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INOACHUTEJIBHASA 3AIINCKA

Pa6ouas nmporpamma mo ¢usuke 10-11 kmacc coctaBieHa B COOTBETCTBUH C (eAepaibHBIM
rOCY/IapCTBEHHBIM 00pa30BaTEIIbHBIM CTAHIAPTOM CPEIHEro O0OIIero oOpa3oBaHMsS BTOPOTO
nokosneHus, npeacraBieHHbix B ®I'OC COO, a Takke ¢ yd€tom deaepanbHOi padoueit
OporpaMMbl BOCIHMTAaHUS M KOHIICTIIMHM TIpernojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii  denepanuu, peanu3ylOIIMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CopepxaHuie mporpaMMsl 1o (pu3MKe HarpaBieHoO Ha (OPMUPOBAHHUE €CTECTBEHHOHAYYHON
KapTuHbI Mupa obyvaromuxcsa 10—11 kmaccoB npu oO0ydeHun ux ¢uszuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JESATENBbHOCTHOrO moaxona. IIporpamma mno ¢u3uKe COOTBETCTBYET
tpeboBanusM ®I'OC COO k mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalnpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
cBsizell (M3MKM C €CTECTBEHHOHAYYHBIMU YYEOHBIMH TpeaAMeTamMH. B Hell ompenensioTcs
OCHOBHbBIE 1M M3Y4eHUs (PU3UKU Ha YPOBHE CpelHEero obiiero oOpa3oBaHus, IIAHUPYEMbIE
pe3yabTaThl OCBOCHHS Kypca (U3UKU: JMYHOCTHBIC, METalpeIMETHbIC, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUPYEMBIE PEe3YNbTaThl OCBOCHMsI Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
IPEMETHBIC PE3YNIBTATHI 10 TO/1aM O0YYCHUS;

coJiepkanue yuyebHoro npeamera «Ou3nkay mo rogam 00ydeHus..

[Iporpamma 1o ¢u3uKe MOXKET OBITh HCIOJb30BAaHA YYUTENISAMU Kak OCHOBa s
cocTaBlieHUs cBoux padouunx mporpamm. [Ipu pa3paborke pabodeil mporpaMMmbl B TEMAaTHUECKOM
TUTAHUPOBAHUH JTOJKHBI OBITH YUTEHBI BO3MOKHOCTH MCIOIB30BaHUS AIEKTPOHHBIX (LU(POBBIX)
0o0pa3oBaTeNbHBIX  PECYpCOB,  SIBISIFOIIMXCA  Y4EOHOMETOJUYECKHMMH  MaTepuajaMu
(MynbTUMEIUUHBIE TMPOTPAMMBI, JJIEKTPOHHbIE YYEOHMKHM U 3aJa4HHUKH, DSICKTPOHHBIC
OMONMMOTEeKH, BHUPTYAIbHBIE JAOOPAaTOPHH, WIPOBBIE MPOrPaMMBI, KOJUIEKIHMH HHU(POBBIX
00pa30BaTeNLHBIX PECYPCOB), PEATH3YIONIINMH JTUIAKTHUECKHUE BO3MOXHOCTH MH(POPMAITMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, COEpKaHHE KOTOPBIX COOTBETCTBYET 3aKOHOMATEILCTBY 00
o0pa3oBaHHH.

[TporpamMma 1o gpu3uke HEe CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENIEN U MIPEIOCTABIISET
BO3MOXHOCTH Ul PeaTM3allii pa3IuyHbIX METOAMUYECKUX MOJXO0/0B K OpraHU3aluu 00ydeHUs
(du3KKe NMpH YCIOBUU COXpPaHEHUs 00s13aTeNIbHOM YacTH CO/Iep KaHUs Kypca.

dusmka Kak Hayka 0 Haubosiee OOLIMX 3aKOHAX MPHUPOJIbI, BBICTYNAs B KauyecTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKIJIAJ B CUCTEMY 3HAHUN 00 OKpYXKalolleM MUpE.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouosorueit, gusnueckoir reorpadueit u actpoHomueil. Vcrnonb30BaHHEe M aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHaJioB C 33laHHBIMU CBOMCTBaMU U Apyrux. Mzydyenue GuU3nKku BHOCUT OCHOBHOH BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHBIH METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY kypca (¢u3uku njs ypOBHsI CpeIHEro OOIIero o0pa3oBaHUs MOJIOXKEH P UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBJISIETCS JIOTUYECKU 3aBEpUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepual Kypca GU3UKU OObETUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE peanuzaiusi mpeamnonaraeT HCIOJIb30BaHHE T'YMaHHUTapHOTO
noteHuana GU3N4IecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKH C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kype ¢Gu3nku npezanonaraet 3HaKOMCTBO € IIHPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTWYECKUX MPUIIOKEHUH U3YdEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IOCPEACTBOM BBEJIEHHUS JJIEMEHTOB COJECp)KaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOseMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKxke 00CyxkAeHus Ipo0iieM palioOHAIbLHOIO IPUPOAOIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMH DJIEMEHTAaMH Kypca (HU3UKH Ha YPOBHE CPEIHEro oOmero oOpa3oBaHHS
ABISIOTCS  (pu3uUeckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢usuueckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MOJIX0A B Kypce (pU3MKHM peanusyeTcs MpexJie BCEro 3a Cuér
OpraHu3aluy SKCIIEPUMEHTAILHON NIEATENbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3UKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padorT,
NPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHUS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonblioe BHMMaHuE yzaemseTcs PELICHHI0 PacdETHBIX M KayecTBEHHBIX 3anad. Ilpu stom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MUYECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nienoB. s KadeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBICHUH M TIPOLIECCOB B
OKpY’KaloIel Xu3HH, TpeOyromue BbIOOpa (U3MYECKOW MOJENTu Il CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO k MaTepuasbHO-TEXHHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3MKH WIH B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HKH T0JKHO OBITH HEOOXO0MMOE J1ab0opaTOpHOE 00OPYAOBAHUE I BHIIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHYECKUX MPAKTHUYECKUX pPAOOT U  JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 00OpynoBaHHe (QOpPMUPYETCSI B COOTBETCTBHUM C HPUHIUIIOM
MUHHMAaJIHHON JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUMCIICHHBIX B MPOTpaMMe TI0
(¢u3uKe KIIOUEBBIX JEMOHCTPALMH ISl MCCIEOBAHUS HW3y4yaeMbIX SIBJICHMH U IIPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTopHoe 06opyioBaHME Il YYEHUYECKHX MPAKTUYECKUX paboT popMupyeTcs B BUJE
TEMAaTUYeCKHX KOMIUIEKTOB M oOecneumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUs GUUKU B 00I1IeM 00pa30BaHUU SIBIISIOTCS:

(dopMHpoBaHHE UHTEpPECAa U CTPEMJIEHUS OOYYarOIIMUXCs K HAYYHOMY M3YyYEHHUIO TMPUPOIBI,
pa3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3sBUTHE TPEACTABICHMH O HAYYHOM MeETOJe TO3HaHuA U  (POpPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLIUM SIBIICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yiabTaTa H3yYeHHs OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SIBICHHUS C HCIOJIb30BaHHEM (U3WYECKUX 3HAHUU U
HaY4HBIX J0Ka3aTeJIbCTB;

dbopMupoBaHUE MPEACTABICHUNA O PO (U3UKHU JUIS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

