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ITOSACHUTEJIbBHASA 3AIINNCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHs Ha ypOBHe cpefHero obiero oOpa3oBaHUsi
pa3paboTaHa Ha OCHOBe TIOJIOKEHHH W TpeOOBaHMM K pe3y/lbTaTaM OCBOEHUsS OCHOBHOM
oOpa3oBarenbHOM TIporpaMmebl, TpefActaBieHHpIx B PI'OC COO, a Takke C YyuéTOM
denepanpHON paboueii MporpaMMbl BOCITUTaHUS W KOHIIEMLWW TIPerofiaBaHusi y4yeOHOTo
npeaMmera «®u3nka» B o0pa3oBaTesibHBIX —OpraHu3auusix Poccuiickoii  ®egeparuy,
peaii3yIoIMX OCHOBHbIe 00pa3oBaTe/ibHble TIPOTPaMMBbI.

CopepkaHve mporpaMMbl IO (PU3MKe HampaBlieHO Ha ()OPMHpPOBaHUWE eCTeCTBEHHO-
Hay4YHOM KapTuHbI Mupa obyuatoruxcs 10—11 knaccoB nipy 00yueHuU ux ¢pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JeATe/JbHOCTHOrO Toaxoza. IlporpaMmma mno ¢usnke
cootBercTBYyeT TpeboBaHmsM PI'OC COO K MIaHUPYeMbIM JIMYHOCTHBIM, TPEAMETHBIM H
MeTarpeMeTHbIM pe3ysbTaTaM OOyueHHs, a TakKKe YUUThbIBaeT HEOOXOAUMOCTh pean3aluu
ME>XKITPeIMETHBIX CBsi3ell (PM3UKU C eCTeCTBeHHO-HayYHbIMU yueOHbIMM TipegmeTaMu. B Held
OTIpe/IeJISIFOTCSl OCHOBHBIE 11e/d U3ydeHusi (PM3MKK Ha YPOBHe cpefiHero obiijero obpa3oBaHus,
TJIaHUpyeMble  pe3y/bTaThl OCBOEHHs Kypca (DU3UKWA: JIMUHOCTHBIE, MeTarpeJMeTHbIe,
npeiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no (pu3vKe BK/IHOUAET:

 TIaHHMPyeMbie pe3y/bTaTbl 0CBOeHUs Kypca (pu3nku Ha 6a30BOM ypOBHeE, B TOM UUC/Ie

TipeMeTHbBIe Pe3y/IbTaThl TI0 TOZaM 00yueHwUs;

e copep>kaHue yueGHoro rpeaMeta «Pr3nka» 1o rojam o0yueHusl.

du3MKa Kak HayKa 0 HauboJiee 0OIIMX 3aKOHAX MPUPO/IBI, BBICTYTIask B KauecTBe yuebHOro
npe/iMeTa B IIIKOJIe, BHOCHT CYILeCTBEHHBIM BK/IaZl B CUCTeMY 3HaHUN 00 OKDY>Karoll[eM MUpe.
[IIkonbHBI Kypc (PU3MKA — CHUCTeMOOOpa3yromuii [jsi eCTeCTBeHHO-HayUHbIX y4eOHBIX
MpeIMEeTOB, TOCKOJIbKY (DU3MYecKre 3aKOHbI JieXKaT B OCHOBE TIPOLIECCOB U SIBJIEHUH,
M3yJyaeMbIX XuMuel, buosorueit, ¢prsnueckoii reorpadueii u actpoHoMmuei. Vcronb3oBaHue U
aKTUBHOE TIprMeHeHre (H3UYecKUX 3HaHUM OTpe/iesisieT XapakTep U pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTUA B cdepe HSHEPreTHKH, TPAHCIIOPTa, OCBOEHUsS KOCMOCA, TOJyueHHsT HOBBIX
MaTepuasioB C 3aZlaHHbIMU CBOMCTBaMU U pyrux. V3yueHue (U3MKA BHOCUT OCHOBHOM BKJ/aj
B (opmupoBaHHe eCTeCTBeHHO-HayYHOW KapTWHBI MHUpa 00ydJarouuxcs, B (opMHpOBaHUE
YyMEHUM TIPUMEHSATb HayuHbId MeTOJ] T[I03HaHWsS TIpU BBIMOJTHEHUA UWMH  y4eOHBIX
WCCJIeIOBaHUM.

B ocHoBy Kypca ¢hH13MKM [iJ1s1 yPOBHS CpefiHero o0iijero obpa3oBaHusi MOJIOXKeH psifl ujiek,
KOTOPbIE MOKHO PacCMaTpyBaTh KakK MPUHLUIIBI €10 MOCTPOEHMS.

Hoes yenocmHocmu. B coOOTBETCTBUM C Hel KYypC SB/ISIETCS JIOTUYECKU 3aBepIIEHHbIM, OH
COJIeP>XKUT MaTepuas U3 BcexX pas3fiesioB (hM3MKHU, BK/IOUAeT KakK BOMPOCHI K/IaCCUYECKOH, TakK U
COBpPeMeHHOU (DU3HKHU.

Hoes 2eHepanuzayuu. B cooTBeTCTBUM C Hell MaTepyan Kypca (pu3nku 00beMHEH BOKPYT
¢usnueckux Teopud. Bexpymmm B Kypce sBaseTcs (OpMHpOBaHMe IpefCTaBlIeHUU O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BelleCTBe U MoJie.



Hoes eymaHumapuzayuu. E€ peanu3aiusi mpe/riosiaraeT UCToO/Ib30BaHe TYMaHUTapHOTO
noTeHIyana (pusnueckoi HayKu, OCMbIC/IEHUe CBSI3U Pa3BUTUS (PU3MKH C pa3BUTHEM 0011[eCTBa,
a TakKe C MUPOBO33peHUYeCKUMHY, HDaBCTBEHHBIMU U 3KOJIOTMUeCKUMH TTPO0/IeMaMHu.

Hoes npuknadHoli HanpaeneHHocmu. Kypc ¢(u3uky TmpejrnonaraeT 3HAKOMCTBO C
IIIUPOKUM KPYTOM TeXHUUYECKUX U TEeXHOJIOTUUECKHUX TPUIOKEeHUM H3y4YeHHbIX Teopuil H
3aKOHOB.

Hoes »sKonoeuzayuu peanusyeTcsi TIOCPeACTBOM BBeJeHUsI 3/IeMEHTOB COJeprKaHus,
MOCBAIIEHHBIX 3KOJIOTMUECKUM TpobsieMaM COBPeMEHHOCTH, KOTOPbie CBSI3aHbI C Pa3BUTHEM
TeXHUKHU U TEXHOJIOTUM, a TakKe 00CyKaeHUs mpobsieM paliioHaIbHOTO TIPUPO/IOTI0/Ib30BaHus
M 9KO0JIOTHYeCKo 6e30MacHOCTH.

Crep)KHEBbIMM 3jileMeHTaMM Kypca (M3MKM Ha YPOBHe cpejiHero o0iero obpasoBaHUsi
ABNSIOTCS (u3ndeckre Teopuu ((popMHUpOBaHKE TIpeJCTaB/eHUM O CTPYKType IOCTPOeHUs
¢u3ruecko Teopud, ponmu (PyHAAMEHTATbHBIX 3aKOHOB M TPUHIJUIIOB B COBPEMeHHBIX
TMpe/ICTaB/IeHUsX O TIPUPO/ie, IPAHMLIAX TTPUMEHUMOCTU TeOPHM, /IJisi OMUCaHUs eCcTeCTBeHHO-
HayUHbBIX SIBJIEHUH U TIPOIIECCOB).

CucTeMHO-/eSTeTbHOCTHBIN TIOJX0/ B Kypce (GM3UKU peanu3yeTcs Mpexx/e BCero 3a CuéT
OpraHM3alvy SKCTIepUMeHTaIbHOM JiesiTe/IbHOCTUA o0yuatoiuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKU — 3TO UCTOJb30BaHHe CUCTeMbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIePUMEHTOB U
nabopaTopHbix paboT, KOTOpble B Iporpamme mo (u3nke oObeJuHEHbI B OOIIWM CITUCOK
yueHUUeCKUX MpakTUueckux paboT. BreifiesieHre B yKa3aHHOM TiepeuHe JlabopaTopHBIX paboT,
MIPOBOIVMBIX [IJii KOHTPOJII W OLIeHKH, OCYIIeCTB/ISIeTCS y4YaCTHMKaMU 00Opa3oBaTe/lbHOTO
TpoLjecca UCXo/ist U3 0COOeHHOCTel MyIaHUPOBaHUS U OCHallleHus1 KabuHeTa Gu3uku. [Ipu 3Tom
obecrieurBaeTcsi OB/aZieHWe OOYYarOLUMUCS YMEHHUSIMU TIPOBOAWTH KOCBEHHbBbIE W3MepeHUs,
MCCJIeIOBaHUS 3aBUCHMOCTeN (PU3NUecKuX BeJIMUMH M TIOCTAHOBKY OIBITOB TIO TIPOBEpKe
TIpe/I/I0KeHHbIX TUTIOTe3.

Bosnblilioe BHUMaHWe y/ie/sieTCsl pellieHH0 PaCUéTHBIX M KaueCTBEeHHBIX 3aziau. [1pu 3ToM
[/ pacCuéTHBIX 3a/lau MPUOPUTETOM SIB/SIIOTCSL 3aZlauM C SIBHO 3aJlaHHOM  (PU3UUeCcKOou
MO/IeJIbIO, TTO3BOJISIFOLIMEe TIPUMEHSITh M3yueHHble 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJJHOTO
pa3ziesia Kypca, Tak M WHTerpUpYys 3HaHUS W3 pa3HbIX pa3fenoB. [ KaueCTBeHHBIX 3afiau
MIPUOPUTETOM SIBJISIFOTCSL 3aZlaHUsi Ha OOBsICHEHWe TIPOTeKaHUs (QU3NYeCcKuX sIBJIeHUN U
TPOLIECCOB B OKPY’KaroILel >Xu3HH, TpeOyroiue BbiOopa (hr3nyeckoi Mojenu /sl CUTyaruu
MPaKTUKO-OPUEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusiMu PI'OC COO K MaTepuasbHO-TEXHUUYECKOMY
obecrieueHnto yueOHOro mpoijecca 0a30BbIi ypoBeHb Kypca (DHM3MKH Ha YPOBHE CpeIHero
ob1iero obpa3oBaHus [JO/DKEH M3y4daThCsl B YCJIOBUSIX TPeJMETHOTO KabuHeTa (DM3UKU WK B
YCJIOBUSIX UIHTETPUPOBAHHOTO KabrHeTa rpejMeTOB eCTeCTBeHHO-HAyYHOTO 1K/a. B kabuHeTte
GU3MKKM TO/DKHO ObITh Heobxoaumoe mabopatopHoe 000pyJOBaHHe [JiI  BHITIOJIHEHUS
yKa3aHHBIX B TIpOrpamme 110 pu3rKe yuyeHUUeCKHUX MPakKTUUeCKUx paboT U AeMOHCTpPaLiOHHOe
obopy/ioBaHUe.



HemoHcTpalloHHOe 00opyoBaHue (GOpPMHpPYeTCss B COOTBETCTBHM C TIPUHIIATIOM
MUHUMAaJILHOM [JOCTaTOUHOCTU U obecrieurBaeT MOCTAaHOBKY Te€PeUnC/IeHHbIX B MIPOrpamMme 10
(du3MKe KIFOUEBBIX [€MOHCTpAL[UM /11 WCC/IeIOBaHUS W3y4yaeMbIX sIBJIEHWMA U TIPOLIEeCCOB,
IMIUPUUECKUX U PYHZAMEHTa/IbHBIX 3aKOHOB, UX TeXHUUYECKUX TIPUMeHeHHH.

