 bubmoreka LIOK
JBIDKeHUe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe TIpSIMO/IMHEeHOe 1 91 Bbubmoteka LIOK
JBDKeHUe https://m.edsoo.ru/ff0c372e

6 CBo0o/iHOe TIazieHue. Y CKOpeHHe 1 99 bubmoreka LIOK
CcBOOO/IHOTO MaIeHust https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHoe fBrKeHMe.

. bubmmoreka LIOK

7 JBr>KeHre MaTepyaIbHOU TOUKHU I10 1 28

OKPY’>KHOCTH

https://m.edsoo.ru/ff0c3ada




HPI/IHLII/IH OTHOCHUTELHOCTHU I'anmuies.

Touku. Teopema 06 U3MeHeHHUH
KUHETUUeCKOW SHeprumn

8 WHuepuyanpHble CUCTEMbI OTCYeTa 29 bubmmorexa [JOK
PI-IU ' https://m.edsoo.ru/ff0c3be8
ITepBbiii 3aK0H HeroTOHA
Macca Tena. Cuna. [IpuHuun
9 CyIiepno3uLuu cui. Bropoli 3akoH 05.10 Bubmaorexa [IOK
ynep 1 ’ p N ' https://m.edsoo.ru/ffOc3be8
HeroToHa f/151 MaTepuasbHOW TOUKU

10 Tpetnii 3akoH HeroToHa f/151 06 Bbubmoteka LIOK
MaTepHa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cuia

bubmioreka LIOK
11 TsbKecTu. IlepBasg KocMHuueckas 12
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cwuna ynipyroctu. 3akoH I'yka. Bec 13 bubmoteka LIOK
Tesia https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kos(@uuyeHT TpeHusl.

13 Cuia CEH OTHBnel?Hqs)l r]f 151 BI/IE(EHI/II/I 19 Bubmorexa OK

P P A https://m.edsoo.ru/ff0c3f76
TeJla B KUJKOCTU WIU rase
[TocTynartesnbHOe ¥ BpaljaTesbHOe

14 JIBIKeHWe abCOJTIOTHO TBEPZOTO Tea. 20 bubmmoreka IIOK
MowmeHT cuibl. 11nedo cubl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPZIOro TeJla
Vmnynbc MaTepranbHOW TOUKH,

15 CUCTeMbI MaTepUaIbHbIX TOYEK. 26 bubmioreka LIOK
WmrtyibC cuiibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
VMITy/IbCa. PeakTHBHOe [IBU)KeHNe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuneTnueckasi 3Heprust MaTepuajbHON 97 Bbubmoteka LIOK

https://m.edsoo.ru/ff0c4502




17

[ToTeHuManbHas SHEPrHsl.
[ToTeHLManbHAas SHEPrys yIpyro
JlebopMUPOBaHHOM MPY>KUHBI.
[MoreH1ManbHast SHEpPrUs Tesia BOIU3U
MOBEPXHOCTH 3eMJIH

09.11

bubmoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToreH1ManbHbIE U HETIOTeHLIMaIbHbIe
cusibl. CBsA3b pabOTHI
HeIoTeHLUabHbIX CUJI C U3MeHeHHeM
MeXaHU4YeCKOW SHepruM CUCTeMbI TeJl.
3aKOH COXpaHeHUs MeXaHU4YeCKOM
SHEpruu

10

Bubmoteka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHast paboTa
«MccnepoBanue CBsi3u pabOThI CHITBLI C
M3MeHeHWeM MeXaHUUeCKOW SHepPryun
TeJla Ha TIPUMEPE PaCTSHKEHUSI
PE3MHOBOTO XKI'yTax»

16

20

KontposnbHast pabora no Teme
«Kunemaruka. /JiHaMuka. 3akOHbI
COXpaHEeHHsI B MeXaHUKe»

17

Bbubmoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIe M0/I0)KeHUS] MOJIEKYJISIPHO-
KUHEeTUUeCKoU Teopuu. bpoyHOBCKoe
nBwkenue. Iuddysus

23

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep JBUKeHUs U
B3aUMOJeMCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTeN
Y TBEPIBIX TeJ

24

23

Macca monekys. Komuectso
BeliectBa. [loctosgsHHasa ABorazapo

30




TernyioBoe paBHOBecue. Temriepatypa

24 U eé usmepenue. lllkana Temrieparyp 01.12
Lenbcus

75 Npeanbhbiii ra3 B MKT. OcHoBHOe bubmoreka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcosntoTHasi Temriepatypa Kak Mepa

%6 Cpe/iHell KWHeTUYeCKOW SHeprum bubmoreka LIOK
JIBIJKEHUs MOJIeKyJl. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MengeneeBa-KnarnelipoHa

27 3akoH [laymbToHA. ['a30Bble 3aKOHbI
JlabopaTopHasi paboTa

28 «VccnegoBaHve 3aBUCMMOCTH MEXIY
rapamMeTpamu COCTOSIHUS
paspesXxeHHOro rasa»

