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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢u3rke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/iHero OOIiero
obOpa3oBaHus pa3paboTaHa Ha OCHOBe TIOJIOKeHUM W TpeOOBaHWM K pe3y/bTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM ITPOrpamMMbl, TipeacTaBieHHbIX B PI'OC
COO, a Takke C yyéToMm (ezepasbHOI paboueil MporpaMMbl BOCIATaHUSI U
KOHLIETI[MM TIperofiaBaHusi yueOHoro mpeamerta «®dusnka» B 0Opa3oBaTebHbBIX
opraHu3aLysax Poccurickon Depepauyy, peav3yroLnX OCHOBHbIEe
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve mnporpaMMbl M0 (U3MKe HarpaBieHO Ha (HOpPMHPOBaHUe
eCTeCTBeHHO-HayuHOW KapTWHbI Mupa oOyuarouquxcsi 10-11 kmaccoB mpu
o0yueHunr ux Qusnke Ha 6a30BOM YpOBHE Ha OCHOBe CHUCTEMHO-ZesTe/TbHOCTHOTO
noaxoza. ITporpamma mo ¢u3mke cootBercTByeT TpeboBanusm PI'OC COO k
MJIaHUPYEMbIM JIMYHOCTHBIM, TIpeIMETHbIM W MeTarnpeJMeTHbIM pe3y/bTaTam
o0yueHUsl, a TakKKe YUYUTbIBaeT HeOOXOJUMOCTh peasn3aliiid MeXKIpeJIMeTHbBIX
cBsizelt (M3MKU C ecTeCTBEHHO-HAyYHbIMU YueOHbIMU TIpefMeTamMu. B Heil
OTIpeie/ISIIOTCS. OCHOBHBIE 1]/ M3yuyeHUs (PU3MKK Ha YPOBHe CpeJiHero oOIiero
o0Opa3oBaHUsl, T/laHUpyeMble pe3y/bTaTbl OCBOEHHsI Kypca (DU3MKU: JTUUHOCTHBIE,
MeTaripeiMeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o (r3uKe BK/IHOYAeT:

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

TOM YMCJie TIpe]MeTHbIe pe3y/IbTaThl 110 ToJam 00yueHus;

e copepxaHHe yueOHOro rpeaMeTta «Pu3nKa» 10 rogaM o0yueHusl.

du3rka Kak Hayka O HaubOosee oOIL[UMX 3aKOHAaX TPUPO/bl, BBICTyIas B
KauecTBe y4eOHOro IpeiiMeTa B IIKOJIe, BHOCUT CYyIlleCTBeHHBIM BK/IaJ B CUCTEMY
3HaHul 00 okpyskatoljem mupe. LIKoabHBIA KypC (M3MKU — CUCTEMOOOpa3yoIuii
[JIs eCTeCTBEHHO-HAayUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3nuecKre 3aKOHbI
Jie)KaT B OCHOBe TIPOL[ECCOB U sIBJIEHWM, HW3y4yaeMbIX XWUMHel, Ouosioruei,
dbusnueckold reorpadueli U acTpoHOMMeM. lIcrionb3oBaHME U aKTHBHOE
npuMeHeHre  GU3WUYECKWX 3HAHUW  ompefesisseT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTu B cdepe 3HEPreTHUKH, TPAHCIIOPTA, OCBOEHUs
KOCMOCa, TOJIy4eHHsI HOBBIX MaTepuasoB C 3aZ,dHHBIMU CBOMCTBAMHM U JpPYTHUX.
N3yueHue (u3MKM BHOCUT OCHOBHOM BKJajJ B (DOpMUPOBaHHWE eCTeCTBEHHO-
HayyHOW KapTWHbI MHMpa 0O0yuaroluxcs, B (JOPMUPOBaHUE YMEeHUM TMPUMEHSTh
Hay4HbIM MeTO/| TI03HAHUS TPH BBITIOJTHEHUH UMY yUeOHbIX UCC/IeI0BaHUM.

B ocHoBy Kkypca ¢usuKd [ ypOBHS cpeAHero o0iiero ob6pa3oBaHUs
MOJIOKEH psiJi WAeW, KOTOpble MOXXHO pacCMaTpyBaTh KaK TMPUHLUIIBI €ro
TOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTMUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepran U3 BCeX pas3ZiesioB (PU3UKH, BKIKOUYAeT Kak
BOIPOCHI K/1aCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
o0beuHEH BOKpPYr (u3WyecKUx Teopuil. Befyuum B Kypce  sBIsieTCS
(¢opMypOBaHUe Tpe/CTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoes eymanumapusayuu. Eé peanusainus TmipejrnosnaraeT WCIO/Jb30BaHUe
rYMaHUTapHOTO MOTeHMana (U3NYeCcKO HayKd, OCMBIC/IEHUE CBSI3M Pa3BUTHS
¢usukM Cc pasBuTMeM o00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHUMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOieMaMHu.

Hoes npuknaoHoli HanpaseneHHocmu. Kypc ¢u3vku  mipejrnosiaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHHUYECKUX U TEXHOJIOTUYECKUX MPUI0KEHUU
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes 53Kkonozusayuu peanusyeTcsi MOCPEACTBOM BBEJEHUS 3JIEMEHTOB
Cofiep>KaHus, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTODbIe CBsi3aHbl C Pa3BUTHEM TeXHUKW U TEeXHOJIOTHM, a Takke O0OCYXAeHus
npobJ/ieM palvoHaTbHOTO PHPOAOIIO/Ib30BaHUs U 9KOJI0rnueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/leMeHTaMM Kypca (U3MKKM Ha ypOBHe cpeJHero oOiero
obpa3oBaHus SBASAIOTCS (pr3nueckue Teopuu ((popMHUpoOBaHKe TIpeACTaBIeHUN O
CTPYKTYype MOCTpPOeHus1 (U3NYeCKOU Teopru, poyr (yH/aMeHTalbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHBbIX MpeJCTaB/le€HUsIX O T[pUpOZe, TpaHULIax
NMPUMEHUMOCTU TeOpWM, [Jisi OINWCaHUSl eCTeCTBeHHO-HAyUHbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/1eSTe/IbHOCTHBIN MOAXO0J B Kypce (DU3MKU peanu3yeTcs IMpexze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesTeTlbHOCTH O00yJaroluXcsl.
Ons  6a3oBoro ypoBHs Kypca (U3MKKM — 3TO HCIO/b30BaHHWE CUCTEMbI
(bpOHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpble B Tporpamme 1o ¢u3rke o0ObeJuHeHbI B OOIIMI CIIMCOK YYeHUYeCKUX
MPaKTUYeCKUX paboT. BhiziesieHre B ykKa3aHHOM IlepedHe J/1ab0opaTOpHBIX paboT,
MPOBOAUMBIX [/l KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yyaCTHUKaMHu
oOpa3oBaTe/ibHOTO TIpollecca WCXOAs U3 0COOeHHOCTeM TUIaHUPOBaHUS U
ocHalleHusi KabuHera ¢usuku. Ilpu 3TOoM obecreurBaeTcsi  OBJafieHUe
00yyarolMMUCS YMEeHUsSIMU TPOBOJUTH KOCBEHHble W3MepeHUsi, MCC/ef0BaHUs
3aBUCUMOCTeN (U3MUYeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB 10 TIPOBEpKe
Tpe//I0XKeHHbIX THUTOTe3.

Bosblioe BHHMMaHWe y/e/sieTCsl peLIeHWI0 PacyéTHbIX W KaueCTBeHHbBIX
3aga4. Ilpy 5TOM [/151 pacuéTHBIX 3a/au MMPUOPUTETOM SIB/SIFOTCS 3a/lauM C SIBHO
3a/1laHHOM (PU3MYEeCKOU MO/Ie/TbIO, MO3BOJISIFOLLIKE PUMEHSTh U3yUYeHHbIe 3aKOHBI U



3aKOHOMEPHOCTU KaK M3 OJIHOTO pa3fiesia Kypca, TaK W UHTeTpUPYs 3HaHUS U3
pa3HbBIX pa3/enoB. [isi KaueCTBeHHBIX 3a7jau TIPUOPUTETOM SIBJISIIOTCS 3a/laHus Ha
00BsICHEHHE TIPOTeKaHUsl (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIlieu
KU3HU, TpeOyromre BbIOOpa (U3NUecKoW MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu D®I'OC COO K MaTepuasbHO-
TeXHUUeCKOMY obecrieueHHI0 yueOHOro mpoijecca 0a30BbIM YpOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/DKEH U3yUuaThCs B YC/IOBUSX
npeMeTHOr0 KabuHeTa (M3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KabOWHeTa
TIpeIMeTOB eCTeCTBeHHO-Hay4YHOTo I[WKjaa. B kKabuHeTe (GU3MKU [AO/KHO OBbITH
HeobxonuMoe JlabopaTopHoe 000py/O0BaHUWe [/l BBIMTOTHEHUS YKa3aHHBIX B
rporpamMMe 10 pu3HKe yUeHHUeCKHX MPaKTHUeCKUX paboT M 1eMOHCTpAI[MOHHOE
obopyioBaHUe.

HNemoHcTpalioHHOe 06opyZoBaHue (OpPMUpDYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MHWHHMA/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePeUNC/IeHHBIX B TIporpaMme T10 (H3MKe KIFUeBBIX JAeMOHCTpALid  [jis
WCC/IeJOBAaHUSI ~ M3yYaeMbIX SIBJIEHHW W TPOLIECCOB, OMIMUPUUYECKUX H
dbyHIaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUECKHX TTPUMeHeHUH.

JlabopaTopHoe 00opy/0BaHUe [Ji YUyeHHYeCKUX TMpaKTUUecKux paboT
dbopMupyeTcsi B BH/le TeMaTHUYeCKMX KOMITJIEKTOB M 00OecrieurBaeTCss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckrde KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCTI0/Tb30BaHUH aHAJIOTOBBIX U LM(POBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
HM3MEPUTEe/IbHBIX CUCTEM B BU/Ie [TU(POBBIX 1ab0paTopHii.

