INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENLIUYU NpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  @enepanuy, peaqu3yrolldX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuatommxcst 10-11 kmaccoB npu oOydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K mIaHUPYEMBbIM JIMYHOCTHBIM, IMPEIMETHBIM U METalpeIMETHBIM
pe3ynbTataM OOYy4eHHMs, a TaK)K€ YUHUTHIBAET HEOOXOAMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
cBsizell (DM3UKU C €CTEeCTBEHHO-HAy4YHbIMHM Y4eOHBIMHM IpeaMeTaMu. B Hell omnpenenstorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IIAHUPYyEMbIe
pe3yJbTaThl OCBOCHMSI Kypca (PU3UKU: TMUHOCTHBIE, METalpeIMETHbIE, IPeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpEeMETHBIE PE3yNIbTaThl MO T0/1aM 00YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « Pu3ukay mo rojgam o0yueHHs..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BICTYIAs B KaUeCTBE yUeOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeIIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHUS HOBBIX MaTEpUajoB C
3aJJaHHBIMH CBOWCTBaMHM U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpPOBaHHE YMEHUN NPUMEHATH
HaYYHbII METO]] O3HAHUS ITPH BBITIOJIHEHUN UMHU YUEOHBIX HCCIIEIOBAHUIA.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIHana (PU3NIeCKOi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM

KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.
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Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Npo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTAaMH Kypca (PM3WKHM Ha YpOBHE CpEaHEro oOmero oOpa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IMOCTPOSHHS
¢Gu3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IMPUHLIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJI ONUCAHMUs €CTECTBEHHO-
HaY4HbIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3aluy SKCIIEPUMEHTAILHON JIEATENbHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJNB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PabOT, KOTOpPHIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMNIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH MIaHMPOBaHMs U OCHaleHUs KabuHeta ¢uzuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yIenseTcs peleHHI0 pacu€THBIX U Ka4eCTBEHHBIX 3a1ad. [lpu aTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISAIOIINE IPUMEHATh U3yUSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK M MHTETpUpYs 3HAHUSA M3 Pa3HBIX pa3jenoB. s KauyecTBEHHBIX 3ajlad MPUOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel JKU3HU, TpeOyromme BbIOOpa (QU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (U3MKU Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa NMPEIMETOB €CTeCTBEHHO-HAYYHOTO IHKIa. B kabuHere (u3nku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyJIOBaHWE Ui BBIOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHH4eCKuX NpakTHIeCKUX paboT U JeMOHCTpAIlMOHHOE 000py10BaHHE.

JleMoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPUHLIUIIOM
MUHHMAaJIbHON JOCTaTOUYHOCTH M 00ECHeurBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe 00OpyAOBaHHE NJISl YUEHHYECKUX MPAaKTHUYECKUX paldoT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX W LU(POBBIX HMPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS PUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

e (QopMHMpOBaHHE HUHTEpeca U CTPEMJICHHs OOy4YaIOUIMXCS K HAay4YHOMY H3yYEHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
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® Dpa3BUTHE TMPEACTABIECHUH O HAaydHOM METOJe TO3HaHus U (QOpPMHUpPOBAHUE
HCCJIEIOBATELCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

¢ (GopMHpOBaHHE HAYYHOT'O MUPOBO33PEHUSI KaK pe3ybTaTa U3y4YeHHUs OCHOB CTPOCHHUS
MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUN OOBSICHSITD SBJICHUS C UCIOIb30BaHUEM (DU3HUUECKUX 3HAHUM U
HAYYHBIX JOKa3aTeIbCTB;

¢ (QopmMHpOBaHUE MPEICTABICHUNA O POJIU (PU3UKH IJIsi PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHne 3TUX IieNieil oOecreynBaeTcs pelieHueM CIEAYIONMX 3aaad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

e TpUOOpeTeHHE CUCTEMBI 3HAHUN 00 00X (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, JIIEKTPOAUNHAMUKY, KBAHTOBYIO (PU3HKY H
AIIEMEHTHI aCTPOPHUIUKH;

e (QopMHpOBaHHWE YMEHHH MPHUMEHSITh TEOPETHYECKHE 3HAHUS IS OOBICHEHHS
(Gu3nUecKuX SIBICHUH B MPHPOJE W IS MPHUHATHS MPAKTHUYECKUX PEIICHHH B MOBCETHEBHOMN
KHU3HH,

® OCBOCHHE CIOCOOOB pEIIeHUS pAa3MUYHBIX 337ad C SBHO 3aJaHHON (U3UUECKOi
MOJIENIBIO, 3a/la4, IOJPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3JaHne (DU3MYECKOH MOJIENH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

® TOHMMaHWE (U3MYECKUX OCHOB M NPUHIUIIOB JCHCTBHS TEXHUYECKUX YCTPOUCTB H
TEXHOJOTMYECKHUX MPOLIECCOB, MX BIUSHUS HA OKPY’KAIOLIYIO CPEY;

® OBJAJIEHHE METOJAMH CaMOCTOSITEIHHOTO TUIAHUPOBAHUS U TIPOBEACHUS (PU3UICCKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepHpeTanud HHPOPMALUHU, ONpPEAETeHUsl JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJIbTara;

® CO3JaHU€ YCJIOBH JUISl Pa3BUTHUSI YMEHHI MTPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUYECKOU
NeSITeTbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypoBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCST PEKOMEHIOBAaHHBIM, YYHUTENh JejaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX paboT u
OTIBITOB C YUYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroImuXcs.