Joctuxenne 3Tux 1enell 00ecreduBaeTCsl PEUICHUEM CIEAYIOIUX 3aJad B Ipoliecce
U3ydeHust Kypca GU3UKU Ha ypOBHE CpeHEro o0uiero o0pa3oBaHus:

npuoOpeTeHne CHCTeMbl 3HaHUKW 00 OOmHMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOUAs] MEXAHUKY, MOJIEKYJIPHYIO (QU3HUKY, 3JEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
Y 3JIEMEHTHI aCTPO(U3HKH;

(dopMHpOBaHHUE YMEHUH NMPUMEHSATh TEOPETUYECKUE 3HAHUS Uil OOBACHEHUS (PU3MUECKUX
SIBIICHUN B TIPUPOJIE U TSI IPUHATHUS MPAKTUIECKUX PEIICHUI B IOBCEAHEBHOM KHI3HH;

OCBOCHME CIIOCOOOB PELICHMs Pa3IMUYHBIX 337ay C SBHO 3aJaHHOM (U3MUECKONW MOJEbIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHuEe (U3UYECKON MOJIENH, aJeKBaTHOU
YCIIOBUSIM 33J]auH;

NOHMMaHWe (U3MYECKHX OCHOB M MPHHLMUIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQICHUE METOAAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHUS M TPOBENCHUS (HU3NIECKUX
SKCHEPUMEHTOB, aHalIKW3a W MHTEepIpeTauuy WHGOpMalUU, ONpeAeSeHHUs IOCTOBEPHOCTU
MIOJIyYEHHOT'O Pe3yJIbTaTa;

CO3/laHUE YCJIOBUH Uil Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM, TBOPYECKOMN
JeSITEIbHOCTH.

Ha wusyuyenme ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpeIHEro oOmiero ooOpazoBaHUs
orBoautcst 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B Henmenmo), B 11 kiracce — 68 yacos (2
yaca B HEJIEJII0).

[Tpennaraemelii B mporpamMMe 1o (pu3MKe rnepedyeHb Jad0paTOPHBIX U MPAKTUYECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHbIX paldoT U
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

JIrobast paGouast mporpaMma JOJDKHA TOJIHOCTBIO BKJIOYAaTh B ce0sl copep)kaHUe JTaHHOMN
IPOrpaMMBbI 110 (PU3HKE.

B otaenpHBIX ciydasx Kypc pusuku 6a30BOro ypoBHS MOXKET U3ydatbes B 00béMe 204 yaca
3a 1Ba rona odyuenus (3 u B Hexemo B 10 u 11 knaccax). B aToM cinyuae yBenuuuBaeTcsi He
MeHee 4yeM 10 20 9 pe3epBHOE BpEMs, KOTOPOE HCHOJB3YETCS Y4YUTENIeM [UIsl H3ydyeHUus
BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpPAHHBIM MpoduiieM oOydeHHUs, U yBEIUYMBAETCA yueOHas
Harpyska, OTBOJMMasi Ha U3y4eHUE MEXaHUKH, MOJIEKYIIPHON (U3UKU U DIEKTPOJAUHAMMKH, 32
CUéT pacIIMpeHHus 4Yucia J1adopaTOpHBIX pabOT MCCIEJOBATENBCKOTO XapakTepa M YPOKOB
pelIeHHs KaYeCTBEHHBIX U PACYETHBIX 3a/1a4.

COJAEP/)KAHUE OBYYEHUA

10 KJIIACC Pazpen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 IO3HAHUSA

®usnka — Hayka o npupone. Hayunple mMeTonbl MO3HAHMS OKpyKaromero mupa. Ponb
HKCIEPUMEHTA M TEOPUH B IIPOIlecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue Qusnyeckux siBIeHUN U mpoueccoB. Hayunbsie rumoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOPMHUPOBAHMM COBPEMEHHOM HAyyHOW KapTHHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.



Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe jBukeHUE. OTHOCHTEIBHOCTh MEXAHMYECKOro JBHkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeqHsii CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. Clio)KeHHe NEepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE MPSIMOJUHEITHOE ABIKEeHUE. ['paduku 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUaIbHOW TOUKA OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOAHOrO NaieHu .

KpuBonuneliHoe nBuxkeHue. JIBHKEHHE MaTEepUaIbHOW TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOW IO MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepuon u
yacTora obpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE IPUMEHEHUE: CIUIOMETP, IBHKEHUE CHAPSIOB,
LEIIHBIE U pEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mopnens cucreMbl OTCU€Ta, WJUIIOCTPALMsl KUHEMATHUYECKMX XapaKTEPUCTUK JIBUKEHUS.
[TpeoOpazoBanue NBMKEHUI C UCIIOJIB30BAHUEM MPOCTHIX MeXaHU3MOB. [lafeHue Ten B Bo3ayxe
U B Pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenne nBukeHust Tena, OPOLIEHHOrO MOJ YIVIOM K TOPU30HTY M TOPU30HTAIBHO.
W3mepenune yckopeHusi cBOOOIHOro mnajaeHusa. HampaBieHune CKOpPOCTHM HpHU JIBUXKEHUH IO
OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHHSI MEKY ITYTSMH, IIPOUICHHBIMU TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBH)XEHUM C HAYalIbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3yueHue IBUKEHUS LIapUKa B BA3KOU XKHUJIKOCTU. M3yueHue IBUKEHUs Tesla, OpOLIEHHOTO
TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['amunes. Ilepseiii 3akoH HerotoHa. MHepunanpHble CHCTEMBI
OTCUY€Ta.

Macca Ttema. Cwuma. Ilpunmun cynepno3unuu cuid. Brtopoit 3akon Heiotona mis
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna Tsoxectd. IlepBas kocMuueckas ckopocts. Cuila
ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenust (mokost, ckoibxeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUH TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe 1 BpallaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPAOTO Tela.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpauieHus. [lnedo cumsl. Y cinoBus paBHOBecUs TBEPAOIO
Tena.

TexHuueckue ycTpolWcTBa U MPAaKTUYECKOE IPUMEHEHME: TMOAIIMIHUKY, ABW)KECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne naepnuu. CpaBHEHHE Macc, B3auMOAECUCTBYOIUX Tell. Bropoii 3akoH HeroToHa.

N3mepenue cun. Cl10KEHHUE CUIL.

3aBUCUMOCTh CHJIBI YOPYTocTH OT aedopmanuu. HeBecomocTs. Bec Tena npu yckopeHHOM
noxséMe M mnageHud. CpaBHEHHME CHUJI TPEHMs IOKOS, Kau€HUs M CKOJBXKEHHS. Y CIOBUS
paBHOBecHs TBEPIOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3yuenune nBmxkeHHsi OpycKa MO HAKJIOHHOW IUIOCKOCTH. McciaenoBaHue 3aBUCUMOCTH CHIT
yIPYroCTH, BO3HUKAIOUIMX B TPYKUHE U pPE3UMHOBOM oOpasme, OT uX jAedopmaruu.
Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BpAIllCHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

HNmnynbc MaTepuagbHOM TOUYKU (Te€Na), CUCTEMBI MAaT€pHalIbHBIX TO4eK. MMmynbc cuibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBI.

Kunernyeckass sHeprus maTepuanbHOW Touku. Teopema 00 W3MEHEHHU KHUHETUYECKOU
SHEPIHUH.

