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HHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHH W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpamMmsbl, mpeacraBieHHbIx B PI'OC COO, a Ttakke ¢ ydérom
denepanbHOl paboyeidl MporpaMMbl BOCHUTAHHS W KOHLEIIMU MPENoJaBaHusl y4eOHOTo
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpPaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBarusm OI'OC COO K miIaHUpPYeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiabTaTaM OOyudeHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1M U3yuyeHUs: (U3UKH HAa YPOBHE CpeIHEro oOuiero oOpa3oBaHUs, MIaHUPYyEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM 00YyUEHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPeIMETOB, MOCKOJIBbKY (pU3NYEeCcKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusmdyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTAa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue puU3nku BHOCUT OCHOBHOMW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HaAYYHBIM METOJ MO3HAHUS TPU BHIMOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUM.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0Imiero o0pa3oBaHusl MOJO0XKEH Psij UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCeX pa3feNioB (PU3HMKHU, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnuku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAECHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBl C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXJICHHs TPOOJIEM palliOHAILHOTO MPUPOIONIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMU DJIEMEHTaMHU Kypca (M3UKM Ha YpPOBHE CpenHEero oOIero oOpa3oBaHUs
ABIISAIOTCS  (u3ndeckue Teopuu ((HOopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype IOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ui ONMHMCAHHUS E€CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO- I TETbHOCTHBIN MOJIX0/ B Kypce (PU3MKU peau3yeTcs MPexkae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PadOT, KOTOpBIE B Tporpamme Mo (usuke OoOBEIWHEHBI B OOLIMI CHHCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BeigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHUKaAMH OOpa30BaTEIHLHOTO
mporecca UCX0s U3 0COOCHHOCTEH TUTAaHMPOBAaHUS U OCHameHus kabunera gusuku. [lpu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAeNsSeTcs PEelICHHIO PAcUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ WHTETPHUPYS 3HAHUS U3 Pa3HbIX pa3ienoB. /i KauecTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepHaTbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHUs JIOJDKEH WM3Y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBITOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.
JlemoHcTpanmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00ecrevyrBaeT MOCTaHOBKY IEPEUYMCIEHHBIX B MPOrpaMMe o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe oOopymoBaHUE UIsl YYEHHYECKUX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM aHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydalolIMXCsl K HaydYHOMY H3YUCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUM O HAydHOM MeTOA€ TMO3HaHUS U (OpMHUpPOBaAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE YMEHHUI OOBACHATH SIBICHHS C UCIOJIb30BaHUEM (DU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;



(dbopMupoBaHHE NPEICTABICHUN O PO (PU3MKH Ul Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUM.

JlocTikeHne 3TuX Ienell oOecrieumBaeTcs pPEIICHHEM CIEeIYIONMX 3aJad B IIpolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHus:

npuoOpeTeHne CHUCTEMBl 3HAHUN 00 OOIMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJEKTPOANHAMHKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI acTPO(PHU3UKY;

dbopMupoBaHHEe YMEHUH TNPUMEHSATh TEOPETUYECKUE 3HAHUA ISl OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B TNPHUPOAE M JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPAa3IMYHbIX 3a/1a4 C SBHO 3aJaHHON (U3NYEeCKOi
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONIUX CAMOCTOSITENIFHOE CO3/IaHue (PHU3MUECKON
MO/JICNH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

MOHUMaHUe (PU3MUYECKUX OCHOB W MPUHIUIIOB JEUCTBUS TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPELY;

OBJIaZICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TIPOBEACHUS (PU3MUECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JOCTOBEPHOCTH TMOJTyYCHHOTO Pe3y/IbTara;

CO3/IaHUE YCIOBHU JUTSI Pa3BUTHS YMEHHI MPOEKTHO-UCCIIEIOBATEILCKONW, TBOPYECKON
JeSTEeTbHOCTH.

Ha wmsydyenue ¢usuku (06a30BbII YpOBEHB) Ha YpPOBHE CpPEIHEro 0O0Iero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMmme 1o (pu3uke nepedeHs J1a00paTOPHBIX M MPAKTHIECKUX padoT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIh JEJaeT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX pabOT |
OTIBITOB C YY4ETOM UHANBUAYAIHLHBIX OCOOCHHOCTEH 00yJatOIIIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M MporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3UUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUSI.

