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IosicHUTENLHAA 3aIMUCKA

[Iporpamma mo (¢u3mke 0a30BOTO YpPOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUN U TpeOOBaHUI K pe3yabTaTaM OCBOCHHS
OCHOBHOW 0Opa3oBaTenbHOM mporpammsbl, npeactaBieHHbXx B PI'OC COO, a Takxe ¢
yuéTtoM (QenepaibHON paboueil mporpamMmbl BOCHUTAHHS W KOHLEMNIMM IPENOJaBaHUS
yueOHoro mpenmera «®usuka» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepaunu, peaau3yrolX OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMBI.

Copepxanue nporpaMMsel 0 (U3KMKE HAIPaBJIEHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyueHUM uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEITEeIbHOCTHOTO noaxoAa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM OI'OC COO k miaHUpyEMbIM JTHYHOCTHBIM, IPEIMETHBIM U
METallpeIMETHBIM ~ pe3yibTaTaM OOyYEHHMs, a TaKXE YYUTHIBAET HEOOXOIAUMOCTh
peanu3aliid MEXIPEIMETHBIX CBA3€H (PU3MKKM C €CTeCTBEHHO-HAyYHBIMH Y4e€OHBIMU
npeaMeramMu. B Hell ompeaenstoTcs OCHOBHBIE II€JIM W3Y4YEeHHMS (U3MKU Ha YpOBHE
cpenHero ooOmiero oOpa3oBaHUs, IUIAHUPYEMBIE pE3yJbTaThl OCBOEHUS Kypca (PU3UKU:
JUYHOCTHBIE, METANPEIMETHBIE, TPEAMETHBIE (Ha 0A30BOM YPOBHE).

[Iporpamma no (hu3uKe BKIIOYAET:

— INIAHHUPYCMBIC PC3YJIbTAThl OCBOCHHA KypCa (I)HSI/IKI/I Ha 0a30BOM YPOBHC, B TOM
qUCIIC IMMPCAMCTHLBIC PC3YJIbTATHI 110 I'OAaM O6y‘-ICHI/IH;
— COIACPIKAHHC yqe6H0ro ImpcameTa «Duzukan» 10 rogam O6Y‘ICHI/I}I.

®dus3uka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyHasi B KayeCTBE
yu4e0HOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHM 00
okpyxatoiieM mupe. HIkoapHbIi Kypc (U3UKH — CUCTEMOOOPA3YIOIIMI AJI €CTECTBEHHO-
HAy4YHbIX Y4YEOHBIX IMPEAMETOB, MOCKOJBbKY (U3NYECKHE 3aKOHBI JIEKAaT B OCHOBE
IPOLIECCOB U SIBICHMM, M3y4aeMbIX XHWMHEW, Ouojorue, Quanyeckoil reorpaduein u
acTpoHoMmuel. Mcnosib30BaHuE U aKTUBHOE IPUMEHEHUE (PU3UUECKUX 3HAHUN ONpenensier
XapakTep M pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe PHEPreTUKH, TPaHCIOPTa,
OCBOEHHUs KOCMOCA, MOJy4eHHUSI HOBBIX MaTEPUAIOB C 3aJaHHBIMA CBOWCTBAMM U JIPYTHUX.
N3yyenune ¢Gu3MKM BHOCUT OCHOBHOHM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUHOM
KapTHUHBl MHpa 00ydaromuxcsi, B (JOPMUPOBAHNE YMEHUH MPUMEHSITh HAYUHBIH METOJ
MO3HAHUS [TPU BBINOJHEHUN UMHU YYE€OHBIX UCCIIET0BaHUM.

B ocHOBY Kkypca Gu3MKHU 7151 YPOBHSI CpeAHEro 00111ero o0pa3oBaHusl MOJIOKEH Psij
UJel, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLHIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cooTBeTCTBUM C HEH Kypc SIBISETCA JIOTMYECKU
3aBepUIEHHBIM, OH COJEPKUT MaTepHal M3 BCeX pas3fesioB (PHU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (U3UKU OObEIUHEH
BOKpYT (pu3nueckux teopuil. Begymum B Kypce siBisieTcs popMupoBaHue IpeiCTaBIeHUN



0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€ peanuzanus mpeamnosiaraeT  UCMHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaIa (GU3NYECKON HAYKH, OCMBICICHUE CBS3H Pa3BUTUS (GUMKH C
pa3BuTHEM O0IIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoesn npuxnaonoii nanpasnennocmu. Kypc pusmkm mpeamonaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUM M3YyYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonocuzayuu peansyercs MoCcpeCTBOM BBEACHUS AJIIEMEHTOB COACpKaHuUs,
MOCBSIIEHHBIX HSKOJOTMYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXICHHS NpoOJieM palruOHAIBLHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHUYECKON OE€30MaCHOCTH.

CTep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMs SIBISIIOTCS  (u3nyeckue Teopuu ((GOpMUPOBAHHME MPEJCTABICHUNA O
CTPYKTyp€ MOCTPOEHUS (PU3NYECKOW TEOpUH, pPOiaM (yHAAMEHTAIbHBIX 3aKOHOB M
IOPUHLIMIIOB B COBPEMEHHBIX IMPEACTaBICHUSIX O NPUPOJE, TPaHHUIAX HPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN NOAX0 B Kypce (DU3HKHU peau3yeTcs Mpex/ie BCEro 3a
C4€T OpraHM3allM SKCIEPUMEHTAIBHON JeATeNbHOCTH oOydarommxcs. s 0a3oBoro
YPOBHS Kypca (PU3UKU — 3TO HCIOJb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B IporpamMme 1o Gpu3nke 00beIMHEHbI
B OOIIMII CIIMCOK YUYEHWYECKUX MPAKTUYECKUX paboT. Brimenennue B ykazaHHOM TepedHe
7a00paTOpHBIX paboOT, MPOBOAMMBIX JJsi KOHTPOJS U OIICHKH, OCYIIECTBISETCS
yJacTHUKaMU 00pa30BaTeIbHOIO MpOIecca MCXOIs M3 OCOOCHHOCTEH TIAaHMPOBAHUS U
ocHarmenusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBIAJECHUE O0YYAIOUTUMUCS
YMEHMSIMH IIPOBOAUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEIOBAaHUS 3aBUCUMOCTEHN (hHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHUE yJENsIeTCs PEeIIEHUI0 Pacu€THBIX M KaueCTBEHHBIX 3aaau. [Ipu
ATOM JUISI PaCUETHBIX 3374 IPUOPUTETOM SIBIISTFOTCS 331a4U C SIBHO 33JJaHHON (pr3HUecKoi
MOJIEJIbIO, TO3BOJISIIOIINE TPUMEHSATh HM3yYCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3fenia Kypca, TaK U HUHTErpuUpys 3HaAHMS U3 pas3HbIX paznenos. [lns
KayeCTBEHHBIX 3aJa4 MPUOPUTETOM SBISIIOTCS 3a/laHusi Ha OOBSICHEHHE NPOTEKaHUS
bu3MUeCKuX SBICHWW M TIPOIECCOB B OKPYXKAIOMIEH >KU3HU, TpeOyrommue BbIOOpa
buznYeCKOi MOAENH AJIsi CUTYally TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusmMu OPI'OC COO k marepuanbHO-TEXHUYECKOMY
obecrieueHn0 yaeOHOTo Tporiecca 0a30BbI YPOBEHb Kypca (GM3HKW Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus JOHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOr0 KaOuHeTa (GU3NKU UITH
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kaOuHere (U3MKKA JOHKHO ObITh HEoOXoaumoe sadopatopHoe 00OpydoBaHUE IS
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BBINIOJIHEHMSI YKa3aHHBIX B MPOrpaMMe MO (PU3UKE YUEHHUYECKUX MPAKTHUECKUX PAdOT U
JEMOHCTpAaLlMOHHOE 000PYAOBAHHUE.

JleMoHCTpaniMoHHOE 000pyAoBaHHE (POPMHUPYETCS] B COOTBETCTBHHU C MPUHLIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH UM OOECIeuMBaeT IOCTAHOBKY IIEPEYUCICHHBIX B
nporpaMMe 1o (pU3MKe KIFUEBBIX IEMOHCTPALMM ISl UCCIIEA0BAaHUS U3y4aeMbIX SIBJICHUIH
U TPOLECCOB, OMIUPUUYECKUX M (PYHIAMEHTAJIbHBIX 3aKOHOB, HMX TEXHMUYECKUX
MIPUMEHCHUU.

JlabopaTopHoe  oOOpymoBaHWE JJII  YYCHHYECKUX  IMPAKTHYECKUX  padboT
(dopMupyeTcss B BUAE TEMATHUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacdy€ére OJIHOTO
KOMIUIEKTa Ha JByX oOOydaromuxcsi. Temarnyeckue KOMIUIEKTBI J1a0OpaTOPHOTrO
000py10BaHuUs JOJDKHBI ObITh MOCTPOEHBI HA KOMIIEKCHOM MCIIOJIb30BAaHUM aHAJIOIOBBIX
U Uu(ppoBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX H3MEPUTENBHBIX CHUCTEM B BHJE
M (pOBBIX JabOpaTOpPUil.

OCHOBHBIMU LIEJIAIMH U3Y4YeHUS! GU3ZHKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

- (bOpMI/IpOBaHI/IC HHTCPCCa U CTPCMIICHHA 06yt1a10n11/1xc;1 K HAYYHOMY H3YUCHHUIO
IMpUpoAbl, pa3BUTUC UX HHTCIJICKTYAJIbHBIX 1 TBOPYCCKUX CHOCO6HOCT€ﬁ;

— Ppa3BUTHUC HpeI[CTaBJ'IGHI/Iﬁ O HAY4YHOM MCTOAC IIO3HAHHUA U @OpMHpOBaHHe
HCCICAO0BATCIIBCKOI'O OTHOMICHMA K OKPYZKAIOIIUM ABJICHUAM

— (opMHpOBaHME HAYYHOTO MHMPOBO33PEHHUSI KaK pe3yjbTaTa HM3yYEHHUS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIbHBIX 3aKOHOB (DPM3HKU;

- (bOpMI/IpOBaHI/IC YMCHI/Iﬁ OOBSACHATHL SIBJICHHUS C MCIIOJIb30BAaHUEM (bI/I3I/ILIeCKI/IX
3HAHUM U HAaY4YHBIX JOKA3aTCJIbCTB,

— (opMHUpOBaHUE TPEACTABICHUN O poiu GU3UKKA JJIs1  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHre 3TUX IeJie oOecrneunBaeTcsl pelieHueM CIEIYIomUX 3a7ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEHETO O0IIero oOpa3oBaHuUs:

— NpUOOpPETEHHE CHUCTEMBbI 3HAHUM 00 OOIMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXAHUKY, MOJEKYJSIPHYIO (U3HUKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH,;

— (opMHpOBaHME YMEHHMI MPUMEHATH TEOPETUUYECKUE 3HAHUSA ISl OOBSICHEHUS

bu3ndYecKuxX SIBACHUA B TPUPOJC U JJIs TPUHITHS TMPAKTUYECKUX pPEIICHUNA B
MMOBCEIHCBHOM KU3HU;

— OCBOGHHE CIOCOOOB pEIICHUSI Pa3IMYHBbIX 3a]lad C SBHO 3aJaHHON (pu3nyeckoit
MOJIENIbIO, 3a/a4, MOJpPa3yMEeBaIOIIUX CAMOCTOSATENIbHOE Cco3laHue (HU3NUECKOW MOJIeNu,
aJICKBaTHOU yCJIOBUSIM 3a/1a4Hy;

— TMOHMMaHHE (U3UYECKUX OCHOB M MPUHITUTIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPENY;
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— OBJIQJICHUE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U  TMPOBEICHUS
bu3MUEeCKUX SKCIIEPUMEHTOB, aHAllM3a W MHTEpHperanud MHGOpMALMK, ONpeaeieHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

— CO3[laHWE YCIOBHM JJIsi pPa3BUTHS YMEHHH TPOEKTHO-HCCIIEI0BATEIHCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wusyuenue ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obpazoBanusi otBoauTcs 136 wacoB: B 10 kimacce — 68 gacoB (2 waca B Hepdemo), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

[Ipenaraemserii B mporpamMme 1o (pu3uke nepedeHb Ja00PaTOPHBIX M MPAKTHICCKUX
paboT SABIAECTCS PEKOMEHOBAHHBIM, YUUTENb JISJIACT BHIOOP MPOBEACHUS JIA0OPATOPHBIX
paboT ¥ OIBITOB C YIETOM MHIMBUYATBHBIX 0COOCHHOCTEH 00yUJarOIUXCsl.

Conep:xanmne yueOHOro npeamera
10 xnacc
Pa3znen 1. ®u3nka U MeTOAbI HAYYHOTO NO3HAHUS

®usuka — Hayka o npupone. HayyHele METOIbI MO3HAHUSA OKPYKAIOLIEr0 MHUpA.
Pounb sKkcniepuMenTa u TEOpUH B MPOLIECcCe O3HAHUSI TPUPOABL. DKCIIEPUMEHT B (DUBHKE.

MonenupoBanue (GU3NYECKUX SBICHUW U 1poueccoB. HayuHble rumoressl.
dusnueckue 3aK0HbI U TEOpUU. I'paHuLIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMN
COOTBETCTBHS.

Ponb u Mecto ¢pu3nku B GOpMHUPOBAHUHM COBPEMEHHON HAYYHOW KapTHUHBI MUpA, B
MIPAKTUYECKOMN AEATEIBHOCTHU JIFOIEN.

Jlemoncmpayuu

AHaJIOTOBBIC U IIU(PPOBHIC U3MEPUTEIIbHBIC TPHOOPHI, KOMITLIOTEPHBIC TATUHKH.
Paznen 2. MexaHuka

Tema 1. Kunemamuka
Mexanunueckoe aprkeHne. OTHOCUTEIHLHOCTh MEXAaHUYECKOI'0 JIBHIKEHUSL.
Cucrema otcu€ra. Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaibHOM TOYKH, HUX TMPOEKIMM Ha OCH CHUCTeMbl KkoopauHat. CloxeHue
MEPEMENICHUMN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpsSMOJHMHEHHOEe JBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsI, MyTH U TMEPEMENICHUs MaTepualibHOU
TOYKU OT BPEMEHH.

CBobOosHOE MajieHue. Y CKOpeHHue CBOOOHOTO MaICHMUS.

KpuBonuneinnoe nuxeHue. J[BUKEHHE MATEPUAIBHOW TOYKHA IO OKPYXHOCTH C
IIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHAS CKOPOCTh. llepuon u

gyactoTa oopamieHus. LIeHTpocTpeMUTEbHOE YCKOPEHUE.
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TexHuueckre ycCTpoMCTBa M MPAKTUUECKOE MPUMEHEHHE: CIHUAOMETp, ABUKECHUE
CHApSII0B, LICTIHBIE U PEMEHHBIE NIEPEIaUU.
Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, UILTFOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUYKCHUS.

[IpeoOpazoBanue IBUKEHUMN C UCTIONB30BAHUEM MTPOCTHIX MexaHu3MoB. [laieHue
TE€JI B BO3JIYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

Habmiogenue ABmkeHus Tena, OpOIIEHHOTO MO YITIOM K TOPH30HTY U
TOPU30HTAJILHO.

N3mepenune yckopenusi cBoO0HOTO najeHus. Hanpapienue ckopocTu npu
JIBUKEHUU TI0 OKPYKHOCTH. YueHnuueckutl sxcnepumenm, 1a00pamopHvle pabomol

N3yyeHne HEPaBHOMEPHOIO [BMIXKEHHUS C LEJIBI0 OIPEIEICHUsT MIHOBEHHOU
CKOpOCTH.