[TorenuunanbHas sHeprus. [loreHnuanbHas 3Heprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[TorennmanbHas SHEPrUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHbIE CUJbl. CBsi3b PaOOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXAHUYECKON SHEPIrUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE ABMkeHMe. [lepexo MOTEHIIMAIBHOM SHEPTUN B KHHETHIECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydyeHre aOCOMIOTHO HEYNPYyroro yjaapa C IMOMOIIbIO JBYX OJIMHAKOBBIX HMTSAHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C M3MEHEHHMEM MEXaHMYECKOM SHEpruu Tena Ha
MIpUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa M TepMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIO)KEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE 0OOCHOBAHME.
bpoynosckoe gBuxenue. Juddysus. XapakTep ABMKEHHS U B3aUMOJICHCTBUS UYACTHI]
BellecTBa. Mojenu CTpOEHHsS Ta30B, XKUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BElIeCTBA Ha OCHOBE 3THUX Mozened. Macca u pasmepbl Moisiekyid. KonnuecTBo BemiecTsa.
[TocrossHHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUUYECKON TEeopuu
ujeanpHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeaHeld KUHETHYECKOH BSHepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Tas3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpepcraBieHrne U30MPOLIECCOB: U30TEPMA,
n30x0pa, nzobapa.

TexHu4eCcKre yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIUE JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpapuu MoJexy:m
OPTraHUYEeCKUX COCTUHEHUM.

OnbiTel 0 AU(PyY3un KUIKOCTeH U ra3oB. Mojenb OpOyHOBCKOro IBMXKeHUs. Mojenb
onsITa IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHHWE MEXMOJEKYJISIPHOTO B3auMojieicTBUsA. Mojensb,
WJUTIOCTPUPYIOLIAsi MPUPOJY AABJICHHS Ta3a Ha CTEHKU cocyda. ONbIThbl, WIUIIOCTPUPYIOLIUE
ypaBHEHHE COCTOSTHUS UJI€aIbHOIO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ompenenenne Macchl BO3jJyXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHUH 00bEMa
KOMHATBHI, IABJICHUS ¥ TEMIIEPATYpPbI BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku



TepmonuHamuueckass cucreMa. BHYTpeHHsAs 3HEprus TEPMOAUMHAMUYECKOM CUCTEMBI U
crocoObl €€ u3mMeHeHus. KonanuecTBo TenaoTel U padota. BHyTpeHHss 3HEprus 0AHOATOMHOIO
UJICAIBHOIO ra3a. Busl Tenonepeayu: TEIUIONPOBOIHOCTb, KOHBEKIMUS, U3JIydCHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEIUIOTHI IPU TEIUIoNepeiaye.

[Tonsitre 06 aquabatHoMm mporiecce. [lepBriii 3aKoH TepMoguHAMUKU. [IpuMeHeHrne epBoro
3aKOHa TePMOJMHAMUKH K u3onporeccam. ['paduueckas nuHrepnperanus padoTsl rasa.

Bropoii 3akoH TepMmoarHaMuku. HeoOpaTHMOCTh TPOIECCOB B MIPUPOJIE.

Tennoble MamuHel. [Ipunnune! neiictBus TennoBbix MamuH. [IpeoOpa3oBanus 3Hepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n
ero ko3¢ (UIHUEHT MOJIE3HOI0 AeHCTBUS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HHEpPruu Teja INPU COBEPLICHUHM pPAaOOThI: BBUIET HPOOKH H3
OyTBUIKM IOJ AEMCTBHEM C)XXAaTOro BO37yXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3meHenne BHyTpEHHEH SHEpruu (TeMIEpaTyphl) Teja MpHU TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u koHAeHcalus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbl map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHM30TPONHUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimuzanus. Y aenbHas
TeruioTa rasneHus. Cyonumanms.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHE: TUTPOMETP M ICHUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAHOMAaTepPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoB. KumeHwe mpu MOHWKEHHOM fAaBieHUU. CrocoObl
u3MepeHus BiraxHocTu. HabmioneHne HarpeBaHusl U IUIaBJIEHUS KPUCTAIIIMYECKOIO BEIIECTBA.
JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3mepeHrie OTHOCUTENBHON BIIaXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

ONIeKTpu3anusa Tell. OJEeKTpUYecKud 3apsn. JBa BHaa SJIEKTPUYECKHX — 3apSI0B.
[IpoBOIHUKY, TUBNEKTPUKH U MOJTYINPOBOJAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue  3apsaoB.  3akoH Kymona.  TodeuHbIl  3IEKTpUYECKHN — 3apsn.
OnekTpuueckoe mnoje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHnun cynepno3uuuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexkrpocraruueckoro nois. [lorennuan. Paznocts norennuanos. [IpoBogauku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [JusnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHneHcaTtop. DIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOopa. DHEprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHuueckue yCTpPOHCTBA M HPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpolcTBO M IPUHIMI JAEHCTBUSA 3JIEKTpoMeTpa. B3aumopeicTBue Ha’IeKTpU30BaHHBIX
TeN. DJEKTPUYECKOEe TI0J€ 3apsyKeHHBbIX Tel. [IpOBOJHUMKM B 3JIEKTPOCTATUYECKOM IIOJIE.
DJIeKTpOCTaTUYECKasl 3alluTa

JIMPNeKTpuKH B 3JIEKTPOCTATUYECKOM IIOJIE. 3aBUCHUMOCTb 3JIEKTPOEMKOCTU ILIOCKOIO
KOHJEHCATOpa OT IUIOIIAAM IUIACTUH, PACCTOSHMUS MEXKAY HUMU U JUDJIEKTPUYECKON
IIPOHUIIAEMOCTH. DHEPTUsl 3apsKEHHOIO0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

OJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOro TOKa. VICTOYHMKM TOKa.
Cwuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DNEeKTpUYECKOe CONMPOTHUBIIEHUE. Y AeIbHOE COIIPOTUBIEHHE BemecTBa. [locienoBarenpHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOAHUKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DIIEKTPOABUKYIAsA CHJIa U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKAa. 3aKkoH Oma s
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsA MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTUBIIEHUS METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass W TpPUMECHas MPOBOJAMMOCTb IOJIYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOATEIbHBIA pa3psa. MoiHus.
ITma3ma.

TexHuuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelibHble MPHOOPBI, 3NEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHOJA, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepenune cuiibl TOKa M HamNpsyKEHUS. 3aBUCUMOCTb CONPOTHUBICHUS LUIMHAPUYECKUX
IIPOBOJAHMKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOro ceueHuss MU Mmartepuana. CMerraHHoe
COEIMHEHUE MPOBOTHUKOB.

[IpssMoe u3MepeHue HNIEKTPOABMXKYIIEH cuibl. KOpOTKOe 3amblKaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHEr0 CONPOTHBIICHUS. 3aBUCUMOCTb COIPOTUBIIEHHS] METAIIIOB OT
Temneparypbl. IIpoBoauMocTs 3i1ekTpoanToB. VICKpoBO#l pa3psl M NPOBOJUMOCTH BO3/AyXa.
OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3ydyeHne CMELaHHOIO COEOUHEHUS PEe3UCTOpoB. M3MepeHue 31IeKTpOIBHIKYIIEH CHIIBI
MCTOYHUKA TOKA U €ro BHYTPEHHEro conpoTusieHus. Habmonenue snekrponusa.