Ponp m mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pasjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU HAa OCHU CUCTEMBbI KOOpauHAT. CII0KEHHE MepeMENCHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUS MATEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBr>xeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS  MEXAYy  MYTAMH,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOrO TOPHU30HTATBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuanbHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepUanbHbIX TOYEK.



3akoH BceMHupHOTo TaroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MoMEeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lnedo cumbl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

N3smepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(POpMaIiH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE W PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycrnoBuil paBHOBECHS TBEPAOTO Tella, MMEIOIIETO OCh BpallleHUSI.

Tema 3. 3axoHbl COXpaAHEHUS 8 MEXAHUKE

Nmmynsc MaTepualibHOM TOUYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cHilbl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTuBHOE JBIKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHO TOukd. Teopema 00 M3MEHEHMH KHHETUYECKOM
SHEpPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(opMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIbL. CBsI3b PaOOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

Texuuueckue ycTpoHCTBa U MPAKTHUUECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrHH Tella Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.



Pa3nen 3. Moaeky/sipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Huddysus. XapakTep MABMKCHUS U B3aUMOJCHCTBUS YaCTHI]
BelecTBa. Mojenu CTPOEHHS Ta30B, XHUIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOWMCTB
BEIIECTBA HAa OCHOBE AITUX Mojelied. Macca u pasmepsl MojeKyn. KonaumdyecTBo BelecTBa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ nzmepenue. llkana temneparyp Llenbcus.

Mopnenbs uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cpelHed KHHETHMYECKON >SHepruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIM4EeCTBOM BenlecTBa. ['paduueckoe npeacraBieHne N30MPOIECCOB: U30TEPMa,
n30xo0pa, uzobapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (GoTorpaduu  MOJIEKYI
OPraHUYeCKUX COCTMHEHUMH.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBFKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUpYIOLIas IPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBITHL, WJUTIOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UI€ATIbHOTO Ta3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MepeHUH o00béMa
KOMHATHI, JABJICHUSA U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocno6bl mepmoouHamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3MmeHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
UJeanbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3JIydEHUE. Y elIbHast
TEIUIOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 006 ammabatHOM Tmporiecce. [lepBbIii 3akOH TepMoaMHAMHKH. [IpuMmeHeHHE
MIEPBOTro 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepIperaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh IpoIeccoB B MPUPOJIE.

TennoBsie Mamuubl. [IpuHune! neiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TEIUIOBBIX MamuHax. Koadduiuent noneznoro aeictBus TeroBoil Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MMOJIEe3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbI TETLIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Tela MpPU COBEPIICHUU pabOTHI: BBUIET MPOOKH H3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOU TpyOke MyTEM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3meneHne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tela mpy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTaTElIsl.



Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcamnus. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCThH Bo3ayxa. HackllieHHbIN nap. YenbHas TEmioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tena. AHU30TPOTIUS CBOMUCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctainuzauus. Y aeiabHas
TeruioTa miasyieHus. CyonuManus.

YpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIy4E€HHS COBPEMEHHBIX MarepHajoB, B TOM  4YHUCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX M1aPOB.

Kunenue nmpu NOHWKEHHOM JaBJICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

Habmonenue HarpeBaHus U MaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpaImsi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tel. OJEeKTpu4eckuil 3apsan. JlBa BHAAa OSIEKTPUYECKUX 3apAJIOB.
[IpoBOAHUMKH, AUDIEKTPUKHN U MOJYIPOBOAHUKH. 3aKOH COXPAHEHUS EKTPUUECKOTO 3apsia.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JI€KTpUYECKH — 3apsjl.
OnekTpuyeckoe mosne. Hampsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMN cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNN HanpsHKEHHOCTU AJIEKTPUYECKOTO TOJIS.

PaGora cun oanextpocratnueckoro rmosis. I[loteHmman. Pa3HOCT MOTEHLHMANOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonzaeHcatop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOMCTBAa M IPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOM, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U IPUHLMIT JEHCTBUS 3JIEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEll.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIONIaJAM IUJIACTHH,
pacCTOSHUSA MEKTy HUMH U TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.



Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOTro TOoKa. MIcTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ydacTka LIETH.

DneKTpuyecKoe COIIPOTHBJICHUE. VYnensHoe COINIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NAapaUIEIBLHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 3eKTpruieckoil nenu. KopoTkoe 3amMpikaHue.

DneKTpOHHas IPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAJIOB
oT TemMieparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas IPOBOJUMOCTb IOJYPOBOAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBbEIE TPHOOPHI.