HccrnenoBanne COOTHOLICHHS MEXKIY NyTSIMH, [POMJECHHBIMH TEJIOM 34
MOCIICIOBATEBHBIC PABHBIE MTPOMEKYTKHM BPEMEHH MPU PABHOYCKOPEHHOM JBUKECHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBMKEHUS MIAPUKA B BA3KOM )KUAKOCTH. M3ydeHre IBUKEHUS TEIa,
OpOIIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaiun otHOcuTenpsHOCTH [ anmmiies. [lepBeiit 3akoH HetoTona. HEpLManbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cuii. Bropoit 3akon Hetotona aiist
MaTepuaabHOU TOUku. Tpernil 3akoH HproTOHA 1151 MaTepraibHbBIX TOUEK.

3aKoH BCeMUPHOTO TAroteHus. Cuna tsxectu. [lepBas kocMudeckasi CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buawsl Tpenus (mokosi, CkojmkeHus, kaueHus). Cuma tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJBKEHHS U cuiia TpeHus nmokos. Kosddurment tpenus. Cuna
CONPOTHBJIECHUS MPY JBUKEHUU Teja B KUAKOCTU WITU Ta3e.

[TocTtynarenbHOE 1 BpaIllaTeIbHOE JIBHXKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaiieHusd. [1nedo cunbl. YCnoBus paBHOBECUS
TBEPAOTO TEA.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHHUE: TTOIITUITHUKY, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHuE Macc B3auMOAEHCTBYIOIMX Tell. BTopoii 3akoH HetoToHa.
N3amepenue cui. CrioxkeHue Cuil.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIiuu.

HeBecomocTs. Bec Tena npu yckopeHHOM noabEMe 1 najieHuu. CpaBHEHUE CHUIT
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TPEHUS MOKOSI, KAUECHUS U CKOJIbKEHUS.

VYcnoBusi paBHOBECHS TBEPAOTO Tesia. Buabl paBHOBeCcus. Yuenuueckuu
aKcnepumenm, rabopamoptvle pabomol 3yuenne nBuxeHust Opycka 1mo HaKJIOHHOM
IIJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHMKAKOIIMX B TMPYXKUHE U
pe3nHOBOM 00pa3siie, OT UX AepopMaIiu.

Hccnenosanue ycnoBui paBHOBECHUS TBEPAOTO TENIA, UMEIOLIETO OCh BPAILLICHHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Nmnynbc mMatepuanbHOM TOYKHM (Tella), CUCTEMbl MaTEpHUANIbHBIX TOYeK. Mmmysbc

CHUJIBI M U3MCHEHHE UMITYJIhCa TeNla. 3aKOH COXpaHEHHUs UMITYJIbca. PeakTHBHOE TBHKEHHE.
PaboTta cmibl. MOITHOCTE CHJIBL.

Kunernueckass »oHeprus MarepuaibHOW TOukd. Teopema 00 HM3MEHEHHUH
KMHETUYECKOU DHEPIUU.

[lorenunanbHas »Heprus. lloTeHnumanbHas SHeprus ynpyro JaehopMUPOBAHHOM
npyxuHsbl. [loTeHunanbHas sHEprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHble M HEMOTEHIMAIbHbIE CHIIBI. CBs3b PaOOThl HEMOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXAHMYECKOM SHEPIHMU CHUCTEMBI TENl. 3aKOH COXPAHECHHSI MEXAaHHYECKON
DHEPI'UHU.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuyeckrue yCTPOMCTBA W NPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBMOKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE JIBUKEHUE.

[Tepexoa MoTeHIMATBHOM SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3yuenune abCOMOTHO HEYIIPYTOTO yJapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHUEM MEXAaHWYECKON SHEPTHH Tesa Ha
MIPUMEPE PACTHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekyasipHasi pU3MKa U TEPMOIUHAMUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUM M MX OIBITHOE
obocuHoBanue. bpoyHoBckoe aBwxkenue. Huddysus. Xapakrtep ABUKEHUS U
B3aUMOJEUCTBUS YaCTHL| BelIeCTBA. MOJIeNId CTPOCHHUS Ta30B, KUJIAKOCTEW U TBEPABIX TEIl
U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieil. Macca u pa3Mepbl MOJIEKY!I.
KommuecTBo BemectBa. [loctosiHaass ABorasipo.

TeroBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
Llenbcns.



Mopens uaeanpHoro rasa. OCHOBHOE YpaBHEHME MOJEKYISIPHO-KMHETUYECKON
TEOpUH KJEaTbHOr0 raza. AOCONIOTHAs TeMIeparypa Kak Mepa CpellHed KMHETHYeCKOU
SHEPIrUM TEIUJIOBOTO JBMXKEHHUS vacTul rasa. Illkama temmepatyp KenbBuna. I['azoBbie
3aKOoHBI. YpaBHeHue MenaeneeBa—Knaneipona. 3akon [lanbrona. WM3omporecchl B
UJCabHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe mpeacTraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, K300apa.

Texaudeckue yCTporucTBa U MPAKTHIECKOE TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Ilemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BElIeCTBa, (hoTorpaduu MOJIEKYJ
OPraHUYECKUX COCTMHEHUMN.

OnbiTel o AU GY3un KUAKOCTEHN U Ta30B. Mojieiab OpOYHOBCKOTO JIBHXKEHHUSL.

Mopens onbita [TepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICVCTBHUSI.
Mogens, WIUTFOCTPUPYIOLIAs PUPOY AABJICHUS ra3a Ha CTEHKU COCy/a.

OMBIThL, WJUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS HICATTLHOTO T'a3a, H30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, nabopamopmvie pabomol

OmnpeneneHrne Macchbl BO3/yXa B KIACCHOM KOMHAT€ HAa OCHOBE H3MEPECHHI
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypPhl BO3/lyXa B HEH.

HccnegoBanne 3aBUCUMOCTH MEXKAY MHapaMeTpaMU COCTOSHUS PAa3peKEHHOro
rasa.

Tema 2. Ocnogbl mepmoOuHamuKu

TepMoauHamuueckas cucteMa. BHyTpeHHSs1 SJHEPrUsl TEPMOIMHAMUYECKOU
cUCTeMBbl M crocoObl €€ m3MeHeHus. KomumdecTBo TermioTsl M pabora. BHyTpeHHss
SHEPI'Us OJHOATOMHOIO UACAIBHOTO ra3a. Buasl Teruionepesayu: TerIonpoBOIHOCTb,
KOHBEKIIMS, U3JIy4eHUE. Y JeIbHas TEIUNIOEMKOCTD BelllecTBa. KOIMYECTBO TEIIOTHI IpU
TEIUIonepeaaye.

[Tonsitue 06 anuabatHOM mporiecce. [lepBblil 3akoH TepMoanHaMuKu. [Ipumenenue
NEPBOro 3aKOHa TEPMOJAMHAMUKH K H3ompoueccaM. ['papudeckas nHTeprpeTanus padoThl
rasa.

Bropoii 3akon Tepmoaunamuku. HeoGpaTuMocTh po1ieccoB B IPUPO/IE.

TeroBble MamuHbl. [TpuHIMOBL necTBUS TeMIoBBIX MaimuH. [IpeoOpazoBanus
HHEPruu B TEIUIOBBIX MamnHax. KoagduumeHt nose3Horo 1eMCTBUS TEIJIOBOM MAaIlUHBI.
[uxkn KapHo u ero kod(p@GUIMEHT MOJIE3HOTO JEHUCTBUS. DKOJIOTHYECKHE MPOOIeMbI
TEIUIODHEPTETUKH.

TexHuyeckre yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEH SHEpruu Teja MpU COBEPLIEHUU PabOThl: BBUIET MPOOKHU U3
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OYTBUIKH TIOJT IEHCTBUEM CXKAaTOTO BO3]lyXa, HarpeBaHUe 3pupa B JATYHHOU TpyOKe MyTEéM
TpeHust (BUACOIEMOHCTPALIHS).

N3meHeHnne BHYTpEHHEH 3HEpruM (Temreparypbl) Tena npu Teruionepeaade. OnbIT
1o aAnadaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENII BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO
JIBUTATEJISL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpezammusie cocmoanusn eewjecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHAeHcauus. McmapeHwe u kumneHue. AOCOTIOTHAs U
OTHOCUTEJbHAS  BJIAXKHOCTH BO3ayxa. HacelmeHHslii mnap. VYjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépmoe teno. Kpucrammumueckue u amMopdHble Tela. AHHM3OTPOINHS CBOWCTB
kpuctamioB. JKunkue kpuctauibl. CoBpemMeHHble Matepuaibl. [liaBiaeHue wu
KpUCTAJLTM3AIMA. Y IeJbHasl TeruioTa miaBieHus. Cyoaumarnus.

YpaBHeHuUE TEMIOBOro OanaHca.

TexHuyeckre ycTporucTBa U MPAKTUUYECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJOPUMETP, TEXHOJOTHM TIOJYUYCHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIICHHBIX NTapoB. KumeHue npu noHu)KeHHOM JaBiaeHuU. CIocoObI
U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS KPUCTAJTMYECKOTO BEIIECTRA.
JleMOHCTpanust KpuCTaIoB.

Vuenuueckuii sxcnepumenm, 1abopamopbvie pabomol

HN3mepenune 0THOCUTENTbHOM BJIAXKHOCTH BO3AYyXaA.

Paznes 4. DiiekTpoAMHAMHUKA

Tema 1. Dnekmpocmamuxa

DIIeKTpU3alMs TeI. DNEKTPUYECKUN 3apsia. [[Ba Bua HIEKTPUYECKUX 3apsIOB.
[IpoBOAHUKH, IUAIEKTPUKA W TMOIYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl SI€KTpUUECKUN 3apsl.
OnekTpudeckoe noje. Hanpspk€HHOCT anekTpudeckoro noiid. [IpuHuun cyneprno3unuu
AJIEKTPUYECKUX TOJIeH. JIMHUY HATTPSHKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PaGora cun anektpocratmdyeckoro mojs. IloTteHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOIHUKM W JMAJIEKTPUKA B  DJIEKTPOCTATHYECKOM moJsie. Judnexkrpudeckas
ITPOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIOCKOTO KOHJIEHCATOPA.
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OHeprus 3apsLKEHHOTO0 KOHIEHCATopa.

TexHuueckue YCTPOﬁCTBa )41 IMPaKTHYCCKOC IIPUMCHCHUC! QJICKTPOCKOII,

QJICKTPOMETP, JJICKTPOCTATHYICCKAA 3alllUTa, 3a3CMJICHHUC 3JI€KTpOHpI/I60pOB, KOHACHCATOD,

KOIMPOBAJIBHBIN anmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIMI IEUCTBUSA dIEKTpoMeTpa. Bzanmoaencreue

HA2JICKTPHU30BAHHBIX TCJI.

SHCKTpI/I‘{CCKOG IT0JIC 3aPAKCHHBIX TCJI. HpOBOI[HI/IKI/I B 9JICKTPOCTATUYICCKOM IIOJIC.

QHCKTpOCTaTI/ILIGCKaﬂ 3aluTa.

]_II/IBJ'ICKTPHKI/I B JICKTPOCTATHYICCKOM IIOJIC.

3aBUCHUMOCTbD 3J'ICKTpOéMKOCTI/I IIJIOCKOI'O KOHACHCATOpPa OT IIOMIAAN IINIaCTHH,

PaCCTOSAHUA MCKIAY HUMHU U I[I/IBJIGKTPI/I‘-IeCKOI\/'I IMPOHHULIACMOCTH.

TOKaA.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

Vyenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku é paznuunvix cpeoax
DIIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxenune. 3akon Oma 11 ygacTka LETH.

DIEKTPUYECKOE CONPOTUBIIEHUE. Y IEJIBHOE COIPOTUBIIEHNE BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

Pabota sanexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOIHOCTE 3IEKTPUUYECKOTO

DJIEKTPOJIBUKYILAs CHJIA U BHYTPEHHEE COMPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH

Oma 1151 ToJTHOM (3aMKHYTOM) 2yIeKTpuueckoi 1enu. KopoTkoe 3aMbikaHuE.

3J'I€KTpOHHa$I IIPpOBOAUMOCTD TBépIHJIX METAJJIOB. 3aBUCHUMOCTD COIIPOTUBJICHUA

METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs! M MPUMECHAS] MPOBOJIUMOCTbD IMOTYIPOBOJIHHUKOB.

CoiicTBa p—N-tiepexoza. [1oaynpoBoAHHUKOBBIE PUOOPHI.

DNEeKTPUUYECKUIA TOK B paCTBOpaxX M paciuiaBax JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOLMALA. DIEKTPOIIN3.

DJIEKTPUYECKHUN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSITENBHBIN pa3psi.
Monnus. [1na3zma.

TexHuyeckue ycTpoucTBa M NMPAKTHUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJBTMETP,

peocTar, UCTOYHHKU TOKa, JJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, AIEKTPOOCBETUTEIHHBIC

pUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
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MOJYIPOBOAHUKOBBIN MO/, TaJIbBAaHUKA.
Jlemoncmpayuu

H3MepeHI/Ie CHJIbI TOKA N HAIIPSAKCHUA.

3aBHCHUMOCTbD COIIPOTUBJICHUSA NWIMHAPHUYICCKUX ITPOBOJHUKOB OT IJIMHBI, IIJIOIAAN
IMOIICPCUYHOro CCUCHUA U MaTCpualia.
CmMmernianHoe COCANHCHUC IIPOBOAHUKOB.

[IpsiMoe n3MepeHne dIEKTPOABIKYIIEN CHIlbl. KOPOTKOE 3aMbIKaHne
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTHBIICHUS METAJUIOB OT TemIiepaTypsl. [IpoBoaumocTts
IIEKTPOJIUTOB.

M ckpoBoi pa3psa 1 MPOBOAUMOCTE BO3Ayxa. OMHOCTOPOHHSSI IPOBOIUMOCTD
IU0Ja.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydeHune cMemaHHoro COeIMHEHU PE3UCTOPOB.

N3mepenne HIEKTPOJABIKYIIEH CHJIbI HCTOYHHKA TOKA M €ro BHYTPEHHETO
COTPOTHBJICHUS.
Habmronenue snekrposnusa.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢puzuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISETCA C YUYETOM
COJIepKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTHUKU, OHMOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nowsimusi, CBSI3aHHBIE C UW3YYEHHMEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAYYHBIH (haKT, THIOTe3a, (U3NUecKas BEIMYWHA, 3aKOH, TECOPHS,
HaOII0IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAHIE, MO/IENh, H3MEPEHHE.

Mamemamuxa: pelnieHHEe CHUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIUsA, mnapaboda,
runepOosa, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUUECKHE (PYHKIIMU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhI U WX
MPOCKITUHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanuyeckoe JIBWXXEHUE B KUBOW mnpuponae, nuddysus, ocmoc,
TEMJI000MEH KHUBBIX OPTraHU3MOB (BUABI TEIIONEpEaadd, TEIUIOBOE pPAaBHOBECHE),
AIICKTPUUCCKHUE SBJICHUS B KUBOM TPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEI[ECTBA, MOJISIpHAs Macca, TETUIOBBIE CBOWMCTBA TBEPIBIX TEJ, KUAKOCTEH W Tra3os,
AJIEKTPUUECKUE CBOMCTBA METAIUIOB, JIEKTPOIUTHYECKAS TUCCOIAIINS, TaThBaHUKA.

l'eocpagpus: B1aXXHOCTH BO3yXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXAHHU3MOB, YUYET
TPEHUSI B TEXHUKE, MOAIIMIIHUKH, HWCMOJIb30BaHWE 3aKOHA COXPAHCHUS HMIYJbCa B
TEXHUKE (pakeTa, BOJOMET W JAPYrUe), JIBHUrarelib BHYTPEHHETO CrOpaHus, MapoBas
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TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUH MOJYyUYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHKCJE€ HAaHOMATEpUaJOB, U HAHOTEXHOJOTHH, JJIEKTPOCTATUUYECKas
3aIluTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYHHBIH OPUHTED,
AJIEKTPOHArpeBaTEIbHbBIE TPUOOPHI, DIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAJIbBAHUKA.