OCHOBHBIMH T1e/ISIMU M3y4eHust (U3UKHU B 0011ieM 00pa30BaHUU SIBISIFOTCS:

e (QopmHupOBaHMEe HHTEpeca W CTpPeMJieHUs O0ydYaroIMXcsi K HaydHOMY
W3yUYeHUI0 TPHUPOJbI, Pa3BUTHE WX HHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPeJCTAB/IEHUN 0 HAYUHOM MeTo/ie TI03HaHUs ¥ (HOpMUPOBaHMe
WCCJIeJOBATe/TbCKOTO OTHOILIEHHS K OKPY KarOIUM SIBJIEHUSIM;

e (QopmHupoBaHHE HAyYHOIO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3yUYeHHs
OCHOB CTPOEHHs MaTepuH U (hyHAaMeHTaTbHBIX 3aKOHOB (DU3UKUY;

e (QopmupoBaHue yMeHWM OOBSICHATH SBJIEHUS C WCIOIb30BaHUEM
bu3nuecKrx 3HaHUM U HayUHBIX /I0Ka3aTe/bCTB,;

e (hopMHpOBaHUe Mpe/CTaB/eHUNA O PO (PU3UKU [Jjs1 Pa3BUTHSL JPYTHX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTkeHne 3TUX 1jefieid obecrieunBaeTcs pelieHreM CIeyIOIMUX 3a7iau B

ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMKA 00  oOmuX  Qu3MUeCKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/IHOYast MeXaHUKY,
MOJEKY/ISIPHYH0  (DU3UKY, 3/eKTPOJWHAMHUKY, KBAaHTOBYHD (U3UKy U
3JIeMeHTHI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TpPUMEHSATb TeopeTUUeCcKue 3HaHusl IS
00BsicHeHUs] (U3MUeCKUX SIBJeHWA B TpUPOAe W /sl TIPUHSATHS
TpaKTUYeCKUX pellleHuH B MOBCeAHEBHOMW JKU3HMU;

e OCBOEHHME CITIOCOOOB peIlleHHsI pa3/uuHbIX 3a/@d C SIBHO 3a/laHHOM
¢bu3nueckoi MoAeNblo, 3a/lau, MOJpa3yMeBalollUX CaMOCTOsITebHOe
co3JaHue (pu3nUecKor Mozieu, aiekBaTHOW yC/IOBUSIM 3a/jau;

e TIOHMMaHWe (U3UYECKUX OCHOB WM TMPUHIMIIOB JE€MCTBUS TeXHUUECKHUX
YCTPOUCTB U TEXHOJIOTMUECKHUX MPOL[eCCOB, UX BUSHUS Ha OKPY’KarOIIYI0
cpeny;

e OBJIa[leHHMe MeTO/laMHd CaMOCTOSITeJIbHOTO TJIaHWPOBaHUSI U TPOBeAEHUs
(U3MUeCKUX SKCMEePUMEHTOB, aHa/liW3a M WHTepripeTalud HWH(pOpMaluy,
orpezeseHus JOCTOBEPHOCTH TTOJIyYeHHOTO pe3y/ibTaTa;

e CO3/laHHEe YCJIOBUH /i1 Pa3BUTHS YMEHUM TIPOEKTHO-UCCJIe/IoBaTeTbCKOM,
TBOPUYECKOU J1eATeTbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIM ypoBeHb) Ha YPOBHe CpefHero o0iiero
obpa3zoBanHus otBoAuTCs 136 wacos: B 10 Kmacce — 68 yacoB (2 yaca B Heie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJn).

[MpennaraemMblii B TiporpamMme 1o (u3MKe TiepeueHb J1abOpPaTOPHBIX U
MIPAaKTUUYECKUX paboT sB/seTCS pPeKOMEeHJ0OBaHHBIM, YUWUTe/lb Je/laeT BbIOOD
TIpOBeJieHUsT J1abopaTOpPHBIX PabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0COOeHHOCTeN 00yJaroIInXCSl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pes1 1. ®usuka ¥ MeTOABI HAYYHOI'0 I03HAHUSA

dusrka — Hayka O mnpupojie. HayuHble MeTOZbl MO3HAaHUS OKPY’KaroL[ero
mypa. Ponb 3KcnepyuMeHTa W TeopuM B IIpOLieCCe TO3HAHUSL TPUPOJBI.
OKCrepyMeHT B (PU3KKe.

MopenvpoBanue (U3MYeCKUX SIBJIEHWKM U mpoleccoB. HayuHble TUMOTe3bI.
du3nueckre 3aKOHbI U TeOpPUU. ['paHulIbl TIPUMEHUMOCTU (PU3NUECKHUX 3aKOHOB.
[IpuHLMIT COOTBETCTBUA.

Ponb 1 mMecTto ¢U3UKM B (POPMHUPOBAHUM COBPEMEHHOW HAYUHOW KapTHHBI
MHpa, B MPaKTUUeCKOU JesTe/IbHOCTHU JIFOIel.

LemoHcmpayuu

AHanoroBble ¥ I[MGPOBbIe U3MepUTeIbHbIE TPHOOPHI, KOMITbIOTEPHBIE
JaTYUKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHnueckoe aABWKeHUe. OTHOCHMTETBHOCTb MEXaHWYEeCKOTO JBHXKEHUS.
Cucrema otcuyéra. TpaekTopus.

[TepemelrieHre, CKOpPOCTb (CpefiHsSISi CKOPOCTb, MTIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuajibHOM TOUKM, MX MPOEeKI[MM Ha OCH CHCTeMbl KOOpJHWHaT.
CrioxkeHue riepeMellleHU U CI0)KeHWe CKOPOCTeH.

PaBHOMepHOe M paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [ABvkKeHue. ['paduku
3aBUCMMOCTU KOODAWHAT, CKOPOCTHM, YCKOpDeHus, NyTA U TiepeMelleHUs
MaTepHa/ibHOM TOUKU OT BpeMeHHM.

CBo0OosiHOe TlazieHue. Y cKopeHre CBOOOTHOTO TaZieHusl.

KpuBonuHeiiHoe  ABWKeHWe. [IBi)KeHHWe  MaTepyhalbHOM  TOUKM  TIO
OKDY’>KHOCTH C TIOCTOSIHHOM TI0 MO/Iy/TH0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHeWHast
ckopocTh. [Tepros 1 yactoTta obpatrenus. [leHTpocTpeMHUTe/IbHOE YCKOPEHHE.

TexHWUyecKre yCTPOMCTBA M TMpaKTUUYeCKOoe TIpUMEHeHWe: COUAO0MEeTp,
JIBIDKEHUe CHaps/IOB, 1lelHbie U peMEHHbIe Tiepe/lau.

LlemoHcmpayuu

Mogenb cucTteMbl OTCUéTa, WITIOCTPALIUS KWMHEMaTHUeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHye ABW)KEHHI C UCITOTb30BAaHUEM ITPOCTBIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

Habmtopenne nABWKeHWs Tena, OpOIIEHHOTO IIOf YIJIOM K TOPH30HTY H
TOPU30HTA/BHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TIafleHusl.

HamnpasyieHne CKOpoCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHrne HepaBHOMEpPHOTO [BWKEHHUs C LeJIbI0 OrpefiesieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHUS MeXAY NOYTSIMH, IPOUJEHHBIMM TeaoM 3a
1oc/iefioBaTe/lbHble  paBHble IIPOMEXYTKA BpPeMeHM I[IpU PaBHOYCKODEHHOM
JBIJKEHWH C Ha4a/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOILIeHHOTO TOPHU30HTA/IbLHO.

Tema 2. Junamuka

[IpuHuun  otHocurensbHOCTH  ['anmunes. [lepebii  3akoH — HbroToHa.
NHuepuyanibHbIe CUCTEMBbI OTCUETa.

Macca tena. Cuna. [lpuHiun cyneprno3vuuu cuia. Bropou 3akoH HberoTOHa
[J1s1 MaTepyuaJbHOM TOUKU. TpeTuii 3aKoH Hbl0TOHA /1719 MaTepranbHbIX TOUEK.

3aKOH BCceMUpHOro TaroreHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

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

Tpenue. Bugpl TpeHus (MOKosi, CKObXeHUs1, KaueHust). Cuna Tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIb)KeHUs U cuia TpeHusl mokos. KosdduiyeHT TpeHus.
Cwusia cOnpoTHUB/IeHUS TIPU ABWKEHUU TeJla B JKUAKOCTU WU/ rase.

[TocTymnaTesibHOe U BpalllaTesbHOe ABM>KeHHe abCOMIOTHO TBEPAOTO TeJia.

MoMeHT Cu/Ibl OTHOCWTE/NBHO OCH BpalleHus. Ilnedyo cunel. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHUuyeckue yCTPOUCTBA U TIPAKTUUECKOe TpPHUMeHeHWe: MOALLIUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SBneHve WHepLIUMU.

CpaBHeHMe MacC B3aUMOJEUCTBYIOLLIUX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHVe CUJT TPEHUS TT0KOs, KAUeHUsl U CKOJIbKEeHUSI.

YcnoBus paBHOBecusl TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHue aBm>xKeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



NccnepoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLLUX B TPY)KWHE U
pe3uHOBOM o0pa3iie, OT Ux Ae(opMaliuu.

WccnenoBaHWe yCnoBUM paBHOBECHS TBEPAOrO Tenaa, WMEKOLIEro OCh
BpalL|eHHs].

Tema 3. 3aKOHbI COXpAHEHUS 8 MEXAHUKe

NMnynbCc MatepuasbHOM TOUKM (Tena), CUCTeMbl MaTepUa/bHbIX TOYeK.
Nmnynec cusibl M M3MeHeHMe UMILyJbCa Teja. 3aKOH COXpaHeHUs WMITy/bCa.
PeakTrBHOe [IBUKeHUe.

Pabora cuibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi sHeprvsi MaTepuanbHOW TOUKWA. Teopema 00 u3MeHeHUU
KUHETUYEeCKOW SHepruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyTO
nedOpMUPOBAaHHOM  TIPY>KUHBbI.  [loTeHI[ManbHasi ~ JHEprusi Tela  BOMM3U
TIOBEPXHOCTU 3eMJIN.