DnexTpuuecKuii TOK B pPacTBOpPAaX U pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJHus.
[Tna3zma.

TexHudeckne yCTPOWCTBA M TMPAKTHYECKOE TPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
MpUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BAaKYyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIA THOJ, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIONIAJH
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenanHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue >JaeKTpOoABUKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHue  3IEKTPOABMKYLIEH CHJIbl HCTOYHMKA TOKAa M €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3ydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIep)KaTeNbHBIX MEXKIPEIMETHBIX CBsI3€l C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHWMUHU,
reorpaduu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/ICHUE,
9KCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTeMbl YpaBHEHMH, JuHEWHas QyHKOus, mapabona,
runepOoia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE QYHKIIUHU: CHHYC, KOCUHYC, TAHTEHC,



KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUHUU Ha OCH
KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JBIKEHHE B JKUBOW mpupoje, muddysus, 0cMOC, TEINIO0OMEH
YKUBBIX OPraHU3MOB (BMJIbl TEIIONEPENAUYH, TEIJIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: NUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILLECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUALINS, TalbBaHUKA.

I'eocpagpus: BIaXKHOCTB BO3yXa, BETPBI, 0aApOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C MCIIOJIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, MOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS UMITyJIbCa B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJy4YE€HUS! COBPEMEHHBIX MaTepualoB, B TOM UUCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble HPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUA

[ToctostHHbie MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bekrop marauTHOM MHAYKIMH. [[puHIMT Cyniepno3uiy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
nHAyKUuU. KapTuHa TMHUN MarHUTHOM MHTYKIMU TTOJIS1 IOCTOSIHHBIX MAarHUTOB.

MarsuTHO€E MoJIe IPOBOJHUKA C TOKOM. KapTWHa NWHHMNA WHAYKIMM MAarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HAalpaBJICHUE.

Cuna JlopeHma, e€ Moayib W HampapieHue. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTPOMAarHUTHOM MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapases.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAs CUJa WHAYKIUU B IPOBOJHHKE,
JBUKYILIEMCSI IOCTYATENIbHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HNE CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUIIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISL KATYIIKU ¢ TOKOM.

DIIEKTPOMAarHuTHOE IO0JI€.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbIE MAarHUThI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NE€Yb.

Jemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHUTHOM UHAYKIIUH.



IIpasuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMHM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
IIOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne MarHuTHOTO IOJIA KaTYIIKHA C TOKOM.

HccenenoBanue AeCTBUSA TOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sABIICHUS 2JI€KTPOMArHATHOM MHIYKIIMH.

Pa3nes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbvle KONEOAHUS

Konebarenpnass cucrema. CBoOomHble MexaHwuyeckue KojeOaHus. [‘apmoHudeckue
konebOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [IpyXKMHHBII MasTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE TrapMOHHMYecKuX KosieOaHuil. [IpeBpaiieHue sHepruu
IIPU FapMOHUYECKUX KOJIeOaHUSX.

Konebatenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAaHUSI B HJI€ATLHOM
KojeOaTeNbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYEeCKUMU U AIIEKTPOMArHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B HUICATbHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXJIeHHbIE MeXaHUYeCKue KoJieOaHuUs.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennsblii TOk. CHHYCOMANBHBIM ITEPEMEHHBIM TOK. MOITHOCTH MEPEMEHHOTO TOKA.
AMIUITUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepeaada W MOTPeOIECHUE AIEKTPUYECKON SHEPruu.
OKOJIOTMYECKME PUCKH TPU NPOU3BOACTBE 3NEKTpo3Hepruu. KynbTypa uCHONIb30BaHUsA
AEKTPOIHEPI MU B IOBCEAHEBHOM KU3HU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUU 3BOHOK,
re€HepaTop NEPEMEHHOTO TOKA, JINHUHU IEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTEMbI (IIPY>KUHHBIM HJIM MaTeMaTH4YEeCKH
MasITHUK).

HabGnronenue 3aryxaromux KojieoaHuH.

HccnenoBanue cBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmwnorpaMmbsl — (3aBUCMMOCTA  CHJIBI  TOKa W HANpsOKEHUST OT BpPEeMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHHA.