11 xnacc

Pa3znen 1. DnexkrpogunamMuka

Tema 1. Maznummnoe none. IneKmpomazHuUmMHAasA UHOYKYUA

IloctositHHBIE MarHuThl. B3auMoaeMcTBHE ITOCTOSHHBIX MAarHUTOB. MarHuTHOeE
nosie. Bektop MaruuTHOM MHAYKIMU. [I[prHIMD Cynepno3uiny MarHUTHBIX nojen. JInaum
MAarHUTHOM HWHAYKOMW. KapTuHa JMHUM MarHUTHOW WHAYKIUU IO MOCTOSTHHBIX
MAarHuTOB.

MarauTHoe MmoJie MPOBOJHUKA C TOKOM. KapTWHa JMHUM WHIYKIIMU MarHUTHOTO
MOJIS1 ITIMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOIO MPOBOAHHKA, KATYIIIKH C
ToKOM. OnbIT Opcrena. BzaumoaenicTBre NTpOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJib U HaIllPaBJICHUE.

Cuna JlopeHna, e€ Moayibp W HampaBjieHUe. J[BkeHUE 3apsHyKEHHOM 4YacTHIbI B

OJIHOPOJHOM MarHuTHoM mosie. Pabora cunsl JlopeHna.
SIBneHME PNEKTPOMAarHUTHOM MHAYKIUU. [I0OTOK BEKTOpa MarHUTHOW MHIYKIWU.

3JIGKTpOIIBI/I}Ky1HaH CUJla MHOAYKIIUH. 3aKoH BHGKTpOMaFHHTHOﬁ HHAYKOUH CDapaz[e;I.

BuxpeBoe »snekTpuyeckoe mosie.  IJEKTPOJABMXKYIIAs CHJIA HWHAYKOIUU B
ITPOBOJIHUKE, JBUXKYILIEMCA IMOCTYIIATEIBHO B OAHOPOJIHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SBnenne CaMOUHAYKIIUU. DIEeKTPOABHKY LA cuia
CaMOMHIYKIMU.

DHeprus MAarHUTHOT'O TOJIS KaTYIIKX C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckne yCcTpOMCTBA M INMPAKTUYECKOE MPUMEHEHUE: IMOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHHUTBHI, JJIEKTPOABUTATEND, YCKOPUTENH JIEMEHTAPHBIX YAaCTULl, HHAYKIIMOHHAS
IeYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIIOHEHUE JIEKTPOHHOIO ITyYKa MArHUTHBIM TOJIEM. JINHUY MHIYKIHH
MAarHuTHOTO MOJIS.

B3anmoneiicTBre AByX MPOBOAHUKOB ¢ TOKOM. Crita Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA. SBIECHUE JIEKTPOMATHUTHOM
WHTYKIIH.

[Ipasuno Jlenua.

3aBHCHUMOCTD 3J'ICKTpO,I[BPI)KYIHCI>i CWJIbl MHAYKOUHU OT CKOPOCTH HW3MCHCHHUIA
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MardyuTHOTIO ITIOTOKA.
SBNeHre CaMOUHTYKIIUH.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul
N3ydyeHne MarHuTHOTO MOJIst KATYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢ TokoM. McciienoBanue
SIBJICHUS JICKTPOMAarHUTHOM WHTYKITUH.
Paznen 2. Kosie0aHus M BOJHBI

Tema 1. Mexanuueckue u 31eKmpomacHuUmHble KOJ1e0aHUuA

Koneb6arenbnast cuctema. CBoOOIHBIE MexaHUYeCcKue kosiebanus. ["apMoHnueckue
konebanus. [lepuon, dacrora, amruutyna u ¢asa konebanuil. [IpyXUHHBIA MasTHHK.
Marematnyeckuii MasATHHK. YpaBHEHHE TapMOHHWYECKHX KosieOaHuid. IIpeBpaienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbnbiit KoHTYp. CBOOOHBIE JIEKTPOMATHUTHBIE KOJICOaHUSI B UJI€aTbHOM
KOJIeOATETbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUS DBSHEPIMM B  HACATIBHOM
KOJie0aTeILHOM KOHTYPE.

[IpencraBienre o 3aryxaromux KoyieOaHMsIX. BBIHY)XIEHHBIE MEXaHWYECKUE
KoJiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUSI.

[Tepemennspiii Tok. CHMHYCOMAANBHBIN MEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUSL.

Tpancpopmarop. IlpousBoacTBO, Tmepeaadya U MOTPEOJICHUE DIEKTPUUECKOM
SHEPruu. OKOJIOTUYECKUE PHUCKU TIPU TMPOU3ZBOJCTBE dJeKTposHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: AJIEKTPUYECKUN 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue napamMeTpoB KoJjieOaTeIbHON CUCTEMBI (MPYKUHHBIN WIN
MaTEeMaTUYECKU MAsITHUK).

Habmronenue 3aryxaromux kojiebanuid. McciienoBaHue CBOMCTB BHIHYKICHHBIX
kosebanuii. Habmonenue pesonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

OcumworpaMmsbl  (3aBUCMMOCTA CUJIBI TOKa M HANpPsDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHHIX KOJIeOaHUM.

Pe3onanc mnpu  moOCHeNOBAaTENbHOM  COCIMHEHHHM  PE3UCTOpa,  KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TUHUM 3JEKTpOIepe1adH.

Vuenuueckuii axcnepumenm, nabopamopusie pabomol

HccnenoBanue 3aBUCHMOCTH TIEpUOa MAJIBIX KOJEOAHHM Irpy3a Ha HUTH OT JJIMHBI
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HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKAa B LENM M3 MOCIECAOBATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60HbL

Mexannueckue BOJHBI, yciaoBus  pacnpoctpaHeHusa. Ilepuon. CkopocThb
pacnpocTpaHeHHs U JIMHA BOJHBL. [lomepeunsie u mpooibHbIe BOJMHBL. UHTEphepeHtus
U AUPAKIUT MEXaHUISCKUX BOJIH.

3Byk. Ckopocth 3Byka. ['poMmkocth 3Byka. Bwicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3IYYEHHS DJIEKTPOMArHUTHBIX BOJIH.

B3aumuas opuentanusi BektopoB E, B, V B anexkrpomarautHoi BoJiHe. CBOWMCTBa
AJIIEKTPOMAarHUTHBIX BOJIH: OTpakKeHWe, MpeIoMJICHUE, ToJsapu3anus, AudpaxKius,
unrepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixama »IEKTPOMArHUTHBIX BOJIH. [IprMEHEHWE SIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paAUOCBA3M U TeNEBUACHUS. Paguonokanys. D1eKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHuuyeckue yCTporucTBa U MPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
VHCTPYMEHTBHI, YJIbTPA3BYKOBasl TUATHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPAaHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.
KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habntonienue otpaskeHus U NpeaoMIIeHUs] MeXaHu4ecKkux BosiH. Habmonenue
uHTepdepeHH U Tudpakuyd MEXaHUYECKUX BOJIH. 3BYKOBOI pe30HaHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U 4acCTOTOM
KoJie0aHu .

HccnegoBanue CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. lIpsaMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHOM
cpene. JIyd cBera. ToueuHbIil HICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBl oOTpaxeHusi cBera. llocTpoeHue u300pakeHUl B
IJIOCKOM 3€pKae.

[Ipenomiienne cBeTa. 3aKkOHBI NPETOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTelhb
npesnomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrol MOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceeta. CiioxHbli cocTaB Oenoro cseta. L[Ber.

Cobwuparomie u pacceuBaromiye JuH3bl. ToHKas auH3a. DOKYCHOE PACCTOSIHUE W

onTHYecKass cujia TOHKOW JsuH3bL. llocTpoenue wu3o0pakeHuil B coOUparoOmUX U
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pacCCuBarOmMrXx JIMH3aX. cDOpMYJ'Ia TOHKOM JIMH3BI. yBeJII/I‘IeHI/IC, JaBacMoO¢C JIMH30M.
HpCI[CJIBI INPUMCHHUMOCTHU FCOMCTpPI‘ICCKOﬁ OIITUKH.

BonnoBas onrtuka. MHtepdpepenuus cBera. KorepeHTHblE HWCTOYHUKU. Y CIOBUS
HAOMIOIEHNST MaKCUMyMOB W MHHUMYMOB B HMHTEPGEPEHIHUOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakunonHas pemérka. YciaoBue HaOMIOJEHUS TIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA HA JU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue ycTporucTBa U MPaKTUUYECKOE IPUMEHEHUE: 0UKH, Jyna, joToanmnapar,
MPOEKIIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(GpaKIMOHHAs
pemeéTKa, oJIPOUI.

Jlemoncmpayuu

[IpsiMonMHENHOE pacpOCTpaHEHNE, OTPAKEHNUE U ITPEIIOMIIEHUE CBETA.

OnTtuyeckue npruOOpHI.

[TonHoE BHYTpeHHEE OTpaxeHne. Mozennb CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUH B IMH3aX. MOeI MUKPOCKOIIa, TeJIECKOTa.

Haobntonenue nnrepdepeniuu ceera. Habmonenne nudpakiuu cBera.

Ha6nronenue nucnepcuu cBera. [lonmydyeHue cnekTpa ¢ IOMOIIbIO TPU3MBI.

[Toy4yenue crekTpa ¢ MOMOIIbIO AUPPAKIIMOHHOM peméTku. Habmonenue
MOJISIPU3ALIMY CBETA.

Vyenuueckuii sxcnepumenm, 1abopamopisie pabomul

N3mepenune nokaszarens npenomieHus cTekiia. MccnemoBanue CBOMCTB
n3o0paxeHuil B TuH3ax. HaOmronenue aucnepcuu ceera.

Pa3nen 3. OcHOBBI cIeIHATBLHON TEOPUH OTHOCUTETHHOCTH

I'pannubpl TPUMEHUMMOCTH KJIACCHUUYECKOW MeXaHukHu. [locTyiarsl crenuanbHOU
TEOPUU OTHOCUTEIBbHOCTU: UHBAPUAHTHOCTh MOJIYJIsI CKOPOCTH CBETA B BAKyyM€, IPUHIUII
OTHOCUTEIBHOCTU DWHIITEIHA.

OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU M COKPALIEHUE JUTUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YACTHULIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MOKOS.

Pa3znen 4. KBantoBasi pusuka

Tema 1. Dnemenmul K6aHmMOB0I ONMUKU

®otonsl. ®opmyna [lnanka cBa3u sHEprurd (POTOHA C €0 YACTOTOW. DHEPTUS H
UMITYJIbC (POTOHA.

OtkpeiTue u wuccienopanue Gororpdexra. Ombitel A. I'. CroneroBa. 3aKoHBI
dotorpdexra. VYpaBuenue OitHmreriHa s doTodddekra. «KpacHas rpaHHIIa»
dboTodddekra.

JlaBnenne ceeta. OnwiThel I1. H. JIeGeneBa. Xumuueckoe 1eiicTBHE CBETA.
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TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: POTOIIIEMEHT,
dboTomaTUMK, CoJIHEUHAasi OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3deKT Ha ycTaHOBKE C IUHKOBOM Tu1acTuHOM. MccnenoBanue 3aKk0HOB
BHemHero (poroaddekra.

Cseronuon. CosiHeuHas OaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHIO 0 -YacTHIL.
[Tnanerapnas moxens aroma. [loctynarsr bopa. U3nyuenue u normiomierre GOTOHOB MPU
nepexoe aTomMa ¢ OJHOr0 YPOBHS 3HEPIruM Ha Apyroi. Buasl cnexktpoB. CriekTp ypoBHEN
HHEPIUM aToOMa BOAOPOAA.

BonnoBeie cBoiictBa uyactun. Bomubel ge bpoins.  KopryckynsipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTy4YEHUE.

TexHuyeckue ycTpoWCTBa M IMPAKTHYECKOE INPUMEHEHUE: CHEKTPAJIBbHBIA aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa. Onpenenenue JUIMHbBI BOJIHBI Ja3epa.

HaOnronenue nuHelyaTsIx CIEKTPOB u3ayueHus. Jlazep.

Vuenuueckuii oxcnepumenm, rabopamopusie pabomuwl

Habmronenue nuHeMdaToro CreKTpa.

Tema 3. AmomHnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIME  CIIOXKHOCTh  CTpoeHus  sapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuo cocTaBa pagHMOaKTUBHOIO
usnyuenus. CoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BiausiHue paguoakTUBHOCTH Ha
JKVBBIE OPTaHU3MBI.

OTtkpeITHE POTOHA U HEeWTpoHA. HykioHHas monens siapa I elizenOepra—lBaneHko.
3apsn siapa. MaccoBoe unciio sijpa. M30Tomnsl.

Anbda-pacnaa. DneKTpOHHBIA U MMO3UTPOHHBIN OeTa-pacnaia. ['aMMma-uziydeHue.

3aKOH PaJIMOAKTUBHOIO pacaia.

DHeprusi CBA3U HYKJIOHOB B sijipe. Snepubie cuibl. Jlepext Macchl sigpa. SAnepubie
peakuuu. Jlenenne u CUHTE3 AA€ep.

SAnepusiit peaktop. Tepmosinepusiii cuntes. [IpodiieMbl 1 NEpCEKTUBEI SIACPHON
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTtopl HAOTIOIEHUS M PETUCTPALIUU HIIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTallbHbIC B3auMOJIeUCcTBUSA. EquHCTBO (puznueckoil KapTUHBI MUPA.

TexHuueckue YCTpOﬁCTBa N IPAKTHYCCKOC IPHUMCHCHHUC: HTO3UMMCTP, KaMcpa
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Bunscona, sipepHblii peakTop, aToMHas 6omMoa.
Jlemoncmpayuu

CuéTurK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol
HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (GoTorpadusim).
Pa3nen 5. DiieMeHTBHI ACTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIagHOE W MHPOBO33PEHUECKOE 3HAUYCHHE
aACTPOHOMMUU.

Bun 3Bé31HOTO HeOa. Co3Be3aus, IpKUE 3BE3/bl, IUIAHETHI, UX BUIUMOE JBUKECHHE.

Conneunas cucrema.

Counnne. Conmueunasi akTUBHOCTh. Mictounnk sHeprun CosHia v 3BE311. 3BE3/bI, X
OCHOBHBIE XapAKTEPUCTUKH. J[MarpamMMa «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY». 3BE3/IbI
TJIAaBHOHM ITOCJICIOBATEILHOCTH. 3aBUCHMOCTE «Macca — CBETHUMOCTBY I 3BE3]1 IJIaBHOM
MocJe0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE MNPEACTABICHUS O
MPOUCXOKICHUM U 3BOJIIOIMK COJIHIIA U 3BE3]]. DTallbl dKU3HU 3BE3]I.

Muteunsiii [lyTe — Hama ["anaktuka. [lonoxxenue u aemxxenue Connua B ['anakTuke.
Turnel raiakTuk. PaguoranakTtuku v kBa3zapbl. YEpHbIE ABIPHI B sipaxX rajakTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa006ma. Pa3Oeranue rajnakTuk.

Teopus bonbmoro B3peiBa. PenmkToBoe n3nyyeHue.

Macmrabnas crpyktypa Bcenennoit. Meraranaktuka. Hepeménubsie mnpoOiieMbl
aCTPOHOMHH.
Vyenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM TIJ1a30M € KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUIN NIl ONPEEICHNS TMOJ0KEeHNUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NAaTy:
OCHOBHBIE c03Be3nsA CEeBEPHOro MOJIyIIapys U IPKHUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, mnanet, Mueunoro IlyTu.