JlabopaTopHoe 060pyaoBaHHe Ui YUEHHUECKHUX ITPAaKTUUECKUX paboT (opmupyercs B
BH/le TeMaTHYeCKMX KOMILJIEKTOB M obecrieurBaeTCsi B pacuéTe OJHOTO KOMILIEKTa Ha JABYX
oOyuatonuxcs. TeMaTuueckue KOMIUIEKTbI 1abopaToOpHOTO 000pyZOBaHUS [IO/KHBI ObITh
MOCTPOEeHbI Ha KOMITJIEKCHOM HCIO/Ib30BAHWK aHATIOTOBBIX U LU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX M3MepHUTEIbHBIX CUCTEM B BH/Ie 1[H(POBBIX J1TaOOPaTOPUIA.

OCHOBHBIMH 11e/ISIMU H3yueHus (GH3UKH B 00111eM 00pa30BaHUM SIB/ISIFOTCS:

dbopMupoBaHrMe UWHTepeca M CTpemJieHHsi O0OydarolyMxcsi K HayyHOMY U3yueHUo
MIPYUPOZbI, Pa3BUTHE WX WHTE/JIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTel;

pa3BUTHe TIpeCTaBJeHUA O HAyyHOM MeTOZie TI03HaHUsT U (opMUpOBaHUE
VCCJIe[J0BaTe/IbCKOT0 OTHOLLIEHUS K OKPY>KarOLUM SIBJIEHUSIM;

(hopMHpOBaHHEe HayYHOI'0 MUPOBO33PEHHsI KaK pe3ysbTaTa U3yueHHsi OCHOB CTPOEHUS
MaTepyy U (PyHIaMeHTaIbHbIX 3aKOHOB (PU3UKU;

dbopMrpoBaHrie yMeHU OOBSCHATD SIBJIEHUS C UCITOb30BaHUeM (PU3MUeCKUX 3HaHUN U
HayYHbIX [J0Ka3aTe/IbCTB;

(dhopMHpOBaHWe TpeJCTaBAeHUN O POJIA (PU3KKM [JI1 pa3BUTHUS APYTUX eCTeCTBEHHbBIX
HayK, TEXHUKHU U TEXHOJIOTUM.

IocTwkeHWe 3THX Iiejiel 00ecreurBaeTCsl pelleHueM CAeyILUX 3a7au B TpoLiecce
M3yueHus: Kypca (pU3MKU Ha YPOBHE CpeiHero o01ero oOpa3oBaHusI:

npuobpeTeHre CUCTeMbl 3HaHUM 00 OOIMX (PU3MUeCKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeOpUsiX, BK/II0Uasi MeXaHUKY, MOJIEKY/ISIPHYIO (PU3UKY, 3/IeKTPOJUHAMUKY, KBAHTOBYO
(bU3MKY U 371eMeHTbI acTpObH3UKY;

dbopmMupoBaHHe yMeHHU TPUMEHSITh TeopeTHuyeckue 3HaHUS [Jig OOBbsSICHEeHUs
dbu3nueckux SsBJeHWW B TPUPOJE M [Jii TIPUHATUS TPAKTUUYECKUX pelleHuid B
MOBCEIHEBHOM >KW3HU;

OCBOEHHe CII0CO0OB pellleHrsI pPa3/IYHBIX 3a/lad C SBHO 3a/laHHOM (hu3nueckKoi
MOJZIe/Ibl0, 3a/lay, T0/pa3yMeBalolUX CaMOCTOSTe/IbHOe CO3/aHue (hHU3uUecKou
MoO/leN1, aZileKBaTHOM yC/I0BUSIM 3a/jaul;

MOHMMaHve (PU3MUeCKUX OCHOB M TIPUHLIMIIOB J€MCTBUSI TEXHUYECKUX YCTPOWCTB U
TeXHOJIOTUUeCKUX TIPOLIECCOB, UX BJIUSIHUS HA OKPY>KalOLIYI0 Cpejy;

OBJIa/leHHe MeTO/IaMU CaMOCTOSITE/IbHOTO TJIAHUPOBAHUSI U TIPOBeAEeHUsT (PU3UUeCKUX
SKCMIepUMEeHTOB, aHajquM3a W  UHTeprpeTalyd  uWH(OpMaLUW,  OrpejesieHus
JIOCTOBEPHOCTH TOTyYeHHOT'O pe3y/ibTaTa;

CO3/laHue yCJ0BUU /i1 Pa3BUTHS YMEHHUU MPOEKTHO-UCCIe0BaTe/IbCKOU, TBOPUYECKOU
JesiTeNTIbHOCTH.



Ha u3yuenne ¢u3uku (6a30BBI ypOBeHb) Ha yYpOBHe cpegHero o0iero obpa3oBaHUs
orBoauTcsi 136 uacos: B 10 kacce — 68 uacoB (2 uaca B Hefie/t0), B 11 knacce — 68 yacoB (2
yaca B HeJle/li0).

[Tpeparaemblii B iporpaMMe 110 (pu3uKe miepeueHb JJaOOPAaTOPHBIX U ITPAKTHUECKUX paboT
ABJIIETCS PEKOMEH/IOBaHHBIM, YUWTe/b fe/laeT BBIOOD TpoOBefleHUsi JlabopaTOpHBIX paboT u
OTBITOB C YUETOM WHAWBUAYaTbHBIX 0COOEHHOCTEeH 00yUarouXcsl.

COJAEP)XAHUE OBYUEHUA
10 KJIACC

Pa3pen 1. ®u3ukKa U MeTOAbI HAYUHOTr' 0 MTO3HAHUSA
du3rMkKa — Hayka O Tipupoge. HayuHble MeTOZbl MO3HAHUS OKpy»Kawollero mupa. Posb
9KCIepUMeHTa ¥ TeOpUM B TIpoLiecce TTI03HaHUsI TIPUPO/Ibl. DKCIIePUMEHT B (hHU3UKe.
MopenupoBanue (Qpu3NUecKUX sIBIeHWW U mpoueccoB. HayuHble rumnote3sl. @usnueckye
3aKOHbI ¥ TeOpUU. |'paHuL[bl MPUMEHUMOCTH (hH3UUeCKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Ponb v mecto ¢usuku B (HOpPMUPOBAHMM COBDEMEHHOW HayuHOM KapTWHBI MUpa, B
TpaKTUUeCKOM esiTe/TbHOCTH JTFO/IeN.
Llemoncmpayuu
AmnanoroBbie 1 IW(POBBIe U3MePUTe/TbHbIe TPUOOPHI, KOMITbIOTEPHbBIE JATUHKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

Mexannueckoe ABwKeHUe. OTHOCUTE/NIBHOCTb MeXaHWUeckoro aBwkeHus. Cucrema
oTcyéta. TpaekTopusl.

[TepemellieHne, CKOpPOCTb (CpefHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHe
MaTepuaabHOW TOUYKM, UX MPOEKLUM Ha OCU CUCTeMbl KoopAuHat. CoKeHue rnepeMelleHud 1
C/I0’KeHHEe CKOPOCTEH.

PaBHOMepHOe M paBHOYCKOPEHHOe MpSIMOJIMHEMHOe ABWKeHWe. I'paduku 3aBUCMMOCTH
KOODJUHAT, CKOPOCTH, YCKOPEHUsI, MyTU U MepeMeleHrs MaTepUabHOU TOUKU OT BPEMEHHM.

CBobOoiHOe TIafieHre. Y CKopeHre CBOOOHOTO TaZieHusl.

KpuBonvHenHoe fABWKeHWe. [IBW)KeHHWe MaTepuaJibHOM TOUKM TI0 OKPYXXHOCTU C
MOCTOSTHHOM MO MOAYJII0 CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHasi CKOpOCThb. Ilepuon u
yacToTa obpartrieHus. LleHTpocTpeMuTe/IbHOE YCKOPEHUe.

TexHUUeCcKMe YCTPOWCTBA U IIpaKTUUeCKOe TMpPUMEHeHHe: COUJOMEeTp, [ABIKeHHe
CHaps/I0B, LieTHbIe U peMEHHbIE Mepejayu.

Llemoncmpayuu

Mogenb CUCTeMBbI OTCUETA, UITFOCTPALIUSA KUHEMAaTUUEeCKUX XapaKTePUCTUK JIBUKEHUS.

[Tpeobpa3oBaHue ABMKEHUI C UCTI0/Ib30BAHUEM TIPOCTHIX MEXaHHU3MOB.

[TaseHue Tes B BO3yXe U B Pa3pe’KEHHOM MPOCTPAHCTBe.



HabstojeHue [BvKeHUs Tesla, OpPOIIeHHOTo TI0/] YT/I0M K TOPU30HTY ¥ TOPHU30HTAJIBHO.

M3mepeHue ycKopeHHsi CBOOOAHOTO TafleHusl.

HanpagsieHne CKOpOCTU NPU ABWKEHUHU 110 OKPY>KHOCTH.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

N3yueHre HEPAaBHOMEPHOT'O JBW)KEHUS C 1[e/IbI0 OTpe/ie/IeHrsi MTHOBEHHOU CKOPOCTH.

WccnenoBaHre  COOTHOLIEHMSI  MeXJy — IYTAMM, [POMJEHHbBIMA  TeoM  3a
10C/Ie/JOBaTe/IbHbIe paBHble TMPOMEXYTKHM BpPEMEHU TIPU PaBHOYCKOPEHHOM [IBMDKEHUM C
Havya/lbHOM CKOPOCTBIO, PAaBHOU HY/JIIO.

N3yueHne IBMKeHHs LIapUKa B BI3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOIIeHHOTO TOPHU30HTAIbHO.

Tema 2. Junamuka

[MpuHumn otHocutenbHOCTU ["anunest. [1epBbiii 3aKkoH HeroTOHA. VIHepIMaibHbIe CUCTEMBbI
OoTCUéTa.

Macca Tena. Cwna. IlpuHumn cynepnosuiuyd cwi. BTtopou 3akoH HprOTOHa /s
MaTepyaJbHOM TOUYKU. TpeTuii 3aKkoH Hbl0TOHA //is1 MaTepuabHbIX TOUEK.

3aKOH BCeMUPHOTo TaroteHus. Cusa tsokecty. [lepBasg KocMuyeckasi CKOPOCTb.

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

Tpenue. Bugbl TpeHus (IOKOsl, CKOMbXKeHHUsl, KaueHus). Cuna TpeHus. Cyxoe TpeHHe.
Cu/ia TpeHUs CKOJTb)KeHHUs U cujia TpeHusi 1okos. KosdduimeHnt Tpenus. Crsia CONpOTUB/IEHUS
TIpY JBUKEHWU Tejla B )KUJKOCTH WUJIU rase.

[ToctynaTenbHOe 1 BpaillaTeibHOE ABW)KeHHe abCOMIOTHO TBEP/OTO Tea.

MoMeHT CW/ibl OTHOCUTEBHO OCH BpalleHus. [lnedo cuibl. YcC10BUS paBHOBeCUs
TBEPZOr0 TeJia.

TexHuuyeckre yCTPOMCTBA W TIPAKTUUECKOe TMPUMEHEeHWe: TMOJIIUITHUKY, [IBWXKeHHe
VICKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SAByieHue vHepLMy.

CpaBHeHHe MacC B3aUMO/IEUCTBYIOIIUX TeJl.

Bropoii 3akoH HeroTOHa.

N3mepenue cuil.