[loTeHUManbHble M HEMOTEHLWa/bHble  CUJIBL CeBsa3b  paboThl
HEeINOTeH|Ma/TbHBIX CWJI C HW3MEHeHVWeM MeXaHWYeCKOW 3HepPruyd CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEePruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOmép,
TIPY>KUHHBIN NIUCTOJIET, IB)KEHUE PaKeT.

LlemoHcmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IB)KeHUe.

[Mepexop MoTeHI[MAILHON YHEPTHUH B KWUHETHUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHre abCOMIOTHO HEYNPYroro yapa C MOMOILBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs] Ppe3UHOBOIO XKI'yTa.

Paspen 3. Moneky/isipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHeMu4ecKoll meopuu

OCHOBHBIE T10JI0KEHUSI MOJIEKY/IIPHO-KUHETUUeCKOM TeOPUM U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe gBwkeHue. [duddysusa. XapakTep ABWKEHHS WU
B3aMMO/IEICTBUSl 4YaCTUL] BellecTBa. MoJenu CTpoeHUsl ra3oB, >XUAKOCTeU U
TBEPBIX Tel U 00bsiCHEHNe CBOMCTB BelljecTBa Ha OCHOBe 3THX Mojeneill. Macca u
pa3mepsl MoseKyJ1. KonnuectBo Bemjectsa. [loctossHHas ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [llkana temmeparyp
Henbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CcpefHell KWHeTMUeCKOW SHepruu TervioBOro JABW)KeHWs uacTul] rasza. lllkana
temriepaTyp KenbBuHa. I'a30Bble 3akoHbI. YpaBHeHHe MeHzeneeBa—KnaneipoHa.
3akoH [lanbToHa. M3omporiecchl B HieaJbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjecTBa. ['paduueckoe mpejcTaB/ieHWe W30MPOLECCOB: U30Te€PMa, M30X0pa,
n3obapa.

TexHrWyeckue yCTpPOWCTBAa U TMpaKTAYeCKoe TpUMeHeHHe: TepMOMETP,
b6apomeTp.

LemoHcmpayuu

OnbIThl, AOKasbIBarolllMe [UCKPETHOE CTPOeHHe BellecTBa, (ororpadun
MOJIEKY/I OpraHM4eCKUX COeJUHEHU.

OnbIThI TI0 AU PY3UUN XKUAKOCTEN U ra3oB.

Moienb 6POYHOBCKOT'O JBHKEHMUSI.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII[1e CylLL|eCTBOBaHUe ME>XXMOJIEKY/ISIPHOTO
B3aUMO/IEHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY AaB/IeHUs ra3a Ha CTeHKU COCy/a.

OnbIThl, WTIOCTPUPYIOIMEe ypaBHeHHWEe COCTOSIHUS W/eajibHOTO rasa,
M30MPOLECCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OmnpegeneHre MacChl BO3AyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHW
00BbEMa KOMHAThI, ZlaB/ieHUsI U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/y TlapaMeTpaMU COCTOSIHUSL pa3pe>KeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMHuecKoin
CUCTeMbl U CrIoco0bl eé u3meHeHusi. KosinuecTBo TeryioTel U pabota. BHyTpeHHsIs
SHepTUsi ~ OJHOATOMHOTO  HWJea/ibHOTO  Trasa. Bwujbl  Terionepeauu:
TEeTUIONPOBOIHOCTh, KOHBEKI[USI, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBO TemnoThI MPU Terjionepeaaye.

[Mousitve 06 aguabaTHOM mpoiecce. [lepBbIii 3aKOH TepPMOAWHAMUKH.
[TpyuMeHeHre TIepBOTO 3aKOHa TepMOJWHAMHUKWA K H3ompolieccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiiHaMuKUA. HeoGpaTUMOCTh MPOLiecCcoB B IPUPO/IE.

TersioBble  MamwmHbl.  [IpUHIMMOBI  [JeHCTBUS ~ TEIUIOBBIX  MallWH.
[TpeoOpa3oBaHusl 3HEPTHWM B TeIJIOBBIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBus TervioBod MarmHbl. Llukn KapHo u ero ko3dduiieHT ToJie3HOTo
JercTBUsl. DKOJ/IoTHYecKre mpob/ieMbl TerI03HepreTUKHU.



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

LlemoHcmpayuu

Vi3mMeHeHrie BHyTpeHHEH 3HEPrHM Tejla TIPU COBEPIIEHWH pPabOThI: BBLIET
npoOKy 13 OyTBIIKK TI0f [eHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0JeMOHCTPALIUS).

V3meHeHMe BHyTPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Tervionepejaye.

OnpIT TI0 aguMabaTHOMY pacIIMPeHHI0 BO3Ayxa (OIMBIT C BO3AYIIHBIM
OTHUBOM).

Mojenu mapoBoii TypOUHBI, ABUraTe/si BHYTPEHHEr0 CropaHusi, peakKTUBHOT'O
JIBUTaTesl.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

N3mepeHnue yaienbHOM TEMI0EMKOCTH.

Tema 3. Azpecamubie cocmosiHusi eeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue W KoHjeHcalys. VicriapeHue v KumneHue. AOCOMIOTHas U
OTHOCUTe/IbHAasl BJI&YKHOCTb BO34yXa. HacelllleHHbIM Tap. YjenpHasi TeruioTa
rapoobpa3oBaHusl. 3aBUCUMOCTDb TeMTIepaTyphbl KUTIEHUS OT /1aBJIeHUsI.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesla. AHU30TPOIMSI CBOMCTB
Kpucta/uioB. Kuakue kKpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTasTu3alus. Y geabHas TeruioTa tuiaBiaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuyeckre yCTPOMCTBA M MPAKTUUYECKOe TIPUMEHeHHWe: TUTPOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

LlemoHcmpayuu

CBOUCTBAa HACBIL[EHHBIX MAPOB.

KurnieHue 1ipy moOHW>KEHHOM [1aB/IEHUM.

Criocobbl M3MepeHuUst BIaKHOCTH.

HabsroieHre HarpeBaHUs U TI/IaB/IeHMsT KPHUCTA/I/TMUECKOTO BellecTBa.

[eMOHCTpaLUsi KPUCTAJ/IOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHre OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. iekTpoaguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. ODJIeKTPUYeCKUW 3apsz. /[Ba BUJA 3/1eKTPUUeCKUX
3apsAf0B. IIpOBOAHMKH, AM3JIEKTPUKM M TOJIYNPOBOAHUKUA. 3aKOH COXpaHeHUs
3JIeKTPUYECKOro 3apsifa.
BsaumopeiictBue 3apsagoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYECKAN 3apsif,.
OnekTpuyeckoe moJsie. Hamnpsok€HHOCTb — 3/1eKTpyuyeckoro noss.  IIpuHomn



CyNeprno3vLIiA 37eKTPUUYeCKUX Tosier. JIMHUM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cunm  3nekTpocTtathueckoro  rons.  IloteHiman.  Pa3HocThb
NoTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTaTUYECKOM  TIOJIe.
OvsnekTprueckasi MPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TJIOCKOTO KOHZAEeHCAaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyecKre YCTPOMCTBA M MPAKTAUYECKOe TMpPUMEHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETD, 3/JeKTpOCTaThUecKasi 3alliuTa, 3a3eM/eHHe 37eKTpOnpubopoB,
KOH/IEHCATOpP, KONMMPOBAJIbHBIN arrapar, CTPYUHBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M MPUHLIMIT [IeUCTBUS 3/IEKTPOMETpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

OJIeKTpUUeCKoe 1oJie 3apsKeHHBIX TeJl.

ITpoBOIHMKM B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 371€EKTPOCTaTUYECKOM MoOJIe.

3aBUCMMOCTb 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJeHcaTopa OT IUIOLaju
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [IN3JIEKTPUUECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCAaTOopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mokK. Toku @ pazauuHbIX cpedax

ONeKTpUUeCKUA TOK. YC/IOBUS CYLIeCTBOBAHUSI 37€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Harpsokenue. 3akoH Oma /151 yyacTKa Lielu.

OJIeKTpUUYECKOe COMNPOTUBJIEHUE. Y[leJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapaie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

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

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COIMPOTHUB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TOTHOU (3aMKHYTOW) 371eKTprUUecKou 1ienu. KopoTkoe 3aMbIKaHUe.

ONEeKTPOHHasE  MOPOBOJWMOCTb  TBEPABIX  METa/UVIOB.  3aBUCUMOCThb
CONPOTHBJIEHUSI METAJIJIOB OT TemIiepaTypbl. CBepXIPOBOJUMOCTb.

DeKTpuuecKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonyripoBOgHUKH. CobcTBeHHas v rip¥MecHast MPOBOIUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—N-Tiepexo/ia. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKud TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPO/IUTUYECKast IUCCOLMALUsA. DJIeKTPO/In3.



OneKTpuueckud TOK B raszax. CamoCTOSTeNbHBIM M HeCaMOCTOSITebHBIN
pa3psa. Mosnnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPaKTHUeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peOCTaT, WCTOUYHHMKU TOKA, 3JIeKTpOHArpeBaresbHbIe IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKYyYMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKUX TPOBOJAHUKOB OT [IJIUHBI,
TIJIOLa/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMellIaHHOE COe[JHeHYe TTPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JEKTPOABWXKYILeH CWibl. KOpPOTKOe 3aMblKaHHe
raJibBaHM4eCcKOro 3/ieMeHTa 1 OlleHKa BHYTPeHHero CONpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHB/IEHUSI METAJIJIOB OT TEMIEPATYPBbI.

[TIpoBOMMOCTB 3JIEKTPOIUTOB.

VckpoBow pasps/ ¥ IPOBOJYMMOCTh BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/aA.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYILeH CUTbI UCTOUHHMKA TOKA W €ro BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmrozerue 3/1eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCTBSIeTCs C
YUETOM COZiepKaTe/llbHbIX MeXXIIpeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMMUH, reorpadyy ¥ TEXHOJIOTHH.