Me:xnpeamerHblie CBA3H

Uzyuyenne kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 kiacce ocylecTBisieTcs C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



MeosicnpeOomemnovle nouwsimusi, CBS3aHHBIE C W3yYEHHEM METOJOB HAYYHOTO TO3HAHWUS:
SBJICHWE, Hay4yHBIM (akT, TUmore3a, (Gu3MYecKas BEJIWYWHA, 3aKOH, TEOpHs, HaAOIIOJCHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUH, JIMHECHHAsT QyHKIMs, apaboia, runepooa,
uX TpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIMH Ha OCH KOOpP/HHAT,
CJIO)KCHHE BEKTOPOB.

buonoeus: mexaHudeckoe IBW)KCHHE B JKUBOW mpupone, nuddys3us, ocMoc, TEII00OMEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUYCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpPHAsE Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TeEJN, MXUIKOCTEH W Ta30B, AJICKTPUYECCKUE
CBOICTBA METAJJIOB, SJICKTPOIUTHYCCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Teoepapus: BNaxxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oOBaHUEe BIKEHUH C HMCIIOJIB30BAHHEM MEXaHHU3MOB, YUYET TPEHUS B
TEeXHHUKE, TOJIIMITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET W JPYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOWHa, OBITOBOMU
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATLBAHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

ITocrosiHHBIE MarHuThl. B3anMoneMCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MOJIE.
BekTop maruutHOM uHAyKUMU. [I[puHIMn cynepno3uiuy MarHUTHBIX NoJIed. JIMHUKM MarHUTHOM
uHayKuy. KapTtuHa muHui MarHUTHOW WHYKITUHY TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarautHoe 1ojie IPOBOJHMKA C TOKOM. KapThHa NWMHUN MHAYKIMM MarHUMTHOTO IMOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. B3aumoeicTBre NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABIICHUE.

Cuna Jlopenna, e€ wMoaynb M HampaBieHUE. J[[BKeHHME 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne 2neKTpOMarHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HMHIYKLHH.
DNEKTPOABMKYILAsA CUJla MHAYKIIMU. 3aKOH 3JeKTpoMarHuTHOM MHAyKuu Dapanes. Buxpesoe
AIIEKTPUYECKOE M0JIe. DNEKTPOABIIKYILAS CUla UHIYKIIUU

B IIPOBOJHMKE, JBIKYLIEMCS IIOCTYNATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBII€HHE CAMOUHIYKIIMH. DIIEKTPOABUKYILAS CHIIA

CaMOMHIYKIMHU. DHEPrHsi MATHUTHOTO MOJIS KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE TOJIe.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHWE: TOCTOSIHHBIE MArHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTEHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbiT Dpcrena. OTKIOHEHUE JIEKTPOHHOTO MydyKa MarHUTHBIM moJieM. JIMHUKM MHIYKIHU
MarHuTHOTO nosisd. B3anMmonelicTBue NByX NpoOBOAHMKOB ¢ TokoM. Cmina Ammepa. JleiicTBue
cuibl JlopeHa Ha HMOHBI AJEKTPOJWTA. SIBIEHHME 3JIEKTPOMAarHUTHOM WHAYKIMH. lIpaBumio
Jlenua.

3aBUCUMOCTh 3JIEKTPOJABMKYIIEH CHUJIbl MHAYKUUU OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
NIOTOKA. S|BIEHNE CAaMOMHAYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3ydyeHne MarHuTHOroO moJisi KaTyllku C TOKOM. MccimenoBaHue AEHUCTBUS IMOCTOSHHOTO
MarHuTa Ha pamKy ¢ TOKOM. MccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW UHAYKITUH.

Pa3nen 5. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cuctema. CBOOOIHBIE MeXaHWUYECKHME KoyieOaHus. [‘apMoHHMUecKue
koneOanus. Ilepuwon, uacrora, ammutyna u  (asza kosneOanuid. [IpyXKUHHBII MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebGarenbupiii  kKoHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJICOAHHMS B HJICATLHOM
KOeOaTeIbHOM KOHType. AHAJIOTUS MEXKIAYy MEXaHWYSCKUMU U DIEKTPOMATrHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBnenre o 3aryxarouux KoJieOaHUSAX. BBIHYKIEHHbIE MEXaHMUYECKHE KOJICOaHWSI.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemenHbiii Tok. CHHYCOUJATIbHBIN MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMPSDKEHUS.

Tpanchopmarop. IlpousBoacTBO, mepenadya MW TMOTPEOJICHHE JIICKTPHUUECKOW DSHEPTHUHU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOACTBE dJeKTpodHepruu. KynpTypa wucnosnb3oBaHuUs
3JIEKTPOIHEPTUU B TOBCETHEBHOMN KU3HHU.

TexHu4yeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JUHUM JICKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeabHOW CUCTEMbI (MPYKUHHBIA WM MaTeMaTHYeCKUN
MasTHUK). HaGmronenue 3aryxarommux kosneOanuil. MccnenoBaHue CBOWCTB BBIHYKJIEHHBIX
koneOanuii. Habmonenune pezonanca. CBOOOAHBIC AJICKTPOMArHUTHBIC KOJICOAHMS.

OcuusiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANpPSsDKEHUs] OT  BPEMEHM) IS
3JICKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc npu nmociie10BaTeIbHOM COEMHEHUN PE3UCTOPA,

MHIYKTUBHOCTH U KOHJEHcAaTopa. MoJenb JIMHUN JIEKTPOIIEpEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCHMOCTH TEpUO/Ia MalIbIX KoyeOaHUil rpy3a Ha HUTU OT JJUHBI HUTH U
Macchbl rpy3a.

HccnenoBanue mNEpEMEHHOr0 TOKa B LENM W3 IOCIEIOBATEIBHO  COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKA U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 80 IHbL

MexaHnnyeckue BOJIHBI, ycloBUs pacrpoctpanenus. [lepuoa. CKkopocTs pacipocTpaHeHUs U
mHa BosHBL.  [lomepeuHble U TpoJoibHBIE BONHBL. UWHTepdepeHuns U audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBHSI H3JIYYEHHS AJIEKTPOMArHUTHBIX BOJIH. B3amMHuas
opueHranus BekTopoB E, B, v B anexkrpomaruutHoi BojHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXeHHe, TpeloMyieHne, Tnoysgpusanus, audpakuus, uHTepdepeniua. CKOpocTh
ANEKTPOMATHUTHBIX BOJIH.

paauonpuéMHIK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHHE TOMEPEUHBIX W MPOAOILHBIX BONH. Konebmtomeecs Teno
KaK WCTOYHUK 3ByKa. HaOmioneHwe oOTpakeHHUs W TPETOMIICHHS MEXaHWYECKHX BOJIH.
Hab6monenue untepdepeHny u qudpakiiny MEXaHMYEeCKUX BOJH. 3BYKOBOM pe30HaHC.

HaGnronenue cBsI3W TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUIMUTYIOM M YacTOTOM
KoJIeOaHMIA.
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HccnenoBanne  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJIH:  OTpPaXXEHHE,  MPETOMIICHHE,
noysipu3anus, Audpakius, THTephepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOE pacpoCTpaHEHUE CBETA B OJHOPOAHOU Cpelie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

BHYTpeHHeTo oTpaxkeHus. lucnepcus cera. CoXkHbINA cocTaB Oenoro ceta. LIBer.

CoOuparomue M paccewBaromue JUH3bl. ToHkas nuH3a. @DOKYCHOE pacCTOSHHE H
OnTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCeUBaIOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F'€OMETPUUECKOM ONTHUKHU.

BonnoBas onrtuka. WuaTepdepenmms cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cera. JudpakinuonHas pemérka. YciaoBue HaONIOJEGHUSA  TIIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckue yCTpOWCTBAa M TMPAKTUUECKOE TNPUMEHEHHE: OYKH, Jyma, QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
pemETKA, MOISAPOUI.

Jlemoncmpayuu

[IpssMonuHetHOE pacnpoCTpaHEHUEe, OTpPaXKEHUE M IHperomieHue cBeta. Onrtudeckue
npubopsl. IlonHoe BHyTpeHHee oTpaxkenue. Mojenab cBeToBoAa. lccnemoBaHue CBONCTB
n300paxeHui B TuH3ax. Moaenu MUKpocKona, Teneckona. Habmonenue untepdepeHiym cera.
Habmonenue nudpakuuu cera. Habmonenue aucnepcuu cBera.