CrnoxxeHue Cuil.

3aBUCHUMOCTb CUIbl YIIPYTOCTH OT JepopMariuu.

Hesecomocte. Bec Tesa ripu yCKOpeHHOM MO BEMe U MaJ|eHUH.

CpaBHeHUe CWJI TPeHUS TT0KOsl, KaueHUsI U CKOJIb)KeHUS.

Y cy10BYs paBHOBeCHs TBEPAOTO Tesia. Bubl paBHOBeCUS.

YueHuueckuli 53KcnepumeHm, nabopamopHble pabombil

V3yueHue ABM>KeHUs OpyCKa 10 HaK/IOHHOM TVIOCKOCTH.

WccnepoBanue 3aBUCMMOCTU CUJT YIIPYTOCTU, BO3HUKAIOLIUX B IPYKMHE U Pe3rHOBOM
oOpa3iie, OT Ux AedopMalvu.



WccnenoBaHue yC10BUAKM paBHOBECHSI TBEPAOIO TeJa, UMEIOIero 0Cb BpallleHUs .

Tema 3. 3aKOHbI COXpaHEHUS1 8 MeXAHUKe

VMnyibC MaTepranbHOM TOUKU (Tesa), CUCTeMbI MaTepUa/ibHbIX TOUeK. VIMITy/ibC CUJIBbI U
V3MEeHeHre UMITyJ/IbCa TeJjla. 3aKOH COXPaHeHUs1 UMITyJ/ibca. PeakTMBHOe [BH)KeHMe.

Pabora cusibl. MOIIHOCTD CHJTBL.

KuHeTnyeckasi SHeprusi MaTepuajbHOM TOUKd. Teopema 006 M3MeHEHMM KWHETHYeCKOM
SHEpruu.

[ToreHuuanbHasi sHeprusi. lloTeHIManbHas SHepryus ynpyro JedopMHUpPOBAHHOU
npy>kuHbI. [ToTeHIMa/bHas YHeprus Tejia BOIM3M TTOBEPXHOCTH 3eMJTH.

[ToTeHuanbHbIe U HeTOTeHL[MabHble CU/bl. CBs3b pabOThl HEMOTeHI[MaJbHbIX CUJ C
M3MeHeHWeM MeXaHWYeCKOW SHepPruM CUCTeMbl Tesl. 3aKOH COXpaHeHUsi MeXaHUueCKOh
SHEepruu.

Yrpyrue v Heynipyrue CTOJIKHOBEHUS.

TexHUuyecKre yCTPOMCTBA U TMPaKTUUYECKOe TPUMEHeHHe: BOJOMET, KOIEp, MpPY>KWHHbIN
TIMCTOJIET, IBM)KEHUE PaKeT.

Lemoncmpayuu

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTuBHOE IBUKEHUE.

[Tepexo/ MOTeHIMAILHOM SHEPTUH B KUHETUUECKYIO U 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

V3ydyeHre abCOMIOTHO HEYNPYToro yjapa C TIOMOIIbI0 ABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

VccnenoBaHue CBsA3M pabOThI CUIbl C W3MEeHEHHMeM MeXaHWUYeCcKOW SHepruu Tela Ha
TIpYMepe pacTsKeHUsl Pe3VHOBOIO JKIyTa.

Pa3pen 3. Moneky/isipHas (pu3MKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1EKYASIPHO-KUHEMUYeCcKol meopuu

OCHOBHBIE  TIOJIOXKEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOW TEOpUA M UX  ONBITHOE
obocHoBaHue. bpoyHoBcKkoe aBikenue. [uddy3usi. Xapakrep ABWKEHUS W B3avMO/IeHCTBUS
yacTul] BelljeCcTBa. Mogiesii CTpOeHUsI Ta30B, XXKUIKOCTel U TBEP/ABIX Tesl U 00bsiCHEHUe CBONCTB
Bell[eCTBA Ha OCHOBe 3THUX Mogesed. Macca u pa3mepbl MoJieKy/. KomnuecTBo BeljecTsa.
[TocTtossHHas ABorazpo.

TenioBoe paBHOBecue. Temriepatypa u eé usmepenue. [llkana tremrepatyp Llenbcus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKYJ/IIPHO-KMHETUYECKOM TeOpuH
uzleabHOTO rasa. AOCOMIOTHas TemriepaTypa Kak Mepa cpefHell KWHETUUYECKOW 3HepPruu
TeIJIOBOr0 [BWKeHWs uyactul] rasa. [IIkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
YpaBHenue MeHgeneeBa—Knanelipona. 3akoH lanbToHa. M30mponeccsl B ueaaibHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'padrueckoe npezcraBieHre U30MPOLIeCCOB: U30TePMa,
n30x0pa, n3obapa.

TexHHUUecKHe yCTPONCTBA U MpaKTHUeCckoe IpUMeHeH1e: TepMOMeTp, bapomeTp.



Llemoncmpayuu

OnbIThl, [OKa3bIBalOIWe [JUCKPETHOE CTpPOeHWe BellecTBa, ¢GoTorpapuu MOJEeKY
OpraHUYeCKuX Coe/IMHeHUM.

OmnbIThI 110 JU(PY3UU XKUAKOCTENU U ra3oB.

Moienb GpPOYHOBCKOTO ABMKEHUS.

Mogens ornibiTa LTepHa.

OnbIThI, I0Ka3bIBaoIKe Cyll[eCTBOBaHUE MeXMOJIeKY/ISIPHOTO B3aUMO/1eHCTBUSI.

Mogenb, WIOCTpUpYIOLLasi MPUPOAY AaB/eHHs ra3a Ha CTeHKU COCY/a.

OMnbIThI, WTIOCTPUPYIOLLIYE YPaBHEHHE COCTOSIHUS U/1eaTbHOTO ra3a, U30MpPOLeCChI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

OmnpejesnieHre MacChl BO3/lyxa B K/aCCHOW KOMHaTe Ha OCHOBe u3MepeHUN 00BEMa
KOMHaTBhI, /1aB/IeHUsI U TeMIlepaTypbl BO3/lyXa B Hel.

VccnenoBaHue 3aBUCHMMOCTH MeX/1y TlapaMeTpaMU COCTOSTHUSI Pa3PeXKeHHOro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoavHaMUuecKasi cucTeMa. BHyTpeHHsisi SHeprusi TepMOJAWHAMHUYeCKOW CUCTeMbl U
criocoObl eé n3MeHeHMsl. KomuecTBo TerioThl U pabota. BHyTpeHHsIst SHeprusi 0IHOATOMHOTO
uiea/ibHOro rasa. Buzbl Terionepejauu: TeMJIONPOBOHOCTb, KOHBEKLUS, W3/TyueHue.
Y nenbHas TeryioéMKOCTh BelljecTBa. KommMuecTBO Te/OThl PU Terjionepeaye.

[Touste 06 azuabatHoMm mporecce. [lepBblii 3akKOH TepMoJuHaMUKW. [IpumeHeHUe
MepBOro 3aKOHA TePMOJVMHAMUKY K m3orpotieccam. ['paduueckasi uHTepripeTaiysi paboThbI ra3a.

Bropoii 3akoH TepMorHaMUKA. HeoOpaTUMOCTh MPO1iecCoOB B TIPUPO/IE.

TerioBble MalvHbI. [IpUHIUIIBI A€HCTBYS TETUIOBBIX MallliH. [Ipeobpa3oBaHusi SHepPruu
B TeIVIOBbIX MaliMHax. KoadduiyeHT nosie3HOro elcTBUs TerioBou MaiivHbl. [{ukn KapHo u
ero Ko3(UIMeHT MOIe3HOTO0 [IeHCTBUsL. IKONIOTHYecKue TIpob/ieMbl TerioIHepreTHKY.

TexHUueckue YCTPOMCTBA U MpakTUUYeCKoe TIpUMeHeHWe: [JBUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOMOAWILHUK, KOHAULIMOHED.

Lemoncmpayuu

V3MeHeHWe BHYTpeHHel 3HepPruu Tejla MPU COBepLIeHUU paboThbl: BbLIET MPOOKU U3
OyTBIIKK TIOZ [eWCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOW TPyOKe IMyTéM
TpeHusi (BUAEOJEeMOHCTPALIUA).

V3MeHeHMe BHyTpeHHeW SHepruu (TemMriepaTyphl) Tesa Npy Terionepejaye.

OmbIT 110 aArabaTHOMY pPaCIIMPEHU0 BO3/yXa (OMbIT C BO3AYIIHBIM OTHUBOM).

Moienu riapoBoii TypOuHBI, ABUTATE IS BHYTPEHHEr0 CrOpaHusi, PeaKTUBHOTO ABUTATE TSI,

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yze/bHOU TeTJI0EMKOCTH.

Tema 3. Aepezamubie cocmosiHus gewjecmea. Pazoebte nepexoobl

[Tapoobpa3oBanve U KOHfeHcalus. VcrapeHne wu kumneHue. AOCOMOTHas U
OTHOCUTe/TbHAas BJIa)KHOCTb BO3/yXa. HacklllleHHbIN TIap. Y Ae/ibHasi TersioTa napoobpa3oBaHusl.
3aBUCHMOCTb TeMIlepaTypbl KATIeHUS OT JlaBJIeHUsl.



TBéppoe Teno. Kpucraninueckre v amopdHbie Tea. AHU30TPOIUS CBOMCTB KPUCTAJIIOB.

Xugkue kpucrauibl. CoBpeMeHHble marepuasibl. [l1aB/ieHuMe W KpucCTa/uM3auus. Y Je/ibHast
TeruioTa ryiaBiaeHus. Cybnumariysi.

YpaBHeHMe TeryioBoro HanaHca.

TexHUUeckre YCTPOWCTBAa U TpPaKTUUeCKOe TIpUMeHeHue: TUTPOMETP U TICUXPOMETD,

Ka/IOpUMETDP, TeXHOJIOTMH1 nojrydyeHua COBpE€MEHHBIX  MAaTepHdaJ/iOB, B TOM  4uc1ae
HaHOMAaTepHa/iOB, U HAHOTE€XHOJIOT'MH.

Lemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTapOB.

KurieHve npy TOHWKEHHOM JIaB/IeHUU.

Crioco6bl U3MepeHHs BJIaKHOCTH.

HabJtto/jeHre HarpeBaHUs U TI7IaB/IeHUsT KPUCTA/I/TMUECKOTO BeIlleCTBa.
JemMoHCTpaLus KpuCTauios.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

Vi3MepeHHe OTHOCHUTEbHOMN BIa)KHOCTH BO3/yXa.

Pa3pen 4. JieKTpoAuHaMHUKa
Tema 1. Dnekmpocmamuka

OnekTpu3alus Tea. OJIeKTpUYecKuW 3apsii. JlBa BuJa 5/IeKTPUUECKUX —3apsi[joB.
[IpoBOAHWKH, TU3IEKTPUKHU U TTOMYTPOBOJHUKHU. 3aKOH COXPAaHEeHUS 3JIeKTPUYeCKOro 3apsija.

BsaumoperictBue 3apsgoB. 3akoH KysioHa. ToueuHbIM  37€KTpUYECKUM — 3apsif.
Onektpuueckoe Tione. HampsykEHHOCTH 371€KTpUUeCKOro mMoJs. [IpuHIuI Cyneprno3ulyuu
37IeKTPUYECKUX MoJ1ed. JIMHUY HanpsyKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cmn 3mekTpocTatueckoro mosiA.  [loTeHiuan. Pa3HOCTb  ITOTEHI[HMATIOB.
[IpOBOAHMKY U IUSJIEKTPUKHU B 3JIEKTPOCTATUUECKOM T10J1e. [Ih3/ieKTpruuecKas MpOHULIaeMOCTb.

