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[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpEIHEro oO0IIero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKECHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOJaBaHUsl Y4eOHOTO
npeamera «®Puszmkay B o0pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit  ®enepamnmu,
peanu3yomux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3HKE HampaBlIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTuHbI MHpa oOyuatommxcsi 10 kimaccoB mpu oOydeHMHM MX (u3uke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AEITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMEeTHBIM
pe3ynbTrataM OOydYeHHs, a TakKK€ YUHUTHIBAeT HEOOXOAMMOCTH pPEaTU3allii MEXIPEIMETHBIX
cBsi3ell (M3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHbIE 1[I M3Y4YeHHs] (PU3UKU HA ypOBHE CpelHEero oluiero odpazoBaHus, IJIaHUPyEMble
pe3yabTaThl OCBOCHHMS Kypca (U3UKU: JMYHOCTHBIC, METalpeIMEeTHbIe, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca PU3UKH HAa 0a30BOM YpOBHE, B TOM UHUCIIE

IpeMETHBIC PE3YNIbTATHI M0 T0/1aM O0YUYEeHHUS;

e coaepxaHue yuyeOHoro nmpeamera «Pu3ukay mo rogam o0ydeHHs.

®dusnka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA MJii ©CTeCTBEHHO-HAYYHBIX yUeOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosoruel, pusnueckor reorpadueit u acrpoHommueit. Vcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHMK ONpeAessieT XapakTep M Pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHsS] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(GbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMEeHUH
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHEHUH UMY y4EOHBIX HCCIICIOBAHUM.

B ocHOBY Kypca ¢hu3MKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHUs MOJIOXKEH Pl UIICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KAaK BONPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca pU3nKd 00beTUHEH BOKPYT
buznveckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoes eymanumapusayuu. EE€ peanuzaiysi IpeanosiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICIICHHE CBSA3HM Pa3BUTUSL (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH U3yYEeHHBIX TEOPUIl U 3aKOHOB.

Hoesn »osxonocusayuu peannsyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHATIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (M3WKH Ha YpOBHE CpeIHEro oomero oOpa3oBaHHS
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE TMPEICTABICHUH O CTPYKTYpE IMOCTPOSHUS
¢uznueckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CucTeMHO-IESTETbHOCTHBIN MOAX0 B Kypce (DPM3MKU pean3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3allui SKCIIEPUMEHTAIBHONW NIEATENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOpHBIX pabOT, KOTOpPhIE B MporpamMme 1o (¢u3nke OOBETUHEHBI B OOIIMNA CIHCOK
YUYECHHUECKUX MPAKTUYECKUX paldoT. BhigeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YJYacTHUKaMH 00pa30BaTebHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHameHus kabuHera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 3a/1a4H C SIBHO 3a/IaHHON (PU3MUYECKOW MOJETIBIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak W3 OJHOTO pasena
Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3neioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SBIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUS (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKPY’KaIOIIeH XU3HH, TpeOyromue BbIOOpa (Gu3nueckord MOAENW I CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
obmiero oOpa3oBaHUs JTOJDKEH M3y4aThCsA B YCIOBHUSAX MPEAMETHOrO KaOWHETa (DU3UKH WIH B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKA TODKHO OBITH HE0OX0AMMOE JJabopaToOpHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUEHHYECKUX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopymoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIEUMBACT MOCTAHOBKY IEPEUYHCIICHHBIX B IMPOrpaMMe 0
(¢u3uKe KIIOYEBBIX JEMOHCTPALMN A MCCIEJOBAHUS W3y4aeMbIX SIBICHUHM W TIPOLIECCOB,
AMIUPUIECKUX U (yHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMECHEHUH.
JlaGopaTtopHoe 00OpYZOBaHUE AJIsi YUYCHHUECKUX IMPAKTHUECKUX paboT opMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecrieurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOIb30BAaHUU AHAJIOTOBBIX W HU(MPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU HeJSIMU U3y4deHUsT (GU3UKH B 001IeM 00pa30BaHHH SIBIISIOTCS
e (opMupoBaHHE HHTEpEca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHUA O HAaydyHOM MeETOJe TIO3HaHUs U (HOpMHUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUIN OOBACHATH SIBICHUS C UCTIOIB30BAHUEM (PU3UUECKUX 3HAHUHN U
HAaYYHBIX JOKa3aTeNIbCTB;

e (opMupOBaHHE MPEICTABICHUA O PO (PU3UKHU JJISl PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcss pelIeHHEM CIEAYIOUIMX 3agad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e mpuoOpeTeHue CHCTEeMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYasi MEXaHUKY, MOJICKYJISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl TNPUMEHSITh TEOPETHYECKHE 3HAHUA i1 OOBSICHEHUS
busznyeckux SBICHUA B TpUPOJE U UId TNPUHATHS MPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XU3HU;

® OCBOGHHME CIOCOOOB pELIECHHUS Ppa3IUYHBIX 3a7ad C SIBHO 3aJaHHOW (U3HUYECKOil
MOJIeIbIO, 3alay, MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JaHHE (PU3NYECKOM
MOJIENU, aJIeKBATHON YCIIOBHUSM 3a/1a4H;

e TMoHUMaHHe (U3NYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHHUYECKHUX YCTPOMCTB M
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJIQJICHHE METOJaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHalW3a M  UHTepOpeTaluu  UHPOpPMALUHU,  ONpeAeICHHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

® CO3JaHHUE YCIOBHUH I Pa3BUTHUS YMEHUU IPOCKTHO-UCCIIEN0BATEIbCKON, TBOPUECKON
JESATENBHOCTH.

Ha wusydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpEeAHErO oOIIero oOpa3oBaHUs

orBoautcs B 10 kacce — 68 4acoB -2 yaca B HEJEINIO.

[Ipennaraemsblii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT

SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBENCHHS JaOOpaTOPHBIX paboOT
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yJatOIUXCsl.