[Tomyuenue cmoekTpa ¢ TmoOMOLIbI0 TMpu3Mbl. [lonydeHune coekTpa ¢  MOMOIIBIO
TudpakunoHHON peméTku. Habnrogenue monspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazatens mpeiioMmieHus crekna. McciaemoBaHue CBOWCTB H300pakeHH B
nuH3ax. Habmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

['paHunbl MPUMEHMMOCTH KJIAcCMYECKOM MexaHuku. [locTynarel crneuuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTb MOJIYJISI CKOPOCTH CB€Ta B BaKyyMe, IPUHIIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITUHBI.

DOHeprusi 1 UMIYJIbC PEIATUBUCTCKOM 4YacThilbl. CBSI3b MAacChl C DHEPrUed U HUMITYIbCOM
PEISATUBUCTCKON YaCTUIIBI. DHEPTUS TIOKOS.

Pa3znen 7. KBanToBas pusnka

Tema 1. Inemenmol K6aHmMoB0I ONMUKU

®oronsl. Dopmyna [lnanka cBs3u dHeprun (POTOHA C €ro YaCTOTOW. DHEPIHsl U UMITYIIbC
dboToHa.

OtxkperTre u uccnenoBanue Gorosdpgexra. Onbitel A.I'. Ctonerosa. 3akonsl GpoTodpdekra.
VYpaBuenne DitHmTeitHa 1751 Gotodddexra. «KpacHas rparuma» gororpdexra.

Hasnenue ceera. OnbiTel I[1.H. JIeOenena.

XUMHYECKOE ICMCTBHE CBETA.

TexHUYECKHE YCTPOWCTBA W MPAKTHUECKOE NpUMEHEHHe: (OTOANEMEHT, (OTOAATUUK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotorpdexT Ha yCcTaHOBKE C ITMHKOBOW IIacTHHOW. McciemoBaHwe 3aKOHOB BHEITHETO
dororddexra. CBeToanos.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma
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Mogens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuto o-gyactuil. Ilmanerapnas
mozenb atoma. [loctrymarel bopa. M3nyyenue u mornomenrne GOoTOHOB MPHU MEPEXoJie aroma ¢
OJIHOTO YpOBHSl SHEpruuM Ha Japyro. Buasl cnexktpoB. CHeKkTp YpOBHEH B3HEpPruum aroma
BOZIOPOZA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.

TexHuueckue yCTpOHMCTBA W IPAKTHYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM  aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopma. Ompenenenue UMHBL BOJHBI Ja3epa. Habmroxenue
JIMHENYATBIX CIEKTPOB n3iydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue TMHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, T0Ka3bIBAIOIIUE CI0KHOCTb CTPOCHMS Aapa. OTKPBITHE PalOaKTUBHOCTH.
OmnsiThl Pesepdopaa mo ompeneneHuio cocraBa paaloakTHBHOTO n3nydeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3i1ydyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykitonHas monens siapa ['eitzenOepra— MBanenko. 3apsia
anpa. Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacniaa. DIEKTpOHHBIA W TMO3UTPOHHBIA OeTa-pacmaj. ['amma-usmydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. Snepubie cuibl. Jledekt mMaccrl siapa. SnepHble peakium.
Jenenue u cunres siaep. SAnepuslii peaktop. Tepmosinepusiit cunTe3. [Ipodiaembl U IepCrEeKTUBbBI
AJIEPHON YHEPreTUKU. DKOJIOTUYECKHUE aCIIEKThI SIEPHON SHEPreTUKU. DIIEMEHTAPHBIE YaCTHUIIBI.
OtkppiTHE MO3UTpPOHA. MeToabl HAONIONEHUS W PETUCTPALMM  3JIEMEHTApPHBIX YACTHIL.
dyHnaMeHTaIbHbIE B3auMozelcTBusA. EquHcTBO (hr3nyeckoil KapTUHBI MUpa.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: JO3MMETp, Kamepa Buibcona,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [TpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3nHoro He6a. CosBe3fusi, sipkue 3BE3bI, IUIAHETHI, MX BHUAWMOE JBUKECHUE.
Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIacC — CBETUMOCTBY». 3BE3MBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCJIEA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [1yte — Hama I'anaktuka. [Tonoxenue n nqemwxenue Connua B ['anaktuke. Tumbl
rajiakTuk. PajnoranakTiuky u kBazapel. YEpHbIE ABIPHI B SApPaX ralaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. PasOeranue ramaktuk. Teopust
Bbonsioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtabHast  crpykrypa Bceenennoil. Meraranaktuka. Hepeménnble  mpo0iaembl
ACTPOHOMHH.

Yuenuueckue nabniooenus

Habmoienuss HeBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUISL OTIpEIeNICHUs MOJIOKEHHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.
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O0o0maroniee NOBTOpeHUE

Pone ¢usnkn u acTpOHOMHMHM B DSKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH cdepax NeATETbHOCTH 4YeNOBEeKa, poilb M MecTo (U3UKM M aCTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPA, pOJib (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCcTaBiIeHu 0 PU3MUECKOl KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IIPEJICTABICHUH O IPUpOJIE.

Me:xknpeameTHble CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyllecTBIseTCs C Y4E€TOM
COJepKATEIBHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTWKH, OHWOJOTHH, XHUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C HM3YYEHUEM METOJOB HAyYHOTO IIO3HAHMS:
ABJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJEHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMM: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
IOPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKH TOJ00MS TPEYTOJILHUKOB, OTPEACTICHHE TUIOMIAIN TUIOCKUX GUTYp B 00BEMa Tell.

buonoeus: 3nexTpuyeckue sIBICHUS B )KUBOU MPUPOJE, KoJeOaTelIbHbIE IBU)KEHUS B )KUBOU
IIPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOAE, ACUCTBUE pallalliy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE AaTOMOB M MOJIEKYJ, KPHUCTAJIMUECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCAa 3€MIIM, 3aJI€KH MArHUTHBIX pPyH, (GOoTOChEMKA 3eMHON
MIOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TUHUU BJEKTpOIEpenay, T'€HEpaTop IMEPEMEHHOI0 TOKAa, 3JIEKTPOJBUIATEllb,
UHAYKIMOHHAs TeYb, pajap, paauoNnpHUEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIH arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro mnpeamera «®dusuka» Ha ypoBHE CpefaHero oOmiero oOpa3oBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTHh  JIOCTHIKEHHE  CIEIYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3yNbTaThl OCBOEHHs ydyeOHoro mpenmera «®dusnka» AOIKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
paclIipeHHe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3UIMHM  OOydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

NPUHIATHE TPAJAULIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHUYECKUX U JAEMOKpPAaTHYECKHX
IIGHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JAESITENbHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CaMOYIPAaBJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aWMOJECWCTBOBATh C COLHUAIBHBIMH HHCTUTYTAaMH B COOTBETCTBHUHM C HX
(GYHKLIMSAMU M Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;
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IIEHHOCTHOE OTHOILIEHHE K TOCYIJapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHUSM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUYEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TpyaoBOro BocnuTaHus:

HMHTEPEC K pa3sIuIHbIM chepam mpodeCCHOHATHHON EATEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmymied mnpodeccun u
pean30BbIBATH COOCTBEHHBIC )KIU3HECHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHUIO B 00JIacTH (PU3MKU Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

c()OPMUPOBAHHOCTh JKOJOTHYECKOH KYyJIbTYphl, OCO3HAaHHWE TJO0AJIBHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUI B OKPYKAOLIEH Cpe/le HA OCHOBE 3HAHUS LIeNei
YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA;