O1eKTpOEMKOCTb. KoHAeHcaTop. I/eKTPOEMKOCTh TJIOCKOTO KOHJEHCaTopa. JHeprusi
3apsKeHHOr0 KOHZIeHcaTopa.

TexHUUyecKre yCTPOUCTBA W TpPaKTUYeCKOe MNPUMEHEHHe: 37eKTPOCKOI, 3JIEKTPOMETD,
3/IeKTpOCTaTHyecKasi 3alljuTa, 3a3em/ieHue 3/IeKTPOrprubOpoB, KOHAEHCATOp, KOMUPOBaIbHbBIN
anrnapar, CTPYMHBIN PUHTEP.

Lemoncmpayuu

Y CTpOUCTBO M NIPUHLUI JEUCTBUS 3/IEKTPOMETPa.

B3avMo/elicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DneKTpruueckoe moJie 3apsKeHHBIX TeJl.

[IpOBOAHUKHU B 3/IEKTPOCTAaTUYECKOM I10JI€.

OJIeKTpoCTaTAueCcKas 3alluTa.

[V3NeKTprKU B 37IEKTPOCTaTUYECKOM I10JIe.

3aBUCHMOCTh  3/IEKTPOEMKOCTHM TUJIOCKOTO KOHJ€eHCaTopa OT TUIOWIa[X  TJIaCTHH,
PacCTOSTHUS MEXAY HUMU U IU3JIEKTPUUYECKOW MPOHULIaeMOCTH.

OHeprus 3apspKeHHOT0 KOHZIeHCaTopa.



YueHuuecKuli 3kcnepumeHm, niabopamopHble pabombi

N3mepeHue 31eKTPOEMKOCTH KOH/€HCAaTOpa.

Tema 2. ITocmosiHHbili 31ekmpuydeckull moK. Toku e pazauuHbIX cpedax

ONeKTpUUeCKUM TOK. Y CJIOBUSI CYIIeCTBOBAHUS 3/IEKTPUUECKOTO TOKA. VICTOUHMKU TOKa.
Cwua Toka. [TIoCTOSAHHBIN TOK.

Harpsikenue. 3akoH Oma /15 yyacTKa LieTu.

OeKTpruueckoe CONPOTHBIIEHHE. Y nenbHoe COMPOTHBJIEHUE BellleCTBa.
[TocnenoBaTenpHOe, napasie/ibHOe, CMeLlaHHOe CoeJjiHeHUe IIPOBOJHUKOB.

Pabora s/ekTpuueckoro Toka. 3akoH [xoynsi—J/IeHiia. MoIIfHOCTb 3/IeKTPHYeCKOro TOKa.

ONeKTPOABWIKYLLAsl CUJIa U BHYTPEHHee COTPOTUBJIEHWe UCTOYHHUKA TOKA. 3aKOH Oma A1t
MOTHOU (3aMKHYTOM) 3/1eKTprUUecKo 1ienu. KopoTkoe 3aMbIKaHue.

OJIeKTPOHHAas TIPOBOJWMOCTb TBEDAbIX MeTa/ulOB. 3aBUCHMOCTb COMNPOTUBJIEHUS
MeTaJl/IOB OT Temrieparypbl. CBepXIIPOBOJHUMOCTb.

ONeKTpUYeCKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBogHuku. CoOCTBeHHas W TMpUMeCHas TMPOBOAMMOCTb TTOTYIIPOBOJHUKOB.
CBoiicTBa p—n-Tiepexo/ia. I1omyrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKUd TOK B pacTBOpax W pacriaBax >JIeKTPOJIUTOB. JDJI€KTPOIUTHUYECKAast
JUCCOLMALIUSA. DIeKTPOJIU3.

DneKTpuueckui TOK B ra3ax. CaMOCTOsITe/TbHBIM Y HECAaMOCTOSITe/TbHBIN pa3psi/. MomHus.
[1na3ma.

TexHUUyeckre yCTPOMCTBA M TMPAKTUUYECKOe TIPUMEHEeHHWe: amIepMeTp, BOJIbTMETD,
peocTaT, HWCTOYHMKKA TOKa, 3JieKTpOHarpeBare/bHble TMPUOOPHI, 3/IEKTPOOCBETUTE/bHbIE
npubOphl, TEPMOMETD COTIPOTUB/IEHUS], BaKyyMHbBIM AWOJ, TEPMHUCTOPbI U (hOTOPE3UCTOPHI,
MOTYTIPOBOJHUKOBBIU 1IN0/, Ta/IbBaHUKaA.

Llemoncmpayuu

V3mepeHure CHJIbI TOKA Y HallpsSUKEeHUS.

3aBUCUMOCTb COTPOTHBJIEHUSI LIWIMH/JPUYECKHUX TPOBOJHUKOB OT JJIMHBI, TLIOLA[U
IIOTIepeYyHoro ceyeHust U MaTepuaria.

CwMmel1aHHOe CcOoeIMHEHMe TIPOBOJHUKOB.

[IpsiMoe u3MepeHHe 37EKTPOABIKYIEN Chibl. KOpOTKOe 3aMblKaHWe rajibBaHUYeCKOIo
3/1IeMeHTa Y OL|eHKa BHYTPEHHEr 0 COMPOTUBJ/IEHHS.

3aBUCUMOCTb CONIPOTUBJIEHUSI MEeTa/VIOB OT TeMITepaTyphbl.

[IpoBOAMMOCTD 371EKTPOIUTOB.

W ckpoBou pa3psii ¥ NPOBOAWMOCTb BO3/yXa.

OJHOCTOPOHHSS TIPOBOJUMOCTD AUO/A.

YueHuueckuli 53KcnepumeHm, nabopamopHble pabombil

N3yueHne cMeIaHHOTO COeJUHEHUS Pe3UCTOPOB.

V3mepeHvie 5/1eKTPOABWXKYIEM CWIbI MCTOUHMKA TOKA M €ero  BHYTPEHHero
COTIPOTUBJIEHUSL.



HabttoieHue 3/1eKTpo/m3a.

MexnpeaMeTHbIe CBSI3H

N3yuenue Kypca (pusuku 06a30BOro ypoBHsS B 10 Kjacce OCYIIECTB/SIETCS C YUYETOM
coiepKaTe/IbHbIX MEKITPeIMEeTHBIX CBs3eM C KypCcaMd MaTeMaTHK{, OWOJIOTWH, XHUMUH,
reorpauu U TEXHOJIOTHHU.

MedsicnpeOmemHble noHsimusi, CBsi3aHHble C W3yUeHHWEM METO/I0B Hay4yHOro MO3HaHUS:
sBJIeHWe, HayuyHbIM (akT, rumore3a, (usnueckas BeIWUMHA, 3aKOH, Teopus, HabJtoJeHue,
9KCIIepUMEHT, MO/leJTMPOBaHUe, MO/ieJib, U3MepeHHUe.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHeHUMW, JuHeWHass ¢yHKIUs, Tapabora,
ruriepbosa, ux rpaduMKd W CBONCTBa, TPUTOHOMeTpUuecKhe (GYHKIMM: CHHYC, KOCHUHYC,
TaHT'€HC, KOTAaHIeHC, OCHOBHOE TPUI'OHOMEeTPHYEeCKOe TOXKIeCTBO, BEKTOPhI U UX TMPOEKI[UH Ha
OCU KOOD/IUHAT, C/I0’KeHHe BEeKTOPOB.

Buonozus: MexaHW4YeCKoe [BIKEHHE B »KMBOHW mpupoje, auddysus, ocMoc, TeryiooomeH
JKMBBIX OpPraHM3MOB (BU/bI TeIJIONepe/jauk, TEMIOBOe PaBHOBECHE), S7IeKTPUUECKUE SIBJIEHUS B
JKVBOM TIPUPOJE.

Xumusi: IUCKpeTHOe CTpPOeHHe BelljeCcTBa, CTPOeHHe aTOMOB W MOJIeKYJI, MOJIb Bell|eCTBa,
MOJISIpHasi Macca, Tel/iOBble CBOMCTBA TBEDJBIX Tes, JKUAKOCTEH W Ta30B, 3JeKTpUUecKue
CBOMCTBA MeTaJlJIOB, 3JIEKTPOIMTUYECKAs! AUCCOLIMALIYS, Fa/bBaHUKaA.

T'eoepacbusi: BNa)KHOCTh BO3/[yXa, BeTPbl, DapoMeTp, TepMOMETP.

TexHonoeus: Tipeobpa3oBaHye ABMXKEHUM C UCIT0/Ib30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TeXHUKe, MOJIIUITHUKA, UCMO/b30BaHUe 3aKOHAa COXpaHeHHs MMITy/JbCa B TeXHUKe (pakerta,
BOZIOMET U [pyrue), ABUrare/b BHYTPEHHEr0 CropaHus, TMapoBas TypOWHa, OBITOBOIA
XOJIOJIW/IbHUK, KOHIULIMOHEP, TEXHOIOTMH TI0/TyYeHUs] COBPeMEeHHbBIX MaTepUasioB, B TOM UKCJIe
HaHOMaTepuasioB, W  HAHOTEXHOJIOTUW,  3JeKTpOoCTaTUuecKas  3allldTa, 3a3eM/ieHue
3/IeKTPOTIPUOOPOB, KCEPOKC, CTPYWHBbIM TIPUHTEDP, 3JeKTpOHarpeBaTe/ibHble TMPHUOOPHI,
3/IeKTPOOCBETUTe/IbHbIE PUOOPHI, ralbBaHUKa.

IVIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUSA

OcBoenne yueOHOro npeamera «®Pu3mka» Ha ypoBHe cpefHero o0iero obpa3oBaHUs
(ba30BBIli  ypOBEHb) [IO/DKHO 00€CreuuTh [JJOCTIDKEHHE — CAeyHIUX  JIMYHOCTHBIX,
MeTarpeMeTHBIX U TTPeIMETHBIX 00pa30BaTe/IbHBIX pPe3y/IbTaToB.