COJEP)KXAHUE OBYYEHUA

10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT' 0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUs OKpyxkarowero mupa. Pomib
JKCIIEPUMEHTa W TEOPUH B TMpoOIecce IMO3HAHUS NPUPOJBI. OKCHEPUMEHT B (U3HKE.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunslie runore3sl. @uzndeckue 3aKOHBI
u teopuu. ['paHunel npuMeHuMocTH (pu3ndeckux 3akoHOB. [lpuHnun coorBercTBUs. Poib u
MecTo (U3MKH B (HOPMUPOBAHMM COBPEMEHHOW HAayYyHOW KapTHUHBI MHUpA, B TNPAKTHYECKOU
NEITEILHOCTH TIOCH.
Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.
Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nBmkeHHE. OTHOCUTENBHOCTh MEXaHW4YecKoro ABmxkeHus. Cucrema
orcuéra. Tpaekropus. Ilepemenienre, cKOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOUKHM, UX HPOEKIMHM Ha OCU cHUCTeMbl koopauHaT. CroxeHue
MEPEMEILICHUN W CIIOKEHUE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEITHOE
nBukeHue. ['paduku 3aBHCUMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHHS, MYTH U IMEepEeMEeIIeHUs
MaTepHaIbHOM TOUYKH OT BpeMeHH. CBOOOMHOE TajeHue. YCKOpEeHHE CBOOOHOIO IaJICHMUS.
KpuBonuneiinoe auxenue. J[BkeHne MaTEpUaIbHOW TOUKH IO OKPYKHOCTHU € ITOCTOSIHHOM 1O
MOJYJIIO CKOPOCTBIO. YTIIOBas CKOPOCTh, JIMHEWHAss CKOpOoCTh. [lepron u dactoTa oOpamieHusl.
LenTpocTtpemMurenbHoe ycKOopeHHe. TeXHUYeCKHE yCTpOMCTBa M NMPAKTUUECKOE NMPUMEHEHHE:
CIIUJOMETP, ABUKEHUE CHAPSAIO0B, LICMTHbIE U PEMEHHBIE MEpEIadH.
Jlemoncmpayuu
Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
[IpeoOpazoBanue IBUKESHHN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmronenne ABMXeHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
W3mepenne yckopeHus CBOOOIHOTO MaeHHUS.
Hamnpasnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3y4yeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.
HccnenoBanue  COOTHOIIEHHMS  MEXAY  OYTSIMH,  NPOHJACHHBIMM  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JBJKEHHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIO.
N3yueHne nBMKEHMSA IHApUKa B BI3KOM KUAKOCTU.M3ydeHue nBuKeHUsA Teia,
OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Tpuniun otHocutenbHOcTH ["anmuiies. [lepBoiii 3akoH HetoTona. MHepimanbHble CHCTEMBI
orcuéra. Macca Ttena. Cuna. [lpunnun cynepnosunuu cuia. Bropoii 3akoH HproToHa ans
MaTepUaIbHON TOYKU. TpeTuid 3akoH HpIOTOHA M MaTepUaIbHBIX TOYEK.3aKOH BCEMHPHOTO
taroteHusi. Cuna tsokectu. [lepBas kocMuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Buasl Tpenus (1mokos, ckoibxeHus, kauenus). Cumna tperus. Cyxoe tpenue. Cuia
TPEHHsI CKOJIbKEHUS U cuia TpeHus mokos. Koaddumnuent tpenus. Cuna cOnmpoTUBICHUS TIPH
JBUKEHHUH TeJla B )KUJIKOCTH WK rase. [locTynarenbHoe U BpalaTelbHOE ABHKEHNE aOCOIIOTHO
TBEPAOro Tena.MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalleHus. [liieuo cumbl. Y cinoBus paBHOBECHS
TBEpAOro tena. TexHHMYeCKHMe yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MOJAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBiieHne nHEepLMH.



CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CroxeHue cuil.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHeHuE CUJI TPEHHUS NTOKOSI, KAUEHUS U CKOJIbKECHMSL.

VYcnoBus paBHOBecHus TBEpAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHUKAIOLIUX B NPYKUHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO TN, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

HNmnynbsc MatepuaabHON TOUYKH (Tena), CHCTEeMbl MaTepHalbHBIX ToYeK. iMmynbe cuisl u
M3MEHEHHE UMITyJIbca Tella. 3aKOH coXpaHeHHs uMIyibca. PeakTuBHOe nBuxkeHune.PaboTa cubl.
MomurHocTs cuibl. KuHeTndeckass »Heprus MarepHajabHOHW Touku. Teopema 00 H3MEHEHHH
KuHeTnueckol  sHepruu.llorennmansHas  sHeprus. [loTeHManbHas  SHEPrUs  yOpyro
negopmupoBaHHOW NpyxkHuHBI. [loTeHIManbHAas SHEprus Tena BOIM3M TOBEPXHOCTH 3eMIIH.
[loreHunanbHble W HEMOTEHIMANbHbIE CHIbl. CBs3b pabOThl HEMOTEHIUANbHBIX CHII C
U3MEHEHHEM MEXaHUYECKOM DSHEpPruM CHUCTEMBI Tel. 3aKOH COXPAaHEHUS MEXaHHM4eCKON
SHEPIUU.YNPYrHe WU HEYNpyrue CTOJKHOBEHUA.TE€XHUYECKHE YCTPOMCTBA M IPAKTHYECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos MoTeHIMANIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Nzydenne aOCOMIOTHO HEYHNPYroro yiapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXAaHWYECKOM HSHEpPIrUM Tenla Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KMHETUYECKON TEOPUHU U HX OINBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwkenue. Quddys3msa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJiend CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenieid. Macca u pa3mepbl MosieKysd. KonumdecTBo BemiecTsa.
[locrosinnas ABoragpo.TennoBoe pasHoBecue. Temmeparypa u e€ wusmepenue. Illkana
temnepatyp Llenbcus. Mogenbs wuaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-
KWHETHYECKOW TEOpHHM HJealbHOrO ras3a. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeaHen
KMHETUYECKOM 3HEpruy TEIIOBOro ABMXKEeHWs vactul rasa. [llkama temmneparyp KenbBuHa.
l'azoBble 3axkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanpTona. M3ompoueccsl B
UJealbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [paduueckoe mpeacTaBieHne
U30IPOLIECCOB: H30TepMa, H30X0opa, Hu3o0apa. TexHHUYecKHe YCTPOWCTBA M IMPAKTHUECKOE
pUMEHEHUE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYeCKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.



Mogens onbita [ITepna.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Mogenb, WITIOCTpUPYIOLAsk IPUPOJTY J1aBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnBIThI, WJUTIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UCAIbHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHne Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpPECHHMH O0BEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPaTyphbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOI' o Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoguHamuyeckass cucrema. BHYTpEHHsIS SHEpPrusi TEPMOJUHAMUYECKOW CHCTEMBI U
criocoObl e€ m3MeHeHus. KonmnyecTBo TEroTel U paboTa. BHYTpeHHSS 2HEPTHUST OJHOATOMHOTO
U7eanbHOro raza. Buasl Teronepenaun: TemIONpPOBOAHOCTh, KOHBEKIUS, U3TydeHHe. Y AebHas
TEIIOEMKOCTH BemiecTBa. KonmmuecTBo TerioThl npu Temnonepenade. [lonarue o6 agmabaTHOM
nponecce. [lepBriii 3aKk0H TepMOoaWHAMUKH. [IpuMeHeHue MmepBoro 3aKkOoHa TEPMOJIUHAMUKHU K
u3onpoueccaM. ['padudeckas uHTEepnperanus paboThl rasa.BTopoil 3akoH TEepMOIWHAMHKH.
HeobOpartumocTts mporieccoB B mpupoje.TernoBple MammHbl. [[pUHIKANBI 1EHCTBHUS TEMJIOBBIX
mammH. [IpeoOpazoBaHus SHEPrUM B TEIUIOBBIX MamnHaX. KoadduumeHT moiae3noro neicTBus
terioBo mammHbL. [{ukin Kapao u ero kosdduimeHT mone3Horo ASHCTBUSA. DKOJIOTHUECKHE
npoOJIeMbl  TEIJIOOHEPTreTUKHU. TeXHUUeCKne yCTPOWCTBa W MPAKTUYECKOE TPHUMEHEHUE:
JBUTATEh BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIILOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpPruu Tejla MpU COBEPLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MmyTéMm
TpeHUs (BUICOAEMOHCTPAITNSA).