Pacmiupenue ombiTa JAESITENIBHOCTH  OKOJOTHYECKOM  HAMPABICEHHOCTH Ha  OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;

OCO3HAHHE IICHHOCTU HAYYHOH NEATEIHHOCTH, TOTOBHOCTH B IPOIECCe M3YUCHHS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITENIbHOCTh NHNBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble ornueckue necTBU:

CaMOCTOSITENNbHO (OPMYITUPOBATH W aKTyalU3UpoBaTh MpolieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeNEeNATh UEIU AESITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y IPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKHX SBJICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIINXCS MaTepHAbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JAESATEIBHOCTb, OLICHHMBAaTh COOTBETCTBUE PE3YJIBTATOB LENSM,
OIICHUBATh PUCKH MOCIECACTBUHN ACATEIHHOCTH;

KOOPJMHHUPOBATh M BBIMONHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOTO, BUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIIJICHUE TPU PEIICHUH >KU3HEHHBIX TpobiemM. ba3oBbie
HCCIIe10BaTeIbCKUE 1eliCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBHIMU TOHATHUSMU U MeToAaMH (PH3U4ecKon
HayKH;

BIIAJICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON U TMPOEKTHON JEATEIHPHOCTH B 00JIacTH
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(UBUIECKOTO CONIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHUS;

BIIAJICTh BHJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIPETaIuH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3JIMYHBIX YUEOHBIX CHUTyallMsX, B TOM YHCIE MpH
CO3JIaHUHU y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKH,
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BBIABJISATH IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTYalIM3UPOBATh 3a7a4y, BbIIBUTATh TUIIOTE3Y
€€ penieHus, HAaXOAWTh AapryMEHThl Ul JOKa3aTelbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PEILICHUS;

AQHAJIM3UPOBAThH MOJIYYEHHBIE B XOJI€ PELICHUS 3a/1a4d Pe3yJbTaTbhl, KPMTUUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

KU3ZHEJEATEIIbHOCTH; YMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JacTeif;
BBIJIBUTATh HOBBIC HJIEH, IPEIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHS; CTAaBUTh IIPOOJIEMBI U
3a/1a4yy, JOIYCKAIOIINE AIbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ unopmanmeii:

BJIa/IETh HABbIKAMH MOJIYy4YeHHs] HHPOpMAIK (PU3NIECKOTO COJIepKaHus

U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK, AaHAIIN3,

CUCTEMAaTH3AINI0 U UHTEPIPETAIN0 HHPOPMAIIMK PAa3TUYHBIX BUJOB U (hopm

IIPE/ICTABIICHMS;

HCIIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUI
B PELICHUHN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTAaHU3ALMOHHBIX 3a7a4
¢ coburoieHreM TpeOoBaHM SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30I1aCHOCTH;

OLICHUBATH JOCTOBEPHOCTH MH(OPMAIIHH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COAEPIKAHUS B PA3IUYHBIX (hopMaTax ¢ yuéToM Ha3HAuCHUS
uHpOpPMALIMK W IIETICBOW ayJUTOPUH, BBIOMpasi ONTUMAIbHYIO (OpMy mpencTaBieHUS U
BU3yaJIU3alUU.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOILIEHNE HAa YPOKax (PU3UKHU M BO BHEYPOUHOM JI€ATEIHHOCTH; PACIIO3HABATH
OPEINOCHUIKM KOH(IIMKTHBIX CHUTYallUd M CMATYaTh KOHQIMKTHI, Pa3BEPHYTO M JIOTUYHO
M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEICTB; IOHUMATh U UCIIOJIb30BATh
[IPEUMYIIECTBA KOMAaHIHON U MHAUBUIyaJIbHOM pabOThI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AECUCTBUN € Y4ETOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOW JEATEIBbHOCTH, OPraHU30BbIBAaTb M KOOPAMHHUPOBATH
JIEUCTBUSA MO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACOPENCNSIThH POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOH paboThl;

OILICHMBATh Kaue€CTBO CBOETO BKJIAJAa M KaX/I0T0 YYaCTHUKA KOMaH bl B OOIINN pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeaylaraTh HOBBIE IIPOEKTHI, OLICHMBATh HAECH C TO3WULHN HOBHU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B OOsacTé (U3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH DPEIICHHs] PacUYE€THBIX M KAadyeCTBEHHBIX 3a]ad, IIJIaH
BBIMTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIUXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM; PACIIUPITh PaMKH Y4eOHOro MpeaMera Ha OCHOBE
JUYHBIX TpPEINOYTEeHUl; /1e1aTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 32 PELICHUE; OLEHUBATh NPUOOPETEHHBIHN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 001aCTU GUKUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:
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J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIHLHON pepiieKCHH KaK OCO3HAHUS COBEPIAEMBIX JEHCTBUN U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHU;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO IPUHHUMATh PELICHUS 110 MX CHHKEHHUIO;
IPUHUMATh MOTHBBI U apIYMEHTBI IpYTUX [IPU aHAJIM3€ Pe3yJIbTaTOB ACSITENbHOCTH; IPUHUMATh
ce0si, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA; MPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX MPU
aHaJM3e Pe3yJbTaToOB JEATEIbHOCTH; IIPU3HABATH CBOE MTPABO M MPABO JAPYTHX HA OIINOKH.

B mporecce mocTrKeHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS MPOrpaMMbl MO (U3UKE TS
YPOBHSI CpefHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJJIEKT, MpeArnoaraoimui chopMupOBaHHOCTD:

CaMOCO3HaHUSl, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIMpOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIIMOHATIBHBIM U3MEHEHUSM U TIPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEHI MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHME K JOCTHXKEHHMIO LIEM M YCIEXy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE IEWCTBOBATh, UCXO/Isl U3 CBOMX BO3MOXHOCTEH;

SMMATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHHMATh SMOIMOHAJIBHOE COCTOSHUE MApPYTUX,
YUUTBIBaTh €ro MPH OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKMUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOILIEHUS C APYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konny obyuenust B 10 kiacce npeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEpax pojb U MecTo (U3MKH B (HOPMUPOBAHHHM COBPEMEHHOMH
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOTHH, B IPAKTHYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHUILIbI IPUMEHEHUS N3YUYEHHBIX (U3MUECKUX MOJEJeH: MaTepuanbHas ToUKa,
MHepLHaIbHas cucTeMa OTCYETa, aDCONMIOTHO TBEPIOE TEJO, UACATIBHBINA ra3, MOJAEIN CTPOEHUs
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIN JIEKTPUUECKUM 3apsil PH PEeLIeHUH (PU3MUECKUX
3a/1a4;

pacrio3HaBaTh (uU3HYECKUEe SBICHUS (TIPOILECCH) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHJICHCAIUs, TUIaBJICHUEe, KPUCTAIUIM3allus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI ra3a B HM30IpOLEcCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;

ONKCHIBaTh MEXAHUYECKOE JBIKEHHE, UCIOJb3ys (PU3MUecKHe BEIMYMHBI: KOOpJMHATA,
yTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, MOTEHIMaJbHAs HJHEpPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (U3WYECKUHA CMBICHT HCIOJB3YEMbIX BEIHYHH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBaTh HW3YYEHHBbIE TEIJIOBbIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEJIMYMHBL: JIABJICHUE Tasa, TeMIepaTrypa, CpelHss KHUHETHYeCcKas SHEeprus
XAOTUYECKOTO JIBUKEHUSI MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
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TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, KO3(pQHUIMEHT MOJE3HOr0 IEHCTBUS TEIIOBOTO
JIBUTATENIs; IPU OMHUCAHUM NTPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMYMH,
uX OOO3HAYCHHMS W EIMHMLBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMH BEIUYHHAM;