Pe3onanc npu mnocnenoBaTeIbHOM COEOUHEHUU PE3UCTOPa, KAaTYyIIKHM WHAYKTUBHOCTH U
KOHJIEHCATopa.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIepUOJia MajbX KoJeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mNepeMEHHOrO TOKAa B LENM M3  IMOCIEIOBATEIIBHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL



Mexanuueckue BOJIHBI, ycinoBus pacupoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U januHa BosiHBL. [lomepeuyHble W TpOAOJBbHBIE BOJHBL WHTepdepeHnus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUSI M3JYyYeHHsl 3JIEKTPOMATrHUTHBIX BOJH. B3aumnas
opueHtauusi BeKTopoB E, B, V B snexrpomarnutHoi BojiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEeHHE, TMpeIOMIICHHEe, Toysgpu3anus, audpaknus, uaTepdeperuns. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ikana »meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHEe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHNBI paiuOCBA3U U TENEBUACHUS. Paguosiokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPE/Ibl.

TexHuueckre yYCTpOWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIUHE, pajap, PaaTuoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsI3M TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTpPaXK€HHE, MPEJIOMIICHHE,
noJsipu3ans, Judpakius, THTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHeliHOE pacpoCTpaHEHUE CBETa B OJIHOPOJAHOM cpee.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHue H300pakeHUIl B IUIOCKOM
3epKaJie.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CroxkHbIN cocTaB Oenoro ceera. L[BerT.

Cobuparonue U paccewBaromiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsHUE U
ONTHUYECKas cuiia TOHKOW JNUH3BL [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. GopMyna TOHKOW JIMH3BL. YBEJIHUYEHUE, TaBAEMOE JTMH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OITUKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHble HCTOYHUKU. Y CIIOBUA
HaOIOIEHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. Judpakiuonnas pemérka. YciaoBHe HAOMIOACHHS TJIaBHBIX
MaKCHUMYMOB TP MaIeHUd MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

Texnuyeckne yCTpoWCTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOEKIIMOHHBIM  ammapar, MHUKPOCKOI, TEJECKON, BOJOKOHHAs OMNTHKA, IU(PAKIHOHHAS
pemeéTKa, moJsIpousI.

Jlemoncmpayuu



[IpsiMonuHeiiHOE paclpocTpaHeHHe, OTpaKE€HHE U IpeloMiieHHe cBera. Onrtuueckue
pUOOPHL

[TomHoe BHYTpeHHee oTpakeHue. MoJiesib CBETOBOIA.

HccnenoBanue cBOWCTB N300pakKeHUH B JTMH3aX.

Moienu MUKPOCKOTIa, TeIECKOIa.

Habmonenne naTepdepeHum cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[TomydeHune crekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue cnexkTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.

Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepeHne nmokaszares nIpeloMIICHHUS CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Pa3nen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHUMOCTH KIIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TEopHHu
OTHOCUTEIILHOCTH: HWHBApPUAHTHOCTh MOJYJd CKOPOCTH CB€Ta B BaKyyme, MPHUHIUII
OTHOCHUTEIBHOCTH DUHIITCHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJITUHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEPTrUEl U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIBI. DHEPTUSI MOKOSI.

Pa3znea 7. KBanTtoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u SHEpPTUH (POTOHA C €ro YACTOTOW. DHEPTUS U UMITYJIbC
(dhoToHa.

OtkpeiTne u wucciaenaoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnimreitHa 1 Gotodddexra. «KpacHas rpanuma» Gorodddekra.

HaBneaune cBeta. Onbitel I1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpuUMEHeHHe: (PoToaneMeHT, (OTOAATUUK,
coJIHEeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBO MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lmanerapHas
Mozens atoma. [loctynarel bopa. M3nydenue u mornomenrne (GOTOHOB MpH Mepexojie aToMa ¢
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Bumpl cnektpoB. CHekTp ypOBHEHl SHepruM aroma
BOJIOpOJA.

BonnoBble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.