OcHoBHOW ¢opMOii  opraHuM3auu  00pa30BaTENbHOTO Ipolecca SBIAETCS  YPOK.
[Iporpamma MoxeT OBITh peaJin3oBaHa C MPUMEHEHHEM 3JEKTPOHHOTO  OOy4yeHwUs,
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH MyTeM OpraHu3anuu o0pa30BaTENbHOM
JIEATETLHOCTH B DJICKTPOHHON MH(GOPMAIITMOHHO-00pa30BaTeIbHON Cpejie.

PabGouass mporpamma pa3paboTaHa ¢ yYETOM HAIMOHAJIBHBIX, PETHOHAIBHBIX |
ATHOKYJIBTYPHBIX 0coOeHHOocTel YensiOnHckoi odnactu.

Texymuii KOHTPOJIb U MPOMEXKYTOUHAS aTTECTAllUsl OCYIIECTBISIOTCS B COOTBETCTBUU C
«Ilonoxxenuem o Gopmax, MEPUOAUYHOCTH, MOPSAKE TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOU
arrecranuu obydaromuxcss MAOY «COII Ne 14 r. YensOuHCKay.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Paszjien 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS
®usnka — Hayka o mpupoze. HayuHble MeToabl MO3HaHUS OKpysKarouero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (usndeckux siBieHuid u npoueccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOpUH. ["paHULIbI MPUMEHUMOCTH (HU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B
MPAKTUYECKOM IeSITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloXeHHe NepeMeleHud U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBMxeHHe. J[BH)KeHHME MaTepuaibHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTh. [lepuoa un yacrora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHn4ecKue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO BMXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanmne COOTHOMIEHUS MEXKIY MTyTSIMH, MPOHACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHHUH C HadaJlbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nqBUKEHHS TeJa, OPOIICHHOTO TOPU30HTAIBHHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. I[lepsoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA 1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBIEHUS MPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEINIBHO OCH BpaleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuyeckue YCTpPONCTBA M MPaKTUYECKOE INPHUMEHEHHWE: MOJAUIMIIHUKHN, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMX TE.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenue nBrxeHUs OpycKa 10 HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHEeHUA 8 MEXAHUKE

HNmnynbc MatepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUaIbHBIX TOYEK. MIMITynbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABM)KEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuuanbHas sueprus. [loTeHnnanpHas S3HEPTUS YIPYTro AeGOpMUPOBAHHON MPYKUHBIL.
[ToreHunanbHas 3HeprUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHLMATBHON YHEPTHH B KHHETUYECKYIO H OOpaTHO.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOMIOTHO HEYHpPyroro yaapa C TMOMOLIBIO JABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C M3MEHEHHMEM MEXaHMYECKOM SHEpruu Tena Ha
IIPUMEpE PaCTSKEHUS] PE3UHOBOT'O JKI'yTa.

Paznen 3. MoJiekyJsipHasi pu3uKa 4 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe asukenue. Juddysus. Xapakrep ABUKEHHS U B3aUMOAECHCTBHS YacTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TENl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B ncalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencraBieHUuEe M30IPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeIllecTBa, Qororpaduu  MOJEKyI
OpPraHMYECKUX COECIMHEHHM.

OmnbIThl 0 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, UTroCTpupYyIoLas IpUpoLy JaBICHUs ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UCAIbHOTO Ira3a, N30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTPaMU COCTOSIHUS pa3peXEHHOrO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckass cucTeMa. BHYTpeHHSs 3HEpPrusk TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus olHOAaTOMHOTO
U7eanbHOro raza. Buasl Teruionepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, H3TydeHHE. Y AebHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI PH TeIUIonepeiaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennobie MamuHbl. [IpuHIUIBL KefcTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TerIoBBIX MamuHax. Koadduuuent nonesnoro neiicrsus Temaosoit mamuubl. L{ukna Kaprao u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.



TexHuyeckue yCTpOIlCTBA U MPaKTUYECKOE TMPUMEHEHHUE: [BUTAaTelb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJIOUIBHHUK, KOHTUITUOHED.

Llemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejia MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ISHCTBUEM CIKAaTOTO BO3/yXa, HAarpeBaHue dupa B JATYHHOU TPYyOKe My TEM TPEHUS
(BUICOIEMOHCTpPALIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMiepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, BUTATENSl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[Tapoo6pa3oBanue u koHAeHCalus. Micnapenue u kunenune. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTH BO3Ayxa. HachlmeHHbIM map. YaenpHas TemiioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIEPATypPbl KUTICHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruioTa riasieHus. CyOnumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHudeckue yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPEMEHHBIX MAaTCPpHUAIOB, B TOM YHUCJIIC HAHOMATCPUAJIOB,
W HAHOTCXHOJOI'NH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HabGmonenve HarpeBaHus ¥ TUTABJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsna. JIBa Buga dSIEKTpUUECKHX —3apsiIoB.
[IpoBOIHUKY, TUDNEKTPUKH U MOTYTPOBOAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3anmopeiictBue 3apsimoB.  3akoH Kynona. TouedHblid  3JIEKTpHYECKHMM — 3apsnl.
DnekTpuueckoe moje. Hampsk€HHOCTh AIEKTpUYEecKOro Tmois. [IpuHIMN cynepno3uiuu
ANEKTPUIECKUX ToJieH. JINHNM Hanps>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGoTa cun anexkTpocratudeckoro mods. [lorenman. Paznocts morennmanos. [IpoBogaukm
U JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. [{uanexTpuieckas IpOHUIIAEMOCTb.

OnekTpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,

AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJIEeKTPONPUOOPOB, KOHIAEHCATOp, KOMUPOBATIHHBIN
anrmapar, CTpyMHbIA PUHTED.



Jlemoncmpayuu

YCTpoUCTBO U IPUHIUI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBue Ha’EKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3AILUTA.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IN IUIACTHH, PACCTOSHHS
MEXAY HUMH U TU3IEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. VICTOYHMKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka Lenu.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApaLUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 37EKTPUYECKOTO TOKA.

DONEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIECHNE UCTOYHUKA TOKa. 3akoH Oma asist
MOJIHOM (3aMKHYTOMN) AsieKTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAIIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJNIEKTpUUYECKUI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHas MPOBOAMMOCTb IOJYTPOBOJAHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBbBIE TPHOOPHI.

ONEeKTpUYeCKUi TOK B pacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIEKTPOJIN3.

DneKkTpruuecKkuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBIN pa3psaa. MomHuUSL.
ITna3zma.

TexHnyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BAKYyMHBIM JHOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COEIUHEHHUE POBOIHUKOB.

[Tpsimoe u3MepeHue 3IEKTPOABMKYIIEH cuibl. KOpoTKoe 3aMblkaHHE rajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTb BO3/1yXa.
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OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUSI.

Hab6monenue anexrpoinusa.

MexnpeaMeTHbIe CBS3H

Uzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocCyIIeCTBISETCS € Y4YETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nonsimusi, CBA3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SABJICHHE, Hay4dHbId (akT, rumnore3a, (uU3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOJIOACHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penicHHE CUCTEMbl YPaBHEHHUH, JIMHEWHAs (QyHKIHS, Tapaboiia, runepooia,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (PYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI M HMX MPOEKIMU Ha OCHU KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU mpupoae, muddys3us, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEIauH, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XUIAKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTHYECKAs IUCCOLUALINS, TaJbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe IBMKEHUH C MCIIONb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HMCIOJb30BaHUE 3aKOHA COXPAHEHUsS HMMITYJIbca B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeNh BHYTPEHHETO CropaHus, TMapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU TIOJYYCHHS] COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIIE
HAaHOMATEPHAJIIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TMPUHTEP, DJICKTPOHArpeBaTeIbHbIE MPHOOPHI,
AJIIEKTPOOCBETUTENLHBIE PUOOPHI, TATbBAHHUKA.

11 KUIIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3auMoaeiCcTBHME NOCTOSHHBIX MAarHWTOB. MarHWTHOe moJe.
BekTop marHuTHON MHIYKIMK. [[prHIMN Cynieprnio3uiy MarHUTHBIX MTOJIEH. JIMHNKM MarHUTHON
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIWU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOoM. KapTuHa nNMHMI MHIyKIUU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HalIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHKeHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.



SBieHME DJIEKTPOMAarHUTHOM MHAYKUMUA. [lOTOK BEeKTOpa MAarHUTHOW WHAYKIWH.
DNEeKTPOABMKYIIAS CUJIa MHAYKLUNHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuyeckoe Imoisie. DIEKTPOABMKYIIAs Cujla HHAYKUUU B IPOBOJIHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NuayKTUBHOCTD. SIBIICHME CAMOMHIYKIUU. DJIEKTPOABIIKYILAs CHUJIA CAMOMHTYKLIUH.

DHeprus MarHUTHOTO TO0JIS KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHnyeckue ycTpoWCTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUTaTElb, YCKOPUTEN 3JIEMEHTAPHBIX YacTULl, UHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIuHUM MHIYKIMY MarHUTHOTO MOJIS.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Amnepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKITHH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIAYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3y4eHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue Kojebanusa. ['apmoHuueckue
koneOanus. Ilepuon, uacrora, ammautyna u  (dasa kosnebGanuil. IlpyXMHHBI MasTHUK.
MareMaTHuecKkuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBparienne sHepruu npu
rapMOHUYECKUX KOJeOaHHSIX.

Konebarenbublii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJNOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMAarHUTHBIMU
kosnebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTrUU B UICATLHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX/IeHHbIe MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BriHyX/1eHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

ITepemenHbIl TOK. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJICHUE 3IEKTPUUECKONW HHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE 3EKTpodHepruu. KynpTypa ucnonap3oBaHus
JJIEKTPO’HEPTUH B IOBCEAHEBHON XKU3HHU.
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TexHuueckue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: DICKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoyieOaTeIbHON CUCTEMBI (TIPYKUHHBINA WM MAaTeMAaTHYECKUN
MasITHUK).

HabGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaHUH.

Habmroienue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuwiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKA W HAalpsOKEHUS OT BPEMEHM) JJId
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU WHIYKTUBHOCTHU U
KOHJIEHCATOoPA.

Monenb TUHUY 2IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH NIEPUOA MAJIbIX KOJI€OaHHH rpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue MepeMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuueckre BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs
U januHa BonHBL [lomepeunble W mpojaonbHble BONHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS HM3JIy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BekTopoB E, B, V B anexkrpomarautHoit BoiHe. CBONCTBA AIE€KTPOMATHUTHBIX BOJIH:
OTpa)keHHMEe, TNpeJoMJIeHHe, noispuzauus, audpakuus, wuHTeppepeHuus. CkopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHne 31EeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOLIEH Cpeibl.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMATHOCTHMKA B TEXHUKE W MEIULMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HaGmronenne oTpakeHus U IPETIOMIICHUS MEXaHUYECKIX BOJIH.

Habmonenue narepdepeHnnu 1 1udpakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMUTYAOM M YacTOTOH
KoJie0aHui.
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HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHNE CBETA B OJHOPOJHON cpesie.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHU B IJIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkOHbI IMpeIOMIICHUS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yroa IMOJIHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cseta. CiioxxkHbll cocTaB O6enoro cera. L{ser.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pAaCCTOSHUE U
ONTHUYECKasl CHJIa TOHKOM JInH3bI. [locTpoeHne n3odpaxeHuii B coOMparomyuX U pacCceuBarOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JINH30M.

ITpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTHUKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI01€HUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JBYX CHH(]Aa3HbBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoiicTBa M IpaKTHUYECKOEe IMPHUMEHEHHMEe: OYKH, Jyna, (oToammapar,
NPOEKIMOHHBIN arnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAs PEeHIETKa,
HOJIIPON L.

Llemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaKEHUWE U IpeloMieHHe cBeTa. Onruueckue
puOOopBI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/IA.

UccnenoBanue CBOMCTB M300paKeHUI B JIMH3aX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosrydyeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKCHUHN B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH

I'paHHLBI TPUMEHUMOCTH KJIACCMYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOW TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJSL CKOPOCTH CBE€Ta B  BaKyyMe, IIPHHLUI
OTHOCHUTEIIBHOCTH DWHINTEHHA.
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OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHHUE JIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.
Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmeol K6anmoeoii onmuKu

®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GoTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYIIHC
dboToHa.
OtkpeiTue u wucciaenoBanue (oroddpdexra. Omnbiter A. I. CromeroBa. 3akoHBI

dotoaddekra. YpaBuenue DitHmreiHa 115 hoToddpdekra. «KpacHas rpanuma» Gororddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHUYEeCKUE YCTPOHCTBA M MPAKTHYECKOE NpUMEHEeHHE: (POoTodIeMeHT, (HOTOJATIHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otoa(deKT Ha YCTAaHOBKE C LIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

CBeToaHoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
Mozenb atoMa. [locrynarsl bopa. U3nmydenue u normnomieHue (GOTOHOB NpU MEPEXOE aTroma ¢
OJIHOTO YPOBHS 2HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopmyckyaspHoO-BOIHOBON Ayaan3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHnueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mogens omnbita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCHepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHUS siApa. OTKpBITHE paAMOAKTUBHOCTH.
Omneiter Pe3epdopaa mo onpeneneHnio coctaBa paanoakTUBHOTO u3mydeHusi. CBoicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paqnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA M HeWTpoHA. HykimonHas monaens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnana. ['aMma-uziyueHue. 3akoH
paZoaKTUBHOIO pacnaja.

DOHeprust CBA3M HyKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl sapa.
Anepubie peakunu. JleneHue u CUHTE3 AEp.
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SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOmeMbl W TMEPCHEKTHBBHI  SACPHOU
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHL.

OyHaaMeHTanbHbIE B3auMozeicTBus. EquHcTBO hr3nyeckoit KapTHHBI MHUpA.

TexHUYeckue yCcTpONCTBAa U NPAKTHYECKOE NPUMEHEHHUE: IO3MMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpekoB YacTHIl (TIO TOTOBBIM (hoTOTrpadusiM).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKHU

Oransl pa3BuTus actpoHomui. [Ipukinagnoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMHUHU.

Bun 3Bé3aH0ro Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

Conneunas cucrema.

Connue. Conneunas axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKU. /[narpamMmma «CreKTpalIbHbII KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3/  IJIaBHOMU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBIE MPEACTABIECHUS O
MPOUCXOKACHUH U BOJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [TyTs — Hamma ["anaktuka. [lonoxxenne u npmwxenne Connna B ['amaktuke. Turbl
rajJlakTUK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnydeHue.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUIN
JUISL OTIPEJIENIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, nmiaaner, Mieunoro IlyTu.

O0o0maroniee NOBTOpeHHE

Posnb Qu3uKM W acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOH, COIUaTbHOW W
TUYECKOH chepax AeaTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH U aCTPOHOMUHU B COBPEMEHHON
HAayyHOM KapTHHE MHUpa, poib (U3MUECKOH Teopuu B (POPMUPOBAHUU TPEACTABIECHUN O
buznyeckoil kKapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM PSSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUMN O MPUPOJIE.