N3meneHnne BHyTpeHHEH dHEpTUH (TEMIIEpATyphl) TeNa MPH TeIIonepenaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3mepenue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[MapoobpazoBanue u koHaeHcanusi. Vcmapenme wu  kumnenwe. AOCOTIOTHasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa mapoodpa3oBaHus.
3aBUCUMOCTh TEMIIEpAaTypbl KHUIIEHUS OT jAaBieHus. TBEpaoe teno. Kpucramnumueckue u
aMmopdHbIe Teia. AHH30TPOINHS CBOMCTB KpHUCTAIOB. JKumkwe kpucramibl. COBpeMEHHBIC
Mmatepuanbl. I[lmaBneHne W KpucTaum3anus. YIenbHas Terwiora riaBieHus. CyOnuMarius.
VYpaBHeHne TermoBoro OamaHca. TeXHHMYECKHWE YCTPOWCTBA M NPAKTUYECKOE TNPHUMEHEHHE:
TUTPOMETP U NICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU MOTYyYEHUS COBPEMEHHBIX MaTE€pPHAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu nOHU>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenre HarpeBaHus U MIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tel. ONeKTpUYecKui 3apsan. JlBa Bua 3IIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, AUANEKTPUKH M TOITYHPOBOJAHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOro 3apsja.
B3aumopeiictBue 3apsinoB. 3akoH Kynona. Toueunslil snekTpuyeckuil 3apsig. DIEKTPUUECKOE



nosie. Harpsx€HHOCTB 3i1eKTprdecKoro noss. [IpuHnun cynepno3sunuu 3JIeKTPUIECKUX MTOJIEH.
JluauM HanpsHKEHHOCTU  AJIeKTpUuyeckoro moissd. PaboTta cuil 31eKTpOCTAaTHUECKOIrO IOJIS.
[Torennman. PazHocTs noreHmanoB. [IpOBOAHUKY U TUDIIEKTPUKH B 3JIEKTPOCTATHUYECKOM II0JIE.
JvanekTpuyeckass MPOHUIIAEMOCTh.  DIEKTPOoEMKOCThb.  KoHaeHcaTop.  DIJIEKTPOEMKOCTh
MJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsHKEHHOTOo KOHJIeHcaTtopa. TexXHHYecKue yCTpoucTBa U
MPAaKTUYECKOE NPUMEHEHUE: DIJIEKTPOCKOI, SJIEKTPOMETpP, JJIEKTPOCTATHUYECKas 3alluTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJCHCATOP, KOMMPOBAIBHBIN anmapar, CTpyHHbBIN IpUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIAI JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEl.

[IpoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAM IUIACTHH,
paccTOsIHUSA MEKY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUI TOK. Y CIOBUSL CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKA.
Cuna Ttoka. IloctossHubiii Tok. Hanpsokenue. 3akon OMa i ydacTkKa LEnu. DJIEKTPUUYECKOe
CONPOTHUBIICHUE. YJIeIbHOE CONpOTHUBJICHUE BemlecTBa. [locienoBarenbHoe, mNapauieabHOE,
CMEIIaHHOE COCJIMHEHUE MPOBOJAHUKOB. PaboTa snextpuyeckoro Toka. 3akoH [[xoymns—JIeHia.
MOoOIHOCTh 3JEKTPUYECKOTO TOKA. DJIEKTPOJBIKYIIAS CHJIa U BHYTPEHHEE CONPOTHUBIICHHE
HUCTOYHHMKA Toka. 3akoH Owma il TONTHOW (3aMKHYTOHM) anekTpudeckoi memu. KopoTkoe
3aMbIKaHUE. DJEKTPOHHAs MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHHS
METAJJIOB OT TeMIieparypbl. CBEpXMPOBOJUMOCTh. DJIEKTPUUYECKU TOK B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX Ty4koB. [lomympoBomnuku. CoOCTBEHHass © TPUMECHass MPOBOJUMOCTH
norynpoBoiHUKOB. CBoMcTBa p—n-niepexoaa. [lomynmpoBogHUKOBBIE PUOOPHI. DIECKTPUUCCKUNA
TOK B pacTBOpax M pacIjiaBax 3JIEKTPOJUTOB. DIEKTPOJIUTHUECKAS AUCCOLMAIUSA. DIECKTPOIH3.
DJIeKTpUYECKU TOK B razax. CamMOCTOSTEIbHBIM W HECAMOCTOSITEIBHBIA paspsia. MoJHus.
IInazma. TexHuuyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peoctaT, HCTOYHHUKM TOKa, dJEKTpOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYIIPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepenne cuilbl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

CMelaHHOE COEIMHEHUE IPOBOIHUKOB.

[Ipsmoe m3MepeHHe 3IEKTPOJBMKYIIEH cuiibl. KOpoTKkoe 3aMbIKaHHME TajlbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTpOABMXKYLIEH CHJIBI  MCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H

Wzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocymiecTBIsSEeTCS € y4&€TOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHUE, HAy4yHBI (akT, TUrore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHWe CUCTEMbl YpaBHEHHWH, JuWHEWHas ¢QyHKOuUs, mnapaboina,
runep6oa, ux rpauku 1 CBOMCTBA, TPUTOHOMETpUUECKHe (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl W HMX MPOSKIMH HA OCH
KOOpJMHAT, CII0XKEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAS TUCCOLMAIINS, TaJbBaHUKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, HCIIONh30BAHUE 3aKOHA COXPAHCHUS HMMITYJIbca B TEXHUKE (pakerta,
BOAOMET W JpYTHWE), JBHTaTelb BHYTPEHHEro CropaHus, TapoBas TypOWHa, OBITOBOU
XOJIOIMIBHUK, KOHTUITUOHEDP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATEPUAIOB, B TOM UYHCIIE
HAaHOMATepHaJloB, ¥  HAHOTEXHOJOTWH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJIEKTpOHArpeBaTelbHbIE TMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.



IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHUSA ITPOI'PAMMBLI IO ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUSA
OcBoenue ydeOHoro mpeamera «@Pu3Mka» Ha YpPOBHE CpemHero obOmiero oOpa3zoBaHusi (0a30BBIM YpOBEHB) JOJDKHO OOECIEYUTh
JTOCTHKEHHE CISAYIONINX JTHYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «Du3nKay MODKHBI OTPa)kaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW IO3HMIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIlM, TMO3WTHUBHBIX BHYTPEHHUX
yOEXKICHHI, COOTBETCTBYIONINX TPAAUIIMOHHBIM IIEHHOCTSM POCCUKCKOTO OOIIECTBA, pACIIUPEHHUE JKU3HEHHOTO OMBITA U OIBITA IEATEITHBHOCTH
B [IPOLIECCE peaTn3al[ii OCHOBHBIX HAMPaBJICHUI BOCIIUTATEILHON JEATEIILHOCTH, B TOM YUCIIE B YaCTHU:
1) rpamIaHCKOrO BOCIUTAHMS:
c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YUYaIOIIErocsl Kak akTUBHOTO M OTBETCTBEHHOTO UJ€Ha POCCUICKOro OOIIeCTBa;
MPUHATHE TPAIUIIMOHHBIX 00IIEYETIOBEUSCKIX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEpecax TpaKIaHCKOro oOLIecTBa, y4yacTBOBaTh B CAMOYIPABICHUU B
00pa30BaTeNbHON OpraHu3allnm;
YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C UX (QYHKLIMSIMH U Ha3HAYCHHEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NaTPUOTHYECKOI0 BOCTIMTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON UICHTUIHOCTH, MATPHOTU3MA;
LIEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 0071acTU (GU3UKU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHUS;
CIIOCOOHOCTh OILIEHWBATh CHUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC DEIICHHS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM YHCJI€ B ICATEILHOCTH yYEHOTO;
OCO3HAHHWE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;
4) 3cTeTHYECKOr0 BOCTIUTAHMSI:
ACTETHYECKOE OTHOIIIEHUE K MUPY, BKJIFOYAst 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIEro (PU3NIeCKOi HAyKe;
5) Tpya0oBOro BociuTaAHMSA:
WHTEPEC K pa3sudIHbIM chepaM MpoPecCHOHATBHON AeSITEILHOCTH, B TOM YHCJIE CBI3aHHBIM ¢ PU3UKON U TEXHUKOH, yMEHHE COBEPIIATh
OCO3HaAHHBIN BRIOOP Oymyieit mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIEC )KM3HECHHBIE TUTAHBL;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 001aCTH (PU3UKH HA TPOTSHKEHUU BCEH KU3HU;
6) 3K0J10rM4YecKOro BOCIMTAHMS:
c(hOPMUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPhI, 0OCO3HAHUE IIT00AIEHOTO XapaKTepa HKOJIOTHUECKUX MPOOIIeMm;
IJTAHUPOBAHUE U OCYIIECTBIICHHUE ICHCTBHUI B OKPY>KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LI€JIE YCTOMYUBOTO PAa3BUTHS YE€JIOBEUECTBA;



paciIMpeHue OnbITa AEITeTbHOCTU YKOJIOTHYECKOM HAMPABICHHOCTH Ha OCHOBE UMEIOIITNXCS 3HAHUN TI0 (PHU3HUKE;
7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKU;
OCO3HAHWE IIEHHOCTH HAay4YHOW JeATENbHOCTH, TOTOBHOCTh B IIpOIEcCe U3y4eHHUS (U3UKH OCYIIECTBISATh MPOEKTHYIO H
MCCIIE0BATENbCKYIO ACSITENbHOCTh MUHAUBUAYAIBHO U B TPYIIIIE.
METAINPEIJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE NeHCTBUS
Ba3oBble JJornyeckue aeicTBHA:
CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTYaTH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIpECTIATH ENIU JAeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHIKEHUS;
BBISBJISITH 3aKOHOMEPHOCTHU M MIPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH pelieHus MpoOIeMbl C YIETOM aHaIM3a UMEIOIUXCSl MaTePUANIbHBIX M HEMAaTEPHAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIEATEIBLHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyIbTATOB LEJISIM, OLIEHUBATh PUCKHU MOCJIE/ICTBUM 1€ITEIbHOCTH;
KOOPJIMHHUPOBATH U BBIMIOJIHATH Pa0OTY B YCIOBUSIX PEaIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.
Ba3oBble ucciaenoBareabLcKue NeCTBUA:
BJIQ/IETh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMY IMOHATUSMHU U METOAaMH (DU3HMUECKON HAYKH;
BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEOBATEIbCKON M MPOEKTHOW NEATENbHOCTH B 00JacTU (U3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTIOMCKY METOJIOB PEIICHHS 3a1a4 (U3HMUECKOTO COJepKAHUS, TPUMEHEHHIO Pa3IMYHBIX METO/I0B TTO3HAHMS;
BJIQ/IETh BUAAMHU JEATEIHHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHMS, €ro MHTEpIIpEeTaluy, NMpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3INYHBIX
y4eOHBIX CUTYalUAX, B TOM YHCJIE IIPU CO3/IaHUH YUEOHBIX IPOSKTOB B 00JIACTH (PU3MKH;
BBISIBJISITH MPUYMHHO-CIICICTBEHHBIE CBA3M U aKTyaJlM3UpOBaTh 3a/lady, BBIABUTATh TMIIOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI IS
JT0Ka3aTesIbCcTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPhbl U KPUTEPUH PEIICHUS;
aHAJIM3UPOBATh MOJIyYCHHbIE B XOJE pELICHUS 3a/Jaddl pe3yJbTaThl, KPUTUYECKH OLEHUBATh WX JOCTOBEPHOCTh, MPOrHO3HPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNIbHOM I€ATEIbHOCTH, B TOM YKCIIE PU U3y4YEeHUH PU3HKH;
JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;
YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MMPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE HJIEU, TIPE/IaraTh OPUTHHAIbHbBIE MTOIXObl U PELICHHUS,;
CTaBUTH MPOOIEMBI U 337a9H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.
PatGora ¢ undopmanmeii:
BJIQ/ICTh HABBIKAMU MOTYYCHHUS] HHPOPMAITUH GU3NIECKOTO COJCPIKAHUS U3 HCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEITLHO OCYIIECTBISTh
MOKCK, aHAJIU3, CUCTEMAaTU3aLIMI0 U MHTEPIIPETALMIO HHPOPMAIIUK PAa3IMYHbIX BUIOB U (HOPM MpeICTaBICHMUS;



OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIINH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M
OpPraHU3aIMOHHBIX 3a/1a4 C COOJIIOJICHUEM TpeOOBAaHUI SPrOHOMHMKH, TEXHHUKH OE30MaCHOCTH, TUTHEHBI, PeCypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACP)KAaHUS B pa3IM4YHBIX (Qopmarax ¢ yd4€TOM HazHadeHUs HWH(POpPMAIMMU U LEJNEBOH ayauTOpuH,
BbIOMpas ONTUMAIbHYIO (DOPMY MPEICTABICHUS U BU3YAIU3AIIHH.

KoMMyHuUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

OCYILIECTBIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIILHOCTH;

pacmo3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUN ¥ CMATYAaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAJIbHON paOOTHI;

BBIOMpATh TEMATHUKY ¥ METObI COBMECTHBIX JEHCTBHI ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOKHOCTEH Ka)KJJOT0 YiIeHa KOJIEKTHBA;

NPUHUMATh LEIH COBMECTHOU IEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIAMHUPOBATH JEHCTBHS MO €€ JOCTH)KEHHIO: COCTABIIAThH IUIAH
NENCTBUM, pacpeiesATh POJIU ¢ y4ETOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh Pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJa M KAXKJIOTO YYACTHHKA KOMaH bl B OOIIMI pPe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

npesaraTb HOBbIE POEKTHI, OLICHUBATh UJEH C IMO3ULIMU HOBU3HBI, OPUTHMHAILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh MO3UTUBHOE CTPATETHUECKOE IOBEACHUE B PA3JIMYHBIX CHTYalUAX, MPOSIBISATH TBOPUYECTBO M BOOOpakeHUE, OBITH
MHUIUATUBHBIM.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUSA
Camoopranuszauus:

CaMOCTOSITENIHO OCYILIECTBIISTh MO3HABATEIBbHYIO JEATEIBHOCTh B 00MAaCTH (PU3UKU M aCTPOHOMHH, BBISBIATH NMPOOJIEMbI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHHUS PAacuETHBIX M KAUeCTBEHHBIX 3a/1a4, IJIaH BBITOJHEHUS MPAKTHUYECKOW paboThl ¢ yu&ToM
MMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM;

pacivpsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIlICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULMU B 00JACTH (PU3HUKH, TMOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEIbHBIA U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH ITO3HABATENbHON Pe(PIECKCUN KaK OCO3HAHHS COBEPUIAEMBIX ACHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yIbTATOB
W OCHOBAaHUM;



MCIOJIb30BATh MPUEMBI peIIeKCUN IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATH PELIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyIbTAaTOB ACSITEIHHOCTH;

MPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U JIOCTOWHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyIbTAaTOB ACSITEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce 1ocTHXKEHUST TUUYHOCTHBIX PE3YJIbTATOB OCBOEGHUS MPOTpaMMBbl MO (pu3MKe A yPOBHA cpenHero oodmero oOpa3oBaHus y
00y4aloIUXCsl COBEPILIEHCTBYETCS YMOLIMOHATBHBIN MHTEIUIEKT, IPEANoIaraoni copMrupoBaHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE COCTOSIHUE, BUACTh HANPABICHUS Pa3BUTHs COOCTBEHHOM
AMOIMOHAIBHOU c(hephl, ObITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAaHUs, BKIIIOYAIOIIEI0 CAaMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHME, CIIOCOOHOCTDH
a/1IalTHPOBATHCA K SMOIMOHATBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKJIFOUAOLIEH CTPEMIIEHUE K JOCTUKEHHIO LIEJIN U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh
HCXO0JISl U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBLHOE COCTOSIHUE IPYTUX, YUUTBHIBATH €r0 MPH OCYIIECTBICHUH OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAaWBATh OTHOUICHUS C APYTHMH JIIOABMHU, 3a00TUTHCS, IPOSBIATH UHTEPEC U
paspeniaTh KOH()IUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonny obyuenus B 10 kiaacce npeaMeTHble pe3yiabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpakaTh C(hOPMHUPOBAHHOCTH Y 00y4darOIINXCsl
YMCHHM:

JNEMOHCTPUPOBATh Ha MpHUMeEpax pojb M MecTo (u3uku B (OPMUPOBAHWU COBPEMEHHOW HAyyHOM KapTUHBI MHUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKON AEATEIbHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOJeNel: MaTepuajgbHas TOYKa, HHEpLIMajJbHas CUCTeMa OTCuéra,
a0CONIOTHO TBEPAOE TENO, MACANBHBIA Ta3, MOJAEIH CTPOCHHUS Ta3oB, JKUIAKOCTEH W TBEPABIX TN, TOUYEYHBIH AIIEKTPUUYECKHM 3apsii MpHU
perieHnu GU3NIECKUX 3a71a4;

pacrio3HaBaTh (pusnueckue ABICHHs (IPOIECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHHKH, MOJICKYJISIPHO-KUHETUYECKOH Teopuu
CTPOEHHMSI BEIIECTBA U AJIEKTPOIMHAMUKN: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOHOE Ma/IEHUE TeJ, TBUKEHHE
10 OKPYXHOCTH, WHEpLUs, B3auMmojeiictBue Ten, auddysus, OpOyHOBCKOE ABHKEHHE, CTPOCHHE KHMIKOCTEH W TBEPIABIX Tel, M3MEHEHHUE
o0bEMa Ten Mpu HarpeBaHUM (OXJIAXJACHWM), TEIJIOBOE pPAaBHOBECHE, HMCIApEHHUE, KOHJEHCAIUs, IUIaBJIEHHE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/1yXa, IOBBIIICHUE AABJICHUS Ta3a IPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY IapaMeTpamMH COCTOSHHUA ras3a B
M30IIPOLECCaX, FIEKTPU3ALINS TeJl, B3aUMOJICUCTBUE 3aps0B;

OIMCHIBATh MEXAHUYECKOE IBM)KECHUE, MCIIONB3Ys (PU3UUECKHE BEIWYHMHBI: KOOpIMHATA, MYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpEHHE,
Macca Tena, Cujla, UMITYJIbC Tejla, KUHEeTH4YecKasi SHeprusi, MOTeHIIUaIbHas SHEPrusi, MeXxaHuueckas pabdoTa, MexaHHMYecKash MOIIHOCTb; MpU



ONMCAaHUM TPABHIBHO TPAKTOBATh (U3MUECKUH CMBICI HCHOJIB3YEMBIX BEIMYUH, UX OOO3HAYECHHS W EIMHHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMH BETUUUHAMU;

OIMCHIBATh U3YUCHHBIE TEIIJIOBbIC CBOIMCTBA TN U TEIUIOBBIC SIBJICHHUS, UCTIONb3Ys (PM3UYECKHE BETMUMHBL: JaBJIEHUE ra3za, TeMIeparypa,
CpelHAs KUHETHYECKas HHEPrus XaOoTUYECKOIO IBMXKCHHS MOJIEKYJN, CPEOHEKBAaApaTU4HAas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIIOTHI,
BHYTpPEHHSAS JHEprus, pabora rasza, K03(pQUUIMEHT MOJE3HOrO NEHCTBHS TEIUIOBOTO ABHUTraTelsl; MPHU OINMCAHUM TPABHIBHO TPAKTOBATH
(GU3NYEeCKUH CMBICI HCHOJb3YEMbIX BEIMYMH, UX OOO3HAUYEHUS U €IUHHIBI, HaXOAUTh (DOPMYJbI, CBS3BIBAIOIIME JAaHHYIO (DU3MUECKYIO
BEJIMYMHY C JPYTHMMH BEJIMYMHAM;

