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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha YpPOBHE CpEIHEro o0OImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUII K pe3yabTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTelbHOM mporpammsbl, npeacTtaBieHHbIX B @T'OC COO, a Taxxke ¢ yu€tom denepabHON
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTILMH TpEnogaBanus yueObHoro npeamera «Dusnkay B
oOpa3oBaTenbHBIX  opraHm3anmusix  Poccuiickoit ~ ®exepanuu,  peamu3ylomMX  OCHOBHEBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copeprkanue mporpaMMsl 1Mo (hPU3KMKe HaApaBIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa oOyvaromuxcss 10—11 kmaccoB mpu o0ydeHnn ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITeIbHOCTHOTO NoaxoAa. [IporpaMMa o ¢gusuke COOTBETCTBYET TPEOOBaHUIM
OI'OC COO x mnIaHupyeMbIM JIMYHOCTHBIM, IMPEIMETHBIM M METallpeIMETHBIM pe3yiabTaTaM
o0Oy4eHHs, a TaKKe yIUTHIBACT HEOOXOAMMOCTh pean3alliil MeX TPEJIMETHBIX CBs3ei (U3MKH ¢
€CTeCTBEHHO-HAYYHBIMU YUYE€OHBIMH TIpeaMeTaMu. B Hell onpenessiroTcss OCHOBHBIE TSN N3YUSHHSI
(bU3MKH Ha YpPOBHE CpeHEro ooOiiero oOpa3oBaHUs, TUIAHUPYEMBIE pe3yIbTaThl OCBOCHUS Kypca
(U3HKY: INYHOCTHBIE, METa NPEAMETHBIE, IPEAMETHBIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [IJIaHUpPyEMblE€ PE3YyIbTaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypPOBHE, B TOM UHCIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnka» no rogam o0yyeHusl.

dusnka Kak Hayka 0 HauOoJiee OOIMMX 3aKOHAX TMPUPOJIBI, BHICTYIAsl B Ka4ECTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTEMY 3HAaHUN 00 OKpYyKaloleM MHpeE.
HIkonpHBINA Kypc (PU3UKH — CHCTEMOOOPA3YIOUIHil ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (U3UYECKUE 3aKOHBI JIS)KaT B OCHOBE IPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMUEH,
ounosoruei, pusmdeckoil reorpadueit 1 actpoHomueit. Vcnonap30BaHNe U aKTUBHOE MPUMEHEHHUE
(bMBUYECKUX 3HAHUN OMpeIeNsieT XapakTep M pPa3BUTHE DPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEpPreTHKH, TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IMOJIyYE€HHUS HOBBIX MAaTepUalOB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. 3yuenue Gpusmku BHOCUT OCHOBHOM BKJIaa B (POPMUPOBAHUE €CTECTBEHHO -
HAay4yHOM KapTUHBI MHpa oOydaroumuxcs, B (GOpMHUPOBAHHWE YMEHUN MPUMEHSTh HAYYHBIH METO]
MO3HAHUS MPY BHIMOIHEHUH UMU y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca (u3uKu 1715 ypOBHSL CpeqHEro oOiiero oOpa3oBaHus MOJOXKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEHl KypC SIBISIETCS JIOTHUECKHU 3aBEpPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3lieioB (DM3HMKH, BKIIOYAET KaK BOMPOCHl KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hell maTepuan Kypca (GU3UKH OObEIUHEH BOKPYT
¢buznueckux Teopuit. Benymum B Kypce siBisieTcs: popMHpOBaHUE MPEICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuszanus npennojaraeT HCIOJIb30BaHHE T'yMaHUTapHOIO
MOTeHIMana (GU3NIECKON HayKH, OCMBICIICHHE CBS3U Pa3BUTHSA (PU3MKM C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIeMaMu.

Hoes npuxnaomnoti nanpaenennocmu. Kypce GU3UKM MpeanoiaraeT 3HaKOMCTBO C HIMPOKHM
KPYrOM TEXHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoes oKxonocuzayuu pealnsyercss TIOCPEICTBOM BBEJICHHMS JIIEMEHTOB  COJEpKaHUS,
MOCBSIIEHHBIX SKOJOIMYECKHMM Mpo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a Takke 0OCYXIEHUS MpoOJieM palMOHAIBHOTO MPUPOAONOIH30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha ypOBHE CpeIHEero oOmero o0pa3oBaHHS
ABIISAIOTCS  (u3MUecKkue Teopun ((POpMHUPOBAHHE TMPEJICTABICHUH O CTPYKType IOCTPOCHUS
¢busnueckoil Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB ¥ TPHHIHUIIOB B COBPEMEHHBIX
MNpCACTaBJICHUAX O MPHUPOAC, I'paHUIAX IMPHUMCHUMOCTHU TCOpHﬁ, JUIA OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJICHUN U IPOLIECCOB).