MexnpeamMeTHblie CBSI3H

N3yuenmne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kilacce oCymIecTBISiCTCS C YUYETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C HM3YYEHHMEM METOJOB HAy4YHOIO IO3HAHUS:
ABJICHME, HAay4HbIM (akr, rumoresa, (uznuyeckas BeIMUYMHA, 3aKOH, TEOpUs, HAONOJEHHE,
JKCIIEPUMEHT, MOJIEITUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

14



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKUue (YHKIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPBl M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMAIN TUNIOCKUX (QUTyp H 00BEMa Tell.

buonozus: anekrpudeckue ABICHUS B )KUBOW PUPOJIE, KOJIeOaTENbHbIE IBUKEHUS B )KUBOI
MPUPOJE, ONITUYECKHE SIBJICHUS B AKUBOM IPUPOAE, NCHCTBUE paAualliy Ha )KMUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perIéTKH, CIIEKTPaIbHbBIN aHAU3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyI, (PoTOChEMKA 3eMHOI
IIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: AMHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOr0 TOKa, 3JEKTPOBUTATED,
UHAYKIMOHHAs [e4yb, pajap, paJuoONpUEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHast OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenune yudeOHOro mpeamera «@Pus3nka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOMDKHO  OOECHEYUTh JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U NIPEIMETHBIX 00Pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOEHMs yueOHOro mnpeamera «Du3uka» JOJKHBI OTpa)aTb
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimpeHue KU3HEHHOTO OMBITAa M ONbBITa JIEATEIBHOCTH B IMPOLECCE peaTn3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUYEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECAX T'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAIBLHBIMH HWHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIMAMU M Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHMCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO M TPUHUMATh OCO3HAHHBIC PEIICHHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILErO
buznueckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K Pa3IMIHBIM cpepam nmpodeccHoHaTBHOM e TEIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIM BbIOOp Oyayiiell mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJAacTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTyphbl, OCO3HaHME IJIO0AJIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
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MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpeHHe OMbITa JEATEIIbHOCTA 9SKOJIOTMYECKOM HAIpaBIEHHOCTM Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (pHu3mKe;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (HPU3UIECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCEe M3yUeHUS (PU3UKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIbCKYIO ACSITEIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3oBble joruyeckue AeicTBUs:

CaMOCTOSITENILHO (hOPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENENIATh 1ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTEepPUAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCIOBHUSIX pPEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBbie ucciegoBaTe/bCKue 1eHCTBUSA

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
(GU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJOB PEIICHHS 3319
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHSI,

BIIQJICTh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE MPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3a7ady, BBIABUTATh
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JUTS J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHS,

AHATM3UPOBATH IMOJTYYCHHBIE B X0O/IC PEIICHHS 3a]1a9H PE3yJIbTAThI, KPUTHUECKU OIICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEITLHOCTH, B TOM
qHCIie TIPU U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;
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CTaBUTh MPOOJIEMBI U 3a]]auH, JOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.
Paborta ¢ nnopmanmeii:

BJIAJICTh HABBIKAMHU MOJYy4YeHUs MH(OpManuu (U3UIECKOTO COJACPKAHUSA M3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeAcTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (M3UYECKOTO COACPIKAaHUS B pa3IMYHBIX (opMmMaTax ¢ yd&ToM
Ha3Ha4YeHUs THPOPMAIUH U LIEI€BON ayAUTOPUHU, BBIOMPasi ONTUMAIbHYIO (POpMY MpeacTaBICHUS
U BU3yaJIM3aliH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (DU3UKHU M BO BHE-YPOUHOM NESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHHUKOB, 00CYKJIaTh pE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 Y4aCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3jIMYHbIX CHUTyalUsX,
MPOSBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUA
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/IaUH;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUICHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBIMIOJTHEHUSI TMpaKTUYecKo paboThl € Y4ETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO 3PYIUIMH B 00J1acTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIA YPOBEHb.
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CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTELIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedieKCHU KaKk OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUU;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PEeIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B mporiecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOTPAMMEI 110 (PU3UKE ISt
YPOBHSI CpEIHEr0 00mero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEJUIEKT, MPeANoaralouui copMIUpOBaHHOCTb:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE HMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJIEHUE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOLMOHAILHBIM U3MEHEHUSM U MPOSIBIISITH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE IpPYTHUX,
YUUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMMHU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poijib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPAKTHYECKON
JESATENILHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHMIBI TNPUMEHEHUS H3YUYEHHBIX (U3MUECKUX Mojenel: MaTephabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TN, TOUECUHBIH AIIEKTPUUECKUHN 3apsii MpPH pelIeHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEWHOE IBI)KEHHE, CBOOOIHOE TMajleHHue Tell,
JIBUKEHHE MO OKPY>KHOCTHU, HHEPITUS, B3auMoieiicTBUE Tel, nuddy3us, OpOyHOBCKOE JBUKCHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tell IpU HarpeBaHUU (OXJIAXKACHUN),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJEHCAIUs, IUIaBIEHUE, KPHUCTAUIM3ALUs, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBILICHHE JaBJICHUS ra3a P €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBA3b
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MEX]ly TapaMeTpaMH COCTOSIHUS Tra3a B HM30IpONEccax, JIEKTpU3alus TeJl, B3aUMOJCHCTBUE
3apsaa0B;