OIUCBIBATh U3YYEHHBIE IEKTPUUECKUE CBOWCTBA BELIECTBA U JIEKTPUUECKUE SABJICHUS (IIPOLECCHI), UCIOB3Ys (U3NYECKHE BETUYNHBL:
ANEKTPUYECKUIN 3apsll, IJIEKTPUUECKOE I10JIe, HANpPSHKEHHOCTh OIS, MOTEHLUaJ, Pa3HOCTh IOTEHIMAJIOB; INPU ONUCAHUM IIPABHIIBHO
TPAKTOBaTh (U3UYECKUN CMBICI MCIOJIb3YEMbIX BEJIUYMH, MX OOO3HAUEHUS M EIMHUIIBI; YKa3blBaTh (DOPMyJIbl, CBSA3BIBAIOIIME JaHHYIO
(U3NYECKYIO BETMUMHY C APYTUMH BETMYMHAMU;

aHATM3UPOBaTh (U3NYECKUE MPOLECCHI U SBJICHMS, UCIIOb3Ysl (PU3NYECKHE 3aKOHBI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TArotexus, I, Il n
III 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHMS MEXAaHUYECKOM JHEPIHM, 3aKOH COXPAHCHUS UMIIYJIbCA, MPUHLUI CYIEPIO3ULUN CUJI, TIPUHLIUI
pPaBHOINIPABUs MHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHS BELIECTBA, Ia30BBIC 3aKOHBI, CBA3b CPEIHEHN
KUHETHYECKOW PHEPTruM TEIUIOBOTO IBM)KEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, IepBblii 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHEHUS
JIEKTPUUECKOTO 3apsa, 3akoH KyrnoHa, mpyu 3TOM pas3ingark CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €M0 MaTEMAaTHUECKOE BHIPAKEHHUE U YCIOBUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE INPHHLMIIBI JEHCTBHUS MAallUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; PA3/IM4aTh YCJIOBHsS HX O€30MacHOro
HCII0JIb30BAaHNUs B TIOBCETHEBHOM )KU3HH;

BBINOJIHATh 3KCIIEPUMEHTHI 10 UCCIIEA0BAaHHUIO (PU3MUECKUX SBJICHUN U MPOLECCOB C UCIOJIb30BaHUEM IPAMBIX M KOCBEHHBIX U3MEPEHNUH,
pu 3TOM (GopMyIUpOBaTh MpoOiieMy/3a1ady U TUIIOTE3Yy Y4eOHOIO KCIEPUMEHTa, cOOMPaTh YCTAHOBKY U3 MPEIOKEHHOro 000py10BaHus,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOABI;

OCYIIECTBIATh MpPSIMbIle U KOCBEHHBIC M3MEpEHUs (PU3MYECKHX BEIMYMH, IPU STOM BBHIOMpATh ONTHUMAIbHBIA CIOCOO M3MEpEeHHS U
MCIIOJIb30BaTh U3BECTHBIE METOMBI OLIEHKH ITOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAYy (U3NYECKHMMHU BEJIMYMHAMM C MCIOJIB30BAaHMEM MpPSIMBIX HW3MEPEHUH, IPU TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DMKCHPOBaTh PE3yJIbTaThl MOJYYEHHOM 3aBUCHMMOCTHM (DU3MUYECKUX BEIMYMH B BUJE TaOIUI[ U I'paUKOB, NeIaTh BBIBOJABI IO
pe3yJibTaTaM MCCIeA0BaHMUS;

coOmoaTh TpaBuia OE€30MacHOTO Tpyda TMpU TPOBEACHHHM HWCCIACAOBAaHMN B paMKax ydyeOHOTO SKCIHEPUMEHTa, Y4YeOHO-
MCCIIEI0BATEIBCKON U MPOEKTHOM JESITEILHOCTH C HCIIOJIb30BaHHEM U3MEPUTENILHBIX YCTPOUCTB U J1a00paTOPHOTO 000pyIOBaHMS;

pemaTh pacy€THbIE 337a4y C SIBHO 3alaHHON (PU3MUECKONW MOJENbI0, UCHOb3yd (U3NYECKUE 3aKOHbBI U MPUHIIMIIBL, HA OCHOBE aHaIM3a
YCIIOBHS 33J]auil BHIOMPATh (PU3UUECKYIO MOJIENb, BBIACIATH (pU3MUeCcKre BEIUYHHBI U (POPMYIIbI, HEOOXOIUMBIE I €€ pPelIeHUs, POBOAUTh
pacu€Thl U OLIEHUBATh PEAIbHOCTD MOJTYYEHHOIO 3HAaYeHUs (PU3NYECKOI BETMUNHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BBICTPAUBATh JOTMYECKH HEIIPOTUBOPEUMBYIO LIEMIOUKY PAaCCYKIEHUIN C OMOPOH Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;



UCTOJb30BAaTh MpPU pPEIICHHH YYEOHBIX 3a/ad COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTUU MJIsi TOWUCKA, CTPYKTYpUPOBAHMUS,
WHTEPIPETAIIMA W TPEICTABICHUS YYeOHOW M HAYYHO-TIOMYJISIpPHOW WH(OpMAIUHU, TOJYYCHHOW W3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUECKH
aHAIIM3UPOBATH MOTyYaeMyto HH()OPMALIHIO;

MPUBOANTH TIPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO
MHpa, B pasBUTUC TCXHUKH U TCXHOHOFHﬁ;

WCIIOIh30BaTh TEOPETHYECKUE 3HAHHWS MO (PU3MKE B TOBCEAHEBHOM >KM3HU JUIsl OOECredeHHs: OE30MacHOCTH TpHU OOpaIlleHUH ¢
npubopamMu U TEXHUYECKUMH YCTPOWCTBAMH, JUJIsl COXPAaHEHMS 370POBbS U COOIIOAEHUS HOPM KOJOTHMUYECKOTO TOBEACHUS B OKPYXKAIOMIEH
cpene;

paboTaTe B TPYIIE C BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBATH PAaOOTy TPYIIbI, PAMOHAIBHO PACIPECATh
0053aHHOCTH ¥ TUIAHUPOBATH JESITEIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXXJIOTO M3 yYaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpuBaeMON TPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa LHOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK

®da3oBbI€ MEPEXOIBI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351€KTpUYECKUl TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
u(pposbie
Nen/m  Tema ypoka ungp
Bcero KonTtp Ipakr oOpa3oBaTe/bHbIE
pecypchl
| ®dusuka — Hayka o npupoje. Hayunbie METObI MO3HAHUS 1 bubanorexa [HOK
OKpY2Karollero Mupa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo ¢usuku B GopMHUPOBaHUH COBPEMEHHOM
2 HAay4YHON KapTHUHBI MUPA, B TPAKTUYECKOU JIESITEIHbHOCTH 1 bubmmorexa [JOK
i B p pa, B 1P a https://m.edsoo.ru/ff0c33e6
Toaein
Mexanudeckoe nBuxeHne. OTHOCUTEILHOCTD
3 MEXaHU4YeCcKoro JBuxenus. [lepeMelienue, CKOpoCTh 1 bubmorexa HOK
s - HepeMett » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPSMOJIMHEWMHOE JBUKECHUE 1 bubmorexa HOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE BH)KEHUE 1 bubmmorexa [JOK
yCKop p s https://m.edsoo.ru/ff0c372¢
Bbu6nmuoreka [JOK
6 CBoOogHoe masieHne. Y CKOpeHue CBOOOTHOTO TaACHUS 1
g s P A A https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneliHoe nBuxeHue. [[BskeHne MaTepualibHOM | bubmuorexa [JOK
TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
2 [IpuHnun otHocurensHocTy [Nanuines. MHepuuanbHble 1 bubnuoreka [IOK
cucremsl orcuera. [lepseiit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoi 1 bubmuorexa [JOK
3akoH HproTOHA 111 MaTEpUaNbHON TOYKH https://m.edsoo.ru/ff0c3be8
10 Tpetnii 3akoH HploTOHA 1J11 MaTepUaIbHBIX TOUEK 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0c3bed