TexHuueckre yCTpONCTBAa W NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaJbHBIM aHalu3
(ciekTpockoM), Ta3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habnronenue muHeHYaThIX CIEKTPOB H3ITyYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, arabopamopnulie pabomul
HaGnronenue nuHeiyaToro crexTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sijpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbITE Pezepdopaa 1o onpeneneHno cocTaBa paJioakTUBHOIO U3JIyYEHUS.
CgoiicTBa anbda-, 6eTa-, raMma-u3iaydeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.
OTtkpeiTHEe TIpoTOHa M HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—lBaneHKo.
3apsin sanpa. MaccoBoe uucio siapa. M3oTormnsl.
Anbba-pacniag. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZv0aKTUBHOTO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.
SAnepHble peakuuu. Jlenenre U CUHTE3 SAEp.
SAnepusiii  peaxtop. TepmosinepHblii cunTe3. IIpoGieMbl M MEepCHEKTUBHI  SAEPHOU
SHEPTreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.
OneMeHTapHbIe YacThullbl. OTKPBITHE TO3UTPOHA.
MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUL.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.
Texnuyeckue ycTpoHCTBa M MpPaKTHUYECKOE MPUMEHEHHUE: JA03MMEeTp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi boMoa.
Jlemoncmpayuu
CuéTunK HOHU3HUPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (GoTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Otanbl  pa3BUTHS  acTpoHoMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/1bl, IIAHETHI, X BUAUMOE JABIKECHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTb. Mctounuk sHeprum ConHua M 3BE34. 3BE3IbI, UX
OCHOBHBIE XapaKTEpUCTUKHU. JlMarpamMma «CHEKTpaJbHBI KJIacC — CBETUMOCTbY». 3BE3/bl
[JIABHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3] TJIABHOU
MOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJrounu CoJIHLIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxxenune u neuxenne Connua B ['anaktuke. Turbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmtaGHast ctpykTypa Beenennoil. Metaranaktuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus



HaGnronenust HeBOOPYXEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX HMPUI0KEHUH
IUIsL OTIpEeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noymapus 1 sipkue 3BE3bL.

Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponp ¢u3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIHAIBHON U
THYECKOW cdepax IesATETbHOCTH 4YelOBeKa, pOJIb M MeCTO (UM3MKM U acTpOHOMHH B
COBPEMEHHOW HAay4yHOW KapTHHE MHUpPa, pOJb (UINIECKOH Teopud B (HOPMUPOBAHHUU
MPECTAaBICHUN O (PU3MUECKON KapTUHE MUPA, MECTO (PU3NIECKOIN KapTHHBI MUpa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJACTABICHUN O IIPUPOJE.

MexnpeameTrHble CBSI3U

Nzydenne xypca ¢usmku 06azoBoro ypoBHs B 11 Kjacce OCYIIECTBISICTCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouwsimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SIBIICHUWE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BeEIMUMHA, 33aKOH, TEOpHUs, HaOIIOJEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIHUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJIHMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKUHUH,
MIPU3HAKU N01I00USI TPEYTOJIbHUKOB, OMIPEIeIeHHE TUIOIIa iU TUIOCKUX GUryp 1 00bEMa Ted.

buonocus: snekrpuyeckue SBIEHUS B KUBOM mNpupoje, KojedaTelnbHbIE JBUKEHUS B
XKUBOUM MpUpOJEe, ONTUYECKHE SBJICHHUS B JKMBOW MpUpOJE, ACWCTBUE paaualiil Ha >KUBBIE
OpraHU3MBI.

Xumusa: CTpOEHHUE AaTOMOB M MOJIEKYJ, KPHUCTaUINYeCKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

lI'eocpaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, GOoTOChEMKA 3eMHON
MTOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICECHH.

Texnonocusn: TMHUM DIIEKTPOIIEpenad, TeHEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEIb,
MHAYKIMOHHAs IeYb, pajap, pajuoONpUEMHMK, TEIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
ITPOEKIIMOHHBIN amrnapar, BOJIOKOHHAs OITHKA, COJIHEYHAs Oatapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypOBHE CPETHET0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMMX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAlMH, IMO3UTUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHOMN JICATEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaloImerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIecCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU 1 BOJIOHTEPCKOH NIEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIKCHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B OCTPOCHUE YCTONYMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbiM chepaM TpoPecCHOHATBHON NEITEIBbHOCTH, B TOM YHUCIIEC
CBSA3aHHBIM C (DU3UKOW M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPHl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



paciiupeHue OMbITa JAEATEIbHOCTH OSKOJIOTHUYECKON HAmNpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUeHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO NCSITSIbHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh ¢
BCECTOPOHHE;

OTIPEJICIIATH TSI JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX TOCTIIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeiBaTh TIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCJICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAdOTy B YCJIOBHSAX PEATBHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUJICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMH
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIBCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO H TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB pEIIeHHs 3a1a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYUYECHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsX, B TOM YHCIE MpPH
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
THIOTEe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCUICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MCHECHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIbHON NEATCILHOCTH, B
TOM YHCJIIE IPH U3YUCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, TIpeyIaraTh OPUTHHAIbBHBIE MTOXOAbI U PEUICHUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMU TOJydeHHUs WH(popMaru (GU3NYECKOTO COACPIKAHUS M3 MUCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CHUCTEMAaTH3alMI0 U
WHTEPIPETANI0 HHPOPMAIH PA3TUYHBIX BUOB U (POPM MpeaCcTaBICHUS;



OLICHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

UCIOJBb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3alMOHHBIX 3agad C COONIOJCHHEM
TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBoOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAIIHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DPM3MYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ y4E€ToMm
Ha3HAuYeHUs WHPOpPMAMM W LEJNEeBOM ayAWTOpUH, BBHIOMpas ONTUMAIBHYIO (Qopmy
MPEJCTAaBICHNUS U BU3yAIN3alNH.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallUi U CMSAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOKO TOYKY 3pPEHHs C HCIOJIB30BAHMEM SA3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JEsTeIbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
NEUCTBHS MO €€ JNOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBHUM, PACHPENENATh POJHA C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXJIOTO Y4aCTHHKA KOMaHJbl B OOLIMI pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKE€HHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE IelCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (GPU3UKU U
ACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIaH DPELIECHUS Pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOLIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JlaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
paciupsATh paMKH yueOHOTO MpEeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CcrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;
WCIOJIb30BaTh MPHUEMBI pe(pIIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;



IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

MPUHUMATH ce0s, TOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mporecce 1OCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MTPOTPAMMBI IO (PU3UKE IS
YPOBHSI CpeHEro o0mero oopa3oBaHus y OOYUYaIOIIMXCSI COBEPIICHCTBYETCS AMOLMOHATBHBIN
UHTEJUIEKT, IPEANoJaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B cebe;

CaMOPETYJINPOBAHMS, BKJIFOYAOLIETO CaMOKOHTPOIJIb, YMEHHUE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHUE, CIIOCOOHOCTh agalTHPOBATHCS K OSMOLMOHAIBHBIM
U3MEHEHUSIM U IPOSBIATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIKOYAKOUIEH CTPEMJICHHE K JOCTWKECHHIO LEIH U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYILECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiaTth KOHQIUKTHL

NNPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO YHAIOIIMXCS YMECHHM:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
JIeITEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX (QHU3NYECKHX MOJeNel: MaTepuaabHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOIENU
CTPOEHHMS Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN IEKTPUUECKHUH 3aps] NpH pEeUICHUU
buznyeckux 3anay;

pacrno3HaBaTh (QU3MYECKHE SBJICHUA (MPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE NaJIeHHE Tell,
JIBUKEHHE 110 OKPY)KHOCTH, HHepIusi, B3aumojeictBue Tten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHUE XUAKOCTeW M TBEPABIX Tel, M3MEHEHHE 00bEMa Tesl NpHU HarpeBaHUU
(oxyakieHnn), TeIJI0BOE paBHOBECHE, HCIIapeHHe, KOHACHCAlUs, TNIaBIICHUE, KPUCTAIIIN3allus,
KHUIIEHUE, BJIaXXHOCTh BO3/yXa, MOBBILIEHUE JABJICHUS Ira3a MPU €ro HAarpeBaHUU B 3aKPbITOM
COCyJe, CBA3b MEXIYy IapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax, 3NEKTpU3alus Tell,
B3aMMOJICIICTBUE 3apAJIOB;

OINMCBIBATH MEXAaHMUYECKOE JBM)KEHUE, UCIOJb3ys (PU3HUECKHe BETUYMHBI: KOOpHMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprusi, MOTEHIHaJbHAas HHEepPrus, MexaHudeckas paboTa, MeXaHHMYecKas MOIIHOCTb;, MpHU
OTHMCAHWU TPABUWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICH HCTOJB3YeMbIX BEIHYUH, UX
0003HaYeHHSI U €IUHUIIBI, HAXOJAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY
C APYTUMH BEIMYHHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢busznueckue BETUYMHBL: JaBJICHHWE Ta3a, TemIepaTypa, CpEeAHss KUHETHYecKas DJHepTHs
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEIHEKBAaJApaTU4Has CKOPOCTb MOJEKYN, KOJUYECTBO



TEIUIOThI, BHYTPEHHSISI SHEprusi, pabdora rasza, KO3(Q(HUIMEHT IMO0JIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UIECKYIO
BEJIMYUHY C JPYTUMH BETUUYUHAM;