JINMHHOCTHBIE PE3YJ/IBTATBI

JInyHOCTHBIE pe3y/bTaTbl OCBOeHUs1 yueOHoro mpeamera «®PusnKa» [JO/DKHBI OTpa)kaTh
TOTOBHOCTB U CIIOCOOHOCTb 00YYaroIUXCsl pyKOBOZCTBOBAThCsI CHOPMUPOBAHHOM BHYTpEHHeH
MO3ULMed JIMYHOCTH, CUCTEeMOW LIeHHOCTHBIX OpHWEeHTal{, IIO3UTUBHBIX BHYTPEHHUX
ybe)xzeHnid, COOTBETCTBYIOIIUX TPAJUI[MOHHBIM IIeHHOCTSIM DOCCHMCKOTO OOIIecTBa,



paciivpeHre >KU3HEeHHOTO OMbITa U OMbITa /leITe/IbHOCTH B TIPOLIeCCe peasr3aliiid OCHOBHBIX
HaripaB/IeHUI BOCIIUTATE/IbHOM JesiTeIbHOCTH, B TOM UMCJ/Ie B YaCTHU:

1) rpakAaHCKOT0 BOCIIUTAHUA:

c(OpMHUPOBAHHOCTb ~ TPaKJAHCKOW TIO3WI[MM  OOydJaromierocss KakK aKTUBHOTO |
OTBETCTBEHHOTO UjleHa POCCHICKOTO 00IIIeCcTBa;

MIPUHATHE TPAAULIMOHHBIX OOIIleueslOBeUeCKUX TYMaHUCTUUECKUX U JeMOKpaTHYeCKUX
1leHHOCTel;

TOTOBHOCTb BECTU COBMECTHYIO ZesiTe/TlbHOCTb B MHTepecax TIpaXK[IaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYTIpaB/eHUH B 00pa3oBaTelbHOM OpraHU3aliui;

yMeHUe B3auMOJEUCTBOBaTb C COLMAJbHbIMA MHCTUTYTaMd B COOTBETCTBUM C UX
GYHKUIUAMYA U Ha3HaUeHUeM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU [lesATeTbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUSA:

c(hOpMHPOBAaHHOCTb POCCHUHCKOM IpakjaHCKOW UIeHTUYHOCTH, MaTPUOTU3MA;

1[eHHOCTHOe OTHOIIIeHHe K TOCYy/JapCTBEHHBIM CHMBO/AM, [JOCTHDKEHHSIM POCCHUMCKUX
yUEHBIX B 00/1aCT! (DM3UKHU U TeXHUKW;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO ITOBE/IeHHSI;

CIOCOOHOCTH OlleHWBaTh CUTYAIMIO M TPUHUMATh OCO3HAHHBIE PellleHHs], OPUEHTUPYSICh
Ha MOpa/IkHO-HPAaBCTBeHHbIe HOPMbI U 1[eHHOCTH, B TOM UMCJIe B [IesITe/TbHOCTU YUEHOTO;

0CO3HaHHe JIMYHOTO BK/IaZia B IOCTPOeHWe YCTOMUMBOTO OyAyIIIero;

4) 3cTeTUYeCKOro BOCIIUTAHHSA:

3CTeTUUeCKOoe OTHOIIIeHHe K MUPY, BK/ItOUasl 3CTEeTUKY HayuHOT'O TBOPUECTBa, MPHUCYIIero
(r31UeCcKor HayKe;

5) TPYAOBOro BOCIUTAHMSA:

VMHTEpPeC K pa3/MuHbiM cdepaMm MpodecCuoHaNbHOW [AesiTelbHOCTA, B TOM UHCJ/E
CBSI3aHHBIM C (U3MKOW W TEeXHUKOW, yMeHWe COBepIllaTb OCO3HaHHBIM BBLIOOD Oyayireit
npocheCCHU U pea30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHI0 M caMO00Opa30BaHUI0 B 00/1acTH (PU3UKHM Ha
TIPOTSDKEHUH BCeH JKU3HU;

6) 3K0/10ru4ecKoro BoCIIUTaHUsA:

cOpPMUPOBAHHOCTb JKOJOTUUYECKOW KYJbTYPbI, OCO3HaHWe TJ00a/bHOrO XapakTepa
5KO/IOTHUYEeCKUX MPO0IeM;

TJIaHUPOBaHWe W OCYILeCTB/IEHWE [EMCTBUM B OKpY)KalolllerM Cpefie Ha OCHOBE 3HaHMS
L|e/leld yCTOMUKMBOTrO pa3BUTHS Ye/I0BeUYEeCTBa;

pacllupeHre OMbITa [JeATebHOCTH SKOJIOTMYEeCKOW HarpaB/JeHHOCTHU Ha OCHOBe
MMEHOLLMXCSl 3HaHUM 10 (DU3UKe;

7) 1leHHOCTH HAy4YHOI'0 MO3HAHUSA:



chOpMUPOBAHHOCThL MHPOBO33pDE€HUSl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
pasBUTUS (PU3UUECKOW HAyKU;

0CO3HaHMe 1[eHHOCTH Hay4YHOU [1esiTe/IlbHOCTH, TOTOBHOCTh B TIpoLjecce u3ydeHust GU3NUKU
OCYILIeCTB/ISITh MPOEKTHYIO U UCC/Ie[JOBATe/IbCKYIO [esiTe/IbHOCTb MHAUBUAYAIbHO U B TPYIIIIe.

METAITIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHbIE YHUBEpPCa/IbHbIe yUeOHbIe eiiCTBHS
Bba3oBble ToruuecKue JiefiCTBHS:

CaMOCTOSITeJTbHO (hOPMYJ/IMPOBaTh U aKTyaaU3WpoOBaTh IpPoOeMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

orpeJenaTh LieJid AesiTeTlbHOCTH, 3a/laBaTh MapaMeTPbl U KPUTEPUU UX [JOCTYKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B paCCMaTPUBaeMbIX (PU3NUECKUX SIBJIEHUSX;

pa3pabaThiBaTh IJIaH PelieHus TTPo0/IeMbI C YUETOM aHaM3a UMEIOIIUXCs MaTepUa/IbHbIX
1 HeMaTepUaJIbHbIX PeCypCOB;

BHOCUTb KODDEKTHBBI B [1eITe/IbHOCTb, OLIEHWBAaThb COOTBETCTBUE pe3y/bTaTOB LIe/IsiM,
OlLIeHWBaTh PUCKH TIOC/Ie[ICTBUMN JIesiTeTbHOCTH;

KOODZIMHUPOBAaTh W BBIMOMHATL PAb0OTy B YCIOBUAX peasbHOTO, BUPTYa/JLHOTO U
KOMOWHUPOBAHHOT'O B3aMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MbIILIJIeHHe TIPU pellieHnH XKU3HeHHbBIX Mpo0ieM.

Ba3oBble HCC/Iel0BaTe/IbCKHe JeHCTBHSA:

B/aZIeTh HayYHOW TepMUHOJIOTHelN, KIHUeBbIMU TOHATUSAMU U MeTojaMu (hr3UuecKou
HayKu;

B/Ia/IeTh HaBbIKAMU yueOHO-MCC/Iej0BaTebCKOM U TIPOEKTHOU ZiesiTe/IbHOCTA B 00/1acTH
GU3MKY, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEJTbHOMY TIOMCKY METOZIOB pellleHus
3a/1au (PM3UUECKOT0 COZiepKaHusl, TIPUMeHEeHHI0 pa3/InuHbIX MeTO/I0B TTO3HAHMSI;

B/aZIeThb BUJAMU JesiTe/lbHOCTU MO TOJyYeHUI0 HOBOTO 3HaHUs, €ro WHTepIipeTalu,
npeoOpa3oBaHUI0 U TPUMEHEHWI0 B Ppa3/WyHbIX y4eOHBIX CUTyalusiX, B TOM UUCJe TpHU
CO3/IaHUM YueOHBIX MPOEKTOB B 00/1aCTH (DU3UKY;

BBLISIBJISITh  TIPDUUMHHO-C/Ie/ICTBEHHbIe CBSI3M M aKTya/M3UpOBaTh 3aj/lauy, BbIJBUTATh
TUrnoTe3y e€ pellieHus, HaXOAUTb apryMeHThbl [Jsi J0Ka3aTelbCTBa CBOUX YTBEpPKIEHWH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PeLLeHusI;

aHa/IM3UPOBaTh T[IO/yUeHHbIE B XOZle peIleHusl 3aJlaud  pe3y/IbTaThbl, KPUTUUECKU
OlLIeHUBaTh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATh M3MeHeHHe B HOBBIX YC/IOBUSIX;

CTaBUTh U (POPMY/IUPOBATH COOCTBEHHBIE 3a/lauM B 00Opa3oBaTe/bHOM [1esSTebHOCTH, B
TOM UHKCJIe TIPU U3yUeHUHr (DU3UKY;

JlaBaTh OIIeHKY HOBBIM CUTYal[WsIM, OI|eHUBATh TTPUOOPETEHHBIN OIIBIT;

yMeTb ITePeHOCHTh 3HaHUS 10 (hH3KKe B MPAKTUUECKYH0 00/1aCThb XKU3HEeesITe/TbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAaHUS U3 PA3HBIX MPeMETHbBIX 00/1acTel;

BbIZIBUTaTh HOBbIE UJIEU, Tpe/ijlaraTh OpUrMHabHbIe TTOAXO0Abl U PELLeHNs;



CTaBUTH MPOOIEMBI U 3a/lauH, JIOMyCKaloIl[1ie a/lbTePHATUBHBIE PeIlleHMUs.
PaboTa ¢ uHopmanmeii:

B/Ia/IeTh HaBbIKaMU T0/TydeHrst nHopManyy (GU3NUecKoro CoziepkKaHHsl U3 MCTOUHHUKOB
pa3HBIX THIIOB, CaMOCTOSITE/TbHO OCYIIeCTBAATh IIOMCK, aHalu3, CUCTeMaTH3alydio |
WHTEepHpeTaLyio UHPOPMALUY Pa3/TMUHbIX BUIOB U (hOPM Mpe/iCTaB/IeHNS;

OLIEHMBATb JIOCTOBEPHOCTh MH(MOPMAILINY;

WCIIO/Tb30BaTh Cpe/CTBA HWHGMOPMAI[MOHHBIX YW KOMMYHHUKAIL[MOHHBIX TEXHOJIOTHH B
pellleHUM KOTHUTHBHBIX, KOMMYHWKAaTHBHBIX W OpPraHW3allMOHHBIX 3a/lad C COOJIIoJeHreM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, peCypCcocOepeskeHH s, TPaBOBbIX
TUYECKUX HOPM, HOPM MH(MOPMAaIMOHHON 6€30MacHOCTY;

Co3/laBaTh TEKCThI (HHU3UUECKOTO COZIep)KaHWS B pa3/IMUHBIX (opMaTaX C YUYETOM
HasHaueHWss WHGOPMAlMM W 1leJleBOM  ayJJUTOPHH, BbIOWpasi OINTUMalbHYI0 GhopMy
TIpe/ICTaB/IeHUs ¥ BU3yaIn3aljii.

KoMMyHHKaTHBHBIE YHHBePCAa/TbHbIe yueOHbIe /eHCTBHUS:

OCYIIIeCTB/ISATEL 00IIleHre Ha YPOKax (GHU3UKHU U BO BHEYPOUHOU JesiTe/IbHOCTH;

pacrno3HaBaTh MpeAnoChUIKM KOH(MIUKTHBIX CUTyal[ui U CMSITYaTh KOH(JIUKTHI;

pPa3BEPHYTO U JIOTUYHO H3/araTb CBOK) TOYKY 3PEeHUSI C HCIO/b30BaHUEM SI3bIKOBBIX
CpeJCTB;

TIOHUMATh ¥ UCTIOTh30BaTh IMPEUMYII[eCTBa KOMaHJHOW U WHANBUAYaTbHON paboThI;

BbIOMpaTh TeMaTUKy W MeTO/IbI COBMECTHBIX AEMCTBUM C y4éTOM OOIIMX WHTEPecoB U
BO3MO>KHOCTEM KaXK/I0r0 WieHa KOJIJIeKTHBA;

MPUHMMATh LeJI1 COBMECTHOM [esiTe/TbHOCTH, OpPraHW30BbIBaTb W KOOPAWHHPOBAThb
JIeMCTBUSL TI0 €€ NOCTW)KEeHWIO: COCTaB/ATh IUJIaH JEeMCTBUM, pacrpefessiTb POU C YYETOM
MHEHUM Y4aCTHHUKOB, 00CY>KJaTh pe3y/bTaTbl COBMeCTHOU paboThl;

OLIEHMBAaTh KaueCTBO CBOETO BKJ/IaJla M Ka)KJOT0 yUYaCTHHUKA KOMaH/Ibl B OOIIUI pe3y/bTaT
10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjlaraTh HOBBbIE TIPOEKThI, OL[EHHWBATh WJEW C TMO3ULUM HOBH3HbI, OPUTUHAIBLHOCTH,
MPaKTUUYeCKOM 3HAaYMMOCTH;

OCYIL[eCTB/ISITh TO3UTHMBHOE CTpaTeruyeckoe TIOBe/leHWe B Pa3/IMUHBIX CUTYyaLUsX,
TIPOSIB/ISITH TBOPUECTBO M BOOOpa>keHUe, ObITh MHULIMATHBHBIM.