1 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas bubmmoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena i
https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdunuent tpenns. Cuna bubmmoreka [JOK
COIIPOTUBIICHHS IIPU ABYIKEHHUH Tela B KUAKOCTHU WM ras3e https://m.edsoo.ru/ff0c3{76
[ToctynarensHoe U BpaliaTeiabHOE ABMKEHUE aOCOIIOTHO
14 épuoro Tena. MOMeHT ¢ ITneyo ¢ Yeno bubmmorexa LIOK
TBEpOTO Tesna. MomeHT cuibl. [lneuo cuibl. YcinoBus
P . https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENA
NMiynbsc MaTepraIbHONW TOUYKHU, CUCTEMBI MATEPUATIbHBIX
Bbu6nuoreka [JOK
15 To4eK. IMIynbe Cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.
https://m.edsoo.ru/ff0c43d6
PeakTnBHOE NBIKEHNE
Pabora u moutHOCTh cuibl. Kunetuueckast sHeprust
o bubmuorexa [JOK
16 MaTepuaibHOW ToUkU. Teopema 06 U3MEHEHUH
. https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPIUU
[TorenunaneHas sHeprus. [loreHnManbHas SHEPrus
17 npyro 1eopMUPOBaHHOM NpyxuHbL. [loTeHIambHAS bubmmorexa HOK
yupyr ' https://m.edsoo.ru/ff0c461a
9Heprus Tesa BOIU3U MOBEPXHOCTH 3eMITH
[loTeHumanpHple U HEMOTEHIMANBHBIE CUIIBL. CBS3b
13 paboThI HEMTOTEHIIMATBHBIX CUJI C U3MEHEHUEM bubnuoreka [IOK
MEXAHUUYECKOHN SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKON YHEPTUU
JladopaTropnasi padora «VccnegoBanue CBs3U pabOTHI
19 CUJIBI C U3MEHEHUEM MEXaHUYECKOM SHEPTUU Teja Ha
IPUMEPE PACTSKEHHSI PE3UHOBOT'O JKI'yTa»
20 KonTtpoubHnas padora no teme «Kunemaruka. bubmmoreka [JOK

JnHamuka. 3aKOHbI COXpAaHEHUSI B MEXAHUKE»

https://m.edsoo.ru/ff0c4b74




OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM

Bbu6nuoreka [JOK

21
teopun. bpoyHoBckoe asmxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
Xapakrep ABUKECHUS U B3aUMOJICUCTBHS YaCTHULL
22 BelecTBa. MOJenu CTpOEHUs ra3oB, )KUIKOCTEN U
TBEPIBIX TEN
” Macca monekyn. KonnuectBo Bemectsa. [loctosHnas
ABoraznpo
24 TemnmoBoe paBHOBecue. TemnepaTypa u e€ U3MepeHue.
[[Ixana remnepatyp Llenbcus
Bbu6nmuoreka [JOK
25 Wneanpnsiii raz3 B MKT. OcHoBHoe ypaBHeHne MKT
yp https://m.edsoo.ru/ff0c4fde
AOGcoumoTHas TeMIiepaTypa Kak Mepa cpeaHei
. bubmuorexa [JOK
26 KMHETUYECKON IHEPTUU JIBUKECHHS MOJIEKYN. Y paBHEHUE
N https://m.edsoo.ru/ff0cS11e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
)3 JlaGoparopHas padora «/cciaegoBanre 3aBUCUMOCTH
MEX]ly IapaMeTpaMu COCTOSHUS Pa3peKEHHOTO ra3a
29 M3ormporiecchl B HaeaIbHOM Ta3e U UX rpaguaeckoe bubmmoreka [JOK
NPEICTABIICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss s3HEPTHs TEPMOAMHAMHYECKON CUCTEMBI 1
30 cnocoOb! e€ n3meHenusi. KoamdecTBo TemioTkl u paboTa bubmmorexa [TOK
' P ' https://m.edsoo.ru/ff0c5952
BuyTpeHnHsst sHeprust 0IHOATOMHOTO UACAIIBHOTO raza
31 Bunsl Tenonepenaqu bubmmorexa [IOK
P https://m.edsoo.ru/ff0c5¢36
1 VenpHas TEIIIOEMKOCTD BenlecTBa. KOIM4ecTBO TEIIOTEI bu6mmoreka [IOK
MpH Teruionepeaade. AauadaTHbINA MPOIIecC https://m.edsoo.ru/ff0c5¢36
13 [IepBbIil 3aKOH TEPMOJMHAMUKHU U €r0 IPUMEHEHHE K bubmmoreka [JOK

nu3omnponeccam

https://m.edsoo.ru/ff0c5efc




34 HeobpaTtumocTs niporieccoB B mpupoae. Bropoii 3akon bubmmoreka [JOK
TEPMOAUHAMUKHA https://m.edsoo.ru/ff0c6230
. . bubmmoreka [JOK
35 [Ipunnun neticteus u KII1l TermioBoit MammHbl hitps://m.c dsogru 06008
36 Hukn Kapno u ero KIIJ]
37 DKOJIOTHYECKUE TTPOOIIEMBI TEIIJIOIHEPTETUKH
18 O6o6maromuii ypok «MomnekymsipHas puszrka. OCHOBBI bubmmoreka [JOK
TEPMOAUHAMHUKN https://m.edsoo.ru/ff0c6938
39 KontpoabHas padora no teme «MonekymnsapHas pu3uka. bubnnorexka [HOK
OCHOBBI TEPMOJUHAMUKH https://m.edsoo.ru/ff0c6a50
bubnnorexa [JOK
40 [TapooGpa3oBanue u KoHaeHcanus. Vcmapenue u KuneHue hitps:/m.c dsocI)_.[ru e
A1 AOCONIOTHASI 1 OTHOCUTEIIbHAS BIIAYKHOCTH BO3TyXa. bubnnorexa [HOK
Hacepimennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnmueckue u amopQHbIe Tena.
42 AHU30TPONHUS CBOMCTB KPUCTAILIIOB. JKUIKHNE KPUCTAILIBI. bubmmorexa [JOK
CoBpeMEHHEIE MATEpHATHI https://m.edsoo.ru/ff0c65f0
43 [InaBnenue u kpucraumsanus. Y 1enbHas TEIUIoTa bubnuoreka [IOK
iaBnieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OanaHca E::g;;fg;grou};foc 6820
45 DIeKTpu3anus Tell. DIeKTpUuUecKui 3apsia. JBa Buma bubanorexa [JOK
DJIEKTPUYECKUX 3apsAa0B https://m.edsoo.ru/ff0cébcc
46 [IpoBOTHUKY, TUBIIEKTPUKH U MTOTYIIPOBOJHUKH. 3AKOH bubmmoreka [JOK
COXPaHEHUS ANEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bec
47 B3aumopeiictBue 3apsinoB. 3akoH Kynona. Toueunsbrit bubmmoreka [JOK
AJIEKTPUYECKUM 3apsi https://m.edsoo.ru/ff0c6ced
48 Hanpsox€naocts anekTpudeckoro nosist. [punnun bubmuorexa [JOK