MedcnpeOomemHble noHssmusi, CBsi3aHHbIe C U3ydyeHHMEM MeTOJ0B Hay4HOIO
TO3HAHUs: SIBJIeHWe, Hay4Hblld (akT, rumoresa, (u3uyeckasi BeJUUMHA, 3aKOH,
Teopwusi, HaOMoieHre, SKCTIePUMEeHT, MOZie/IMPOBaHUe, MO/lefTb, N3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (YHKIIUU:
CUHYC, KOCUHYC, TaHT'€HC, KOTaHT€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXKZEeCTBO,
BEKTOPBI U UX MPOEKILIMM Ha OCH KOOP/IMHAT, CJI0XKEeHHEe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >XUBOW TpUpoze, auddysus, ocMoc,
TeTI000MeH >KUBBIX OPraHU3MOB (BU/IbI TeTlioNepe/iauu, TeryIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIEHUsT B XKUBOU MPUPO/Ie.

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



ra3oB, 3/IeKTpUUYeCKWe CBOWMCTBA MeTAa/I/IOB, 3/I€KTPOJIMTHYECKas AUCCOLUALus,
rajibBaHUKa.

Teoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonozus: Tipeobpa3oBaHue [BMXKEHHN C KCIOJ/Ib30BaHHMEM MeXaHU3MOB,
yU4éT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO/b30BaHWE 3aKOHAa COXpaHeHUs
MMITy/ibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTellb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, 6bITOBON XOI0IUILHUK, KOHIULIMOHED, TeXHOJ/IOTUU
TOJTyUeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/e HaHOMAaTepuasaoB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTAaTHUeCcKasl 3all[uTa, 3a3eM/eHHe 3JIeKTPOrpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe nipubOopkI,
3/IeKTPOOCBETUTE/IbHBIE TPUOODHI, rabBaHUKa.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yuebHOro mipeaiMera «®Pu3nka» Ha YpPOBHe cpefgHero oOIero
obpa3oBanus (0a30BbIM YPOBEHb) ZO/DKHO 00eCITeurTh AOCTHKEHHE CJIeIYIOIUX
JTMYHOCTHBIX, METaNpeMETHBIX U TTPeIMETHBIX 00pa30BaTeIbHBIX pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHBI

JINUHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOTO npeaMeTa «PH3MKa» [OJKHEI
OTpa)kKaTb T'OTOBHOCTb M CIIOCOOHOCTb OOYYaromMXCs PYKOBOJCTBOBATHCS
chOopMUpPOBAaHHON BHYTpeHHeW TOo3ul[Meli JIMUHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpHEeHTAl[di, TIO3UTHBHBIX BHYTPEHHHUX  YOeXIeHWi, COOTBETCTBYIOIIHX
TPAULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[eCcTBa, pacIIMpeHre >KU3HEeHHOTO
OMbITa Y OMbITA AesITeTbHOCTHA B MPOLieCCe peaar3aljid OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATE/IbHOU /1eSITeIbHOCTH, B TOM YUCJIe B YACTH:

1) rpaXgaHCKOT0 BOCIIMTAHMSA:

cchOpMHPOBAHHOCTh TPAXKAAHCKOM TTO3ULMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOT0 00IIeCcTBa;

NIPUHATAE  TPAJULIMOHHBIX  OOIjeuesioBeueCKUX T'YMaHUCTHUECKUX U
JleMOKpaTUUeCKHX 1[eHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO [esiTeJIbHOCTb B MHTepecax I'PaKAaHCKOIo
o0I11ecTBa, yuaCTBOBaTh B CAMOYIIpaBJeHUH B 00pa30BaTe/IbHOM OpraHu3aliy;

yMeHHeEe B3ahMO/IeUCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
1x QYHKIMSIMU U Ha3HaueHUeM;

TOTOBHOCTh K T'yMaHWTAapHOM Y BOJIOHTEPCKOM J1esiTe/IbHOCTY;

2) NaTpUOTUYECKOr0 BOCIIUTAHMS:

chOopMHPOBaHHOCTh POCCHUMCKOU rpakJjJaHCKOH WJIEHTUYHOCTY,
TaTprUOTH3Ma;

1[eHHOCTHOe OTHOIlleHHe K TOCYy/JapCTBEHHbIM CHMBOJIAM, JAOCTWKEHUSIM
POCCHUICKUX YUEHBIX B 00/1aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

chopMHUPOBaHHOCTb HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TTI0Be/IeHUS;

CIIOCOOHOCTh OIIeHWBAThb CUTYal[dI0 W TIPUHUMAaThb OCO3HAHHbIE peIeHwHs,
OpUEHTUPYSICh Ha MOpA/JbHO-HPAaBCTBEHHbIE HOPMbI M 1|€HHOCTH, B TOM UHWCJIEe B
[leTe/IbHOCTU YUEHOI0;

OCO3HaHHe JIMYHOTO BK/IaJla B TIOCTPOEHHE YCTOHUMBOTO OYyIiero;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

3CTETUYECKOEe OTHOIIIEHHWE K MUPY, BK/ItOUasi 3CTETUKY HayUHOr0 TBOPYECTRBa,
rpucyiero (pu3nyeckoit Hayke;

5) TPyAOBOro BOCIUTAHMSA:



WMHTepeC K pa3/iMuHbIM cdepaMm MpodeccuoHaNbHON AesiTebHOCTH, B TOM
YKCJIe CBSI3aHHBIM C (DM3UKOW U TeXHUKOH, YMeHMe COBepIllaTh 0CO3HAHHBIN BBIOOD
Oynayiiieii ipodeccuu U peaTM30BbIBaTh COOCTBEHHbBIE )KHM3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHUIO M caMo00Opa30BaHHIO B 00/1acTH
(GUY3UKY Ha MIPOTSDKEHUH BCel JKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

chOpMHPOBAHHOCTh 3KOJIOTUUECKOW KYy/IbTYphl, OCO3HaHHWe TJI00a/IbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHUe U OCYIeCTB/IeHHe IeMCTBUM B OKPY>Kalolller cpe/ie Ha OCHOBE
3HaHUS L]e/led YCTOWUUBOIO Pa3BUTHS Ue/I0BEYeCTBa;

paciiMpeHue OIbiTa [AesiTeTbHOCTA 9SKOJIOTMYeCKOW HarpaB/eHHOCTH Ha
OCHOBE UMEHIIUXCS 3HAHUM 110 (PU3UKE;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTU Hay4yHOMW [leATe/IbHOCTH, TOTOBHOCTH B TpoLecce
nu3yueHusi GU3UKKA ~ OCYLIECTB/ISATH  TPOEKTHYH) U HCCAe[0BaTe/bCKYIO
JesiTeNTlbHOCTh UHIMBUIyalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe e CTBHs
Bba3oBble jioruyeckue AefcTBUs:
camoCTosiTesIbHO ~ (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefieNiiTh 1ieJid [leITe/IbHOCTH, 3aZlaBaTh TMapaMeTpbl U KPUTEPUM UX
JOCTHKEeHUS;
BbISIB/ISITh ~ 3aKOHOMEPHOCTW U TPOTMBOpeYMsT B  pacCcMaTpUBaeMbIX
bur3UUeCcKuX sIBIeHUSIX;
pa3pabaThiBaTh IJIaH pellleHUs] MPOoOeMbl C YUETOM aHa/M3a WUMEROIUXCS
MaTepyaIbHBIX U HeMaTepUaIbHBIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B IeSITeJIbHOCTb, OLIeHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1]e/15IM, OlleHUBaTh PUCKU MOC/Ie/ICTBUN JesiTeIbHOCTH;
KOODAWHUPOBaTh U  BBHIMIOJHATH paboTy B YC/IOBUAX — peasbHOTO,
BUPTYa/bHOT'O ¥ KOMOMHMPOBAHHOTO B3aUMO/ENCTBYUSI;
pa3BUBaTh KpeaTUBHOE MbILLIJIeHHe TIPU pellleHnH XKU3HeHHBIX MpobieMm.
Ba3oBble ucc/ie/joBaTe/IbCKUe AeiiCTBHA:
BJaZIeTh Hay4yHOW TepMUHOJIOTHelN, K/IHUeBbIMU TOHATUSIMU U MeTO/aMU
bu3ruecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HUCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PM3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (HU3UUECKOTO COJEepsKaHHUs, MPUMEHEHHWIO Pa3InYHBIX
METO/IOB ITO3HAHHS;

BAQJIeTh BHUAAMHU [JeSTeIbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAHUS, €ro
WHTeprpeTalyy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX yueOHBIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3ZIaHUH yUeOHBIX IPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pellleHus, HaXOAWUTb apryMeHThbl [/ Z0Ka3aTeabCTBa
CBOWIX YTBEP)K/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUHN PEIIIeHNST;

aHA/IM3UPOBaTh TMIOMyYeHHbIe B XOZie peIleHus 3alaud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YC/IOBUSX;

CTaBUTL W (HOPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[€HKY HOBBIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb TIePeHOCHUTh 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
YKU3He1esTe/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, MPe/ijlaraTh OpUrHHa/IbHbIE ITOAXO0/IbI U PeIIeHusT;

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

Pa6ota ¢ nuadopmarueii:

B/Ia/IeTh HABBbIKAMH TIO/TydeHHsT UHGOPMAI[UH (PU3UUECKOT0 COJIeP)KaHUsT U3
HWCTOYHWKOB Ppa3HbIX THIIOB, CAMOCTOSTELHO OCYIIECTB/IATh TIOMCK, aHaJIu3,
CHCTEeMaTU3alI0 ¥ WMHTEepIIpeTaljui0 WHGOPMalMK Pa3WyHbIX BHJOB U (OpM
TIpe/ICTaB/IeHHUST;

OLIEHMBATh JOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeACTBA  WHGMOPMAI[MOHHBIX M KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B peIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
3a/au C cobmozeHreM TpeOOBaHWM JProHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUs], TIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMAaLIMOHHOM 6e30MacHOCTH;

Co3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B pa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALIUU U 11e/IeBOM ayJUTOPUH, BbIOUpPast ONMTUMAbHYIO
dopMy IpezcTaB/IeHUs ¥ BU3ya/HU3al[iu.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe yueOHbIe /[eHCTBHUSA:
OCYIIeCTB/IATh O0II[eHHe Ha YpoKax (M3UKH U BO BHEYPOUHOU iesiTe/TbHOCTH;
pacrio3HaBaThb MPEeATIOCHITKA ~ KOHGIMKTHBIX CUTyallud M CMAr4aTth
KOH(JIUKTBI;