Pery/IaTUBHBbIE yHUBEpPCa/IbHbIE yUeOHbIe AeHCTBUA
CamoopraHu3anusa:
CaMOCTOSITeJTEHO OCYII[eCTB/IATh TM03HABATeNbHYIO AesSTe/lbHOCTb B 00sacT¥ (PU3MKA U
aCTPOHOMUHU, BBISIB/ISATH TIPO0JIeMbI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHbIE 3a/jaul;
CaMOCTOSITe/TbHO COCTaBJ/ISITh TJIAaH PeIllleHus] PAaCUETHbIX U KaueCTBEHHBIX 3afiad, TjlaH
BBITIOJTHEHUST TPAaKTAYeCKOW paboThl C YYETOM UMEIOIUXCS PecypcoB, COOCTBEHHBIX
BO3MO)KHOCTEM U TIpeJII0uTeHUl;
[laBaTh OLIEHKY HOBBIM CUTYaL[HsIM;



pacIvpsTh paMK{ yueOHOTo TipeiMeTa Ha OCHOBe JIMUHBIX TTPeITIOUTeHH;

JlefiaTh 0CO3HAHHBLIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha cebsi OTBETCTBEHHOCTH 3a
pelleHue;

OLlIeHMBAaTh TIPUOOPETEHHBIM OIThIT;

criocobcTBoBaTh  ()OPMHUPOBAHHIO U TIPOSIBJIEHWIO 3PYJUIMM B 00/1acTH  (PU3WKHY,
TIOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTe/IbHbIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, 3MOIL[UOHA/IbHBIH MHTE/VIEKT:

7laBaTh OIIeHKY HOBBIM CHTYaIlUsiM, BHOCUTb KODPEKTHBBLI B [I€SITEIbHOCTh, OLIEHWBATh
COOTBETCTBHE Pe3yJ/IbTaTOB LeJIsiM;

B/Ia/leTh HaBbIKaMH M03HaBaTebHOW pedieKCUU KaK 0CO3HaHUsI COBepIllaeMbIX /1eHCTBUN
Y MBIC/TUTE/TbHBIX MPOLIECCOB, MX Pe3y/IbTaTOB U OCHOBAHHH;

WCTI0/Th30BaTh MPHUEMBI pedIeKCHH [I7Is OL[eHKH CUTYal[iH, BbIOOpa BEPHOTO pellieHHs;

yMeTb OI|eHMBaTh PUCKUA U CBOEBPEMEHHO IPUHUMATh PelleHus TI0 UX CHWKEHHIO;

MIPUHAMATh MOTHBBI U apT'YMEeHThI IPYTUX TIPY aHa/lv3e pe3yJbTaToB JlesTebHOCTH;

MIPUHAMATL Cebsl, TIOHNMMast CBOM HeJOCTaTKH U JIOCTOMHCTBA;

MIPUHAMATh MOTUBBI M apT'YMEHThI APYTUX TIPY aHa/li3e pe3yJ/bTaToB /esATeTbHOCTH;

NpU3HABaTh CBOE TIPAaBO U MPaBO JPYTUX Ha OIIMOKH.

B mpoiiecce AoCTHKeHUs] JTMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUS TPOrpaMMbl 10 (PU3MKe
IS ypOBHsS cpenHero oOijero o6Opa3oBaHusi y 00yuaroluxcsi COBEpIIeHCTBYeTCS
9MOLIMOHA/IbHBIN UHTE/IEKT, TPeTio/iarawiyui chopMHUPOBAaHHOCTD:

CaMOCO3HaHUs, BK/IFOUAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE 3MOIMOHAIbHOe COCTOSHYE,
BU/IETh HarlpaB/IeHUsI Pa3BUTHSI COOCTBEHHOW SMOLIMOHANbHOM cdepbl, ObITb yBEpPEeHHBIM B
cebe;

CaMOperyIMpOBaHus, BKJIIOUATOIIIETO CaMOKOHTPO/Tb, yMeHHe MIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/ieHHe, CITIOCOOHOCTb afaNTUPOBATHCSA K IMOLIMOHA/IBHBIM
M3MEeHEeHUSIM U TMPOSIB/ISITh TUOKOCTh, ObITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlM{, BK/IIOUAIOIIEM CTpeM/IeHWe K JOCTVDKEHHIO 1€/ W YCIIexy,
OITUMH3M, HHUIIUATUBHOCTh, YMEHHE /1eHiCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEM;

IMIMATUX, BK/IOYAOIed CITOCOOHOCTb TIOHMMAaTh 3MOIMOHATbHOE COCTOSIHHE [[PYTHX,
YUWATHIBaTh €ro TIPU  OCYIecTB/ieHWM O0OIlleHusi, CrocoOHOCTb K COUYBCTBHIO U
COTIePE)KUBAHUIO;

COLIMa/TbHBIX HaBLIKOB, BK/TFOUAIOIHX CITIOCOOHOCTH BBICTPAMBATh OTHOIIIEHUS C IPYTUMH
TIOABMH, 3a00TUTLCS, TIPOSIBJISITE MHTEPEC U Pa3pelliaTh KOHPIUKTHI.

IMPEJMETHBIE PE3YJ/IbTATBI
K konily o6yuenuss B 10 ksiacce ripeMeTHble pe3y/ibTaTbl Ha OAa30BOM YPOBHE [0JKHbI
OTpaXkaTb c()OPMUPOBAHHOCTb y 00yYarOLIMXCsl YMEHUI:
J€EMOHCTPHUPOBaTh Ha MpHUMepax poJib U MeCcTO (PU3MKUA B (POPMHUPOBAHUM COBPEMEHHOU
HayYHOM KapTHHBI MUpPa, B Pa3BUTUHU COBPEMEHHOM TeXHUKU U TEXHOJIOTWM, B TIPAKTUYECKON
JlesiTe/IbHOCTHU JIFO1eM;



YUUTHIBATh TPaHUIlbl TMPUMEHEeHUs] M3y4YeHHbIX (U3MUeCcKUX Mojesieli: MarepuasbHast
TOUKa, MHepLasbHasi ChCTeMa OTCYéTa, abCO/IFOTHO TBEpJOe TeJso, WjeasbHbIM ra3, MOJenu
CTPOEHMsI Ta30B, KUJKOCTeU W TBEPABIX TeJ, TOUEUHBIM 3/1eKTpPUUeCKUH 3apsij] MpU pelleHun
(r3nuecKux 3azay;

pacrio3HaBaTh ¢u3nuecKre siBieHus (TPOoIiecchl) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
MEeXaHWKH, MOJIeKYJIIPHO-KUHETUYECKOM TeOpHMH CTPOEHHUs BellleCTBa U 3JIEKTPOAWHAMUKM:
paBHOMEpPHOe M paBHOYCKODeHHOe TIpSIMOJIMHeiHOoe [BM)XKeHue, CBOOOJHOe TMajZieHue Tel,
NBIDKEHWE 110 OKPY)KHOCTH, WHepLWs, B3auMmojelicTBue Tem, auddysus, OpoyHOBCKoe
NBIDKEeHNUe, CTPOeHHe >KUIKOCTeW W TBEDP/BLIX Tes, W3MeHeHWe OObEMa Tel MpU HarpeBaHWUU
(oxnakgeHuu),  TeioBOe  paBHOBeCHe,  UCIMapeHue,  KOHZeHcalus,  TIaBJeHUe,
KpUCTa/uI3alusi, KWIeHWe, BJaXHOCTb BO3/yXa, I[OBBbIIIEHWE [laB/ieHWsi ra3a IIpU ero
HarpeBaHWM B 3aKPBITOM COCY/Ze, CBS3b MeXK/Jy NapameTpaMU COCTOSIHMA ras3a B M30IpoLieccax,
37eKTpU3aLus Tesl, B3auMOZEeNCTBYe 3apsiJi0B;

OMUCHIBATb MeXaHWYeCKOe ABWXEHWe, UCMO/b3ysl (PU3nyeckrde Be/IMYMHBI: KOODAMWHATA,
MyTh, TlepeMellleHre, CKOPOCTb, YCKOPEHWe, Macca Tesa, CUia, UMITYJbC Tesla, KWHeThYecKas
SHepruisi, TOTeHI[HalbHas YHepPrus, MexaHWdeckas paboTa, mMexaHHUecKasi MOIIHOCTH; IIpH
OMUCAHUU TIPaBWJILHO TPAKTOBAaTh (PU3WUYECKUNM CMBICI HCIOMb3yeMbIX BeIMYUH, UX
0003HaueHus ¥ eIMHULIbI, HAXOJUTh (POPMYJIbI, CBA3BIBAOIIIME AAHHYIO (DU3UUECKYI0 BeJTUUNHY
C IpPYyTUMH BeJIMUMHAMU;

OMUCHIBaTh W3yYeHHbIe TerJIOBble CBOMCTBA TeJ U TEMJIOBbIe SIBJIEHUS, WCIOJb3ys
du3nueckue Be/IMUMHBI: JlaB/ieHWe rasa, Temreparypa, CpefHsiss KWUHeTUuecKasi SHeprus
XaOTUYEeCKOr0 [BWXKEHHS MOJIeKyJs, CpeJHeKBaJpaThuHasg CKOPOCTb MOJIEKYJ/, KOJUYeCTBO
TeIUIOThbl, BHYTPEHHSsISI SHeprusi, paboTa rasa, Ko3(QULIeHT MOoe3HOr0 JeCTBUs TerI0BOro
[BUTATeJIsI; TMPU OINWCAHUM TNPABU/ILHO TPAKTOBAaTh (PU3UUECKUU CMBIC/ WCIO/Ib3YEeMbIX
Be/IMUMH, WX 0003HaueHWs] W eAWHHUIbI, HAaxXOJUTh (OPMYJIbI, CBSI3bIBAIOIMe [JaHHYIO
(bY3UUeCKy0 BeJIMUMHY C IDYTUMU BeJIMUMHaM;

OMMChIBaTh M3y4YeHHbIE 3/IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIeKTPUUYECKUE SIBIEHUS
(mporjeccer), UCTONb3ys (U3UUeCKHe BeJTMUUHBI: 3/IeKTPUUYEeCKUN 3aps]], 3JIeKTpUUecKoe IoJle,
HarpspKEHHOCTh MOJis, TOTeHLWal, pa3HOCTh MOTEeHLMaoB; TIPU OMWCAHWU TPaBUIBHO
TPAKTOBAaThb (PU3WUECKHI CMBICJ HCIIO/Ib3yeMbIX BeJWYMH, UX 0003HaueHUs W e[VHMULIbI;
yKa3bIBaTb (POPMY/JIbI, CBSI3bIBaIOLIME JaHHYH0 (DU3MUYECKYI0 BeJTMUMHY C IDYTUMH BeJIMUMHAMY;

aHa/IM3UPOBaTh (PU3MUYECKHe TIPOLIeCCHl U SBJIEHUS], WCIIO/b3ysl (pU3NUeCKHe 3aKOHbI U
TPUHLUIBL: 3aKOH BceMupHOro taroteHus, I, II u III 3akoHsl HerOTOHA, 3aKOH COXpaHeHUs
MeXaHWUeCKOU SHePruH, 3aKOH COXPaHEeHUs] UMITYJ/IbCa, IPUHLIUIN CYTePHO3ULIMA CUJI, IPUHLIUIT
pPaBHOIpaBUS HHEpPLUA/IbHBIX CUCTEM OTCYETa, MOJIEKY/ISIPHO-KUHETUYECKYI0 TeOpUI0
CTPOEHUS1 BellecTBa, ra30Bble 3aKOHbI, CBA3b CpeJHEeNd KWHETUYECKOM SHepPrUM TerIOBOro
JBIDKEHUST MOJIEKY/I C aOCOJIFOTHON TemIiepaTypoi, IepBbIM 3aKOH TePMOJWHAMUKH, 3aKOH
COXpaHeHUsI 3JIeKTPUUECKOrO 3apsifja, 3akoH Ky/ioHa, Tpu 3TOM pas3auyarh CA0BECHYIO