ONMCHIBATh M3YyUYEHHBIE 3JIEKTPUUYECKHE CBOMICTBA BELIECTBA MU DIIEKTPUUYECKUE SIBIICHUS
(mporuecchl), UCMONIb3ysl (PU3NYECKUE BEIUYMHBL IEKTPUUECKUI 3apsi, 3JIEKTpUUYEecKoe IoJe,
HAnpsDKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYJIBI, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C IPYTUMH BEIUYUHAMU;

aHaIU3UpoBaTh (PU3MUYECKHE NPOLECChl U SIBICHUS, UCHOIb3ysd (U3NYECKHE 3aKOHBI U
IPUHUUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsl HploOTOHA, 3aKOH cOXpaHEHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHECHMsI UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIMN CUJI, IPUHIMII
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
JJIEKTPUUECKOro 3apsijia, 3akoH KyloHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMIIBI IEHCTBUS MAIIWH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBINOJIHATh 3KCIEPUMEHTHI 110 HCCIEAOBAaHHIO (DU3MYECKHX SIBIEHUM U IPOLECCOB C
UCTIOJIb30BAHUEM  TIPSAMBIX, M  KOCBEHHBIX H3MEPEHHH, Tpu ITOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro JKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BBIBOKI;

OCYILLECTBIIATh MpsSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM
BbIOMpaTh ONTUMAJbHBI CIOCO0 H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
HOTPEIIHOCTEN U3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTU MEX]Y (PU3NUECKHMMH BEIMYMHAMU C UCIOJIb30BAHUEM IMPSMBIX
U3MEpEeHUl, MpU 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TaOmuU u rpadukoB, AenaTh BBIBOABI IO
pe3yJpTaTaM MCCIIEI0BaHNUS;

coOmooaTh INpaBuia O€30MACHOrO TpyAa IpU IMPOBEIECHHUHM HCCIEAOBAaHMM B pPaMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeNI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

pemath pacu€THble 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCHOJb3Ys
¢u3nyecKne 3aKOHbI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u BIOUpATh

(bu3nUecKyr0 MOJIEIb, BBIIEIATh (PU3MUECKUE BEIUYMHBI U (hOpMYIIbl, HEOOXOAUMBIE JUIs €€
pelIeHus, TPOBOJUTh Pacuy€Thl U OLEHUBATh PEAJIbHOCTH MOJYUEHHOTO 3HAYeHUs (pu3ndeckon
BEJIMYUHBI,

pemath KadyeCcTBEHHBbIE 3aJaud: BBICTPAWBATh JIOTUYECKHM HENPOTHUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ ONOpOi Ha 3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBJICHUS;

MCIIOJIb30BAaTh MPHU PEIICHUH Y4eOHBIX 3a7au COBPEMEHHbIE HH(POPMAIIIOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUpPOBaHMs, WHTEPIpETallMd M MpEeJCTaBIeHHUs y4yeOHOW W HaydHO-
NOMYJSIpHOM ~ MHQOpMAIMK, TOJYYeHHOHM M3  PAa3JIUYHBIX  HCTOYHHKOB, KPUTHYECKHU
aHAJTM3UPOBATh MOJTy4yaeMyto HHPOPMALUIO;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEIHEBHON JKU3HU ISl 00ecTieueHus
0€301acHOCTH MpHU O0paIeHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Uil COXPaHEHUS
3JI0POBbsI U COOJIIOJIEHNS] HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B rpynIe ¢ BBIMOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIaHUpOBaTh paboTy
TPYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
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HECTAH/IAPTHBIX CUTYAlHMsIX, aJICKBATHO OIICHMBATH BKJIAJl KaXJIOTO U3 YYACTHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy obyuenuss B 11 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HA MpHUMEpax pojb U MecTo (hU3MKH B (HPOPMUPOBAHMH COBPEMEHHOMN
HAyYHOW KapTHUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUYECKOMN
JeSITeILHOCTH JIFO/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YVUUTBHIBATh TPAHULIBI TNPUMEHEHHUS M3YYCHHBIX (PU3UUYECKHX MOJIENeH: TOYECUHBIN
AIIEKTPUYECKUI 3apsii, JIyd CBeTa, TOYCUHBIM HCTOYHHMK CBETa, sJEpHAs MOJEIb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si/[pa MPH pelleHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (u3nueckue SBJICHHUS (IIPOLECChl) M OOBACHATH UX HA OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, JCHCTBHE MarHUTHOTO IMOJISi HA MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE PacCIpOCTPaHEHUE CBETA, OTPAKEHHE,
npejromiienue, wuHTepdepeHuus, audpaknus W TOMSAPU3ALMS CBETa, AHUCIEPCUS CBETA,
doroanekrpudeckuii 3¢dekt (porodddekT), CBETOBOES aBleHNE, BOZHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OMKCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (DIIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaINpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHUE, PA3HOCTh TIOTEHIIMAIOB, 3JIEKTPOABIDKYIIAS CHJIa,
paboTa TOKa, MHAYKLHS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsij U Cujia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yeMbIX BEIUYMH, MX OOO3HAUCHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

OMKCHIBATh M3YyUYEHHBIC KBAHTOBbIE SBICHUS U TMPOIECCHI, HCIHONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrHS U
UMIynasc (GOTOHA, TMEpPHOJ TOJypacmaja, DHEPrHsl CBSI3M AaTOMHBIX Sjep, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIWYHH, WX OOO3HAYCHHS W
€MHHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITNYHMHEI;

aHaM3UpoBaTh (PU3MYECKHe MPOIECChl U SIBICHUS, UCHOIb3ysd (U3NYECKHE 3aKOHBI U
OpuHIUNBL:  3akoH OMa, 3aKOHBI TIOCNIEAOBAaTENIbHOTO W MApaJUIeNIbHOTO  COCTUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMArHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (QoTod(d¢erra, 3aKOH COXpPAaHEHUS DSHEPruH, 3aKOH
COXpaHEHHs] HMIYJIbCa, 3aKOH COXPAaHEHHUS JJICKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE W YCIIOBHS (TPAHHUIIBL,
00JacTv) IPUMEHUMOCTH,

OTIpeNeNATh HaIpaBJICHHWE BEKTOpa HMHIYKIIMA MAarHUTHOTO TIOJSI MPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI 110 HCCIIEAOBAHUIO (PU3MUECKUX SBICHUH U TPOLIECCOB C
UCTIOIP30BAHUEM  TIPSIMBIX, W KOCBEHHBIX HW3MEPEHHH: TpU ITOM  (POPMYIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
NPEIO’KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOJIBI;
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OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PHU3MUECKUX BEIUYMH, IPH 3TOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLICHKU
MIOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYUH C UCIOJIH30BAHUEM MPSMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCUPOBATh PE3YyJbTAaThl MOJYYEHHON 3aBUCHUMOCTHU
busznyecKkux BENWYMH B BHAE TaOmuI M TrpaduKoB, JedaTh BBIBOJABI MO pe3yiabTaTam
HCCJIEI0BAHMS;

coOmoaTh MpaBmia O€30MacHOro Tpyda NpPU TNPOBEICHHHM HCCIEAOBAHMA B PaMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THble 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3a7audl BHIOUPATh PU3NYIECKYIO
MOJIeJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHEI,

pemarb KaueCTBEHHbIE 3aJauM: BBICTPAMBATh JIOTMUECKH HEIMPOTHUBOPEUMBYIO LIETIOUKY
pacCyXJIeHH ¢ OMOpOoN HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