Pa3BEPHYTO W JIOTMYHO H3/laraTh CBOK TOUKY 3PEHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TOHMMaTh W UCII0/Ib30BaTh MPEMMYI[eCTBa KOMaHJHOW W WHAWBUYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/bl COBMECTHBIX [EHCTBUM C YUYETOM OOIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXK/[0r0 ujieHa KOJ/IEKTHBA;

NMPUHUMAThb  1IeJTM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBAaTh JEeUCTBUSI TI0 €€ JOCTW)KeHUIO: COCTaB/SATh IUJIaH [IeMCTBUH,
pacrpefiesiiTh POAM C YYETOM MHEHUM YYaCTHHKOB, OOCY)KIaTh pe3yJ/bTaThl
COBMECTHOM paboThI;

OLIEHWBAaTh KAaueCTBO CBOET0 BK/IaJa M KaXKJOr0 ydYaCTHUKA KOMaH/[bI B
0011Iuii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejjlaraTb HOBBIE TIPOEKThI, OLIEHWBaTh WA C TIO3WLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HaUMMOCTH;

OCYIL[eCTB/IAITh TIO3UTHBHOE CTpaTernuyeckoe TIOBeJleHWe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

Pery/IaTHBHBbIE YHUBEpPCa/IbHbIE yYeOHbIe el CTBUA
CamoopraHuszanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABaTeNbHYIO /IeITeTbHOCTh B 00/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBISTH MpOOAeMbl, CTaBUThb U (HOPMYIUPOBAThH
coOCTBeHHbIE 33/]auy;

CaMOCTOSITeJTbHO COCTaB/ISATh TIAaH PeIleHUs] PACUETHBIX M KaueCTBeHHBIX
3a/1a4, T/IaH BBITIO/IHEHUS TIPAKTHUeCKON PaboThl C yUETOM UMEIOIHUXCS PeCypCOB,
coOCTBEHHBIX BO3MOXXHOCTe! 1 TIPeIIIOUTeHHH;

JlaBaTh OLEHKY HOBBIM CHUTYaI[UsIM;

PACIITUPSTh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHH;

JeaTb OCO3HAHHBIA BLIOOD, AapryMeHTHpOBaTh ero, Opatb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb ITPUOOPETEHHBIN OIBIT,

criocobcTBoBaTh (DOPMUPOBAHHWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTe/IbHbIN U KYbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalWsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHMBAaTh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedieKcMd  KaK  OCO3HAHUS
CoBepIllaeMbIX JeNUCTBUM U MBICJIUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAHUI;

HCTI0/Th30BaTh TIPUEMBI pedyieKCHu it Ol[eHKH CHUTYallud, BbIOOpa BepHOTO
pelleHus;



yMeTb OL|eHHMBaTh PUCKHM M CBOEBPEMEHHO TIPMHHMMATh peIIeHUsl 10 HX
CHWKEHHUIO;

MPUHMMAThb MOTHBBI W AapryMeHTbl JAPYTUX TIPU aHaju3e pe3y/bTaToB
nesiTeTbHOCTY;

TIPUHUMATh Cebsl, TOHNUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NMPUHMMAaTh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeTbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPaBO JIPYTHUX Ha OLIHNOKH.

B mpoiiecce AOCTHMXeHUs] JIMUYHOCTHBIX Pe3y/IbTaTOB OCBOEHUs IPOTPAMMBbI
no ¢usuke A8 YypOBHA cpeAHero o0iiero obpa3oBaHus y 0OOyYarOIUXCs
COBEPILEHCTBYETCS 9MOIMOHA/IbHBIN WHTEJIJIEKT, TIpe/TioIararoIyi
c(hOpMHUPOBaHHOCTb:

CaMOCO3HaHUs, BK/TFOYAOIIEro CrioCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW 3MOI[MOHATBHON Cdephl,
ObITh YBepeHHbIM B cebe;

CaMOpery/MpOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, YMeHHe TIPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  a[anTHUPOBAThCS K
IMOL[MOHAILHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTh, OBITH OTKPLITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMH, BK/TIOUAIOITIEN CTpeMJIeHre K JOCTIDKEHHIO Te/Td 1
yCITexXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE [eHCTBOBATb WCXOMS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYaOIel criocoOHOCTh TIOHUMAaTh IMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUWTBIBATb €ro IIPU OCYIIeCTBJHUH OOIeHus, CII0COOHOCTb K
COUYBCTBUIO U COTIEPEKMBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIIEHUS
C IPYTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh UHTEPEC U pa3peliaTb KOH(IUKTHI.

INMPEAMETHBIE PE3YJ/IbTATBI

K xoniy obyuenuss B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe [JIOJDKHBI OTPaXkaTh COPMHUPOBAHHOCTh Y 00YUArOIIUXCSl YMEHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMHPOBaHUU
COBPEMEHHOM HayUHOW KapTHHbI MHpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTUH, B MPAKTUUECKOU JlesiTe/TbHOCTH JT0/Iel;

YUUTBhIBaTb TpaHULlbl TIPUMEHEeHUs] U3yUeHHbIX (U3MUYECKUX MOjeslei:
MaTepHasibHasi TOUKa, MHepI[MabHasi CUCTeMa OTCuéTa, abCOMIOTHO TBEPZOe Telo,
W/ieaqbHbIN ra3, MOZeJIM CTPOEHUS ra30B, KUJKOCTEN U TBEPABIX TeJl, TOUEUHBIU
3/IeKTPHUUECKUI 3apsi/] TIpH pellieHrH hu3nuecKux 3ajiay;

pacrio3HaBaTh (hU3HUecKre siBjieHHs (ITPOLecChl) M OOBSICHAThL X Ha OCHOBE
3aKOHOB MeXaHWKU, MOJIeKY/ISPHO-KMHEeTUUYeCKOW TeopHuUu CTPOeHUs BellleCTBa U



3JIEKTPOJMHAMUKNA:  paBHOMEpPHOe W PAaBHOYCKOPEHHOEe  IMPSMOJIMHEeNHOoe
JBIDKeHUe, CBOOOAHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [BU)KeHUe, CTPOeHHe >XKUAKOCTeM
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl TPU HarpeBaHUU (0OXJIaXK/I€HUH), TEIJIOBOEe
paBHOBeCHe, UCTapeHue, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIeHue,
BJI&)KHOCTb BO3/yXa, IOBBILLIEHKe /1aB/IeHHs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMM COCTOSIHMSI ras3a B  M30MpoLeccax,
3/IeKTpU3aL1sl Tesl, B3aUMOJeUCTBHE 3apsi/iOB;

OMHUCHhIBaTh MeXaHWYecKoe ABM)KeHWe, HCI0Jb3ysl (HU3UuUecKre BeTMUYMHBIL:
KOOpJ¥HaTa, IMyTb, IlepemellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CW/a,
VMITy/IbC TeJjla, KWHeTUUYeCKasl SHeprusi, NoTeHLHaabHas SHeprus, MexaHhuyecKas
paboTa, MexaHWUecKas MOIIHOCTb; TPU OMMCAHWM TIPaBUIBHO TPAKTOBATh
¢u3nUecKuii CMBIC/T KCIO/b3yeMbIX BEJWYMH, UX 0003HaueHUsi U eJWHUILIbI,
HaxXOZUTb (POPMYJIbl, CBS3bIBAIOLLME [JaHHYIO (PU3NUECKYO BeMUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATH K3yUEHHbIE TeIUIOBble CBOWCTBA TeJ W TeIJIOBble $IBJIEHUS,
UCTOJBb3ysl (r3UuUecKrde BeJWYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTypa, CpeJHsis
KWHeTUUYeCKasi SHeprus XaoTUUeCKOro JBVDKEHUSI MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTh MOJIEKY/, KOJIMYECTBO TeIJIOTbI, BHYTpPEHHssi SHeprusi, pabora rasa,
KO3((ULIMEHT TI0/Ie3HOTr0 [JIeWCTBUS TeIJIOBOTO JiBUraTess; MpPUA OMNUCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIO/Mb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss W e[WHULIbl, HaXOAWUTb (POPMyJibl, CBSI3bIBAIOLME JAHHYHO
(Y3UUeCKY0 BeJTMUKMHY C APYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIEKTPUYECKHe
siBJIeHUs1 (TIPOLIeCChI), UCIO0/Ib3Ysl (PU3MUYEeCKHe BeTUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIEKTpAYeCKOe I10J1e, HallpsHKEHHOCTh 10JI51, TTIOTeHLUasl, PasHOCTh NTOTEHLUAJIOB;
MpU OMWCAHWUM TMPAaBWIbHO TPaKTOBaTh (PU3WYECKU CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (POPMYyJIbI, CBSI3bIBaOIIVe
JIAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe TMpOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nUecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHb! HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HMITYJbCa,
NIPUHLIMI CYTIepIIO3ULIMA CWI, TIPUHLMII PaBHOIPAaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHETUUeCKYI0 TEeOPUI0 CTPOEHHsl BelljeCTBa, Ia30Bble
3aKOHBI, CBSI3b CPeJJHe KMHETUUeCKOW SHEPruy TeryioBOr0 JBW)KEHUS] MOJIEKY C
abCoJIOTHOM TemriepaTypol, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3apsifia, 3akoH KysoHa, mpu 3TOM pasnuyarh CJIOBECHYIO
(OopMy/IMPOBKY 3aKOHa, ero MareMaThyecKoe BbIpa)keHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHITH ~OCHOBHBIE TIPHUHI[UIIBI  ZIEMCTBUS ~ MalllMH, TPUOOpPOB U
TeXHUYECKHUX YCTPOWCTB; pa3inuaTh yC/IOBUSI X 0e30rmacHOr0 MCTO/b30BaHUS B
TOBCe/ITHeBHOM YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C UCII0/Ib30BaHWEM TIPSIMbIX Y KOCBEHHbIX W3MepeHWH, MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCTepHMeHTa,
cobupaTh YCTAaHOBKY W3 IpeJyIoyKeHHOro 000pyJoBaHUs, IIPOBOJUTL OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYILIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrux BeJIUUrH, NpU
3TOM BBIOMpAThb ONTUMAJBHBIA CMOCOO W3MepeHHs] U HCII0/Ib30BaTh M3BECTHBIE
MeTO/bI OLIeHKH TOTPeIIHOCTe U3MepeHUl;