(opMy/IMPOBKY 3aKOHa, €ro MaTeMaTH4yeckoe BbIpa)KeHHe W YyCJIOBHS (TpaHMIIbI, 00/1acTH)
MIPUMEHUMOCTY;

00BSICHATb OCHOBHBIE MPUHIIUIILI IeMCTBUS MaIlMH, MPUOOPOB 1 TeXHUUECKUX YCTPOMCTB;
pa3/iMyath yCI0BUsS UX 6e30MacHOT0 UCI0/Ib30BaHUs B TIOBCEJHEBHOM JKU3HU;

BBITIOJIHATb 9KCIIEPUMEHTHI 110 MCC/e[JOBaHUIO0 (DU3MUYEeCKUX SIBJEHUM W TPOLeCCOB C
WCI0/Ib30BaHUEM TIPSIMBIX U KOCBEHHBIX U3MEpeHuM, TNpu 35TOM (POpMYJ/IHMpPOBaTh
npobsieMy/3afiauy W TUMOTe3y yueOHOro SKCrlepMMeHTa, coOWpaTh YyCTaHOBKY U3
Npe/l/IoKeHHOTO 000PY/I0BaHUsl, POBO/IUTE OIBIT U JOPMYJIMPOBATh BHIBO/IBI;

OCYLIEeCTB/ISITh TpPsIMble WU KOCBEHHble W3MepeHUus (PU3NUeCKUX BeJUUMH, MPU ITOM
BbIOMpaTh OMNTHUMabHBIN CMOCOO W3MepeHHss U WCIO/b30BaThb M3BECTHbIE METO/bl OLIeHKU
MOTPeIIHOCTeN U3MepPEeHNU;

MCC/Ie0BaTh 3aBUCUMOCTH MeXAy (U3NYeCKUMHU BeJIWYMHAMM C HUCI0/Ib30BaHUEM
MPSIMbIX U3MEpeHU#, TPU STOM KOHCTPYMPOBaTb YCTAHOBKY, (UKCUPOBAThb pe3yJIbTaThl
TMOJTyUeHHOW 3aBUCUMOCTH (DH3UUeCKUX BeJIMUMH B BUZe Tabsul| U TpadrKOB, /efaTh BbIBO/bI
IO pe3y/ibTaTaM UCC/Ie0BaHuS;

cobmofaTh TipaBW/Ia 0e30rMacHOrO TpyJa TPU TIPOBEIEHWM HWCC/Ie[OBaHWN B PaMKax
yueOHOT0 3KCIIepUMeHTa, yueOHO-HCC/Ie/JOBaTe/IbCKOH ¥ TIPOEKTHOW JesiTeIbHOCTH  C
MCTI0/Tb30BaHNEM U3MePUTeTbHBIX YCTPONCTB U JlabopaTopHOTro 000pyA0BaHuS;

pellaThb pacyéTHble 33/laud C SIBHO 3a/laHHOW (DHU3MUYEeCKOW MO/Ie/ibl0, UCIO/b3Ys
¢u3nueckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/iM3a YC/I0BUS 3alau BbIOMpaTh PU3NUECKYHO
Mojieflb, BBIAENATh (U3NUecKre BeMUMUuHbI U (HOpMy/bl, HeoOXoAWMBbIe ji e€ pelleHus,
TIPOBOJUTh PACUETHI U OLIEHMBATh PealbHOCTh MOYUeHHOT 0 3HaueHust (PU3nYecKour Be/TMUKHBI;

pelllaThb KaueCTBeHHbIe 3a/laud: BbICTpauBaTh JOTMUYECKU HENPOTHMBOPEUMBYIO LI€TIOUKY
pacCy>k/leHul C OMOPOU Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3rnUecKue sIBJIeHusI;

WCTIO/Tb30BaTh TIPM  pellleHnyd y4yeOHBIX 3aZilau  COBpeMeHHble HWH(OPMAaIMOHHbIE
TeXHOJIOTUM [I/Is1 TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIpeTal[uy W Tpe/CcTaB/ieHus yueOHOU U
HayYHO-TIOMY/ISIPHOM MH(OPMALUK, TI0JyUeHHOW W3 pa3/MUHbIX MCTOYHUKOB, KPUTHYECKU
aHa/IM3UpOBaTh MoJyyaeMyro HH(OpPMALIHIO;

MIPUBOJUTH TIPUMephI BK/IaZila POCCUUCKUX M 3apyOeXKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bsiCHeHHe MPOLIeCCOB OKPYKaloIllero MyUpa, B pa3BUTHe TeXHUKU U TEXHOJIOTUM;

WCMO/b30BaTh TeOpeTHYeckKue 3HaHUs 10 (U3MKe B TIOBCEJHEBHOW >KU3HU /sl
obecrieueHusi 6e30macHOCTH Mpu oOpalljeHny C pUOOpaMy U TeXHUUECKUMU yCTPONCTBAMU,
IJIsI COXpaHeHUs 37I0POBbsi M COOJIO/IEHHsI HOPM 3KOJIOTMUeCKOro TIOBe/IeHUsI B OKpY»Karoliei
cpefie;

paboTath B rpyrre C BbITIOJHEHUEM pa3/MUHbIX COLIMA/IbHBIX POJieid, TIJIaHUpoBaTh paboTy
TPYIIbI, palMOHA/NBLHO pacrpefesisiTh 005S3aHHOCTM U TJIAHMPOBaTh JIeSITeIbHOCTh B
HeCTaHZAPTHBIX CUTYalUsiX, a/leKBaTHO OLIeHUBaTh BK/aJ KaXK[Oro U3 YYaCTHUKOB T'DYMIIbI B
pellieHre paccMaTpyUBaeMoi Mpob/ieMbl.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
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https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
2.2 Husanka 7 https://m.edsoo.ru/7f41b{72
bubmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 hitps://m.edsoo.rw/7fA1b72
Wtoro no pa3zpeny 18
Paspen 3. MOJIEKYJ/IAIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOUN 9 1 Bubmioreka LIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
32 OCHOBEI TepMOAMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BellleCTBa. 5 Bbubmioreka IIOK

@®a30Bble nepexo/bl

https://m.edsoo.ru/7f41bf72
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WTtoro no pasgeny

24

Paszpen 4. JIEKTPOJJUHAMUKA

bubmoteka ITOK
4.1 DNeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOsIHHBIN 3/1eKTPUYECKH TOK. TOKU B 12 Bubmioreka IIOK
' pas/IMyHBIX Cpejax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHBIE
Jara
Ne Kontpo IIpakTHu nudpoBbIe
Tema ypoka usyuye
n/n Bcero JIbHbBIE ecKue — 06pa30BaTEJ'IbeIe
padoThI padoTsI pecypchbl
1 Pdusrka — Hayka o rnpupoge. Hayuynble MeTo/bl TO3HAHUSA 1 bubmoteka LIOK
OKpy’Karollero Mmupa https://m.edsoo.ru/ff0c32e2
9 Posnb 1 MecTo ¢13MKM B (pOPMUPOBaHMY COBPEMEHHOW HayUHOU 1 bubnuoreka IIOK
KapTHUHBbI MUPa, B PaKTUUeCKOU /leTe/IbHOCTH JTI0fiei https://m.edsoo.ru/ff0c33e6
3 Mexanunueckoe gBrxeHrue. OTHOCUTEBHOCTh MeXaHUUeCKOT0 1 bubmoreka LIOK
nBwkenus. [IepemerieHre, CKOpoCTb, YCKOpeHUe https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOe TIpsiMOJ/IMHEHOe JBU)KeHHe 1 Bubmorexa OK
P P A https://m.edsoo.ru/ff0c3620
5) PaBHOYCKOpeHHOe TIPSIMO/IMHENHOE /IBUKeHUe 1 Bubmiorexa [JOK
yeKop P h https://m.edsoo.ru/ff0c372e
bubmioreka LJOK
6 CBobopiHOe TIazieHHe. Y cKopeHUe CBOOOJHOTO Tajie 1
BODOAHOE LAAEHH KOPEHHE CBODOAHOTO HajeHiA https://m.edsoo.ru/ff0c39cc
; KpuBonuHeliHoe fBrkKeHUe. [IBMKeHe MaTepUaaTbHOW TOUKHU T10 1 bubmioreka LJOK
OKPY)XKHOCTH https://m.edsoo.ru/ff0c3ada
3 IIpyuHnun otHocuTenpHOCTU ['anunes. ViHepLxanbHble CUCTEMbI 1 bubnuoreka IIOK
otcueta. [TepBbIii 3akoH HbIOTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [IpuHumMn cynepno3uiuu cui. BTopoii 3akoH 1 bubmoreka IIOK
HbroToHa /17151 MaTepuasibHOW TOUKHU https://m.edsoo.ru/ff0c3be8
. b K
10 Tpetuii 3akoH Hbr0TOHA /1711 MaTepuabHbIX TOUEK 1 ubmmotexa O

https://m.edsoo.ru/ff0c3be8
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3aKoH BCEMHPHOI'O TATOTEHUA. Cuna TsDKecCTH. HepBaﬂ

bubnuoreka IIOK

11
KOCMUYECKasi CKOPOCThb https://m.edsoo.ru/ff0c3d00
bubnuoreka IIOK
12 Cwuia ynpyroctu. 3akoH I'yka. Bec Tena
YHpY Y https://m.edsoo.ru/ff0c3e18
13 Cuna Tpenusi. KoadduimieHT Tpenusi. Cuia CONpOTHB/IEHUS TIPU bubmmoreka IIOK
JBDKEHUH Tejla B JKUAKOCTU W/ rase https://m.edsoo.ru/ff0c3f76
[MTocTymnaTenbHOE W BpalllaTe/IbHOE ABMW)KEHHE aDCOMIOTHO
14 TBEpOro tesia. MomeHT cuibl. [1nedo cusel. Y cinoBus Bubmorexa OK
pA ) ) https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEP/IOTO TeJla
NmMnynbc MmaTepuanbHOM TOUKHM, CUCTEMbI MaTepUabHbIX TOUEK.
15 Nmnynbc cumnbl. 3aKOH COXpaHeHUs1 UMITyJIbCca. PeakTMBHOe Bubmotexa OK
y ' P y ' https://m.edsoo.ru/ff0c43d6
JIBIKeHHe
Pabota 1 MoIIHOCTE cubl. KuHeTHueckast SHeprus
o . bubnmmoteka LJOK
16 MaTtepuanbHON TOuKW. TeopeMa 06 M3MeHeHUH KUHeTHUeCKO
https://m.edsoo.ru/ff0c4502
SHepruu
[TorenyuaneHas sHeprus. [loTeHanbHas 3Heprys yrpyro
17 eopMUpOBaHHOM TPY>KUHBIL. [ToTeHIMaMbHast SHEPTHs Tea Bubmorexa [JOK
ACOOPMHD Py ' . P https://m.edsoo.ru/ff0c461a
BOJIM31 TIOBEPXHOCTH 3eMJTH
[MoTeHMabHBIE U HETIOTeHLIMaIbHbIe CUJIbL. CBsI3b paboThI
. bubnuoreka LIOK
18 HeIoTeHL[MalbHbIX CUJI C U3MEHeHHeM MeXaHUYeCKOW SHepruu
. https://m.edsoo.ru/ff0c478c
CUCTEeMBI TeJl. 3aKOH COXPaHeHUs] MeXaHM4YeCKOM SHepruv
JlaboparopHast paboTa «VccnemoBaHue CBSI3U pabOThI CUJTBI C
19 r3MeHeHMeM MexXaHWUeCKOM SHepruu Tejla Ha rpuMepe
pacTsKeHUs] Pe3MHOBOTI'0 XKI'yTa»
20 KontposnbHas pabora no Teme «KruHemaTuka. luHaMuKa. bubmoreka LIOK
3aKOHbI COXPAHEHUsI B MEXaHUKe» https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE MOJIOXKeHUS] MOJIEKYJ/IIPHO-KUHETUYECKOM TEOPHH. bubmoreka LIOK

bpoyHoBckoe Bmkenue. Iuddysus

https://m.edsoo.ru/ff0c4dc2
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XapaKTep ABH)XeHHA U B3aHMOAEﬁCTBHﬂ YaCTHL BeljecCcTBa.