O06o0maromniee NOBTOpeHUE

Ponb pusuku u acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHYECKON, COIUATIBHON U
ITUYECKON cdepax NesTeTbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, POjb (U3HUECKOl Teopuu B (HOPMHUPOBAHUU
MpeACTaBICHU O (HU3UYECKON KapTUHE MHUpPa, MECTO (PU3NYECKON KapTHHBI MHUpA B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3U

N3yuenue xkypca pusmku 6a30Bor0o ypoBHS B 11 Kiacce ocyiecTBiseTcs ¢ y4EToM
COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvlie nowsmusi, CBSI3aHHBIE C HW3YYEHUEM METOJOB HAYYHOIO

17



NO3HAHUS: SIBJICHUE, Hay4YHbIH (akT, TUIoTe3a, (pu3nueckas BEIMYUHA, 3aKOH, TEOpus,
HaOJII0/ICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (DYHKIUH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IMPOEKUWH HA OCU KOOPJMHAT, CJOKEHHWE BEKTOPOB, IPOU3BOIHbBIC
3JIEMEHTApHbIX (DYHKUWH, MPU3HAKH TMOAOOHS TPEYroJbHUKOB, ONpPEACICHUE IUIOMAIH
IJIOCKUX (UTyp ¥ 00BEMA TEIL.

buonozusa: snexTpudecKkue SBJICHUS B )KMUBOW MPUPOJIE, KOJIEOATEIbHBIE IBUKEHUS B
KUBOM NpUPOJIE, ONTUUECKUE SIBICHUS B )KUBOH MPUPOJE, NEHCTBUE PaJMallii HA )KUBbIC
OpraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPHABIX Tell,
MEXaHU3Mbl 00pa30BaHMsI KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIM aHAIN3.

l'eocpagusa: MarHuTHbIE TOJIOCAa 3€MJIM, 3aJIEKM MATrHUTHBIX pynd, (QoTochEMKA
3eMHOU MMOBEPXHOCTH, MPEICKa3aHNUE 3EMIIETPSICEHUN.

Texnonocusi:  IMHUM  BJEKTpPONEpenady, TIeHepaTop  NEPEeMEHHOro  TOKa,
3JIEKTPOJIBUraTelb, MHAYKIIMOHHAS M€4b, Pajap, paJuoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedoH, CBU-nieus, NpoeKIMOHHBI anmnapar, BOJIOKOHHAas ONTHUKA, COJTHEUHas OaTapesl.

IlnaHupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

OcBoenue yyeOHOro mnpeaMera «@Du3nka» HAa YpPOBHE CpeAHEro oOIero
oOpa3oBaHusi (0a30BBIM ypOBEHB) JIOJDKHO OOECHEYUTh JOCTIKEHHE CIIEIYIOIIUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHbTATOB.

Jluunocmmole pezynomamuol

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHoro mpenmera «Du3uka» MTOKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOICTBOBATHCS
copMUpPOBAHHOM BHYTpEHHEN MO3UIUEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM
pPOCCUHCKOTO OOIlIeCTBa, PACIIUPEHUE KU3HEHHOTO ONbITA W ONbITA JEATCIIBHOCTH B
MpoIlecce peaiu3allid OCHOBHBIX HaIPaBJICHU BOCHUTATEILHON NESITEIHHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaxmaaHcCKoro BOCIIUTAHMA:

c(hOpPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMK O0YUYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTI'O WIEHA POCCUICKOTO OOLIECTBA;

MIPUHSITHE TPAIUITMOHHBIX OOIIEUEITOBEYECKUX TYMaHUCTUIECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTH BECTU COBMECTHYIO JACSATENBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTENbHON OpraHu3aluu;

yMEHHE B3alMOJICCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSIMHA 1 HA3HAYCHHUEM;
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T'OTOBHOCTDB K FyMaHHTapHOﬁ )41 BOHOHTépCKOﬁ JCATCIIBHOCTH,

2) TMATPHOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh POCCUMCKON Tpa)kTaHCKON WACHTUYHOCTH, NaTPUOTU3MA,
[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 001aCTH (PUUKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHWA, OTUYECKOTO  TIOBEJICHUS,
CIIOCOOHOCTh OIEHMBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBbI U LIEHHOCTH, B TOM YHCIIE B
JEATEIBHOCTH YUYEHOI0;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMUHUBOTO Oy TyIIIEro;

4) 3CTeTH4ecKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAas OSCTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3nUecKor HayKe;

5) TpyaoBoOro BOCIIUTAHMSA:

WHTEpEC K Pa3IMYHBIM cdepaM Tpo(ecCHOHATBLHON ASATETHPHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (U3UKOM M TEXHHKOH, YMEHHUE COBEPINATh OCO3HAHHBINM BBIOOP OyayIiei
npodeCCUM B peasli30BhIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHHI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa3OBaHUIO B 00JacTH
(bU3UKY Ha TIPOTSHKCHUU BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIHTAHMS:

c(OPMUPOBAHHOCTH KOJIOTUYECKOU KYJIbTYPhl, OCO3HAHUE TJI00AIBLHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JACUCTBUM B OKPYXKAKOIIECH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHnEe ONbITA ACATEIBHOCTU JKOJIOTMYECKON HANPABIECHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) UEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUUECKON HAYKH,

OCO3HAHHWE I[EHHOCTH HAy4YHOH JEeSTEIHHOCTH, TOTOBHOCTH B MPOIIECCE H3YyUCHUS
(U3UKN OCYIIECTBIIATh IPOSKTHYIO U UCCICAOBATEIIbCKYIO NEATEILHOCTh HHANBUYJTbHO
U B TpyIIIE.

Memanpeomemnvie pe3yibmamoi
Ilo3HaBaTeabHBIC YHUBEpPCAJbHbIE YUeOHbIe 1eiicTBust ba3oBble Jlornueckue
ACHCTBUA:
CaMOCTOSATENbHO (OPMYIMPOBATH U AKTYaJIU3UPOBAThH MPOOIIEMY, paccMaTpUBaTh €€
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BCCCTOPOHHCE,

ONPENENATh UENN AEATEIbHOCTH, 3a1aBaTh TapaMETPbl U KPUTEPUH UX TOCTHKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTHU U MPOTHUBOPEUUSI B pacCMaTpUBAEMbIX (DU3UUECKUX
SIBJICHUSX;

pa3pabaThiBaTh IJIAaH pPELICHUS TPOOJIEeMbl C Y4ETOM aHAIM3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBHIMOJIHATH PA0OTY B YCIOBUSX PEaIbHOT0, BAPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TP PEILIEHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejabCcKue 1eCTBUSA.

BJa/JeTh HAay4YHOH TEPMHUHOJIOTMEW, KIIOUEBBIMU MOHATUAMH M METOJaMU
(bu3NYEeCcKOil HayKH;

BIIQ/ICTh HAaBBIKAMHU Y4E€OHO-HCCIIENOBATENIbCKOW W TMPOCKTHOW JESTENbHOCTH B
o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOMCKY METOJIOB
pelieHus 3a1a4 PU3NIECKOro COIep KaHus, IPUMEHEHUIO Pa3IMYHbIX METOOB [TO3HAHUS;

BJAaJE€Th BUAAMHU  JCSATEIBHOCTH IO IOJYYEHUIO HOBOIO  3HAHUS, €ro
UHTEPIIpEeTalnU, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyalHsX, B
TOM YHCJIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITH TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a7avy, BBIIBUTATh
TUNOTE3y €€ pelleHus, HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHUS 3a/ladll pe3ysbTaThl, KPUTHUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTb ¥  (opMyIupoBaTh COOCTBEHHBIE 3a7ayl B  0Opa30BaTEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHHUH (DU3UKU;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCUTh 3HaHWS 1O (U3MKE B  MPAKTHUYECKYIO  00JacTh
KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE UJIEH, IPEjIaraTh OPUTHHAIBHBIC [TOAX0 bl U PELICHHS; CTABUTD
poOJIeMBbI U 3a]1a4H, JOITYyCKAIOIUe allbTepHAaTHBHEIE perienus. Padora ¢
uHopMmanmei:

BJa/IeTh HaBBIKAMH TOJNydeHUs HHPOpMAIMK (DU3MUECKOTO COJAEpKaHUs W3
UCTOYHUKOB  pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBISATH IOHCK, aHaJM3,
CUCTEeMATHU3allMI0 ¥ HWHTEpPIpeTalui0 HWHPOPMalMU pa3iMyHBIX BHIOB U  (opMm
IpEeICTaBIICHMS;
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OLCHMBATb JOCTOBCPHOCTH I/IH(bOpMaIII/II/I;

MCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTUI B
pelIeHN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33]a4 C COOII0IEHUEM
TpeOOBaHUII 3PrOHOMUKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOHN OE3011acCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJCP)KAHUS B PAa3IUYHBIX (hopMarax ¢ yu&€Tom
Ha3HadeHWs: WHGOPMAllMM U IIEJIEBOM ayAUTOpUU, BBHIOMpas ONTUMAaIbHYIO (GopMy
NpEeICTaBICHNUS U BU3yaIH3allHH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA:

OCYIIECTBIATh OOIIEHHE Ha ypokax (PU3UKA U BO BHE-YPOUHOH AESITEIBbHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOYKY 3PEHUSA C UCIIOJIIB30BAHUEM SI3BIKOBBIX
CPEACTB;

INOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON PadOThI;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOLIUX MHTEPECOB
Y BO3MO>KHOCTEM KaKJI0TO YI€HA KOJUIEKTHUBA;

IIPUHAMATh LEJIM COBMECTHOM IEATEIIBHOCTH, OPraHU30BBIBATh U KOOPIHUHUPOBATH
JIEUCTBHS MO €€ TOCTHKEHUIO: COCTABJIATh IUJIaH JECUCTBUM, PACIIPEACIATh POJIM C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3ylIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJOTO Yy4aCTHHKA KOMaHAbl B OOLIMii
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

npeaaraTtb  HOBBIE  NPOEKTHI, OLEHMBAaTh HJIEH C IIO3ULUHA  HOBU3HBI,
OPUTHHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTyalUsX,
IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHBepcalbHbIe YyueOHbIe AeiicTBUs CaMoopraHu3anms:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO IE€ATEIbHOCTh B 00JaCTH (PU3UKH
Y aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1auu;

CaMOCTOSITEIIBHO COCTABJIATH IIJIaH PELICHUS PACUETHBIX M Ka4eCTBEHHBIX 3aj1ad,
IJIaH BBINOJHEHUS MPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN M MPEATNIOYTEHN;

JABATh OLICHKY HOBBIM CUTYallUsIM;

pacmmpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH; IeNaTh
OCO3HAHHBII BBIOOP, ApTYMEHTUPOBATH €ro, OpaTh Ha ce0s

OTBETCTBEHHOCTb 3a PEIICHUE; OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHUIO PYAUIINHN B 00J1acTU (DU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHATbHBIN HHTEJIEKT:

JaBaTb OHLCHKY HOBBIM CHTYyallUsAM, BHOCUTb KOPPCKTHBBI B ACATCIBHOCTD,
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OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;
BJa/I€Th HABBIKAMU IO3HABATEJILHOM PEeQIIEKCHMHM KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUHN U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YILTATOB U OCHOBAHMUIL;
MCIIOJIb30BaTh MPHUEMBI pediekcuu sl OLEHKU CUTyallud, BbIOOpAa BEpHOTO
peueHus;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHUS 110 UX CHUKEHUIO;
IIPUHUMATHh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAIU3E PE3YJIbTATOB AEATENBHOCTH;
NPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [P aHAJIU3€ PE3YyIbTaTOB JAEATEIILHOCTH;
pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

B mnponecce AoCTMXEHUS JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOrPaMMBI 110
¢u3nKe Is1 yYpOBHS CpeHEro oOuiero o0pa3oBaHus y 00y4aromIUXCsl COBEPIIEHCTBYETCS
AMOLIMOHAIBHBIN UHTEJUIEKT, TPEANOIaraloumii cCpOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh ITOHMMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBHOUN c(epbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpETYyJINPOBaHUs,  BKJIKOYAIOLIErO0  CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHUSIM U IPOSIBIISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBAIMM, BKIIOYAIOLIEH CTPEMIICHHME K JOCTMIKECHHUIO LEIH U
yCcrexy, ONTUMHU3M, HWHULMATUBHOCTb, YMEHHE JEWCTBOBaTh HCXOHAS U3 CBOMX
BO3MOKHOCTEM;

SMIATHM, BKJIOYAIONIEH CHOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKNBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIKOYAIOUIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOILECHHS C
JPYTUMHU JIIOAbMH, 3a00TUTHCS, MPOSBIISATh HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IIpeomemnvie peynromamol

B coomeemcmeuu ¢ @OIl HOO « konyy obyuenus 6 10 knacce yuawuiicsa noayuum
credyrowue npeomemuole pe3yibmamol.

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3Mku B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IPAKTUYECKOU IESATEIBHOCTH JIOJIEM;

VUYUTHIBATh  TPAHUIIBI ~ MPUMEHEHUS  M3YyYEHHBIX  (UBMUECKUX  MOJIEJCH:
MaTepuaibHas TOYKa, WHEpIMaJbHAs cUcTeMa OTcu€Ta, aOCOJIOTHO TBEPIOE TEJNO,
WJICATbHBIM a3, MOJEJIM CTPOECHUS Ta30B, XKUIAKOCTEW W TBEPIABIX TEJ, TOYECYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nuecKux 3aaay;
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pacno3HaBath (pusmyeckue siBIEeHUA (TPOLECCh]) W OOBSACHATH HUX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE UM PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUYKEHHE,
CBOOOJHOE MajJcHUE TEJ, JABUKEHUE IO OKPYKHOCTH, MHEPIUS, B3aUMOJICUCTBUE TeET,
muddy3usi, OpOYHOBCKOE NBIIKCHHE, CTPOCHHE JKHIKOCTEH W TBEPIBIX TEJ, M3MCHEHUE
o0béMa Tenm TIpM HarpeBaHWW (OXJIAKIEHWH), TEIJIOBOE paBHOBECHE, WCIApCHHE,
KOHJICHCAIUsl, MJIABJICHUE, KPUCTAIU3AlMs, KUTICHUE, BIAXKHOCTh BO3/1yXa, IOBBLIIICHUE
JABJICHHS ra3a MpH €ro HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXKIY HapameTrpamMu
COCTOSIHUSA ra3a B U30IMPOLECCAX, MIEKTPU3ALUS TEJl, B3AUMOAECHCTBHE 3apsI0B;

ONMKCHIBATH MEXAHMYECKOE JIBIJKEHHE, HCIONb3ys (U3NYECKUE BEIMYUHBIL:
KOOpAMHATA, IMyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIA, UMITYJIbC
Tela, KUHETHUYECKas DJHEPrus, TOTCHIHAIbHAS OJHEPTUs, MeXaHudeckas paboTa,
MEXaHMYECKass MOUIHOCTh; MPH OMUCAHUU TMPABWIHHO TPAKTOBATH (PU3UUECKUN CMBICT
UCIOJB3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS W E€IUHMIIBI, HaXOAUTh (GOPMYIJIHI,
CBSI3BIBAOILME JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU;

ONMUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBIICHHSI, UCIOJb3YS
dbu3nUeckue BETMYMHBI: JABJICHUE ra3a, TEeMIEparypa, CpeaHss KUHETUYeCKas HHEprus
Xa0TUYECKOTO IBUKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIUIOThI, BHYTPEHHSSA DJHEprusi, padora raza, KOAXQPUIMEHT MOJEe3HOTO JEHUCTBUS
TEIUIOBOTO JBUTATENSl; MpPU OINUCAHUU MPABUIBLHO TPAKTOBaTh (U3UYECKHUI CMBICIT
UCIOJB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS W EIUHMIIBI, HaXOAUTh (OPMYJIHI,
CBSI3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEIMUMHAM;