WCC/IeJ0OBaTh  3aBUCMMOCTA  MeXAy  (U3MYEeCKUMM  BeJUUMHAMU  C
WCI0/Ib30BaHUWEeM TPSMbIX W3MEepPeHMM, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThbl TMOTYYEHHOU 3aBUCUMOCTH (DU3MUYECKHMX BeUUMH B
BU/le Tab/u1] ¥ TpapUKOB, /lesiaTh BLIBO/IBI TI0 pe3y/bTaTaM MCC/IeI0BaHus;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/eJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHus;

peliatb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/Iu3a yC/I0BUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BBIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeobXo/uMble /i1 e€ pellleHUs], TIPOBOJUTh PacUyéThl U OIleHUBAThb pPeanbHOCTh
TOJIy4YeHHOT0 3HaueHUs1 h13UUeCcKou BeJIMUMHbI;

pelllaTh KaueCTBEHHbIE 33/jJauM: BLICTPAUBATh JIOTUUECKH HEPOTUBOPEUNBYIO
L[ENIOUKY PACCY)K[EeHWM C OIMOpOMd Ha H3yueHHble 3aKOHbI, 3aKOHOMEDHOCTH H
dbu3ryeckue siB/IeHNS;

WCTIO/Tb30BaTh ~ TIPU  pellleHWW  yueOHBIX  3aJad  COBpeMeHHbIe
MH(MOPMaIMOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaLuu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4YHO-TIONY/IIPHOW MH(pOpMAILUY, TTOTyYeHHOU U3
Pa3/MYHbIX UCTOYHUKOB, KDUTHUECKH aHAaTM3UPOBaTh T0J/TydaeMy0 UH(GOpMalInIo;

TIPUBOJUTH TIPUMEPhI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHE HAayKW, OOBsSCHEHHEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B Pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeopeThueckre 3HaHUs Mo (H3MKe B TOBCEJHEBHOM >KU3HU
nist obecrieueHus: 6e30macHOCTH TIpU oOpallieHny ¢ TIpUudopaMu UM TeXHUYECKUMHU
yCTPOMCTBAMH, JJisi COXpaHEHUs 3/[OPOBbsl U COOJIFOZIeHNsT HOPM 3KOJIOTUYECKOTO
TIOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTatb B TpyIIle C BBIIOJIHEHWEM pa3/WYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMMbl, palMOHA/NLHO pacrpeensTb 00s3aHHOCTH U
TJIaHUPOBATh JIeSITe/TbHOCTh B HECTAaHAAPTHBIX CUTYalLUSIX, aZleKBaTHO OL|eHWBaTh
BKJIaJl K&K/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHre pacCMaTpUBaeMOl TIpO0/IeMBbI.



Cucrema orjeHnBaHusi. @opMa KOHTPOJIS.

OueHka «5» CTaBUTCSI B TOM CJlydae, eC/IM y4Yall[MKCsl MOKa3bIBaeT BEpHOe
NMoHUMaHue  (U3MYeCKOM  CYLJHOCTM  pacCMaTpUBaeMbIX  SIBJEHUM U
3aKOHOMEPHOCTeM, 3aKOHOB U TeOPUi, laeT TOUHOe Orpe/iesieHde U UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM W 3aKOHOB, TEOpWUM, a TaKXe TpaBU/IbHOE OrpejeeHue
¢du3nUeCKUx BeJIMUYNH, UX eJUHUL] U CTTIOCODOOB M3MepeHusi; TIPaBUIbHO BBITTO/IHSIET
yepTe)Xu, CXeMbl W TpaduKu; CTPOMT OTBET II0 COOCTBEHHOMY  IlJIaHy,
COTMPOBOXK/JaeT pacCKa3 HOBBIMU NPUMepaMH, yMeeT NMPUMEHSTh 3HaHUSI B HOBOU
CUTYaLU TIPU BBITIOJTHEHWY MPAaKTUUeCKUX 3a/laHUM; MOXKET yCTaHaB/IUBaTh CBSI3b
MeXXy U3yuaeMbIM M paHee U3yuYeHHbIM MaTeprasioM M0 Kypcy (PU3MKH, a TaKxKe C
MaTepuasioM yCBOEHHbIM MPU U3YYEHUH [IPYTHUX NPeMEeTOB.

OneHka «4» CTaBUTCA B TOM C/lyvae, eC/IM OTBeT Y4YeHUKAa Y/OBJIeTBOPSieT
OCHOBHbIM TpeOOBaHUSIM K OTBETY Ha OLeHKY «5», HO 0e3 HCMoab30BaHUs
COOCTBEHHOr0 TI/IaHa, HOBBIX TPUMepOB, 0e3 MpHUMeHeHUs 3HAHWN B HOBOM
cutyaluu, 0e3 WCIo/b30BaHUs CBsi3ed C paHee W3yueHHbIM MaTepuaioM,
YCBOEHHBIM TPU U3yYeHUU APYTUX TMpeAMETOB; eC/IM YUaluics JOMyCTHI OJHY
oMOKy UM He Oosee ABYX HeZ0UETOB U MOKET UCIIPABUTh MX CAMOCTOSITE/IbHO
WY C HeOObILIOW MOMOILIBIO yUUTE/IS.

OueHkKa «3» CTaBUTCS B TOM C/Iyuae, eC/Id yUalluics MpaBUIbHO TOHUMaeT
(H3NUECKYIO CYIIHOCTh PAaCCMaTPUBAEMBIX SIBJIEHUH W 3aKOHOMEpPHOCTeH, HO B
OTBeTe UMEIOTCS OTJe/ibHbie MpPoOesbl B YCBOEHWH BOIIPOCOB Kypca (DU3MKH; He
NIPEMNSATCTBYET /[ajbHENIIeMy YCBOEHHMIO TIPOTPAMMHOIO MaTrepuasna, yMeeT
MIPUMEHSITh MTOJTyYeHHbIe 3HAaHWS MPH PeIeHUH TIPOCTBIX 3a/Jjau C UCTIOb30BaHUEM
rOTOBbIX (OPMYJ, HO 3aTPyJHSAETCSA TIpU pelIeHWM 3aJad, TpPeOyIoImMxX
rpeoOpa30BaHys HEKOTOPBIX (POPMYIT; IOMyCTHIT He Gosiee ofHOM Tpy0O0ii U OJHOM
Herpy6oii ormmbku, He HGosiee AByX-TpeX HErpyObIX HeJJOUETOB.

OmeHka «2» CTaBUTCA B TOM CJiyyae, €C/AM VYall[UiCs He OBJafen
OCHOBHBIMM 3HAaHUSIMH B COOTBETCTBUM C TPeOOBaHUSAMM K AOIYCTHI OOJbIIIe
OILIMOOK 1 HeJ0ueTOB, UeM HeoOXOAUMO [i/Isl OeHKH «3». OIleHKa KOHTPOJIbHBIX
pabor.

OneHkKa «5» CcTaBUTCA 3a paboOTy, BBIMOJTHEHHYIO TIOJTHOCTBIO 0e3 OIMO0K
Y HeJOUETOB.

OuneHka «4» cTaBUTCA 3a paboTy BBIMNOJHEHHYHO TIOJHOCTBIO, HO TIpU
HaMUYUU B Hel He Oosiee ofHOM rpy0OM M OofHOW Herpy0ou OMMOKH M OZHOTO
HeZlouéTa, He Oosiee TPEX HEIOUETOB.



OueHka «3» CTaBUTCS, €C/IM YUYEHHUK TIPaBWJIbHO BBITIOJIHW/I He MeHee 2/3
BCeli paboThl WM JOMyCTHI He Gosiee offHOM Tpy0Oo# OIMMOKM U.JBYX HEIOUETOB,
He Oosee ozfHOM rpy0Ool OWIMOKM M OfHOW HerpyOoii ommbku, He Gosiee Tpex
HerpyObIX OmMOOK, Of/HOM Herpy0oit OIMOKY M TpeX HeJOUETOoB, IPU HATUUKMH 4 -
5 HeI0UETOB.

OuneHka «2» CTaBUTCS, eCM YKUCAO OMIMOOK U HeJOUETOB TIPeBBICHU/IO
HOPMY Z1JIs OL|eHKH 3 WY MPaBWILHO BHITIOJTHEHO MeHee 2/3 Bceit paboThl.

OueHka s1abopaTopHbIX padoT.

OuneHka «5» CTaBUTCS, €C/IM YUalllMiCs BBITIOJIHSIET pabOTy B TIOJTHOM
obbemMe ¢ cobmoeHrneM He0OX0AMMOM T10C/IeJOBaTeTbHOCTH MPOBE/I€HHS OITbITOB
W W3MEpeHul; CaMOCTOSTe/bHO M paljiOHAabHO MOHTHPYeT Heo0XoAuMoe
000py/1I0BaHKe; BCE OIBITHI MPOBOJUT B YCIOBUSX U PEXHMAX, 00eCreurBaroux
T0/TyueHHe TIPaBUIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/II0jaeT TpeOOBaHMsI ITpaBU/I
6e301acHOCTU TPY/la; B OTYeTe MPaBUIbHO W aKKypaTHO BBITIO/HSET BCe 3allkCH,
TabJUI[BI, PUCYHKH, YepTeXXU, TpadyKW, BLIYUC/IEHWS; TPAaBUIHLHO BBITIO/HSIET
aHaJTN3 TTOTPEITHOCTEH.

OneHka «4» CTaBUTCS, €C/IM BBINTOTHEHBI TPeOOBaHUSA K OIfeHKe «5» , HO
ObUTIO fOMyIleHO [Ba - TPU HeAoueTa, He Oosmee ofHON HerpybOoul OmMMOKU U
OZIHOTO HeJI0uéTa.

OuneHkKa «3» CTaBUTCs, eC/id paboTa BBITIOJIHEHA He TIOJTHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTW TakKOB, IO3BOJISIET TIOJYUYWTh TPABWIbHbIE pe3y/bTaThl U
BBIBO/IbI: €CJTH B XOZie TPOBe/IeHNsI OTIbiTa M U3MepPeHH ObI/IN [IOMYIIeHbl OITHOKH.