22 .

Mopenu cTpoeHUs ra3oB, )KUAKOCTeH U TBEPABIX TeJl

23 Macca monekyn. Konmuectso BeijectBa. [loctossHHass ABorazapo

24 TeruioBoe paBHOBecure. TemniepaTypa U eé usmepenue. [llkasna
TeMriepatyp Llenbcus

bubnmmoreka LJOK
25 Npeanshbiii ra3 B MKT. OcHoBHOe ypaBHeHre MKT
A yP https://m.edsoo.ru/ffOc4fde
AbcomoTHast TeMriepatypa Kak Mepa Cpe/iHel KHHeTHUeCKOU
26 SHepruM JBWKeHUs MOJIeKyJ/l. Y paBHeHre MeH/e/ieeBa Bubmotexa OK
P . A YL 7P A https://m.edsoo.ru/ff0c511e
Knarnelipona

27 3akoH /lambToHA. ['a30Bble 3aKOHbI

78 JlaboparopHast paboTa «VccieoBaHre 3aBUCUMOCTH MEXTY
rapaMeTpamH COCTOSIHUSL pa3peKeHHOr o ra3a»

79 N3omnporiecckl B UieabHOM ra3e U UxX rpauueckoe bubmoreka IIOK
rpefcTaB/eHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHeprust TEpMOJUHAMUYECKON CUCTEMBI M CITOCOOBI

30 eé n3meHeHust. KosmuectBo TerioThl u pabota. BHyTpeHHss bubmorexa OK

) P - PHYTP https://m.edsoo.ru/ff0c5952
SHeprusi OAHOATOMHOTO UZieaJlbHOIO ra3a
31 Buzp! Terionepesauv bubmorexa OK
A beA https://m.edsoo.ru/ff0c5c36

39 Y nenvHas Teri0éMKOCTh BeljecTBa. KomuecTBO TeryioTel IpU bubmoreka LIOK
Teruionepeaue. AuabaTHBIN Mpolecc https://m.edsoo.ru/ff0c5c36

33 [TepBbIii 3aKOH TEPMOMHAMMKH U €ro NIPUMeHeHHe K bubnuoreka LIOK
H30I1poLieccaM https://m.edsoo.ru/ffOc5Sefc

34 HeobpaTumocTs TpoljeccoB B npupo/e. Bropoii 3akoH bubmiorteka LJOK
TepMOJVUHAMUKH https://m.edsoo.ru/ff0c6230

35 [Mpunuun gevictBus U KI1/1 TeryioBoi MalllHbI bubnuoreka IIOK
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https://m.edsoo.ru/ff0c600a

36 [ukn Kapxo u ero KIT/]
37 OKoJI0rnyecKre pobieMbl TEIIO3HEPTeTHKU
38 O6o01aroruit ypok «MosiekysisipHasi husuka. OCHOBBI bubmoteka LIOK
TepMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
39 KonTtposnrHast pabora no Teme «MosiekyJisipHasi pusrka. OCHOBBI bubmiorteka LJOK
TepPMOJMHAMUKH» https://m.edsoo.ru/ff0c6a50
bubmiorteka LJOK
40 [Tapoobpa3oBaHue U KoHZAeHcalus. VicnapeHue eHue
POODPA3OBAHME 1 KOHACHCALMA TTApEHHE 1 KHTEHH https://m.edsoo.ru/ff0c63b6
41 AbGcomtoTHas ¥ OTHOCHUTe/bHAsK BIAKHOCTh BO3/yXa. bubnuoreka LIOK
HacblitieHHbIM 11ap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpucrannmueckue v amopgHbIe Tena.
42 AHM30TpONUs CBOMCTB KPUCTa/IOB. JKUKKe KPUCTaL/IbI Bubmorexa [JOK
P P Biaia P ' https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepUasbl
43 [1naBnenue v KpyUcTa/yM3auys. Y gesibHasi TeryioTa I/laB/IeHUs. bubmoreka IIOK
Cybnmmmarius https://m.edsoo.ru/ff0c6708
bubmmoreka IIOK
44 YpaBHeHHe TeryioBoro 6anaHca
P https://m.edsoo.ru/ff0c6820
45 OneKTpu3aLys Tel. JJeKTpUUYecKuit 3apsiz. [IBa Buja bubmoreka IIOK
3/IeKTPUYECKHUX 3apsiZioB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOHYKY, AM3NEKTPUKY U TTIOYNIPOBOJAHUKU. 3aKOH bubmmoreka LIOK
COXpaHeHUA 3JIEKTPUUECKOro 3apsia https://m.edsoo.ru/ff0c6bcc
47 BsaumoperictBre 3apsagoB. 3akoH KynoHa. ToueuHbli bubnmoreka LIOK
3J1IeKTPUUeCKUM 3apsi], https://m.edsoo.ru/ffOc6ce4
48 Hanpspk€HHOoCTh 3/1eKTpudeckoro rnoJs. [IpuHnun bubnuoreka IIOK
CYTIepIIO3ULINM 3/IeKTPUUYECKUX To/ield. JIMHUN HaTIPSDKEHHOCTU https://m.edsoo.ru/ff0c6df2
49 PabGoTa cus 3/1eKTpoCTaTHUecKoro moist. IloTeHiyan. Pa3HoCThb bubnuoreka IIOK
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[OTeHLMaI0B https://m.edsoo.ru/ff0c6f00

50 [IpoBOAHUKY M AUSJIEKTPUKU B 3JIEKTPOCTaTUYECKOM I10JIe. bubmoteka LIOK
[ursiekTpruyeckasi TpOHUL[aeMOCTh https://m.edsoo.ru/ff0c7018

bubmoreka IIOK

51 OneKTpoémMKocTb. KoHzeHcaTo

P A P https://m.edsoo.ru/ff0c7126

59 OJIEKTPOEMKOCTD IJIOCKOT0 KOHZleHCaTopa. DHeprus bubmoreka LIOK
3apsUKeHHOr0 KOHZeHcaTopa https://m.edsoo.ru/ff0c72c0

£3 JlabopaTopHast pabora "Vi3MepeHue 371eKTPOEMKOCTH 1
KOHZleHcaTopa"

[MpuHLMN AeiiCcTBUS U IPUMeHeHNe KOH/IeHCaTOPOB,

54 KOIWPOBABHOIO anmnapara, CTPyWHOro MpyHTepa.
OneKTpocTaThyecKasi 3alura. 3a3eMieHre 3/1eKTporprOopoB
OneKTpUYeCKUi TOK, yC/IOBUSI €ro CylecTBOBaHHs. I10CTOSTHHBIN

55 ToK. Cusa Toka. Hanpsokenue. ConpotuB/eHye. 3akoH Oma Jist
y4JacTKa Ljenu
[TocnenoBarensHOe, NapasienbHOe, CMeLIaHHOe COeMHeH e

56 NIpOBOJHUKOB. JlabopaTopHasi paboTa «VI3yueHre CMellIaHHOTO 0.5 Bubmiorexa [JOK

. « .
boBOA baTop P y https://m.edsoo.ru/ff0c74f0
COe/IMHeHUs pe3UCTOPOB»

57 PaboTa 1 MOIITHOCTb 2/IeKTPUUECKOro ToKa. 3aKoH J[Koyisi- bubmoreka IIOK
JleH1ja https://m.edsoo.ru/ff0c7838
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) 3/IeKTPUYECKOM LierH.

58 KopoTkoe 3ambikanue. JlabopaTtopHasi pabota «3mepenue D1C 0.5 Bubmotexa OK

. « .
p paTop p P https://m.edsoo.ru/ff0c7ae0
VMCTOYHMKA TOKa M er0 BHYTPeHHero COIPOTUB/IEHUS»
ONeKTPOHHAsi MPOBOAUMOCTh TBEPABIX META/LJIOB. 3aBUCUMOCTh
59 COIIPOTUBJ/IEHUS META/I/IOB OT TeMIIepaTypkl.
CBepxnpoBoAUMOCTb
60 OneKkTprUuYecKuii TOK B BakyyMe. CBOMCTBA 3/IeEKTPOHHBIX MMyYKOB
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HOJIprOBO,E[HI/IKI/I, 1X cOOCTBEHHas U MMprUMeCHasd

bubnuoreka IIOK

61 Egi]g(())ﬁl;liv[OCTb. CporicTBa p—n-nepexoga. [TonynpoBofAHUKOBbIE 1 hits://m.edsoo.ru/ff0cB4ae

62 ONeKTpUYeCcKrid TOK B paCTBOpax Y pacrjiaBaxX 3/71eKTPOJIUTOB. 1 bubmoreka IIOK
OJIeKTPOJIMTAYECKast JUCCOLMALs. DIeKTPOIU3 https://m.edsoo.ru/ff0c82ba

63 OneKTprYyecKui TOK B rasax. CaMmoCTOSITe/IbHbIN U 1 bubmoteka LIOK
HeCcaMoOCTOSITe/IbHBIN paspsz. Monnus. [1na3ma https://m.edsoo.ru/ff0c84ae

64 OnekTpuuecKkue MPUOOPHI M YCTPOUCTBA U UX TTPAKTUUECKOE 1 bubmoteka LIOK
npuMeHeHue. [IpaBuia TexHUKY 6e30MmacHOCTH https://m.edsoo.ru/ff0c86fc

65 O06o01arIUi YPOK «DJIEKTPOAUHAMHKA» 1 ngﬁ;&fgggﬁﬁocwbe
KonrposnbsHas paboTa 1o Teme «3meKTpocTaTuka. [1ocTOsHHBIN

66 3JIEKTPUYECKUU TOK. TOKM B pas/IMUHBIX Cpefax» 1 bubmoteka LIOK
/Bcepoccuiickast TpoBepoyYHasi paboTa Ipu MpoBeIeHUH Ha https://m.edsoo.ru/ff0c8a8a
OyMa>KHOM HOCHUTeJIe

67 Pe3epBHbIil ypoK. KoHTposibHasi paboTa 1o Teme 1 bubmiorteka LJOK
"J/1eKTpoJHaMHKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epeHbIit ypok. O6o6marolmii ypok 1o Temam 10 Kiacca 1 ﬁgfﬁ;&fgggﬁﬁ 0c8iee

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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