ONMCHIBATh HU3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBJICHUS
(Tporieccsl), UCHOJB3YS (PU3UUECKUE BEITUYMHBL AIIEKTPUUYECKHNA 3apsijl, dJIEKTPUUECKOE IOJIE,
HanpspKEHHOCTh  IMOJIs, MOTEHLMAJN, Pa3HOCTh IOTEHUUAIOB; IMpPU OINKUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS W CIUHHIIbI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETUYNHAMH;

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, HCIONB3ySd (DU3MYECKHE 3aKOHBI U
MPUHLIMIBL 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAHEHHS MMITYJIbCca, IPUHLHUII CYNEPIIO3ULIUN CUJI, TPUHIUI
paBHOMpPABUS MHEPLMATIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, a30Bbl€ 3aKOHBI, CBSA3b CpPEAHEH KUHETHMYECKONW SHEPruM TEIJIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOro 3apsijia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBUS (TpaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITHI IEHCTBHS MaIlIMH, TIPHOOPOB ¥ TEXHUYECKUX YCTPOICTB;
pa3ianyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKUX SBJICHUI M MPOLECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3ToM  (GOpMYIHPOBATH
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYA0BAHUS, TPOBOAUTH OTIBIT U (POPMYITHMPOBATH BHIBO/IBI;

OCYLIECTBIISATh MNpPSIMBIE U KOCBEHHBbIE W3MEPEHUs (QU3MUECKHX BEJIUYMH, INPU 3TOM
BBIOMPATh ONTUMAJbHBIA CIIOCOO M3MEPEHHS M HCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMHM BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, MpU 53TOM KOHCTPYHUPOBaTb YCTAHOBKY, (PHUKCHPOBATh pPE3yJbTaThl
MOJIy4EHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMIl M rpadUKOB, A€NaTh BHIBOJIbI
10 pe3ysbTaTaM UCCIIEIOBaHUS;

coOmogarhk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM UM  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbIO, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJjauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (QOPMYIbl, HEOOXOIUMBbIE A €€ pelieHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3NUECKON BEIINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJayM: BBICTpAUBAaTh JOIMYECKH HENPOTUBOPEUYHMBYIO ILIETIOUKY
paccyXJeHUl ¢ ONOpOi Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBJICHUS;

UCIONb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH W TPEACTaBICHUS Y4eOHOU H
HAy4YHO-TIONYJISIpHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJTydaeMyt0 HH(POPMALIUIO;

MPUBOAMUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpAIEHUN C TPUOOpPaAMH U TEXHUYECKUMH YCTPOHUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTaTh B TPYIINE C BBHIIOJHEHUEM PA3IMYHBIX COMATBHBIX POJICH, TUTAHUPOBATH PaboOTy
TPYIIBL, palMOHAIBHO paclpenessiTh OOS3aHHOCTH W IJIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUAX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JOIO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.

K xoHiy obyuenust B 11 kJjacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JEeATETBHOCTH JIFOJICH, IEJIOCTHOCTD U €AMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJCICH: TOYCUHBIN
ANIEKTPUYECKUM 3apsii, Jy4 CBETa, TOYEUHBbIM HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 3a]1ad;

pacrio3HaBaTh (U3UYECKUE SIBJIEHUS (MpOIecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHAas
WHIYKLWS, JACWCTBUE MAarHUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM U JIBWXKYLIMHCS 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, IUCIEPCUst CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOpPO/Ia, €CTECTBEHHAsl M UCKYCCTBEHHAs! PaIMOAKTUBHOCTE;

ONMCHIBaTh M3YYECHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJIb3ys (U3NYECKHE BEIMYMHBI: DJIEKTPUUECKUN 3apsi, cuja TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUIECKOE CONTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOABIKYIIAS CHUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro mojs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 M MAarHWTHOTO TOJeH, Mepuoj] M YactoTa KoJiebaHWil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCE MApPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME M ONTHYECKas CHUjla JIMH3bI, IPHU OINHCAHUU IPaBUIBHO
TpakToBaTh (UNYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, MX OOO3HAUEHUS U EAUHMUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OTHCHIBaTh M3yYCHHbIC KBAHTOBBIC SIBJICHHMS M TMPOILIECCHI, HCHOJB3YsS (pusmueckue
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMITyJabC (OTOHA, MEPUOJl TOJypacmaja, SHEpPTHsl CBSI3W aTOMHBIX Sjep, MPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEITUYMHAMH, BBIUUCIISTH 3HaUeHUE (PU3UUECKOIN BETUUHHBL;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
NpuHUUIBL: 3akoH Owma, 3aKOoHbl MOCIEAOBATEIBbHOIO M  MapajUIeIbHOTO  COEAUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa st (GoTtodddeKrTa, 3aKOH COXpAaHEHHS DJHEPIrHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHHUs
MacCOBOI'0 4HuCJa, MOCTyaaTel bopa, 3aKOH paguMoakTUBHOIO pacnaja, MpU 3TOM pPa3iINvaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBL,
001acTi) IPUMEHUMOCTH;