OuneHka «2» CTaBUTCsA, ec paboTa BBIMOJIHEHA He TMOHOCTBI0 U 00beM
BBITIOJTHEHHON YacTy paboThl He TI03BOJISIET C/le/laTh MPaBUIBHBIX BBIBOJOB: €CJ/TH
OTTLITHI, U3MEPEeHUS, BLIUNC/IeHUs, HaO/MI0/IeHHsT IPOU3BOIU/IMCE HETIpaBUWILHO. Bo
BCEX C/Iyyasix OIleHKa CHIKaeTCs, eC/Ii YUeHHK He coOstrozian TpeboBaHus TpaBuil
6e30mMacHOCTH Tpy/a.

IlepeueHnb OIIMOOK.

I. I'py0bie oIMOKM.

1. He3HaHue ompepeneHyWld OCHOBHBIX TTOHATHM, 3aKOHOB, TIpaBWJ, TIOJI0XKEHUU
Teopur, GopMy1, OOIETTPUHATBIX CUMBOJIOB, 0003HaUeHUs] (PU3NUECKHX BEJTMUHH,
eJMHULYY U3MepeHUs.

2. HeymeHue BbIieIAITh B OTBETe TJIaBHOeE.



3. HeymeHve pUMeHATh 3HAHUS AJis PellieHus 3a7iau U 00bsICHeHUsS] (PU3NIeCKrX
sIBJIEHU; HerpaBW/IbHO C(OPMYJIUPOBAaHHbBIE BOIMPOCHI, 3aJ/laHWsl WU HeBepHbIe
00BSICHEeHUSI XO/la UX PellleHus, He3HaHWe TIPYeMOB PellleHHs 3a/jad, aHa/IOTMUHbIX
paHee pellleHHBIM B KJlacce; OIMIMOKH, TTOKa3bIBaIOIIFe HelpaBW/IbHOE MTOHUMaHHe
YCJIOBUS 33/1aUd WK HElPaBU/IbHOE UCTOJIKOBAHUE PellleHus.

4. HeyMeHue uuTaTh U CTPOUTH rpaKu U MPUHLIAIIAAIbHBIE CXEMBI.

5. Heymenue moarotoButb K paboTe  ycTaHOBKY UM  jabopaTopHoe
o0opy/ioBaHHe, TIPOBECTH OTbIT, HEOOXOJWMble pacyeTbl WA WCIOIb30BaTh
TMoJiyyeHHbIe JJaHHbIe [I71s1 BLIBO/IOB.

6. HeGpexkHoe oTHOIIEHHE K j1laO0paTOpHOMY 000PYI0BaHUIO U W3MepUTEeTbHBIM
nipubopam.

7. HeymeHue oripefie/ITh TT0OKa3aHUs U3MepUTeIbHOro nprubopa.

8. Hapymmenne TpeboBaHuii TipaBWi 6e30macHOro0 TpyZia TIPH  BBLITIOJHEHUH
9KCITepUMeHTa.

II. Herpy0bie omu0Ku.

1. HetouHoctu (OpMy/IMPOBOK, OINpefe/ieHnl, 3aKOHOB, TEOPWM, BbI3BaHHBIX
HETIOJTHOTOM OTBeTa OCHOBHBIX TPH3HAKOB OIpefiesisieMoro MoHsTus. OmmoKy,
BbI3BaHHbIe HeCOOJTI0/ieHNeM YC/IOBH TIPOBeZIeHUsI OTTbITa WA W3MepeHHH.

2. OmmbKku B YCJIOBHBIX 0003HaUeHUWsX Ha TMPUHIMIUAAIBHBIX CXeMax,
HETOUHOCTH YepTexel, rpadMKoB, CXeM.

3. [lponyck wid HeTOYHOe HanuCaHWe HauMEHOBaHWUW eguHUL] (U3NYECKUX
BeJIMUMH.

4. HepatmoHabHbIM BbIOOP X0/a pellleHysl.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpoBbie)
Ne n/nn Konrpoibnslie | IIpakTHueckune
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
bubmmoreka IIOK
1.1 ®du3uKa U MeTO/bl HAy4YHOr0 [T03HAHUA 2 hitps:/m.edsoo.rw/7f41bf72
Wtoro no paspeny 2
Pa3zpen 2. MEXAHHUKA
bubmoTeka [IOK
21 Kuremariika > https://m.edsoo.ru/7f41bf72
bubmoreka LIOK
2.2 Hunamika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa OK
https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 18
Pazgen 3. MOJIEKYJ/IAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OcCHOBBI MOJIEKYISIPHO-KUHETUUYEeCKOU 9 1 bubmmoreka LIOK
' TeopHu https://m.edsoo.ru/7f41bf72
bubmioTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHHUSI BellleCTBa. 5 bubnumoreka LIOK

®a30BbIe Mepexo/bl

https://m.edsoo.ru/7f41bf72




Wtoro no paspeny

24

Paszpen 4. SJIEKTPOJMHAMMKA

- nexrpoctanika 10 o oo TEA172
40 ITocTosiHHBIN 3/1eKTpUYeCcKU TOK. TOKU B 1 bubnuoreka LIOK
Pa3IMUHBIX Cpeflax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITIOYPOYHOE IVNTAHNPOBAHUE

10 KJIACC
KoinyecTrBo yacoB JJIEKTPOHHbIe
Ne Jata uudpoBbie
Tema ypoka KonTposbubie | IIpakTHueckue
n/n Bcero u3ydeHus | oOpa3oBare/IbHbIE
padoThI paboThI
pecypchl
®du3rKa — Hayka O IIpUpoje.
1 Hayunsie MET(})] bl noszlefﬂ 1 Bubmaorexa [JOK
y A https://m.edsoo.ru/ff0c32e2
OKpYy’Karolllero Myvpa
Posb 1 MecToO pU3MKH B
9 (hopMHpOBaHUN COBPEMEHHOM 1 bubmmoreka IIOK
Hay4yHOW KapTHUHbI MUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYeCKOH JeITe/IbHOCTH JTI0fen
MexaHHueCcKoe IBUKEeHHE.
OTHOCUTE/IBHOCTb MeXaHUUYeCKOro Bbubmioreka IIOK
3 1
JBwkeHus. [lepemelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMepHOe npsIMOJ/IMHEHOe 1 Bubmorteka IIOK
JBIDKeHHe https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe MpsSIMOIMHeHoe 1 bubmmoreka LIOK
JBYKEHHE https://m.edsoo.ru/ff0c372e
5 CBobo/Hoe TajieHHe. Y CKOpeHre 1 bubmmoreka IIOK
CBOOO/THOTO TIaJIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKEHUeE.
7 [IBr>KeHNe MaTepyuaabHOW TOUKHU T10 1 Bubmorexa IOK
P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
8 [IpuHLMIT OTHOCUTEIBHOCTU ["anmuiies. 1 Bubmoreka IIOK




VHepranbHble CUCTEMBI OTCUeTa.
[TepBoIii 3akoH HblO0TOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHiun

bubmmoreka IIOK

9 CyTeprno3uLuu cui. Bropol 3akoH
yrep H P . https://m.edsoo.ru/ff0c3be8
HeroTOHA J/11 MaTeprasbHOM TOUKU

10 Tpetnii 3akoH HeroToOHa f/151 Bbubmioreka IIOK
MaTepHUa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cua

bubmoTeka LIOK
11 TsbKecTu. [TepBasg kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuia ynpyrocty. 3akoH I'yka. Bec bubmumoreka LIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa(ppuuyeHT TpeHusl.

13 Cuna CEH OTI/IBJIej)I/IdZ{;I-I 51 BI/IE(EHI/II/I BuGmuorexa [JOK

P prA https://m.edsoo.ru/ff0c3f76
TeJla B KUAKOCTH WIU rase
[TocTymnaresibHOe U BpalllaTe/ibHOe

14 JIBIKeHHe abCOoJTIOTHO TBEPZOTO TeJa. bubmmoreka IIOK
MowmeHT cuisbl. I11euo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPZIOro TeJla
VimnysibCc MaTepyanbHON TOUKHY,

15 CUCTeMbl MaTepHa/bHbIX TOUEK. Bubmioreka IIOK
VmMrtysieC cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
HMMITy/IbCa. PeakTUBHOe [IBU)KeHUe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuHeTnueckasi sHeprust MaTepraJibHOU Bubmioreka IIOK
Touku. Teopema 06 U3MeHeHUN https://m.edsoo.ru/ff0c4502
KUHEeTUYeCKOW SHepruu

17 [ToTeH1anbHasa SHeprus. Bbubmioreka IIOK




[ToTeHLanbHAas 3HEPrysl ypyro
ZlebopMHpPOBaHHOM MPY>KUHBI.
[MoTeH1ManbHasE 3Heprysi Tesia BOM3U
MOBEPXHOCTU 3eM/IU

https://m.edsoo.ru/ff0c461a

18

[MToTeHLManbHbIE U HETIOTeHLIMaIbHbIe
cusibl. CBsA3b paboTHI
HeroTeHLIMabHbIX CUJI C U3MeHeHUeM
MeXaHW4eCKOW SHepruy CUCTeMBI TeJl.
3aKOH COXpaHEeHUs] MexaHU4eCKou
SHEpruu

Bubmioreka IIOK
https://m.edsoo.ru/ff0c478c

19

JIabopaTopHas pabora
«WccnepoBanue cBsi3u pabOThI CUJTBI C
V3MeHeHHeM MeXaHUueckoW SHepruu
TeJla Ha TIpUMepe PaCTsDKeHUsT
Pe3UHOBOI0 XKI'yTa»

20

KoHTpospHast paboTa 1o Teme
«Kunemaruka. [JuHaMuka. 3aKOHbI
COXpaHEeHHsI B MeXaHUKe»

Bubmioreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TIOI0KEeHHUS1 MOJIEKY/ISIPHO-
KUHETU4eCKou Teopuu. bpoyHOBCKOe
nBwkenue. uddysus

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUXeHUS U
B3aUMO/eMCTBUS YaCTUL] BellleCTBa.
Mogenu cTpoeHus ra3os, XUAKOCTeN
Y TBEPABIX TeJ