OMHCHIBATh MEXAHMUYECKOE JIBMIKCHUE, UCTONB3Ys (PM3MUECKHE BEIUYHMHBI: KOOPIWHATA,
MyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC Tela, KMHETUYECKas
DHEprus, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHM4YeCKas MOIIHOCTh; IPHU
OTIMCaHUU MPABWIBHO TPAKTOBATh (PU3HUECKHUI CMBICI UCITOIb3YEMbIX BEJTUYNH, UX 0003HAYCHU S
W eIUHUIBI, HAXOAUTHh (POPMYJIBI, CBSA3BIBAIONIUE JAHHYIO (U3MYECKYIO0 BEIUYHHY C IPYTUMU
BEIUYMHAMU;

ONKMCHIBATh H3YyYECHHBIEC TEIUIOBbIC CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS, HCIOJIb3YS
¢du3nyecKkue BEIMYMHBL: JaBIICHUE Ta3a, TEeMIlepaTrypa, CPEAHssl KUHETHUYeCKas DSHEPTHs
Xa0TUYECKOr0 JBHXKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIe3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UIECKHUI CMBICI HCITOJIb3YEMbIX BEITUYHH,
uX O0003HAYEHUS W EIUHUIIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE AAHHYIO (U3UUYECKYIO
BEJIMYMHY C IPYTUMHU BEIIMYUHAM;

ONUCHIBaTh M3YyYECHHBIC SJIEKTPUUECKHE CBOKCTBA BELIECTBA M DJIEKTPUUECKHUE SBIICHMS
(mpotiecchl), UCTONB3Ysl (GU3NYECKUE BEIUYUHBL: ANEKTPUUYECKUUN 3apsisl, dJIEKTPUUYECKOe MOoJe,
HanpsHKEHHOCTh  TTOJIS,, MOTEHUMAN, PAa3HOCTh MOTEHUMAJIOB; IPU ONWUCAHUM IPABUIIBHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOJB3yEMbBIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBI;
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEIMYMHAMU,

aHAJIM3UPOBaTh (DPU3UYECKHE TPOIECCHl W SBJICHHS, HCTIONB3YysS (PU3NUECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BCceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, PUHILIMI CYNEPHO3ULUN CUJI, TPUHIUIT
PaBHONPABUS UHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEAHEM KUHETHUYECKOM HDHEPIUU TEIIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, epBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
AIEKTPUIECKOTO 3apsijia, 3akoH KysoHa, mpu 3TOM pa3indarh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOE BhIPAKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIIMH, MPUOOPOB U TEXHUYECKUX YCTPONCTB;
pasnuyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B IOBCETHEBHON KU3HH,

BBITIOJHATh JKCIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEpEHU#, TMpu dSTOM  (HOopMyIHpOBaTh
npobiieMy/3aqaqy v TUIIOTe3y y4eOHOTO AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE H3MEpPEHHUs (U3MYECKUX BEIMYUH, TPH STOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W HCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPEUIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3NIECKUMU BETUIMHAMU C UCTIOIB30BAHUEM TIPSIMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATHh PE3yJbTaThl IMOITYYCHHOUN
3aBUCHUMOCTHU (PU3NYECCKUX BEIMYUH B BHJIE TAOIHI] U TPadUKOB, 1€7aTh BEIBOJIBI 10 PE3yJIbTaTaM
HCCIIeIOBAHUS;

coOnrofarth mpaBuiaa O€30MacHOrO TpyJa MPU TPOBEACHHHM HCCICIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEILCKOH W TMPOCKTHOM JCATEIHHOCTH C
WCITOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYAOBAHUS;
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pemate pacu€THbIE 3ala4d C SIBHO 3a/laHHON (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢u3nveckre 3aKOHBI M MIPUHIUIIB], HA OCHOBE aHAJIM3a YCJIOBUS 33[a4d BHIOMPATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HaUCHHs (PU3MYeCcKON BEIIMYHHBI,

pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HEIPOTUBOPEUMBYIO LIETIOYKY
paccyXJIeHUM ¢ OMOpOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

MCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUsS, HHTEpIpETalid U MPEACTaBICHUS Y4yeOHOW U HaydHO-
NOMYJISIpHOM HH(GOpMAIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
noJy4aeMyro HH(opMaIuo;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUIECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUCHUS
0e30MacHOCTH IpU OOpPAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOIIEH cpeie;

paboTaTh B IPYIMIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATBHBIX POJIECH, IUIAHUPOBATh PaboTy
TPYIIbl, PAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CHUTYyallMsiX, afcKBaTHO OICHMBATH BKJIAJ KaKIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHON KapTHHBI MHUpA, B Pa3BUTHU COBPEMEHHON TEXHHUKHU M TEXHOJIOTHH, B NMPaKTHUECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBIBaTh TPAHHILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUUYECKUI 3aps ], JIyd CBETa, TOUCUHBIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb AaTOMa, HyKJIOHHAs
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUECKUX 3a1au;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MPOLECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKIUS, JeHCTBHE MarHUTHOTO IMOJIi HA IPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJSIpU3alUs  CBeTa, JUCHEepCUs CBETa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaliOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTH PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SBJICHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaIpsOKEHUE, SJICKTPUUIECKOE COPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JICKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO MO, cuia Ammepa, cwia JlopeHna, MHIyKTHBHOCTD
KaTYIIKW, SHEPTHs SJIEKTPUUYECKOI0 M MArHUTHOTO TOJEW, MEepHOA W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU TPABUIBHO
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TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0O3HaueHWs M EAUHHUIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BETUUNHAMH;

ONHUCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TMPOLECCHI, HUCIONb3Yys (U3NYECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sE€p, HpPU OMUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, UX O0O3HA4YeHUs U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIUE IAHHYIO (DPU3MUYECKYIO BEIMYMHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3MUECKON BEIUYMHBI;

aHAJIU3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (PU3MUECKHE 3aKOHBI U
OPUHLMIIBL 3akOoH OMa, 3aKOHBI IIOCJENOBAaTEJIBHOIO U IMApajUIeNIbHOTO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHEHHE DifHIITelHA 17151 hoTod(h(hekTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCA, 3aKOH COXPAaHEHUs NIEKTPUYECKOrO 3apsla, 3aKOH COXPAaHEHHUS MacCOBOIO 4HCIIa,
nocrynarel bopa, 3akOH paguOAaKTMBHOIO pacmazna, IpH OSTOM pa3iudarb CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BbIpaXEHHWE M YyCIOBUsA (TpaHuUIbl, 00JIACTH)
IIPUMEHUMOCTH;

OIpEeEIATh HaIlpaBJICHWE BEKTOpPA MHIYKLIMUU MAarHUTHOTO IOJISi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECOBAHUIO (PU3UYECKUX SIBJICHUM M IPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HU3MEpEHUil: mpu 3ToM  (GOpPMYIHPOBATH
npobaemy/3afauy ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOMpaTh yCTaHOBKY U3 PEJIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIWYHMH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOIYYEHHONH 3aBUCUMOCTHU
¢u3nyecKux BENWYMH B BHAE TaOMUI M TpauUKOB, JeiaThb BBIBOABI IO pe3yJbTaTamM
UCCIIEJOBAHMSI;

coOuoiaTh MpaBuia 0€30MacHOro TpyJAa MpU TNPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIENOBAaTEIbCKOW M  IMPOEKTHOW JIEATENbHOCTH C
UCIMOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOpHOro 000y IOBAHUS;

pemate pacu€THbIE 3aa4d C SIBHO 3a/JlaHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4ll BHIOMpATh (PU3NUYECKYIO
MOJieb, BBIACNATH (U3NYECKHE BEIMUMHBI M (OpPMYJIbl, HEOOXOAUMBbIe s €€ pelleHus,
MIPOBOAMTDH PAcU€ThI U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BETHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMOYKY
paccy’XIeHHU C OOPO Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS,

UCIIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33]1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUH
JUI TIOUCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETAllMd M MPEICTaBICHHUS Yy4yeOHOM W HaydHO-
HOMYJIAPHOIN MH(OPMAIIUH, TOJTyY€HHON U3 Pa3INYHbIX HCTOYHUKOB, KpUTHUECKH aHATIM3UPOBATh
noJtygaemMyro uH(OpMaIuio;
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OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacCHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HU [ 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPONCTBAMHU, JJIi COXPAHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpejie;

paboTaTh B IPYIIIE C BHITOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAaHUPOBATh PaboTy
IpyNIbl, pAlMOHAJIBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJAJ KaXXJOI'0 M3 YYaCTHUKOB IPYyINIIbl B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O IIO3HAHUS 2 Bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazpnen 2. MEXAHUKA
2.1 Kunemartuka 5 bubnroreia LIOK
https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
bubmmnoreka HOK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.e dsc];]é).ru 17§ 41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnnorexa [JOK
TEOPHH https://m.edsoo.ru/7f41bf72
bubnnorexa [JOK
32 OCHOBEI TEPMOHAMHKH 10 L https://m.edS(])lo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHHS BEIIECTBA. 5 bubnuotexa [JOK
da30BBIC TIEPEXOTBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pazgea 4.

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

Bu6muoteka [JOK
41 UeKTpocTaTHica 10 1 https://m.edsci.ru/7f41bf72
4.9 [TocTosiHHBIN 31eKTpUYecKuil TOK. ToKH 12 1 1 Bu6muoteka [JOK
B Pa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME
11 KJIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/m Kourposbubie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI pecypest
Pazpea 1. JIEKTPOJIUHAMUKA
11 MaruauTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
WHTyKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Onrriica 10 3 https://m.edsi.ru/7f41c97c
Hroro no pazneny 24

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 bubmmoreka [JOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 I
DIEMEHTEI KBAHTOBOI ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubnuorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE TIOBTOPEHHUE
bubnmnorexa [JOK
o1 Oboburaromee norToperie 4 https://m.edsi.ru/7f41097c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Conepxanue HaMOHAIBHBIX, PETHOHAIBHBIX M ATHOKYJIBTYPHBIX OCOOEHHOCTEH IO
OpeaAMeTy  OTPaXEeHO B  KaJCHAAPHO-TEMATHYECKOM  IUIAHHPOBAaHUM C  Y4ETOM
COOTBETCTBYIOLIMX TEM, IMOJOKEHHH 0a30BOro KOMIOHEHTA NpOrpaMMmsbl. PacnpeneneHus
yu4eOHOTO BpEMEHHU 3alUIaHUpPOBAaHBI B (OpPME SKCKYpPCHH, YPOKOB WM BKJIIOYEHBI
(parMeHTapHO B YPOKH.