ONpeNeNsATh HAMpaBIE€HUE BEKTOpAa MHAYKLUMHM MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuibl AMriepa u cuibl Jlopenna;

CTPOMTH U OIHMCHIBATh N300pa’keHHe, CO3/IaBaeMoe IJIOCKUM 3€pKajioM, TOHKOW JIMH30M;



BBITIOJIHATE 3KCIIEPUMEHTHl 10 HMCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TMPOILECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYINPOBATH
npobnemy/3agadyy W THUIOTE3y Yy4eOHOTO OKCIEpUMEHTa, CcOoOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUS (PHU3MUYECKHX BEIUYMH, IMPH HTOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKH
IIOIPEIHOCTEN U3MEPEHNUN;

MCCIIEI0BATh 3aBUCHMOCTH (PU3WYECKHUX BEIMYHMH C UCITIOJIb30BAaHUEM IPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh Pe3yNbTaThl MOJIYYECHHON 3aBHCHMOCTH
¢u3nvecKux BEIWMYMH B BHJIE TaOMUI] W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
WCCIICIOBAaHUS;

coOmogark mpaBmia O€30MACHOTO TpyJda NPHU TMPOBEICHUH HWCCIEAOBAHHA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TNPOEKTHOW JEATEIIEHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3a/JIaHHON (U3UYECKOW MOJENBI0, HCIOJIB3Ys
¢u3nvecKkre 3aKOHbBI U MPUHIUIIB, HA OCHOBE aHAJIN3a YCIOBHS 33Ja4ll BEIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIHMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEATbHOCTH MOyYeHHOTO 3HAYeHU ST (PU3NIECKOHN BETUUNHBL

pemaTh KaueCTBEHHBIC 3a[ayM: BBHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pPacCy>XJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

WCTIONb30BaTh TPU pENICHHH Y4YeOHBIX 3a7ad COBPEMEHHBIC HH(POPMAIIOHHBIE
TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYPHPOBAHHS, MHTEPIPETAMU W TIPEACTABICHUS Y4eOHOH |
HAYYHO-TIONMYJISIPHOW WH(POPMANMHU, TOJYYCHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3InyaTh
yCIIOBUS UX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAZAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUl;

HCIOJIb30BAaTh TEOpETHYECKHE 3HaHWs MO0 (U3MKE B TOBCETHEBHOW KU3HU s
obecrnieueHrs 0€30MacHOCTH MpU OOpaIEeHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, IS
COXPaHEHUS 3I0pPOBbA U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOIIeH cpee;

paboTaTh B IpyIIe C BHIIIOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIbI, PAlUOHATIBHO pacHpenesiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTH B
HECTaH/APTHBIX CUTYallUAX, a/IEKBaTHO OIICHMBATh BKIJIAJl Ka)XJOr0 M3 YYACTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
W3WKa ¥ METOJIbI HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub. OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNEeMEHTHI KBAHTOBOU ONTUKHU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaiouee nosTopene 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» ®duswnka, 10 kiracc/ Mskummes I'.5., Byxosues b.b., Cotrckuit H.H. non penakiueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue
» ®usuka, 11 kimace/ Mskumies I'.J1., Byxosues b.b., Uapyrun B.M. noxa penakmueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
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1. ®uzuka. Paboune nporpammsl. [IpenmerHas nunus yueOHukoB cepun "Kiaccuueckuit kype'.
10-11 xmaccer: yaeb.mocodue uist oomeodpa3osat. opranuzanuii/A.B. [1laTanmHa. - M.:
[Ipocsemienue, 2017.

2. Mapon A.E., Mapon E.A. [lugaktudeckrie MaTepuaibl

3. PeimkeBna A.I1. 3amaunuk 10-11 kmaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://phys-ege.sdamgia.ru/
resh.edu.ru, oubmmoreka IIOK