ONUCBHIBATh HM3YYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKUE
sBJICHUST (TIPOIECCHI), WCMONB3YS (PU3NUECKHE BEIUYHHBL DICKTPUUYECKUM 3apsij,
ANEKTPUYECKOE MOJIe, HANPSHKEHHOCTh MOJIsA, MOTEHLUHAN, PAa3HOCTh MOTEHIMAJTIOB; MPHU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUM CMBICT MCIOJIb3YEMbIX BEJIMYHUH, HX
0003HAYEHUs W EIUHUIIBI; YKa3bIBaTh (DOPMYyIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJINYMHY C APYTUMHU BEJIMUMHAMU;

aHaJIM3UPOBaTh (PU3UYECKUE MPOIECCHI U SBJICHUS, UCTIOJIb3YSl (PM3UUECKHUE 3aKOHBI
W TPUHOUIBLL 3aKOoH BcemupHoro Ttsrorenus, [, |l u III 3akonst HbroToHa, 3akoH
COXpAaHEHUSI MEXAaHWYECKOW SHEpPruu, 3aKOH COXPAHEHUsS HMIYJbCca, IPUHIUI
CyNEepHo3UlIMM  CWUJI, TPUHIIMI PABHOMPABUSA HWHEPIHUAIBHBIX CHUCTEM OTCU€Ta,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
cpeaHeld KUHETUYECKOW DHHEPruM TEIUIOBOTO JBMIKEHHUS MOJIEKYJT C aOCOJIFOTHOM
TEMIEPATypOl, MEpPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SJIEKTPHUYECKOTO
3apsna, 3akoH KynmoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOe BhIPAKEHUE U yCIOBUS (TPaHULIbI, 00IaCTH ) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEUCTBUS MAaIllMH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nnyaTh YCIOBUS WX 0€30MMaCHOTO UCIIOIH30BaHUS B IIOBCEHEBHOM JKU3HH,
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BBITIOJIHATD SKCIIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3UUYECKUX SBJICHUM U TPOIIECCOB C
UCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpuU 3STOM (OPMYIHPOBATH
npoOiemy/3ajadyy M THUIOTE3y Y4eOHOTO OKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
MPEII0KEHHOTO 000PYTI0BaHUS, POBOIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSAMBIE U KOCBEHHBIC MU3MEPECHUS (PU3MUECKUX BEIWYUH, TIPU STOM
BBEIOMPATH ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHUS U HCIIOIh30BaTh N3BECTHBIC METOJIBI OTICHKU
IOTPEIIHOCTEN U3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTU MEXY (DU3NYECKUMHU BEJIMYUHAMH C HMCIOJIb30BAaHUEM
OPSIMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOMUI[ M TpaduKOB, A€NaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

co0roAaTh mpaBuia OE30MacHOTO Tpy/Jaa MPHU MPOBEICHUH UCCIECTOBAHUM B paMKax
y4e0HOTO HJKCIEepUMEHTa, Y4eOHO-MCCIEAOBATEIbCKONM M MPOEKTHOW MAEATEIHHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U TaOOPaTOPHOTO 000pyI0BaHMS,

pemiaTh pacy€THbIC 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOM MOJEINbI0, UCIOJb3Ys
dbu3nueckue 3aKOHbI M TPUHIUIBIL, HAa OCHOBE aHajlM3a YCJIOBHUS 3ajJaud BBIOMpATh
(bU3MYECKYI0 MOJIENb, BBIACIATh (PU3UUECKUE BEIMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE IS
e peleHus, MPOBOJIUTh PACUEThl M OIEHHWBATH PEATHHOCTHh IMOJIYYEHHOTO 3HAYEHUS
(bu3MYECKON BEIMYHHBI;

permaTh KadyeCTBEHHBIE 3a/laud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUUBYIO
[EMOYKY pacCyXJEHUH C ONOpoil Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bU3UYCECKHEC SBICHUS;

WCITOJIB30BaTh TPHU PEIICHWH YYEOHBIX 3aad COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTHH JJI TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMHN U TIPEACTABICHUS yIeOHOM
U Hay4YHO-TIOMYJSAPHOM uWHOOpPMAIUK, TOJYYSCHHOM U3 Ppa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKU aHATTU3UPOBATH MOJIYyIaeMYI0 HH(POPMAIIHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUI;

HCITOJIB30BaTh TEOPETHUYECKUE 3HAHUS MO (U3WKE B TMOBCETHEBHON JKU3HM IS
obOecrieueHrs 0e€30MacHOCTH TMpU  OOpalieHuu C npubopaMu U TEXHUYECKUMU
YCTPOWCTBAMH, JIJIi COXPAHEHUs 3J0POBbS U COONIOACHHS HOPM OSKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAKOLIEH CpeJIE;

paboTaTh B IPYIIIE C BBHITOJHCHHEM PA3JIMYHBIX COITHANBHBIX POJICH, IJIAHUPOBATH
paboTy TpyYIIIBI, pallMOHAIBHO PACTIPECIISITh 00S3aHHOCTH | TJIAHUPOBATh JIEITEIILHOCTh
B HECTaHJAPTHBIX CHUTYallUsX, aJCKBATHO OIICHWBATH BKJIAJ KaKJIOTO M3 YYaCTHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOU MTPOOIECMBI.

B coomsemcmeuu ¢ @OIl HOO k xonyy obyuenus 6 11 knacce yuawutics noiyyum
cnedyoujue npeomMemubie pe3yibmamaol.
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JEMOHCTPUpPOBaTh Ha TNpUMeEpax pojib U MecTo (GUu3UKH B (HOPMHPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJOTHUH,
B MPAKTUYECKON JEATEIbHOCTH JIOAEH, EJTOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUpa;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHS HU3YYCHHBIX (PU3UUECKUX MOJIENEH: TOUCUHBIN
IIEKTPUYECKUI 3apsj, JIyd CBETa, TOUEUHBIA MCTOYHUK CBETA, SAEPHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH peIIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBath (u3nmyeckue siBIEHUA (TPOLECCh) W OOBSACHATH HUX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKM UM KBAHTOBOM (DM3HMKHU: DJIEKTPUYECKas MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JIEUCTBUA TOKA, B3aUMOJCHCTBHE
MAarHuTOB, 3JIEKTPOMAarHUTHAas WHAYKUHUS, NEUCTBUE MATHUTHOTO MOJIA HA MPOBOJHHUK C
TOKOM W JBWKYIIHICS 3apsl, SIEKTPOMAarHUTHBIC KOJICOAHUsI U BOJIHBI, MPSMOJIMHEHHOE
pacnpoCcTpaHEHUE CBETa, OTpPaKEHHWE, IMpeIoMIIEHHEe, UHTepPepeHuus, Iudpakius H
noJisipu3alivsl CBETa, aucrepcus cBera, (orosnexkrpuueckuit shdext (hororddexr),
CBETOBOE JAaBJICHUE, BO3HUKHOBEHHME JIMHEWYAaTOro CIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paluOaKTUBHOCTB;

ONMCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, DJIEKTPUUYECKYI0 IPOBOJMMOCTH PA3JIMUHBIX CPEN) U DIEKTPOMAarHUTHBIC
ABJICHUS (ITPOLIECCHI), UCIONB3YS (PU3MUECKUE BEJIMYMHBL: DJIEKTPUUYECKHUNA 3apsjl, CHIIa
TOKa, DJEKTPUYECKOE HANPSIKEHUE, DJIEKTPUYECKOE  COMPOTHUBIICHHE, Pa3HOCTh
NOTEHIMAJIOB, AJIEKTPOJABIKYIAS CHIa, paboTa TOKA, MHAYKIMS MarHUTHOTO MOJIsA, cuUila
Awmnepa, cuna JlopeHna, WHIYKTUBHOCTH KaTYyIIKH, OJHEPrus 3JIEKTPUYECKOIO H
MarHuTHOTO TOJIEH, MEepUOJ M 4YacToTa KojieOaHWM B KoyeOaTelIbHOM KOHTYypeE, 3aps U
CWJIa TOKa B TMpollecCe TapMOHMYECKHX OJJIEKTPOMArHUTHBIX KoyeOaHul, (OoKycHoe
paccTosiHME M ONTHYECKas Cuia JMH3bl, [PU ONHMCAHWUM IPABHIBHO TPAKTOBATH
(bU3MYECKUI CMBICIT HCIONBb3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W €IUHUIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAMU;

OMKCHIBATh M3YUYEHHBIE KBAHTOBBIE SBJIICHHSI U MPOLIECCHI, UCMOIB3Ys (U3HMUECKUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YAaCTOTAa CBETA, SHEPIHS U
UMIYJIbC (POTOHA, MEPUOA MOJIypaciaja, SHEPrusl CBSI3U aTOMHBIX SiA€p, NMPU ONMUCAHUU
IPAaBWJIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUs U
CAMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOUIUME JaHHYIO (PU3WYECKYI0 BEJIMYMHY C
JPYTUMU BETUYMHAMU, BBIYUCIATH 3HaUeHUE (PU3UUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3NYECKHUE MTPOLIECCHI U SIBICHUS, UCHOJb3Ysl (U3NUECKUE 3aKOHBI
Y NPUHLMIBL 3aKOH OMa, 3aKOHBI IOCJEN0BATEIBHOIO U IMAPAUIEIBHOTO COEIUHEHUS
IIPOBOJIHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOW WHAYKUIHWH, 3aKOH
NPSIMOJIMHEMHOTO  PaclHpoOCTpaHEHUsI CBETa, 3aKOHbl OTPAKEHUS  CBETAa, 3aKOHBI
IpeJIOMJIEHUS] CBETa, ypaBHEHHUE OWHIITEeHHa maid ¢GoTodddexra, 3aKOH COXpaHEHUs
HHEPrUH, 3aKOH COXPAHEHMSI UMITYJIbCA, 3aKOH COXPAaHEHHUS dJEKTPUUECKOTO 3aps/ia, 3aKOH
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COXpaHEHHUsI MAacCOBOI'0 YHCIa, MOCTYyJaThl bopa, 3aK0OH paanoakTUBHOrO pacraja, mpu
ATOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIPAXKEHUE U
ycioBus (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

ONpeeNATh HalpaBICHUE BEKTOpa HHAYKIMM MAarHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbI AMIiepa v cuiibl JIopeHiia;

CTPOUTh M OIHUCHIBATHh HM300paXKEHHE, CO3/aBaEMO€ IUIOCKHM 3€pKajioM, TOHKOM
JIMH301;

BBITIOJIHATH 9KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SBJICHUM U TPOIIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHHH: TpH OSTOM (POPMYIHPOBATH
npoOiemMy/3aaqy W THIOTE3y YYeOHOTO JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 000PYTI0BaHUS, POBOIUTH OTBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUYECKUX BEIUYUH, IPU STOM
BBIOMPATH ONTUMAJIBHBIN CTIOCOO M3MEPEHHUS U MCIOIb30BaTh N3BECTHBIE METO/IbI OIICHKU
IIOrPETHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKHX BEIUYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEPCHUI: TIPH OTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH pPE3yJbTaThI
MOJIYICHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYMH B BUAE TAOMUI[ M TpadUKOB, JEIaTh
BBIBOJIBI IO pE3yJIbTaTaM HCCIICTOBAHMS,;

coOro/1aTh MpaBuiia 0€30MacHOro Tpya MPHU MPOBEACHUH UCCIICIOBAHUM B paMKax
y4eOHOT0 S3KCHEpPUMEHTa, Y4eOHO-HCCIIEOBATEIBCKON W TMPOEKTHON JIEATETbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX YCTPONUCTB U 1a00paTOPHOTO 000pYI0BAHUS;

pemiath pacy€THbIC 3aJa4d C SIBHO 3aJaHHON (DU3HYECKOW MOJEINbI0, MCIONb3Ys
dbu3nueckue 3aKOHBI M TPHUHIUIBI, HAa OCHOBE aHalM3a YCJIOBHS 3a/Jauyd BBIOMpATh
(bU3UYECKYI0 MOJIEIb, BBIACIATh (PU3HUUECKUE BETUYMHBI U (DOPMYIIBI, HEOOXOIUMBIC NSt
e pemieHus, TMPOBOIUTH PACUETHl M OIEHWBATh PEATbHOCTHh ITOJTYYECHHOTO 3HAYCHUS
(bu3UYECKON BEJIMUUHBI;

pemarh KadyeCTBEHHBIE 3a/laud: BBICTPAWBATHh JIOTHUYECKH HEMPOTUBOPEYHBYIO
[EMOYKY PACCYXICHHUI ¢ OMOPOI Ha M3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUe
SIBJICHUS,

UCIIOJIb30BaTh TPH PEIICHUU YYEOHBIX 3a7ad COBPEMEHHbIC HH(POPMAIMOHHBIC
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMH U MPECTABICHUS YIEeOHOM
U HAay4YHO-TIONMYJSAPHOW WHOOpPMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJTU3UPOBATH MOJIYyIaeMYI0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIIMITBI JEHCTBUS MAIIMH, MPUOOPOB W TEXHUYECKUX YCTPOWCTB,
pasnuyaTh YCIOBHUS UX 0€30ITaCHOTO MCIIOIh30BAHUS B IIOBCETHEBHOM KU3HH,

MPUBOJANTh TPUMEPHI BKJIaJa POCCUMCKUX W 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHU;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS IO (PU3MKE B TMOBCEIHEBHOW JKU3HM IS
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obecnieyeHuss 0€30MaCHOCTH TIpU OOpallleHHMH C TpudopaMu HW  TEXHUYECKUMHU
yCTPOMCTBaMH, JUII COXpPaHEHHsI 370pPOBbsi M COONIOJCHHS HOPM OKOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIICH cpejie;

paboTaTh B TPYIIIE C BBHIMIOJHCHHEM Pa3JIMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TPYIIIEI, PAIMOHAIBHO PACTIPEACIISATh 00S3aHHOCTH W TJIAHUPOBATH JIEATEIBHOCTh
B HECTaHJAPTHBIX CHUTYallUsX, aJCKBATHO OIICHWBATH BKJIAJ KaXIOTO M3 YYaCTHUKOB
TPYIIIBI B pEIIEHUE PacCMaTPpUBACMOU MPOOTIEMBI.

TemaTuyeckoe NIAHUPOBAHUE
C YKa3aHHEM KOJIHYeCTBA aKaJleMUYECKHUX YACOB,
OTBOJMMBIX HA OCBOCHHME KAXK/A0il TeMbl Y4eOHOI'0 NpeAMeTa U BO3MOKHOCTh
HCI0JIb30BAHMS 110 ITOM TeMe JIeKTPOHHBIX (HU(PPOBHIX) 00pa30BaATEIbLHBIX
pecypcoB, B TOM YHCJIE C Y4eTOM padoyeid mporpaMMbl BOCIUTAHUS *

10 knace
DJIeKTPOHHBIE
Ne Tema ypoka Kox-po DJIeMeHTBhI co/iep:KaHusl (muposrie)
n/n 4acoB o0pa3oBarebHbIE
pecypchbl
Pa3nes 1. ®u3uka u MeToAbI HAYYHOI0 MIO3HAHMA
®usuka — Hayka O HPHUPOJE.
Hayunsle METObI MO3HAHUS
OKpYKarolIero MHpA. Ponb
DKCIIEPUMEHTA U TEOPHH B IIpoliEcce
MO3HAHUS NPUPOABL. DKCIIEPUMEHT B
dusuke.
MopnenupoBanue ¢buznuecKux
ABJICHUMM U 1poneccoB. HaydHble
runore3bl. PU3NYECKHE 3aKOHBI U
11 dusnka U METOAbI 5 teopun. ['panunsl npumenumoctH |  https://m.edsoo.ru/
HAYYHOTO TIO3HAHUS ¢usnveckux  3aKoHOB.  [IpuHIHMT 7410172
COOTBETCTBHUSI.
Ponb uw wmectro ¢usuku B
dbopmupoBaHUU COBPEMEHHOMU
HAay4HOM  KapTHMHBI  MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
AHajorosble u U poBbIe
U3MEpUTENIbHbIE puoopsI,
KOMIIBIOTEPHBIE JATYUKH.
Paznen 2. Mexanuka
MexaHudeckoe BUOKEHUE.
OTHOCHUTEIBHOCTE ~ MEXAHHUYECKOIO )
2.1 Kunematuka 5 JIBHOKEHMS. https://m.edsoo.ru/
. 7410172
Cucrema orcuéra. TpaekTopus. I
ITepemenienue, CKOpPOCTh
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(cpemusii  CKOpOCTh, MTHOBEHHAas
CKOPOCTb) u YCKOpEHUe
MaTepHALHOW TOYKH, UX MPOCKIHH
HA OCH CHCTEMBl  KOOpJWHAT.