HaIII/IOHaJ'[LHLIe, PEruaoHaJIbHBLIE U OTHOKYJIbTYPHLIC 0COOEHHOCTH IO (1)H3HKe

Nen/mm Ne Tema ypoka HPK
YPOKa
10 k1ace
1 1/1 Uro 1 Kak uzydaeT pusmka. Bxnan yuenslx Ypaiia B co3anue
Pu3nyecKue 3aKOHbI U COBPEMEHHOM TEOPUU CTPOEHUS
teopun. Gusnyeckas BEILIECTBA.
KapTHHa MHpa.
2/3 Ckopocts. YckopeHue [Tpobnema yBenuueHus: CKOPOCTH
2 TPAHCIIOPTHBIX ITIOTOKOB Ha

TeppuTopun YensOuHCKoW 00J1acTH.

13/14 | 3akoH coxpaHeHus uMIyibca | [lepcrieKTHBBI pa3BUTHUS

3 pakeroctpoenus Ha FOxHOM Ypare.
20/21 OcBoeHne KocMoca Bxnan unxxenepoB u yuenbix FOxHoro
4 VYpana B pa3BUTHE KOCMUUYECKON
TEXHUKHU.
1/27 | TemnoBoe paBHOBECHE. Oco0eHHOCTH TEIIOBOTO peKUMa
5 Temnepatypa npuposl FOxHoro Ypana
6 12/44 | [IpumeHeHue ra30B [IpumeHeHue Ta30B B
METAJLTyPrHYECKOM TPOU3BOICTBE
7 14/46 TemnoBele nBUTATETN Hcnonbp3oBaHne TEMIOBLIX IBUTATEIECH
Ha MPOMBINUIEHHBIX 00BeKTax KOxxHOTO
VYpana
16/48 Pabora xonoauiisHON Hcmonbs3oBanne X0M0WILHON TEXHUKA
8 MAaIlIHbI B ITUIICBON TPOMBIIIIIICHHOCTH

OxnOTO Ypana

9 3/60 DJIeKTpUIECcKOe MoJie OCoOEHHOCTH PIEKTPUIECKHX TTOJIEeH
Ha TeppuTOopun YensaOMHCKOM 001acTH.

6/63 JusnexTpuku B Hcnonb3oBaHne TUANEKTPUUECKUX
10 AIIEKTPOCTATUYECKOM I10JIE MaTepuaIoB Ha METAILTYPrHUECKOM
MIPOU3BOJICTBE
11 kaace
1 8/8 [Tpumenenue [IpumeHeHue AIIeKTpoIin3a Ha
AIEKTPOIPOBOTHOCTH npeanpusaTHsIX YeasiOnHCKo#i o0mactr
JKUIKOCTH
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2 4/24 [TepemeHnHbI# 25IeKTpUUecKHil | BrITOBOE M TPOMBITIUIEHHOE

TOK UCTIOJIb30BaHUE NTEPEMEHHOT0 TOKA
3 5/25 ['eneparop snexrpuueckoro | Cucrema TUHUH 3MeKTpoIiepeiad B
toka. Tpancdopmarop MeramtypruaeckoM panoHe
YensiOuncka
4 7127 Pa3zButue cpencTB cBs3H. Hcropust pa3BUTHS CPEACTB CBS3H B
YensOuHCKOM 061aCTH
5 5/54 SnepHble peakuu. Poxs U. B. KypuaroBa B coznanuu
nepsoit ADC
6 6/55 DHeprust JeeHus suep Hctopus r. Cuexxuncka u r. O3epcka
ypaHa.
7 7/56 DHeprus CHHTE3a aTOMHBIX N3yuenune mpobaeMbl OMOTOTHIECKOTO
snep. buonornyeckoe JICHCTBUS U3TY4YCHUI OHOJIOTOM
JICHCTBUE PAJIMOAKTHBHBIX TumodeeBbIM-PecoBckuM
W3JyYEHHM.

Jlutepatypa, ucrosib3yemasl Ha ypokax, ais odecneuenus HPOO:

1. A.W.JIeBut. HOxHbIit Ypan: reorpadusi, SKOIOTHsS, PUPOIONIOIB30BaHIE. YUueOHOe
nocobue. Yensounck, FOxxHO-Ypanbckoe KHIKHOE H3aaTeabcTBo, 2001.

2. Ilpupona YensObuHckor obOmactu /moxa pemakuuerdr M.A.AnapeeBoil. — YensOuHCK:
Hznparensctro UI'TTY, 2000,

3. Bcest Poccus. Bpata Pudes. — M.: «MockoBckuii mucartenby Mo 3aka3y aMUHUACTPALUN
UYensbunckoit oobnactu. — 2006.
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