23

Macca monekysn. Konnuectso
BeljectBa. [loctosgaHHas ABorazspo

24

TennoBoe paBHOBecue. TemriepaTypa




U eé usmepenue. Illkana Temriepatyp
Lenbcus

Upeanbhbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcosroTHasi Temriepatypa Kak Mepa

%6 Cpe/iHel KWHeTUYeCKON SHepruu bubmmoreka IIOK
[IBIDKeHUs MOJIeKYJ/l. Y paBHeHue https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnaneripoHa

27 3akoH [JanpToHa. ['a30Bble 3aKOHBI
JlaboparopHast pabota

08 «VccnenoBanve 3aBUCUMOCTH MEXAY
rapamMeTpamMu COCTOSIHUS
paspeXeHHOro rasza»

79 N3oripoueccsl B uieaabHOM ras3e u Uux bubmmoreka IIOK
rpaduyeckoe npe/icTaB/ieHye https://m.edsoo.ru/ff0c570e
BHyTpeHHsis1 3Heprus
TePMOJUHAMUUECKON CUCTEMBI U

30 crioco6Orl eé nu3meHeHust. KonryecTBo Bubmioreka LIOK
TeTUIOThI ¥ paboTa. BHyTpeHHSsIs https://m.edsoo.ru/ff0c5952
SHeprus OZJHOATOMHOI'0 W/iea/lbHOr'0
rasa

31 Buzpl Teruionepenauu Bubnmorexa TIOK

https://m.edsoo.ru/ff0c5¢36
Y nenbHas TerI08MKOCTh BellleCTBa.
32 KosruecTBO TenioThI Mpu Bubmaorexa OK
. https://m.edsoo.ru/ff0c5¢36
Terionepeaue. AmabaTHbIN Mporecc
13 [TepBbIii 3aKOH TEPMO/IMHAMUKU U €r0 Bbubmioreka IIOK

IMpUMEHEHHKE K U30IponeccamMm

https://m.edsoo.ru/ff0c5efc




HeobpaTMOCTb TMPOL[eCCOB B

bubmmoreka IIOK

34 nipupo/ie. Bropoii 3akoH
PUpOjie. BTOp https://m.edsoo.ru/ff0c6230
TepMOJAVHAMUKHU

35 [Mpunuun gevicteus 1 KI1/1 TeryioBoit bubmmoreka IIOK
MallWHbI https://m.edsoo.ru/ff0c600a

36 Lukn Kapxo u ero KII/I

37 OKosiornueckye mpobIeMsl
TeI/I03HEePreTUKH

38 OO6ob6matomuii ypok «MoJieKyasipHast bubmmoreka IIOK
¢usurka. OCHOBbI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTtponbHasi pabora 1o Teme

39 «MonekynsipHas ¢pusrka. OCHOBBI BuGmiorexa [JOK

YIAP ) https://m.edsoo.ru/ff0c6a50
TepMOJAVUHAMUKI»

40 [Tapoobpa3oBaHue 1 KOH/EHCALHS. Bbubmioreka IIOK
Wcnapenue v KureHve https://m.edsoo.ru/ff0c63b6
AOGCOsIOTHas! U OTHOCHUTE/TbHAs

41 BJI&KHOCTh BO3AyXa. HackIieHHbIN Bubmaorexa OK

AYx4. B https://m.edsoo.ru/ff0c64d8
rnap
TBéppgoe Tenno. Kpucranmmueckue u

42 amop@Hble Tena. AHU30TPONUS Bbubmoteka LIOK
CBOMCTB KpUCTa/IOB. JKnujkue https://m.edsoo.ru/ff0c65f0
KpucTanabel. CoBpeMeHHbIE MaTeprasbl
[1naBneHue ¥ KpuCTa/IA3aLusl.

bubmoTeka LIOK
43 Y penvHad TeruioTa riaBieHus.
https://m.edsoo.ru/ff0c6708
Cybnmmmariust
bubmoTeka LIOK
44 YpaBHeHMe TeryioBoro banaHca
DABHEHMUE TErI0Bor fian https://m.edsoo.ru/ff0c6820
45 OneKTpU3alys Tel. DIeKTpUUeCKU bubmoTeka LIOK




3apsiz. [IBa BUa 3/1eKTPUYEeCKUX
3apsi/ioB

https://m.edsoo.ru/ff0c6bcc

HpOBO,Z[HI/IKI/I, AUDJIEKTPUKU U

46 MOJIyNIPOBOJAHUKU. 3aKOH COXPaHeHUs Bubmaotexa OK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3/1eKTpUUeCKOro 3apsiia
B3aumogencTsue 3aps0B. 3aKOH
47 Kynona. ToueuHbIl 3/1eKTpUUECKUI Bubmaorexa OK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsf
HarnpspkéHHOCTB 5/1eKTpUUeCKOro
48 niosig. [IpyHLMI cyneprnosuLuu Bubmorteka IIOK
3JIeKTPUYeCKUX ToJiel. JInHum https://m.edsoo.ru/ff0c6df2
HarpsKEHHOCTU
PaboTa Cut 3/1eKTPOCTaTUYeCKOTO
49 noss. [Torennman. PasHocTh Bubmiotexa OK
i HHat. https://m.edsoo.ru/ff0c6£00
MOTEHL[a/IOB
[IpOoBOJHUKM U IU3/IEKTPUKU B
POBOA A P bubmoreka LIOK
50 371eKTPOCTaTUUECKOM TI0JIe.
https://m.edsoo.ru/ff0c7018
[wvsnekTpuyeckasi IPOHULIAEMOCTD
bubmoTeka LIOK
51 OJIeKTPOEMKOCTh. KoHeHcaTo
P a P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTb MJI0CKOTO
52 KOH/IeHCaTopa. JHeprus 3apsyKeHHOI 0 Bubmiorexa IOK
) pa. P P https://m.edsoo.ru/ff0c72c0
KOH/IeHcaTopa
£3 JlaboparopHasi pabota "V3mMepeHue
3/1IeKTPOEMKOCTU KOHieHcaTopa"
54 [TpyHLMI JeCTBUS U IPUMEHeHHe

KOH/IeHCaTOPOB, KOMMPOBA/IbHOTO
anmnapara, CTPyWHOr0 IpUHTepa.




OneKTpocTaThyeckast 3alura.
3a3zemsieHre 371eKTPOrpubopoB

55

ONeKTpUYeCcKri TOK, yCJIOBUS €r0
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
Cuiia Toka. HaripskeHue.
Conporturienue. 3akoH Oma i
y4JacTKa Lenu

56

[MocnenoBatesibHOE, MapaebHOe,
CMeILIaHHOe COeJUHEeHUEe
MIPOBO/THUKOB. JIabopaTopHasi paboTa
«M3yueHre CMeIIaHHOTO COeIMHEeHHs
PEe3UCTOPOB»

0.5

Bubmioreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTb 37IeKTPUYECKOTO
TOKa. 3aKoH [Ixoys-JleHua

bubmioTeka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TO/THOM (3aMKHYTOM)
3/1IeKTpruYecKou Lenu. Kopotkoe
3ambIkaHue. JlaboparopHasi pabota
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHyTPeHHero COTpOTUB/IEHUSI»

0.5

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

59

DJIeKTPOHHas IPOBOAUMOCTD TBEPABIX
MeTaJ/lJIOB. 3aBUCHMOCTb
COTPOTHUBJIEHHUSI METAJI/IOB OT
TeMnepaTypbl. CBepXIIpoBOAUMOCTb

60

O/eKTpUUeCcKuil TOK B BaKyyMme.
CBoiiCcTBa 3/1eKTPOHHBIX ITyUKOB

61

[TonyrpoBOJHUKY, UX COOCTBEHHast U
rpyUMecHast MpoBoAUMOCThb. CBOMCTBA
p—n-niepexoza. Ilo1ynpoBogHUKOBBIE

bubmoTeka LIOK
https://m.edsoo.ru/ff0c84ae




rpubopbI

OneKTpUYecKui TOK B paCcTBOpax 1

62 pacIuiaBax 3/IeKTPOJIUTOB. 1 Bbubmioreka IIOK
DJIEKTPOJIUTUUECKas JUCCOLaLMs. https://m.edsoo.ru/ff0c82ba
OJeKTpOJIv3
ONneKTpUYecKui TOK B rasax.

63 CamocTosTenbHbIA U 1 Bbubmioreka LIOK
HeCaMOCTOSITe/IbHbIN pa3psz. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnasma
OnekTpuueckue MpruOOPsI U

64 YCTPOUCTBA U UX NPaKTUYeCcKoe 1 Bbubmoteka IIOK
npuMeHeHue. [IpaBusa TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3ormacHoOCTH

65 O06o01arouil ypoK 1 bubmumoreka LIOK
«ONeKTpoAvHaMUKa» https://m.edsoo.ru/ff0c88be
KonTponbHast paboTa 1o Teme

66 «DnekTpocTaTuka. [TocTosTHHBIN 1 Bbubnuoreka LIOK
3/1eKTpUueckuii Tok. TOKU B https://m.edsoo.ru/ff0c8a8a
pas3/IMYHbIX Cpeax»

67 Pe3epBHbIil ypok. KoHTpoibHas 1 bubmmoreka IIOK
pabora 1o Teme "DJieKTpoAHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIN ypok. O000IIaIONIHi YPOK 1 bubmmoreka IIOK
rio TemaM 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




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

* ®usuka, 10 knacc/ MskumeB I'.4., byxosBueB b.b., Corckuii H.H. nopa
penakiueii IlapdentbeBoii H.A., AximoHepHoe o001jecTBO «l/3/1aTembCTBO
«IIpocselieHue»
 ®usuka, 11 kmacc/ Mskuwes I'.JI., byxoBuesB b.b., Uapyrun B.M. rmiof
penakiueii I[lapdentbeBoit H.A., AximoHepHoe o061jecTBo «l/3/1aTembCTBO
«IIpocserieHue»

METOAINYECKHWE MATEPUAJIbI 11 YUUTEJIA

®usuka : 10—11 k1. : mOypou. MJIaHUPOBaHUe: TIOCO0Ue i yuuTesien
ob1rieoOpa3oBar. opranu3anuii/ B. ®. IlInnos. —M. : ITpocBeirieHne

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
MHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/
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