CrnoxeHue nepeMeIeHun u
CJIO’KEHHE CKOPOCTEM.
PaBHoMepHOe u

PaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE
nBuxkeHue. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOpPOCTH, YCKOPEHMS,
IIyTH ¥ IEPEMELICHUS MaTepUaTbHOU
TOYKH OT BPEMEHHU.

CBobOomHOe mageHue. YCKopeHue
CBOOOTHOTO Ta/ICHUSL.

Kpuonunerinoe NBUKCHHUE.
JIBr>KxeHHe MaTepuanbHOM TOYKH IO
OKPY’KHOCTM € IIOCTOSSHHOM 1O
MOZYJIIO CKOpOCTBIO. VYrnoBas
CKOpOCTb,  JIMHEWHAass  CKOPOCTb.
Ilepuog u wyacrota oOpalieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHudyeckue  ycTpoucTtBa U
MIPaKTUYECKOE MIPUMEHEHUE:
CIUJOMETpP, [JBHKEHUE CHApsJOB,
LEMHbIE U peMEHHbBIE TIEPEIAYN.

Jlemoncmpayuu
Moneinnb CUCTEMBI OTCUYéTa,
WJUTIOCTPALIUS KHHEMATHYECKUX

XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBanre JBIKEHUM C
HCIIOJIb30BaHNEM IIPOCTBIX
MexaHu3MoB. Ilamenue Ten B
BO3QyXE M B DPa3pEeKEHHOM
IIPOCTPAHCTBE.

HaOnronenue ABMKEHUs — Tena,
OpolLIeHHOro MO YIJIoM K
TOPU30HTY ¥ TOPU30HTANIBHO.

N3mepenune YCKOPEHUS
cBoboaHoro nageHus. Hampasnenue
CKOPOCTM  IIPU  JBWXKEHUM IO

OKPY/KHOCTH. YueHnueckuii
JKCIIEPUMEHT, nabopaTtopHbIe
paboThI

N3yuenue HEPaBHOMEPHOTO

JIBIDKEHUST C TEIbI0 ONPEIeTICHUS
MTHOBEHHOM CKOPOCTH.
Uccnenosanue COOTHOIIIEHUSI
MEXAy  MYTAMH, TMPONUIAECHHBIMHU
TEJIOM 3a MOCJIEA0BATEIbHbIE PABHBIE
MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM  JIBUKEHUH  C
HAYaJbHOW  CKOPOCTBIO,  PaBHOM
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HYJIIO.
W3ydyeHue NBIWKEHUS IIapUKa B

2.2

JlnHamMuka

BSI3KOU JKUIKOCTH. Nzyuenue
IBUKEHUSI Tena, OpOIIEHHOTO
TOPU30HTAJIBHO.

ITpuHnun OTHOCUTEIBLHOCTH

lNanunes. IlepBbiii 3akoH HproToHA.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHnun
cynepnosuiuu cui. Bropol 3akoH
HproToHa 1 MarepuaabHON TOUYKH.
Tperut  3akoH  Herorona s
MaTepUalbHbIX TOYEK.

3aKOH BCEMHPHOTO TSTOTEHHUS.
Cuia tsokectu. [lepBast kocmMuyeckas
ckopocTh. Cuia ymnpyroctu. 3aKoH
I'yka. Bec rena.

Tpenne. Bunel Tpenus (moxos,
CKOJIbXKEHUS, KaueHUsl). Cuia
tpenusi. Cyxoe Tpenue. Cuma TpeHUst
CKOJIbXKEHHUSI M CUJla TPEHUs IOKOS.
Koaddumment TPEHHUSL. Cuna
CONPOTHUBIICHUS NPU ABUKEHUU TeJa
B JKUJIKOCTH WJIM Ta3e.

[locTynarenbHOE U BpanaTesbHOE
JIBIKCHHE  a0CONOTHO  TBEPIOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH
BpaweHus. [lnedo cumel. YcnoBus
paBHOBECHSI TBEPIOTO TEIIA.

TexHuyeckue  ycTpoucTtBa U

MIPaKTHYECKOE IIPUMEHEHUE:!
MOLINITHUKH, JBIKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHne nHepuUN.

CpaBHeHue Mmacc

B3aMMOJICHCTBYIOIINX Tel. Bropoit
3akoH HerotoHa.

N3mepenne cuit. CriokeHUE CHIL.

3aBUCUMOCTD CHJIbl YIPYTOCTH OT
nedopmaruu.

Hesecomocts. Bec Ttema npu
YCKOPEHHOM TMOJbEME W TAJCHUH.
CpaBHeHHE CHJI TpEHHUS TOKOS,
KaueHUS U CKOJIbKEHUS.

VYcenoBuss paBHOBECUS TBEPAOIO
Tena. Bunsr paBHOBECHS.
Yuennueckuit JKCIIEPUMEHT,
nabopatopHbie paboTel  M3yuenue
JIBIOKEHHUS Opycka IO HaKJIOHHOM
IIJIOCKOCTH.

https://m.edsoo.ru/

71 41bf72
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HccnenoBanue 3aBUCUMOCTH CHII
YOPYTOCTH, BO3HHMKAIOIIUX B
NpYyXUHE U PE3UHOBOM OOpasie, OT
ux aedopmarum.

Uccnenosanue YCIOBUI
paBHOBECHUS TBEPAOTO Tena,
MMEIOIET0 OCh BpallleHUsl.

2.3

3aKOHBI COXpaHEHUs
B MEXaHUKE

NMiynsCc MarepuasbHOM TOYKHU
(Tema), CHCTEMBI MaTepUATbHBIX
To4yeK. MIysbC CUJIbl U U3MEHEHUE
HMMITyJIbCa Tela. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUIKEHHE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckas JHEprus
MaTepuaibHOM TOYKU. Teopema 00
W3MEHEHUU KMHETHYECKOU SHEPTHH.

[ToTenumanbHas SHEpPTHUsl.
[loTennumanpHass dHEPrus yOopyro
nehopMUPOBaHHOMN MPY>KUHBI.

[ToreHumanpHass  JHeprus  Tena
BOJIM3U MOBEPXHOCTH 3EMIIU.

[ToreHManbHbBIE u
HenoTeHuuanbHble  cuibl.  CBs3b
paboOThl HENOTEHUHAIBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKOW SHEpruu
CUCTEMBI Tel. 3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPTUH.

VYnpyrue u HEYIIpyTrue
CTOJIKHOBEHHUSI.

TexHudyeckne  ycTpoucTtBa U
MPaKTUYECKOE [IPUMEHEHUE:
BOJIOMET, KOIED, MIPY’KWHHBIN
MHACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs HMIYJIbCa.
PeaktnBHOE NBHKEHUE.

Ilepexon MMOTEHLIMAIIBHOMN
SHEPTUM B  KHUHETHYECKYI0 U
o0paTHo.

Yuenuueckuu 9KCnepumeHnm,
nabopamopHvle pabomol

Uzyuenue abCOIOTHO
HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue CcBA3M  pabOTHI
CHJIBI C U3MEHEHHEM MEXaHU4eCKOU
SHEpPrUM  Tela  Ha  I[pUMepe
pacTsDKEHUs PE3UHOBOTO KIyTa.

https://m.edsoo.ru/

7f41bf72

Pasgen 3. MoJgek

yiasipHas GU3MKA U TEPMOAUHAMHKA

3.1

OCHOBEI
MOJICKYJISIPHO- 9
KUHETHUUECKOU

OCHOBHBIE [IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH
U WX OIBITHOE O0OOCHOBAaHHUE.

https://m.edsoo.ru/

7f41bf72
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TEOpHH

BbpoynoBckoe aeuxenue. Juddysus.
Xapakrep JBUKCHHUS 5
B3aMMOJICHCTBUSl YacTHIl BEUIECTBA.
Mopaenu cTpoeHus Ta30B, KUAKOCTEH
U TBEPABIX Ted U OOBSICHEHUE
CBOICTB BEIIECTBA Ha OCHOBE 3THUX
Mojaened. Macca u pa3Mepsl
Mmosiekyn. KonnuectBo BemiecTsa.
[Tocrosinnast ABorajpo.

TerutoBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHHeE.
[Ixana remneparyp Llenscus.

Monenb UJIeaIbHOTO rasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHU HJIeaIbHOr0
ra3a. AOCoJIIOTHas TeMIlepaTrypa Kak
Mepa cpeaHen KMHETUYECKOM
SHEPTUM  TEIUIOBOTO  JIBHIKCHHS
yactuny raza. lllkama Temmnepatyp
KenbBuHna. l'azoBbIe 3aKOHBI.
YpaBHeHue MenneneeBa—
Knaneiipona.  3akon  JlampToHa.
W3omponeccsl B HI€aIbHOM rase ¢

MTOCTOSTHHBIM KOJIMYECTBOM
BEIIIECTBA. I'paduueckoe
IIpeJICTaBICHHE M30IPOLIECCOB:

u30TepMa, U30Xopa, n3odapa.
TexHudyeckue  ycTpoucrea U

MPaAKTUYECKOE MpUMEHEHHUE:
TEpMOMETp, ObapomeTp.
Llemoncmpayuu
OnLITHI, JIOKa3bIBAOIIHE

JUCKPETHOE CTPOEHUE BEIIECTBA,
¢dboTorpaduu MOIEKYJI OPTaHUYECKUX
COCIMHEHU.

OnbIThl 10 TUPPY3UN KUAKOCTEH
u Ta3oB. Mogenb OpOyHOBCKOTO
JIBH)KEHHSL.

Mogens onbita lltepHa.

OnbITHI, JTOKa3bIBAIOIIIHE
CYIIIECTBOBAaHUE MEKMOJIEKYISIPHOTO
B3aHUMOJICUCTBUSL. Mopens,
WUTIOCTPUPYIOIIAs MIPUPOTY
JIaBJICHUA ra3a Ha CTEHKH COCy/a.

OnbITHI, WJUTIOCTPUPYIOLIHE
YpaBHEHUE COCTOSHUS HJE€aTbHOTO
rasa, U30IpOLECCHI.

Yuenuueckuii 9KCnepumeHm,
nabopamopHwvle pabomwl

Ornpenenenre macchl BO3AyXa B
KJIACCHOM KOMHAaTe Ha OCHOBE
U3MEPEHUI 00BEMa KOMHATBHI,
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JIABJICHHUS U TEMITepaTyphl BO3AyXa B
HEHl.

HccenoBanue 3aBHCUMOCTH
MEXIy IapamMeTpaMd  COCTOSIHUS
pa3peKEHHOTO rasa.

3.2

OCHOBBI
TEPMOTMHAMHKHI

10

TepmoauHamuueckas  cUCTEMa.
BHyTpeHHsAA JHEprus
TEPMOJMHAMHYECKOH  CHUCTEMBI H
crocoOsl e€ u3meHenus. Konuuectso
TEIIOTHl W pabota. BHyTpeHHSS
DHEPrusi OJXHOATOMHOI'O HJEaIbHOTO
rasa. Bunst TEIJIONEepeIayu:
TEIUIONPOBOAHOCTD, KOHBEKIIUS,
U3IlydeHue. Y IenbHas TEII0EMKOCTh
BeniecTBa. KoanmuecTBo TEIIOTH IpH

TeruIonepenaye.

[Tousatue 00 anuadaTHOM
npouecce. ITepBrrit 3aKOH
TEPMOIUHAMHKH. [Ipumenenue
MEPBOr0 3aKOHA TEPMOIAMHAMHKH K
H30IIPOIIECCaM. I'paduueckas

MHTEpIpeTanus padboThl rasa.

Bropoit 3akoH TepMOAMHAMUKH.
HeoOpatumocts IIPOLIECCOB B
pHUpoJIe.

TerutoBbie MamuHbL. [IPUHIATIBL
JeicTBUS TEIIOBBIX MaIll}H.
[IpeoOpazoBanus SHEPTUu B
TeIJIOBbIX MaruHax. Koaddumument
MIOJIE3HOTO  JCHCTBUA  TEIJIOBOM
mammubl.  [{ukn  Kapuo wu ero
KOO PUITUEHT TOJIE3HOTO JIEHCTBHUSI.

DKOJOTUYECKHUE poOIIeMbI
TETJIODHEPTETUKH.

TexHuyeckue  ycTpoucTtBa U
MPaKTUYECKOe MpUMEHEHHE:
JIBUTaTelb BHYTPEHHErO CropaHwus,
OBITOBOM XOJIOJTUITBHUK,
KOHJIULIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEN >HEPruu
Tela TMpPH COBEPLIEHUU pabOTHI:
BBUIET MNPOOKH U3 OYTBUIKH TOJ
JIEICTBHEM CXKaToro BO3/1yXa,
HarpeBaHue »HQupa B JATyHHOU
TpyOKe yTEM TpEeHUs
(BM1€OIEMOHCTpALIHS).

W3meHeHne BHYTpPEHHEN >HEpruu
(Temmiepatypsi) Tela pu
Temionepeaye. O1eIT o
annabaTHOMY pacUIMPEHHIO BO3IyXa
(OIBIT € BO3YUTHBIM OTHUBOM).

https://m.edsoo.ru/

7410172
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Mopenun  mapoBod  TYpOWHBI,
JBUTATENII BHYTPEHHErO CrOpaHud,
PEaKTHBHOTO JIBUTATEIIS.

Yuenuueckuii 9KCnepumeHm,
nabopamopHwvle pabomwl

N3mepenue yIEIbHON
TEIUIOEMKOCTH.

[TapooOpa3oBanue "
KOHJICHCALIUA. Hcnapenue u
KHUIICHUE. AoGcomoTHas u
OTHOCHUTEIIbHAS BJIAXKHOCTb BO3/yXa.
Hacpiuennenii  map. VY nenbHas
TEeIUIoTa napooOpa3zoBaHusl.

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
OT JaBJICHMUSL.