MCIIOJIb30BATh MPHU PEIICHUU YYeOHBIX 3a7au COBPEMEHHbIE HH(POPMAIIHOHHBIE TEXHOJIOTUN
JUIsL TIOMCKa, CTPYKTYpUPOBaHUs, HHTEPIPETALMU U TNPEJCTABICHUS Yy4eOHOW U HAy4yHO-
NOMYJSIpPHOM ~ MH(OpPMAIMK, TOJYYeHHOH U3  pa3jMYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIIHUIO;

OOBSCHATH MPUHLIUIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3nuvaTh
yCIIOBUS UX O€30MaCHOT0 UCMOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;

MPUBOJIUTH TPUMEPHI BKJIaJa POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOMN JKU3HU ISl OOeCTieueHus
0€30MacHOCTH IPU OOpPALEHUH ¢ TPUOOPAMU M TEXHUYECKUMU YCTPOMCTBaMHU, /Ui COXPaHEHUs
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY KalolIeil cpee;

paboTaTh B TpYIIE C BHIMOJTHEHUEM Pa3IMUHBIX COLIMATIBHBIX POJICH, TUIAHUPOBATh PabOTy
TPYNNbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, aJIEKBAaTHO OLIEHMBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB TPYIIIBI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

TemaTn4eckoe NIaHNpPoOBaHHue Koanuect
BO 4aCOB

10 kaacc (68 yaco)

Beenenne. ®u3uka u eCTCCTBeHHO-Hay‘-lHI)Iﬁ METO/ MO3HAHUSA NMPUPOALI

Pu3NKa M eCTeCTBEHHOHAYYHBII METOA NO3HAHMA npupoas! (14) \ 1

MEXAHWKA (25 1)

Kunemaruka

3akounnl tunamMmuxku Helorona

Cuibl B MeXaHUKe

3aKO0H COXpaHeHHs1 MMILYJIbCA

3aKoH coxpaHeHHs] MeXaHMYeCKOii JHeprun

Junamuxa epawiamenvnozo 08UNICEHUA ADCONIOMHO MEEPO020 mena

Craruka

NWWO(FRIOTW N

OcHO6bl 2UOpOMeEXAHUKU )

MOJIEKYJIAPHAA ®PU3UKA U TEPMOJAUHAMMUKA (18 v)

N

OcHOBBI MOJIEKYJIsAPHO-KMHeTHYecKoil Teopuu (MKT)

w

YpaBHeHus coctosinus rasa (3 4)
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B3aumMuble npeBpameHus sKuaKocT U rasza (1 1)

AKuakocru (149)

TBépable Teqaa (14)

e I

OcHOBBI TepMOIMHAMHUKH (8 1)

OCHOBBI 3JIEKTPOAUHAMMUMKMH (22 1)

duekTpocraTuka (9 v)

3aKOHBI NOCTOSIHHOTO TOKA (7 4)

DJIeKTPUYECKHUI TOK B Pa3JIMYHbIX cpenax (6 1)

ErN e N o]

Pe3eps (44)

11 kaacc (66 yacoB)

OCHOBBI DJIEKTPOJAUHAMUKHU (IPOJIOJKEHUE) (9 1)

ol

MarsuTHoe 1moJie

S

DJIEKTPOMAarHUTHAs1 MHAYKIHSA

KOJIEBAHUSI U BOJIHBI (16 1)

Mexannuyeckue KoJ1e0anus

3J'leKTpOMaI‘HI/ITHI)Ie KoJ1e0anus

MexaHn4yecKHe BOJTHBI

AlwWoOlw

BJ'[eKTpOMaI‘HI/ITHI)Ie BOJIHBI

OIITUKA (13 4)

CaeToBble BOJIHBIL. ['eoMeTpHYecKasi 1 BOJHOBasi ONITHKA 11

N

I/I3.11y'1e1me U CIICKTPbI

OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (3 u)

CBeToBbI€ KBAHTDI

OcHoBbI ciennaabHOI Teopuu oTHOCHTENbHOCTH (CTO)

ATomMHas pu3MKa

Du3uKa AaTOMHOI0 A/1pa

NNw|wlol

BJIeMeHTaprIe YacTHUIbI

CTPOEHUE BCEJEHHOI] (5 u)

ol

CouHeuynas cucrema. Ctpoenue u 3Bosonns BeenenHoi

~

IloBTOpEHME

Pe3eps 5

NHHO®OPMALIMOHHO - KOMMYHUKATUBHBIE W JOJIEKTPOHHBIE
OBPA3OBATEJIBHBIE PECYPCbI:

1. I'azera «®usuka» Uznarensckoro goma «llepBoe ceHTsiOpsi». http://fiz.1september.ru.

2. BupryanbHbI METOANYECKHA KAOMHET YIUTENS  (PU3UKU u aCTPOHOMMUHU.

http://www.gomulina.orc.ru.

3. 3aounHas pusuko-TexHuUeckas mkosa mpu MOTU. http://www.school.mipt.ru.

4. Kpatkwuii cipaBo4HUK 1o (usuke. http://www.physics.vir.ru.

5. Mup dusukn: pusnueckuii sxcnepument. http://demo.home.nov.ru.

6. CepBep kadenpbr obOmeit ¢usukun ¢uzdaka MIY: ¢usndyeckuid NPakTUKYyM U
nemoHctpanmu. http://genphys.phys.msu.ru.

7. http://www.ed.gov.ru - caiir MunucrepcTBa oopazoBanusi PO.

8. www.vestnik.edu.ru - caiit MuHOOpa3oBaHus ¥ HAYKH.

9. http// www.fipi.ru - caiit ®UIIN.

10. http://www.ege.edu.ru - cepBep HHGOPMAIMOHHOW TMOMIEPKKH EauHOTO
rOCY/IapCTBEHHOTO HK3aMeHa.
11. http://www.obrnadzor.gov.ru/attestat/ - denepanpHas ciayx0a MO Hag30py B

cdepe obpazoBanus (ToCydapCTBEHHAsI UTOTOBAs ATTECTAIUS IKOJIHLHUKOB).
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http://www.school.mipt.ru/
http://www.physics.vir.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://www.ed.gov.ru/
http://www.vestnik.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.obrnadzor.gov.ru/attestat/

12. www.fio.ru - ®enepanus Hureprer-oOpazoBanusi.

13. WWW.ICIO.rsu.ru - Pocrosckmii PITUO.
14. http://www.prosv.ru - caiit uznatenscra «IIpocBerieHue.
15. http:/www.drofa.ru - caiit uzgarenancrsa «JIpodar.

Onucanue yueOHO-MeTOAMYECKOro odecneyeHUus1 y4eOHOro Kypcea:

+ Owusmka. 11 kmacc. Dnekrponnoe npuioxkenue (DVD) k yueOHuky Mskumesa I'.4.,
Byxosuesa b.b., Yapyruna B.M. (nox pea. IlapdentneBoit H.A.)

» Owusuka. bazossiii ypoBenb. 10 kiacc : metonuueckoe mocodue / M. A. Ilerposa, B. B.
KynapsiBues. — M. : [Ipocda, 2019. — 255, [1] c. : min. — (Poccuiickuii yueOHHK).

MYHULIMNANIBHOE MoanucaHo unpoBo NOANUCHIO:
KA3EHHOE MYHULIMMASIBHOE KA3EHHOE

OBLLEEOBPA30OBATE/IbHOE ObLUEOBPASOBATE/IbHOE
YUPEXKIEHUE "MPTEMCKAS ¥ PEXAEHVE VIPTEACKAR

CPELHASA
CPEOHAA OBLLEOBPA3OBATE/IbHAS
OBLUEOBPA3OBATEJIbHAA LIKONA"
LIKOMA" [ata: 2023.09.20 13:37:33 +08'00'
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