79 N3omporieccs! B vjeaabHOM rase u ux bubmmoreka LIOK
rpacduueckoe rpejcTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHs1s sHeprus
TePMOJANHAMUUECKON CUCTEMBbI U

30 criocobslI eé n3meHeHusi. Komuectso bubnuoreka LIOK
TEeTUI0ThI ¥ paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
5Hepruvst OHOATOMHOT'O U/lealbHOTO
rasa

bubmioreka 1IOK

31 Brapt enonepeauH https://m.edsoo.ru/ff0c5¢36

Y nenbHas TenI0EMKOCTh BellleCTBa.
bubmioTeka 1IOK
32 KonunuecTtBOo TerioTel npu

Teruionepeave. AuabaTHBIN MpoLjecc

https://m.edsoo.ru/ff0c5c36




HepBbIﬁ 3dKOH TePpMOJAWHAMHKHU U €TI0

bubmuoreka IIOK

33
TpUMEeHeHre K U30IIpoLieccam https://m.edsoo.ru/ff0c5efc
HeobpatumocThb TIpo1IeccoB B

34 nipupo/ie. Bropoii 3aKkoH Bubmorexa [IOK

PHPOAE. P https://m.edsoo.ru/ff0c6230
TepPMOIUHAMUKHU

35 [Mpunuun gevictBus u KIT/I TeryioBoit bubmmoreka LIOK
MallUHEI https://m.edsoo.ru/ff0c600a

36 [ukn KapHo u ero KIIT

37 OKoJioruuecKrie mpooIeMsl
TeI/I03HepPreTUKU

38 O6ob6maronuii ypok «MoJieKyasipHast bubmoreka LIOK
¢du3uka. OCHOBbI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KontposnnHas pabora o Teme

39 «MonekynsipHasi pusvika. OCHOBBI Bubmiorexa LIOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TepPMOJAVUHAMUKI»

40 [Tapoobpa3oBaHye U KOHZEHCALWSI. bubmoteka LIOK
Ncnapenue v kureHue https://m.edsoo.ru/ff0c63b6
A6comoTHasI U OTHOCUTE TbHAS

41 BJ/I&YKHOCTh BO3AyXa. HackllleHHbIN Bubmaorexa [IOK

Ayxa. o https://m.edsoo.ru/ff0c64d8
rnap
TBéppoe Teno. Kpucranmmyeckue u

42 amop@Hble Tena. AHU30TPONUS Bbubmoreka LIOK
CBOMCTB KpUCTaioB. JKnujkre https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHbIe MaTepUallbl
[1naBneHve u KpucTaaIA3aLus.

bubmioTeka LIOK
43 Y penvHad TeruioTa riaBeHus.

Cybmmarius

https://m.edsoo.ru/ff0c6708




bubmioTeka LIOK

44 YpaBHeHue TeryioBoro banaHca
PaBHEHHE TEMIOBOT /1At https://m.edsoo.1u/ff0c6820
OneKTpu3aLus Tel. DeKTPUUeCKUn
45 3apsz. [Ba Buia 3/1eKTpUUECKUX Bubmmorexa [OK
PAA. A p https://m.edsoo.ru/ff0c6bcc
3apsiZioB
IIpoBOAHUKH, INSJIEKTPUKU U
46 ncf)n HAOBO HIfKI/I 3aK(l;)H COXpaHeHus Bubmiorexa [JOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
3/7IEKTPHUYECKOr0 3apsiia
B3aumogeiicTBre 3apsi0B. 3aKOH
47 Kynoua. ToueuHrlii 3/1eKTpUUeCcKUii Bubmiorexa HOK
y ) p https://m.edsoo.ru/ff0c6ced
3aps
HarnpspkéHHOCTB 3/1eKTpUUeCKOro
48 noss. [IpyHLMn cynepnosvuumn bubmoreka LIOK
3/1eKTpUUeCKUX 1oseu. JInHuu https://m.edsoo.ru/ff0c6df2
HAaITpsHKEHHOCTH
PaboTa CuI 3/1eKTPOCTaTHUYECKOTO
49 noJis. IToreniiuan. PasHocTb Butmaorexa OK
) Haar. https://m.edsoo.ru/ff0c6£00
TOTEeHIMaIoB
IIpoBOIHUKY U TWUSIEKTPUKU B
POBOA A P bubmioreka LIOK
50 3/IEKTPOCTAaTUUYECKOM ITOJIe.
https://m.edsoo.ru/ff0c7018
[vsnekTpuyeckasi IPOHULIAEMOCTb
R Bubnuoteka IJOK
51 OneKTpoéMKoCTb. KoHgeHcaTop nomorexa L
https://m.edsoo.ru/ff0c7126
OJIeKTPOEMKOCTH IT/IOCKOT'0
52 KOHZleHCaTopa. DHeprus 3apsHoKeHHOro Bubmiorexa LIOK
A pa. p p https://m.edsoo.rw/ff0c72c0
KOH/]eHCaTopa
£3 JlaboparopHast paboTa "Vi3mepeHue