CYNEPNO3HUIMHU JIEKTPUUECKUX Toaed. JInHnn

https://m.edsoo.ru/ff0c6df2

HANPSKEHHOCTH

49 Pabora cun anekrpocraruyeckoro nods. [lorenmmann. bubnuoreka [IOK
Pa3zHocTths moTeHuanon https://m.edsoo.ru/ff0c6100

50 [TpOBOTHUKY ¥ AUDIICKTPUKH B DJIEKTPOCTATUUYECKOM ITTOJIE. bubmmoreka [JOK
JvanekTpudeckas TpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018

N bubmuorexa [JOK

51 OnekrpoéMmkoctb. Konnencarop hitps://m.cdsoo.rw/f0c7126

57 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrus bubmmoreka [JOK
3apsHKEHHOrO KOHAEHCATopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTopnasi padora "M3Mmepenue 31eKTpoEMKOCTH )

KOHJIeHcaTopa"
[TpuHIMT AEeHCTBUS U IPUMEHEHNE KOHAEHCATOPOB,

54 KONUPOBAJIBHOIO amnmnapara, CTpyHHOTro IpUHTEpa.
DJeKTpocTaTUYecKas 3aluTa. 3a3eMIICHUE
AJEKTPONPUOOPOB
DJIEKTPUUYECKUI TOK, YCIOBHUS €r0 CYIIECTBOBAHUS.

55 [Tocrosunbii ToK. Cua Toka. Hanpsbkenue.
Conportusnenue. 3akoH Oma Juisl ydacTKa Lenu
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE

56 coeIMHEeHNE TPOBOAHUKOB. JIabopaTtopHasi padora 0.5 bubmmorexa [IOK

https://m.edsoo.ru/ff0c74f0
«M3yueHune cMemaHHOro COeIMHEHUS PE3UCTOPOB»

57 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH bubmmoreka [IOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 11 TOJTHOM (3aMKHYTOM ) AJIEKTPUISCKON

58 uenu. Koporkoe 3ambikanue. Jlaboparopnasi pa6ora 0.5 bubanorexa [HOK

«M3mepenue DJ]C UCTOUHKKA TOKA U €70 BHYTPEHHETO
CONPOTHUBIICHUSD

https://m.edsoo.ru/ff0c7ae0




DneKTpOHHask IPOBOAUMOCTb TBEP/BIX METAJLIOB.

59 3aBUCUMOCTD COMTPOTUBIICHHUSI METAIIJIOB OT TEMIIEPATYPHI. 1
CBepXnpoBOAMMOCTh
60 DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ]
MyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
61 npoBoauMOcTb. CBOMCTBa p—n-niepexoaa 1 bubmmorexa [TOK
POBOA ’ P peXOna. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TTIPUOOPEI
DJIEKTPUUYECKUH TOK B paCTBOpaX M paciiaBax
62 3JIEKTPOJIUTOB. DJIEKTPOIIUTHYECKAs AUCCOLIMALIMS 1 buommorexa HOK
p ' P A HHALI https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
63 DnexTpuueckui Tok B razax. CaMoCTOATENbHBIN U ] bubmmoreka [IOK
HECAMOCTOSITENbHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
DneKTpudecKue MprudOphl H YCTPOMCTBA U UX
64 n aKTEIIeCKOG 1} I/II)MGHSHI/IG }II'I I;Bnna TEXHUKHU 1 bubmorexa HOK
p P P https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
bu6mmoreka [IOK
i 1
65 O06o6manmuil ypok «IeKTPOTUHAMUKAY hitps-//m.edsoo.ru/f0c88be
KonTposabHasi padora mo teme «JIEKTPOCTATHKA.
66 [TocTostHHBIN AMeKTpUUecKuid TOK. TOKH B pa3IMYHBIX 1 bubmorexa HOK
P ' p https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHbiil ypok. KonTposbHast padora nmo teme 1 bubanorexa [HOK
"OnexkTpoaguHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0mmaronuii ypok mo remam 10 1 bubmmoreka [IOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Ousuka (B 2 yactsax), 10 kmace/ I'emmenmreiin J1.O., Bymaroa A.A., Kopumnbes W.H.,
Komkuna A.B.; mox penakuueit Opnosa B. A., O0miecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«BMHOM. JlabGopatopusi 3HaHuit»; AKkimoHepHoe obecTBo «M3marenbetBo «IIpocBemenney

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.®usuka. 10 kmacc. ba3zoBerit u yriryOn€HHbINM ypoBHH. MeTOaUYECKOE TOCOOHE C YKa3aHUSIMH
K PELICHUIO 3a]1a4

noBbIeHHON TpynHocTH / JI.O. I'ennenmreiin, A.A. bynatosa, A.B. Komkuna, 1.B.
Kopuunbes. - M.: BUHOM. Jlabopatopust 3Hanuii. 2018. - 368 ¢ : ui.

2. Kynepmreiin F0.C. ®usuka. luddepernupoBanabie KOHTPOJIbHBIE paOOTHI. 7-

1 1xmacc.CII6.: U3a. lom «CentsiOpny», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSTENBHBIX U KOHTPOJIbHBIX padoT.

10 — 11 kmaccel: mocobue 1s yuuteneil o0meodpazoBar.

yupexaenuit/ C.M. AnnpromedkuH, A.C. CinyxaeBckuii.- M.: [Ipocsemenne, 2018.

4. Coopnuk 3a1a4 1o ¢pusuke i 10—-11 kmacesl: mocobue Ans yqanuxcsi o01meoopa3oBart.
opranuzaruii: 6a3oBslii u nmpoduin. yposau / H.A. Tlapdentresa.- 5-e uzn. M .: [IpocBemenue,
2017 r.

5. TemMaTnueckne caMOCTOSATEIbHBIE M KOHTPOJIbHBIE padoThI Mo (usuke.10 xmacc. / O.H.
I'pomuesa.- M.: Dk3amen, 2017.

6. Kogudukarop 3meMeHTOB cofepKaHus U TpeOOBaHHI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB
00111e00pa30BaTENbHBIX YUpEXKIACHHUN 115 ipoBeneHus B 2024 roay euHOTro
rocynapctBeHHoro 3k3amena no ®MU3MKE.

7. 3aganus oOpazoBatensHoro noprana «Pemry EI'D»

8. COOpHUK TECTOBBIX 3a/IaHHH JIJII TEMATHYECKOTO U UTOTOBOTrO KOHTpoJist. Pusnka 10 kiacc.
M.: «MuaTennext-Lentp», 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bubmmoreka L{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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