Teépnoe Teno. Kpucramnmueckue
U amop(dHble Tesna. AHU30TPONHUA

CBOWMCTB  KpucTtauioB.  Kuakue
KPUCTAJUIBL. CoBpeMeHHbIe
MaTEpUAJIBL. [InaBnenue 5

KpUCTaJIIM3auus. Y ieiabpHas TeIuIoTa

maBieHus. Cyonumarusi.
VYpaBHEeHHE TEIMIOBOT0 OanaHca.
TexHudyeckue  ycTpoucrea U

ArperaTtHblie
MPAKTHYECKOe MIPUMEHEHUE: )
33 COCTOSTHUS 5 FHIpOMETD . HCHXpOMeTp https://m.edsoo.ru/
BerectBa. Dazosbie ’ 7f41bf72
KaJIOpUMETP, TEXHOJIOTUU -
TIePEXO0/IbI
MOJTyYCHUS COBPEMEHHBIX
MaTepuasos, B TOM quclie
HaHOMaTePHAaJIOB, "
HaHOTEXHOJIOTUH.
Jlemoncmpayuu
CBoiiCcTBa HACBHIIIEHHBIX MapOB.
Kumnenne npu MMOHUKEHHOM
naBieHnn. CrocoObl  U3MEpEeHHs
BIIQYKHOCTH.
HabGmionenne  HarpeBaHust
TIJTaBJICHUS KPUCTaJUTMYECKOTO
BEILIECTBA. JeMoHcTpanus
KpUCTAJIJIOB.
Yuenuueckuii 9KCNnepumMeHm,
nabopamoptvle pabomwl
N3mepenne OTHOCUTEIBHOMN
BJIQYKHOCTH BO3/yXa.
Paznen 4. DaexkTpoamHaMuKka
DneKkTpuzanus Teq.
OnekTpuyeckui 3apsna. [IBa Buma
HICKTPIHCCRIX 3APAAOB-| - hens://m.edsoo.ru/
4.1 DIeKTpOoCTaTHKA 10 IIpoBoiHMKH, JTUDIIEKTPUKU u 7f41bf72
MOJIYITPOBOTHUKH. 3akoH -

COXPAHEHHs dJIEKTPUUYECKOTO 3apsJa.
B3aumogeiictBue 3apsiioB. 3aKOH
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Kynona. ToueuyHbIil 37I€KTpUYECKHI
3apsn. DneKTpuuecKoe noJe.
Hamnpsik€HHOCTP ~ 3JIEKTPUUYECKOTO
nons.  [lpuHnun — cyneprno3uiuu
ANEKTpUYECKUX  mnosied.  JluHum
HaIpPsSKEHHOCTU DJIEKTPUYECKOIO
OJISL.

Pabora cui 35eKTpocTaTH4eCKOro
MOJIS. IToTenmnuai. Pa3znocts
[IOTEHLIUAJIOB. [IpoBoHMKHN U
JUAIEKTPUKU B DJIEKTPOCTATUYECKOM
oJIe. Jusnexrpudeckas
IIPOHULIAEMOCTb.

OnekrpoéMmkoctb. Konaencarop.
DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOPA.

DHeprus 3apsYKEHHOTO
KOHJIEHCaTopa.

TexHuueckue  ycTpoiicTBa U
MIPaKTUYECKOe MpUMEHEHUE:
AJIEKTPOCKOII, 3JEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIlnTa,
3a3eMJICHUE ANEKTPONPUOOPOB,
KOHJICHCATOD, KOIPOBAJIbHBIN
anrmapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

YcTpoicTBO M IPUHIMI JEHCTBUS
AIEKTPOMETPA. B3anmoneiictere
Ha’3JI€KTPU30BAHHBIX TEJl.

DIIeKTpUIECcKoe roJie
3apsoKeHHbIX  Ten. IIpoBogHUKM B
AIIEKTPOCTATUYECKOM noJe.
DJeKTpocTaTUYeCKas 3alluTa.

Jusnextpuku B
ANEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTHU
IJI0CKOTO KOHJIEHCaTopa oT
IJIOIAAM  IUJIACTHUH,  PACCTOSHUS
MEXIy HUMU W JTUIJICKTPUUYECKOM

4.2

IIPOHULIAEMOCTH.
OHeprus 3apsYKEHHOTO
KOHJIEHCATOPA.
Yuenuueckuu 9KCnepumeHnm,
nabopamopHvle pabomol
N3mepenue INEKTPOEMKOCTH
KOHJIEHCATOPA.
ONEKTPUUYECKU TOK. YCIOBUS
ITocTosiHHBIM CYyILIECTBOBAHUSA JJIEKTPUYECKOTO
AJIEKTPUUYECKUI TOK. TOKA. https://m.edsoo.ru/

Toxku B paznu4HbIX
cpenax

12

Ucrounukn Toka. Cmia ToOKa.
ITlocTOSTHHEII TOK.
Hampsoxkenue. 3akon Owma st

7410172
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ydacTKa OeIu.
QHGKTpI/I‘-IeCKOG CONIPOTUBJICHHC.

VnenbHoe COMPOTHUBJICHUE
BCIICCTBA.

ITocaenmoBarenrsHOE,
napajuieJbHOE, CMCIIaHHOE

COC/IMHCHHUE TIPOBOTHUKOB.

PaGora »snekTpuyeckoro TOKa.
3akon J[[xoyna—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOABHIKYIIAS cuia H
BHYTpEHHEE CONPOTHUBIICHHE
HCTOYHMKA Toka. 3akoH Oma s
IIOJIHOM (3aMKHYTOI) 3JIEKTPUYECKON
nenu. KopoTrkoe 3aMbIkaHue.

OneKTpoHHas IIPOBOAMMOCTh
TBEPJBIX METAIJIOB. 3aBUCHUMOCTb
COIIPOTHBIICHUS METaJIOB oT

teMriepatypbl. CBEpXIIPOBOIUMOCTb.
DJIEKTPUUYECKHII TOK B BaKyyMe.

CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEeHHAs

u MpUMeCHast MPOBOAMMOCTh
nosynpoBogHukoB. CBoiicTBa p-N-
nepexoja. [TonynpoBOIHUKOBBIE
puOOpBI.

DNEeKTpUYECKU TOK B PacTBOpax
U paciuiaBax JIEKTPOJIUTOB.

DNEeKTpOIUTUYECKAs
JIUCCOITHAIUS. DIIEKTPOJIU3.

ONEKTpUYECKUI TOK B rasax.
CamocTosTeTbHbII u
HECaMOCTOSITENIbHBIN pa3psil.

Mounnus. [Tnasma.

TexHuyeckue  ycTpoucTtBa U

IIPAKTHYECKOE IIPUMEHEHHUE:
aMIepMerp, BOJBTMETpP, peocTart,
UCTOYHUKHU TOKa,

AIIEKTpOHarpeBaTesibHble  MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
TEPMOMETP COIPOTUBIICHUS,
BaKyyMHBI JTMOJl, TEPMUCTOPHI H
(hoTOpE3UCTOPHI,

MIOJIYTIPOBOTHUKOBBII U0,
raJibBaHHKa.

Jlemoncmpayuu

N3mepenne  cuinbl  TOKa U
HaIpsKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHNUS

OUIMHAPUYCCKUX IMPOBOAHUKOB OT
JJIMHBI, IIoniaau IMOIIEPEUYHOTO
CCUCHUS U MaTCpUaJia.
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CMenragHoe coequHeHnEe
MIPOBOJIHUKOB.

[Ipsamoe U3MEpEHHE
ANEKTPOABIKYLIEH cuibl. KopoTkoe
3aMbIKaHUE rajibBaHU4eCcKOro
JJIeMEHTa M OIIEHKa BHYTPEHHErO
COIPOTUBIICHUS.

3aBUCUMOCTh COIPOTUBIICHUS
METaJIJIOB oT TEeMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

Uckposoit paspsn u
MIPOBOJIUMOCTD BO3/IyXa.
OnHOoCTOPOHHSIS MIPOBOAMMOCTh
Mo/a.

Yuenuuecrkuu 9KCHnepumMeHm,
nabopamopHvle pabomoi

Uzyuenue CMEIIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

H3mepenne  ANEKTPOABHKYILEH
CHUJIBI UCTOYHMKA TOKAa U  €ro

BHYTPEHHET'O CONPOTHBIICHHS.
Hab6nronenue snexrposnusa.

PeszepBHoe Bpemst 2
Hroro: 68
11 kaace
DJIeKTPOHHBIE
ugposbie
Ne Tema ypoka Koa-Bo DJIEeMEHTBI COAePKAHNS (unp )
o0pa3oBarte/ibHbIE
n/n 4acoB
pecypcehbl
Paznen 1. Dnekrpoaunamuka
[TocTrosiHHBIC MarHHTEHI.
11 11 BzaumoneiictBue MOCTOSIHHBIX

MarauTtHoe 1osJe.
DneKTpoMarHuTHast
WHIYKIIHA

MarHuToB. MarautHoe nosie. Bekrop
MarHUTHOM MHAYKUMU. [IpuHIMD
CYNEpPHO3HUI[MM MarHUTHBIX TOJIEH.

JInaun MarHuTHOU HHAYKLUY.
KapTtuna JIVMHUAN MarHUTHOMN
VHIYKIIUU MOoJIsA MMOCTOSIHHBIX
MarHuTOB.

MarsnuTtHoe IM0JI€ IIPOBOJHUKA C
TokoM. KapThHa IMHMI WHAYKIUH
MarHuTHOTO 0JIs JUIMHHOTO
MIPSIMOTO NMPOBOJHUKA M 3aMKHYTOI'O
KOJIBLIEBOI'O IIPOBOJIHUKA, KATYIIKHU C

TOKOM. OnesIT Opcrena.
B3aumoneiicteue NpPOBOJAHUKOB C
TOKOM.

Cuna Awmnepa, €€ Moaynp u
HaIpaBJICHUE.

https://m.edsoo.ru
[7f41c97c
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Cuna JlopeHua, e€ wmomyilbp u
HaIlpaBJICHUE. JIBukeHue
3apsKEHHOM YacTHUIIbl B OJTHOPOJHOM
MarHuTHOM 1ioyne. PaboTta cCuibl

Jlopenua.

SIBnenune 3JIEKTPOMArHUTHON
UHIYKIHUU. [ToTok BEKTOpa
MarHUTHOW UHIYKLIHUH.

DIIEKTPOABUKYILAS cuia
UHAYKLHH. 3aKoH
ANIEKTPOMArHUTHOM WHIYKIUU
Qdapanes.

BuxpeBoe snekTpuueckoe ImoJe.
DNEKTPOABUKYILA CHJIa UHIYKLHUH
B MIPOBOJIHUKE, JBAKYILIEMCS
MOCTYNAaTeIbHO B OJHOPOJHOM
MarHuTHOM TIOJIE.

IIpaBuno JleHna.

NHIyKTUBHOCTS. SIBneHue
CaMOMHIYKIIUU. DIJIEKTPOIABUKYILAS
CUJIa CAMOUHIYKIIMH.

OHeprusi ~ MAarHUTHOTO  TIOJIA
KaTyLIKU c TOKOM.
DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoiicTBa U

[IPAKTHYECKOE IIPUMEHEHUE:
HOCTOSIHHBIE MAarHuTHl,
AJIEKTPOMAarHUThl,
3JIEKTPOBUraTEb, YCKOPHTEIH
AJIEMEHTApPHBIX YacTHll,
WHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOT'O TyUKa
MarHUTHBIM HIOJIEM. JInaun
WHAYKIIMA MarHUTHOTO TIOJIS.

Bsanmopeiicteue JBYX

MPOBOJHUKOB ¢  TokoMm. Cuia
Awmrmepa.

HevictBue cuibl  JlopeHua Ha
HOHBI JJIEKTPOJIUTA. SBnenue
ANEKTPOMArHUTHOM MHIAYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTDh DJIEKTPOABUKYILEH
CHUJIBI HWHAYKIMH OT  CKOPOCTH
M3MEHEHUsI MarHUTHOTO TIOTOKA.

SIBiIeHNE CAMOMHTYKIIUH.

Yuenuueckuii 9KCnepumenm,
nabopamopHwvle pabomwl

WN3yueHue  MarHuTHOrO  MOJs
KaTYIIKA C TOKOM.

Hccnenosanue NENCTBUSA
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MOCTOSSHHOTO MarHuTa Ha paMKy C
TOKOM. HcciaemoBanue  IBJIEHUSA
AJIEKTPOMArHUTHON MHIYKIIHH.

Pasznea 2. Kosre0anus 1 BOJHBI

Konebarenbnas cucrema.
CBoOoiHBIE MEXaHUYECKHe
KOJIeOaHUSI. ["apmonmnueckue
konebanus.  Ilepuon,  wacrora,
ammumtyna u o (daza  KoieGaHUil.
[IpyXuHHBIN MasITHUK.
MaremaTnuyeckui MAasiTHUK.
VYpaBHeHue FapMOHHYECKHUX

konebanuii. [IpeBpamienne sHEpPTUU
NIPU TAPMOHUYECKUX KOJICOAHUSX.
KounebarenbHblii KOHTYP.
CBoOOIHBIC AJIEKTPOMArHUTHbBIE
KoseOaHus B UcATEHOM
K0JIeOATEIbHOM KOHTYpe. AHAaJIOTHS
MEXTY MEXaHUYECKUMU u
DJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
dopmyna TomcoHna. 3akoH
COXpaHEHHsI DHEPTUU B HJICATLHOM
KoJ1e0aTeIIbHOM KOHTYpE.
[IpencraBieHne o0 3aTyXaroIIUX

KOJICOaHHUSIX. BeiHyx1eHHBIC
MEXaHUYECKUE KOJICOaHUSI.
Pe3onanc. BrinyxieHHbBIC
MexaHudeckue u YA .
SIIEKTPOMArHUTHBIC KOJICOAHHS. https://m.edsoo.ru/
AIIEKTPOMAarHUTHBIC 9 .
[TepemenHbIit TOK. 7f41c97c
KoJie0aHus

CuHycOnJaJIbHBIN NIEPEMEHHBIN TOK.
MOImHOCTE  IEPEMEHHOTO  TOKa.
AMINIUTYAHOE W JIEHCTBYIOLIEE
3HAYEHHE CHJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpousBozacrtso,

nepegaya U norpediaeHne
AIIEKTPUYECKON JHEPIUHU.
DKOJIOTUYECKUE PHUCKH pu
IIPOU3BO/ICTBE AIIEKTPOIHEPTUH.
Kynbrypa HCIIOJI30BAHHUS
AJIEKTPOSHEPTUU B  MOBCEIHEBHOM
KU3HU.

TexHudyeckne  ycTpoucTtBa U
IIPAKTHYECKOE IIPUMEHEHHUE:
ANEKTPUYECKUN 3BOHOK, TE€HEpaTop
IIEPEMEHHOTO TOKa, JUHUU
AIIeKTponepeay.

Jlemoncmpayuu

HccnenoBanue apamMeTpoB
KoJIeOaTeNbHOM CUCTEMBI
(IpY’>KUHHBIM WM MaTeMaTHUYeCKUn
MasITHHK).

HaOmronenune 3aTyXalomuXx
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KoJiebanuii. McciaenoBaHyue CBOWCTB
BBIHY/ICHHBIX KOJIeOaHUH.
HaGmoienue pe3oHanca.

CBoOOAHBIE  DIIEKTPOMArHUTHBIC
KoJIEOaHHS.

OcmuutorpaMmbsl — (3aBUCHMOCTH
CWJIBI TOKa W HANpsHKCHUS OT
BPEMCHH) ISl DJICKTPOMArHUTHBIX
KOoJIEOaHHA.

Pe3onanc npu mocneaoBaTeIbHOM
COCIMHEHUU PE3HUCTOpa, KATYIIKU
WHIYKTUBHOCTH M KOHJICHCATOPA.

Monens JIMHUU
AJIEKTPOIIepEIauH.

Vuenuueckuii 9KCHnepumMeHm,
nabopamopHvle pabomol

Hccnenosanue 3aBHCHMOCTHU

MepHoa MITbIX KOJeOaHul rpy3a Ha
HUTH OT JAJTUHBI HUTH U MacChl Ipy3a.

UccnenoBanue nepeMeHHOro Toka
B I[eNU W3  [OCIeAO0BaTEIbHO
COEIMHEHHBIX KOHJIeHcaTopa,
KaTYIIKH U PE3UCTOpA.

2.2

Mexanunueckue n
AIEKTPOMAarHUTHBIE
BOJIHBI

Mexanudeckue BOJIHBI, YCJIOBUA
pacrpoCTpaHCHHUSI. [Tepuon.
CKopocTh pacupoCTpaHEHUs U JJIMHA
BOJIHBL. [lomepeuHble U MPOAOIBHBIC

BOJIHBI. Wutepdepenmms u
nudpaxys MEXaHUIECKUX BOJIH.
3BYK. CkopocTb 3ByKa.