371IeKTPOEMKOCTU KOHleHcaTopa"




o4

[TpuHLMI JeiCTBUS U IPUMEHeHHe
KOH/IEHCaTOPOB, KOMMMPOBA/ILHOTO
amnrapara, CTPyMHOr0 MpUHTepa.
DJIeKTpoCTaTUYeCcKasi 3alluTa.
3a3zemMieHre 371eKTpOrnprubopoB

55

ONeKTpUUYecKrui TOK, yCJIOBUS ero
cylecTBoBaHMs. [10CTOSIHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conporturienue. 3akoH Oma st
ydacTKa L[enu

56

[MTocnepoBatenbHOE, MapasviesibHOe,
CMeIlIaHHOe COeMHeHue
MPOBOAHUKOB. JlTabopaTtopHast paboTa
«/I3yueHune cMeIIaHHOTO COeMHEHUS
PEe3UCTOPOB»

Bubmoteka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTh 37IeKTPUYECKOTO
TOKa. 3akoH [Ixoyns-JleHua

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

58

3akoH Oma /17151 TOTHOU (3aMKHYTOM)
snekTpuuecko enu. Kopotkoe
3aMbIkaHue. JTabopaTopHast pabota
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHyTPeHHero COMpOTUBJ/IEHUSI»

bubmoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTPOHHAasi NPOBOAUMOCTb TBEPABIX
MeTaJlJIOB. 3aBUCHMOCTb
COTIPOTUBJ/IEHHS METa/IJIOB OT
TeMnepaTypbl. CBepXIIpOBOAUMOCTb

60

O/IeKTpUUeCKUil TOK B BaKyyMe.
CBoiicTBa 3/1eKTPOHHBIX ITyUKOB




[TonynpoBoHUKY, MX COOCTBEHHast 1

61 npYMecHas NpoBoAUMOCTb. CBOKCTBa 1 Bubmoteka LIOK
p—n-niepexoga. [TonyrnpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubopbI
OneKTpUYeCcKui TOK B pacTBOpax 1

62 pacruiaBax 3/1eKTPOJIUTOB. 1 Bbubmoteka LIOK
DJIeKTPOJIUTUUECKast JUCCOLaLs. https://m.edsoo.ru/ff0c82ba
OJIeKTPOJIU3
OneKTpUYeCcKui TOK B rasax.

63 CamocTosiTeNnbHbIN 1 1 bubmoteka LIOK
HEeCcaMOCTOSITe/IbHbIN pa3psz. MoyHus. https://m.edsoo.ru/ff0c84ae
ITnasma
DreKTpuUecKre puOOPsI U

64 YCTPOWCTBA Y UX NPaKTHUeCKoe 1 bubmoteka LIOK
rpuMeHeHue. [IpaBu/a TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o01maroIui YpoK 1 bubmmoreka LIOK
«OJIeKTPOHAMUKa» https://m.edsoo.ru/ff0c88be
KonTponbHast paboTa o Teme

66 «DekTpocraruka. IlocTossHHBIN 1 Bbubnuoreka LIOK
3/IeKTPUYeCKUU TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pas/IMuHBIX Cpefax»

67 Pe3epBHbIii ypok. KoHTposibHas 1 bubmoreka LIOK
paboTa 1o Teme "OneKTpoAUMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIi ypok. O606MIaroIHii YPOK 1 bubmoreka IIOK
o TemaM 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB ITO 68

I[TPOI'PAMME










YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» dusuka, 10 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. nozx
penakiueii [TapdentbeBoii H.A., AKiioHepHOe 0011jecTBO «VI31aTeNbCTBO

«[Ipocserenue»

METOJUYECKUE MATEPUAJIBI /11 YUUTEJIA
HNomaliiHuii 3KcriepuMeHT 110 ¢u3uke,7-11 knacc/KobtyHosuu M.T.

Ob6yuenue ¢du3vke B cpefiHei mkosie/baitbopomosa JI.B., bpoekun .B
Yuumcs peruats 3azaun, 10 kacc, Pomaiikesuu A .
®dusuka 3amauHuK, 10-11 knacc/ PeivkeBuu A.II.
COopHUK 3a7]au U yrpaykHeHui 110 du3vke, 10- 11 knacc/ I'magkosa P.A.,
Kocopykos A.JI.
HOV®PPOBbBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET
http://nano-edu.ulsu.ru BupTyanbHbiliMeToAMUeCKUI KaOWHET yunTesst
¢u3uky 1 actpoHomuu: cauT H.H. 'omynvHoM
http://ifilip.narod.ru ladopmarpioHHble TEXHOOTHH Ha YPOKax (hH3UKH.
WHTepakTHBHasi aHUMal[Usi

http://somit.ru MUHTepHeT-MecTO ¢hri3uKa