I'pomxocTs 3Byka. Bsicora TOHA.
TemMOp 3Byka. OJIEKTpOMarHUTHBIE
BOJIHBIL. YcaoBus W3JTyYEHHUS
AIEKTPOMATHUTHBIX BOJIH.

B3anmHas opueHTanus BEKTOPOB
E, B, V B 25IeKTpOMarauTHON BOJIHE.
CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH:

OTpaxeHHe, HpesIoMJIeHuE,
HoJIsIpU3aLus, audpakuus,
uHTEpPepeHIus. CkopocTb

SJICKTPOMATrHUTHBIX BOJIH.

IIkama SJICKTPOMArdMTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMArHUTHBIX
BOJIH B TCXHHUKEC U 6BITy.

[IpuHuuMIBI paauocBsizu H
TEJIEBUICHHUS. Panmomoxarms.
DIIEeKTPOMarHUTHOE 3arpsi3HEHUE

OKPYXaIOIEe Cpebl.

TexHudyeckue  ycTpoucrsa H
MIPaKTHYECKOE IIPUMEHEHUE:!
MYy3bIKaJIbHbIE UHCTPYMEHTBHI,
YIBTPAa3BYKOBass  JUAarHOCTHKa B

https://m.edsoo.ru/

7f41c97c
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TCXHUKE n MCIHUIINHCE, pagap,

pPaguoNpUEMHUIK, TEJIEBU30D,
anTeHHa, tenedgon, CBU-mneusp.
Jlemoncmpayuu

OO0pa3oBaHKe U PacCIpPOCTPAHCHUE
MOTIEPEYHBIX M TPOJIOJIBHBIX BOJH.
Kounebmomieecss Teo Kak HUCTOYHUK
3BYKa.

HaOnromenne  oTpakeHuss |
NPEJIOMIICHUS MEXaHMYECKHX BOJIH.
HaGnronenne wuHTEpdepeHunn u
TUGPaKIUU  MEXaHWYECKHX  BOJH.
3BYKOBOI pe30HAHC.

HaGnronenue CcBS3M TPOMKOCTH
3BYKa W BBICOTBHI TOHA C aMIUIATYIOU
Y YaCTOTOM KOJICOaHUIA.

2.3

Onruka

10

HccnenoBanue CBOICTB
JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MIpeoMIIeHHE,
MoJIsIpU3aIus, T paKIms,
UHTEphEPEHITHS.

I'eomeTpuueckas OIITHKA.

[TpsimonuHetHOE  paclpocTpaHeHHe
cBeTa B OJHOpoxHOW cpene. Jlyu
cBeta. To4yeyHbIl HCTOYHUK CBETA.
OtpakeHue  CBeTa. 3aKoHBI
oTpakeHuss  cBeta. Iloctpoenue
M300paXeHU B IJIOCKOM 3€pKaJe.
[Ipenomnenue cBeTa. 3aKOHBI
MpeJIOMJIeHUsT CBeTa. AOCOIIOTHBIN
nokasarenb npesnomseHud. IlomHoe
BHYTpEHHEE OTpakeHHUE.
IIpenenbubii yroma IIOJIHOT'O
BHYTPEHHETO OTPa’KEHUS.
Hucnepcust  cBera.  ClioXHBIN
cocTtas 6enoro ceera. L[Ber.
CoOuparomiue M pacceuBarolIne
nuH3bl. ToHkas nuH3a. DokycHoe
paccTossHME M ONTUYECKas cuia
TOHKOM JIMH3BI. [Toctpoenue
n300pakeHN! B COOMparomMx H
paccenBarommx JauH3ax. dopmyna

TOHKOM JIUH3BI. YBenuuenue,
JTaBaeMO€ JTUH301.

[Ipenenst MIPUMEHUMOCTH
T€OMETPUYECKON ONTUKH.

Bonnosas OIITHKA.
WnTepdepenus CBeTA.
KorepeHTHble MCTOYHUKH. Y CIOBUS
HaOJIFOJEHUS MaKCUMYyMOB u

MUHHMYMOB B HMHTEp()EpEeHLINOHHOM
KapTUHE OT JBYX  CHH(Aa3HBIX

https://m.edsoo.ru/

7f41c97c
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KOT'€pEHTHBIX HCTOYHHKOB.
Hudpaxmus CBETa.
Hudpakiuonnas pemérka. YciaoBue
HAOJIIOJICHUST TJAaBHBIX MaKCUMYMOB
IpU MaJCHUH MOHOXPOMAaTHYECKOIO
CBETa Ha TU(PPAKIUOHHYIO PEIIETKY.
[Tonspu3zanus cBeta.
TexHudyeckue  ycTpoucrea H
MPAKTUYECKOE MPUMEHEHHE: OYKH,
nymna, ¢oroanmnapar, MpOCKIIMOHHBII
anmapar, MHKPOCKOI,  TEJECKOTI,

BOJIOKOHHAsI ONTHKA,
nudpakImoHHas peméTka,
MOJISIPOUI.

Jlemoncmpayuu

IIpssmonuHeiHOE

pacmpocTpaHeHHe, OTpaXXeHHe W
NPEJIOMIICHHE CBETA.

OnTuueckue npudopsI.

IlonHOE BHYTpPEHHEE OTpaKEHUE.
Monens cBeToBOIA.

HccenenoBanue CBOICTB
n3o0paxeHnit B JuH3ax. Mojenu
MHUKPOCKOTIA, TEIECKOTIa.

Ha6nronenue uHTephEepeHITUN
cera. HalOmonenne audpaxnmm
CBeTa.

HaGnronenue nucnepcuu cBerta.
[TonmyueHue cmekTpa ¢ MOMOIIBIO

MIPU3MBL.

[TosryueHue cnekTpa ¢ MOMOIIBIO
T paKIMOHHON PELIETKA.
HaGnronenue nonspusanuu cBeTa.

Yuenuueckuu 9KCnepumeHnm,
JnabopamopHvle pabomoi

N3mepenue MOKa3aTest
MIPETOMIICHUS CTeKJIa.
Hccnenosanue CBOICTB
M300paxeHui B JUH3aX.

Ha6J'IIOI[eHI/Ie JAUCIICPCHUH CBCTA.

Pa3nen 3.

OcHOBBI cienmuaJILHOM TECOPUHN OTHOCUTECIILHOCTH

3.1

OCHOBBI
CHEIUaIbHON TEOpUH
OTHOCHUTEIIFHOCTH

['panuns! MIPUMEHUMOCTH
KJIACCUYECKOMN MEXAHUKH.
ITocTynaTel crenuanbHOM TEOPHUH
OTHOCHUTEJIBHOCTH: HMHBapUAaHTHOCTH
MOJlyJIi CKOPOCTH CBETa B BaKyyMe,

4 TIPUHIIUTL OTHOCUTEIILHOCTH
OUHIITEWHA.

OTHOCUTETBHOCTD
OJTHOBPEMEHHOCTH. 3amenieHue
BPEMEHH U COKpAIIEHUE JUTUHBI.

OHeprus " VIMITYJIbC

https://m.edsoo.ru/

7f41c97c
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PENATUBUCTCKOM YaCTUIIBI.

CBs3p  Macchl C DJHEprHUed H
UMITYJICOM PENATUBUCTCKOMN
4acTULIbl. DHEPIUsl TOKOSI.

Pa3nen 4. KBantoBas ¢pusuka

41

IeEMEHTHI
KBAHTOBOU OIITHUKU

®otonsl. Popmyna [1nanka cBszu
SHEpruu (OTOHA C €ro 4YacTOTOM.
DHeprus U uMNysbc GoToHa.

OTkpelTHE M HUCCIIEJOBaHHE
doroapdexkra. Onmbritet A, T
CroneroBa. 3akonbl (oTorddexTa.

YpaBHenue OUHINTENHA IS
dororddekra. «KpacHas rpaHuIa»
dboTtorddekra.

JaBnenne cpera. Onwrtel I1. H.
JleOeneBa. XuMUUYECKOE IeliCTBUE
cBeTa.

TexHuueckue  ycTpoiicTBa U
MIPAKTHIECKOE MIPUMCHCHUE:
(hOTO3JIEMEHT, dboToMaTUHK,
COJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorddexkT Ha YCTaHOBKE C
AHKOBOH IIJTACTUHOM.
UccrienoBanue 3aKOHOB BHEIIHETO
doTtodrddekra.

Ceeroanon. ComHednas Oarapest.

https://m.edsoo.ru/

7f41c97c

4.2

Crpoenue aToma

Mogaens atoma TomcoHa. OTIBITEI
Pesepdopna mno paccesHuro o -
yactun.  Ilnanerapas  Mozeinb
aroma. Iloctynater bopa. 3mydenne
U norjiomeHue  (GOTOHOB  IpH
IepexoJie aToMa € OJHOI0 YpPOBHS
SHEPIUM Ha Apyrou. Buasl CiekTpos.
Crnektp ypoOBHEH OHEpPruM aToMa
BOZOpOAA.

BonHOBEIE  CBOWCTBA  YacTHIIL.
Bonnsl ne bpoiinsa. KopnyckynsipHo-
BOJIHOBOM JTyau3M.

CnoHTaHHOE M BBIHYXJEHHOE
U3JIy4CHHE.

TexHuyeckue  ycTpoucTtBa U

MIPAKTHIECKOE MIPUMCHCHUE:
CHEKTPaNbHBIH aHam3
(cmexTpockom), Jaszep, KBaHTOBBIMA
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens  ombeiTa  Pesepdopna.
OnpeneneHne JTMHBI BOJHBI Ja3epa.

HaOmronenue JIMHENYATBIX
CIIEKTPOB M3Iy4yeHus. Jlazep.
Yuenuuecrkuii 9KCHnepumenm,

https://m.edsoo.ru/

7f41c97c
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nabopamopHvle pabomwl
Habmonenue JMHENHYaTOro
CIIEKTpa.

4.3

ATOMHOE PO

BKCHepI/IMeHTH, JOKa3bIBAKOIIUEC

CJI0KHOCTh CTpOECHUS spa.
OTtkpsiTHE PaZlOaKTUBHOCTH.
OnbITH Pesepdopna o
OTpeieNICHUI0 cocraBa
PaAMOAKTUBHOIO U3JIy4YCHHUS.
CgoiictBa anb(a-, Oera-, Tramma-
H3JTYYEHHUS. Bnusinue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI.

OTKpBITHE TPOTOHA W HEUTpPOHA.
Hyxnonnas MOJENb aapa
['eiizenbepra—lBaneHko. 3apsin

anpa. MaccoBoe 4ucno - sAnpa.
N3oTomnsl.

Anbda-pacniaz. DJIEKTPOHHBIH U
MO3UTPOHHBIA Oera-pacnajn. ['amma-
U3JIy4CHHUE.

3aKOH paJInOaKTUBHOI'O pacraja.

OHeprus CBs3U HYKJIOHOB B SJIpE.
Snepuple cunbl.  Jlepexkr Macchbl
anpa. SlnepHsle peakuuu. Jlenenue u
CUHTE3 s1/Iep.

S nepHbii peaxkTtop.
Tepmosinepubiii cuHTe3. IIpobaemsr
" TEPCIIEKTUBBI SIIEPHOM
SHEPIreTUKHU. DKOJIOTUUECKHUE
ACIEKTHI JIEPHOU SHEPTETHKHU.

DeMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA.

Mertobl HaOII0ICHUS "
PEruCTpalvK 3JIEMEHTAPHBIX YaCTHII.

@yH1aMEHTaJIbHbIE
B3aMMOJICUCTBU. EnuucrBo
¢buznueckoit KapTUHBI MHpa.
Texnuueckue YCTpOMCTBA 51
MPaKTUYECKOE IIPUMEHEHHE:
JIO3UMETP, Kamepa

BunbcoHna, saepHBIi  peakTop,
aToMHas 6omoOa.

JeMoHCTpanyun
CUY€TynK MOHU3UPYIOLIUX YACTHUII.
Yuenuuecrkuui 9KCnepumeHnm,

nabopamopHvle pabomol
UccnenoBanue TpekoB yacTHil (1Mo
rOTOBBIM (poTorpadusim).
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5.1

IIeMEHTEI
aACTPOHOMHUH U
acTpOPHU3UKH

OTanbl Ppa3BUTHS ACTPOHOMUHU.
[IpuknagHoe U MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUHU.

Bun 3Bésguoro neba. Co3se3mus,
SIpPKUE 3BE3/bl, IUNIAHETHI, UX BUAMMOE
JIBIDKCHUE.

CoHeyHas cucteMa.

Comnnne. ColHeyHas aKTUBHOCTb.
Uctounuk sHeprun ConHua U 3BE3.
3BE3 I, nx OCHOBHBIC
XapaKTEPUCTUKH. Juarpamma
«CTIEKTPAJIbHBIN KJ1acc -
CBETHUMOCTDY. 3BE3 bl IJIaBHOU
IOCIIEIOBATEIIbHOCTH. 3aBUCHMOCTD
«Macca — CBETHUMOCTBY» IS 3BE3
IJIaBHOU IIOCJIEJOBATEIILHOCTH.
Bnytpennee CTpOCHHE 3BE3I.
CoBpeMeHHbIE  TIPEACTABICHUS O
MPOUCXOXKICHUHU " JBOJIIOIINHU
Conmnma u 3BE31. OTambl JKU3HU
3BE3I.

Mneunsti  Ilyte -  Hama
I'anaktuka. IlojoxeHue U ABUKEHHUE
Comama B Tamaktuke.  Tumsl
rajlakTHK. PanumoranakTuku Hu
KBazapbel. YUEpHbIE ABIPBI B slIpax
rajlakTHK.

Bcenennas. Pacmmpenue
Bcenennoii. 3aKkoH Xab06ua.
Pas0Oeranue rajakTuk.

Teopus bonsiioro B3pbIBa.
PennkroBoe u3nydeHue.

MacmrabHas CTPYKTYypa
Bcenennoii. MeraranakTuka.
Hepeménnsie poOIeMbl
ACTPOHOMUH.

Yyenuueckue nabnrooenus

HaGnronenuss  HEBOOPYXEHHBIM
ri1Ia3zom c HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN ISt
OTpe/IeTICHUs] TOJ0XKEeHUs HEOECHBIX
O00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3ausi  CeBepHOro
MOJIyIIapUsl U SIPKUE 3BE3BI.

HaGmronenuss B temeckon JIyHbI,
mianer, Mutednoro [lytu.

https://m.edsoo.ru/
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Pasnen 6.

O0o01maronIee NOBTOPEHHE

6.1

Oo6o0maroree
MOBTOPEHUE

Poms ¢u3ukm u acrpoHomMum B
HKOHOMHYECKOH, TEXHOJIOTHYECKOMH,
COLIMATIBHOM M ATHYecKOM cdepax
NEeSTeIbHOCTH 4YeJOBeKa, pOJlb U
MECTO (U3UKH U AaCTPOHOMHH B

https://m.edsoo.ru/
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COBPEMEHHOM  HAy4YHOM  KapTUHE
MHUpa, poib (U3UYECKON TEeopuu B
(GOpMHpPOBaHUU TPEICTABICHUNA O
¢u3nveckoil KapTHHE MHpa, MECTO
Gu3nvecKkoil  KapTUHBI MHpa B
ob1em pany COBPEMEHHBIX
€CTECTBCHHO-HayYHBIX
MPEJCTABICHUI O IPUPOJIE.

PesepBHOE Bpemst 3

HUroro: 68

* VYyer pabGouell mporpamMmbl BOCIHMTAaHUS B TEMaTUYECKOM IUIAHHPOBAHUU
pabounx mporpaMMm y4eOHBIX MPEAMETOB yTBEpKIaeTcs Mpuka3zoMm aupekropa MBOY
COMI Ne 55 na Texymuii yaeOHBIN ro He mo3nHee 31 aBrycra.
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