CurcTeMHO-JIeITEIbHOCTHBIA MOAX0J B Kypce (PU3MKU peanu3yercs Mpexke BCEro 3a CUér
OpraHu3allii SKCIEPUMEHTAIBHON JAeaTenbHOCTH oOydaromuxcs. s 6a30BOro ypoBHSI Kypca
(GU3MKH — 3TO HMCHOJB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB M
nabopaToOpHBIX paboOT, KOTOphIE B MporpamMme Mo ¢u3nKe OOBEAMHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BrigeneHune B yka3aHHOM IepedyHe J1aDOpaTOpHBIX padoT,
IMPOBOAVMMBIX [JIsI KOHTPOJA W OHLCHKH, OCYHICCTBIACTCA YYaCTHUKaMU O6pa3OBaT€J'II)HOFO
rporecca UCXoAsl U3 OCOOCHHOCTEN IJIaHMPOBaHUS W OCHaleHWs kabuHera (usuku. Ilpu stom
obOecrieunBaeTcs OBJAJEHHE OOYYAIOUIUMUCS YMEHUSMU IPOBOJUTH KOCBEHHbBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHMOCTEHN (bHSI/It—IeCKI/IX BCIIMUMH HW TIOCTAHOBKY OIIBITOB II0 IIPOBCPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BanManme YACTACTCA pCHICHUTO paC‘-IéTHI)IX 1 Ka4YE€CTBCHHBIX 3a/1a4. HpI/I OTOM JIA
pacuéTHBIX 3aJady MPUOPUTETOM SIBIIIOTCA 33Ja4M C SIBHO 33JaHHON (U3NYECKOW MOJEIBIO,
MO3BOJISIFOIINE MPUMEHSTh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeia Kypca,
TaK U UHTCTPUPYA 3HAHUA U3 Pa3HbIX PasgciIoOB. ,Z[J'ISI KauC€CTBCHHBIX 3a/1a4 IPUOPUTETOM ABJIAKOTCA
3a/laHUsl Ha OOBsICHEHHE MPOTEeKaHUs (GU3NYECKUX SBJICHUU U MPOLECCOB B OKPY)KAIOLIEH KU3HHU,
TpeOytorire BbI0opa GU3NYECKON MOIEH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBum ¢ TpeboBanmsimu @I'OC COO k MaTepHaIbHO-TEXHUIECKOMY 00ECIICYCHHIO
y4eOHOro Tporiecca 0a30BbIi ypoBEHb Kypca (M3MKKA Ha YPOBHE CpeaHero oOiiero oOpa3oBaHUs
JOJKEeH M3y4daThCs B YCIOBHUSX NpeaIMETHOro KaOuHera (U3UKM WIHM B YCIOBHUAX
MHTEIPUPOBAHHOTO KaOMHETa NPEIMETOB €CTeCTBEHHO-HAydyHOTo IHKiIa. B kabunere ¢usuku
JOJKHO OBITh HE0OXOoIuMoOE J1abopaTOpHOE OOOPYAOBAHME JUIsl BBIMOJIHEHUS YKAa3aHHBIX B
IporpaMme mo Gpu3nKe ydeHMUIeCKUX MPaKTUUECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCI B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAJbHONH JOCTATOYHOCTH M OOECHEeYMBaeT IMOCTAHOBKY MEPEUYUCIIEHHBIX B IMPOTpaMMe IO
(¢u3MKe KIIOYEBbIX JEMOHCTpalUUid M MCCIENIOBAaHUSA M3y4yaeMbIX SIBJICHUW U TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe 000pyAOBaHUE ANl YICHHUECKUX MPAKTUYECKUX padoT (GopMHpyeTcs B BUJEC
TeMaTU4YeCKMX KOMILUIEKTOB M oOOecrmeuynBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temaruueckue KOMILIEKTHI J1abopaTOpHOro OOOpyHOBaHUS JOJKHBI  OBITh
MOCTPOCHBI HAa KOMIUJIEKCHOM HCIOJIb30BAaHUU AaHAJOTOBBIX M IU(POBBIX HPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU IIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE HHTEPECA U CTPEMJIICHHSI 00yUYaIOIIMXCS K HAYYHOMY U3Y4EHUIO TIPUPO/IbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHMA O HAyyHOM METOJIe TO3HaHUS M  (QOPMHUPOBaHUE

UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;
e (opMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH,



(dbopMupoBaHHEe YMEHUN OOBICHATH SBICHUS C MCIOIh30BAaHUEM (DU3MUECKUX 3HAHUUA U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHHE TPEICTABICHUNA O POJM (PU3UKU JJIS Pa3BUTHs JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3THX Iieiedl oOecreynBaeTCsi pPEIICHHEM CIEIYIONIMX 3a1ad B IIpoIecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

npuoOpeTeHNe CHCTEMBI 3HAHUK 00 00mMX (DM3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (U3HKY, JEKTPOJWHAMHKY, KBAaHTOBYIO
(GU3UKY U DIIEMEHTHI aCTPO(DU3NKH;

(hopMupoBaHHE YMEHHI IPUMEHATh TEOPETUUECKUE 3HAHUS U OOBSICHEHUST (PU3NIECKUX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HH;
OCBOEHHE CIIOCOOO0B PEIIeHNs PAa3IMYHbIX 331a4 C SIBHO 33/IaHHOM (pru3ndecKoil MOJembIo,
3aj1a4, MMOIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/JaHNne (PU3MUECKOI MOJIeNH, aIleKBaTHON
YCIIOBHSIM 33]1a4H;

MOHWMaHWe (U3NYECKHX OCHOB M TPHHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS HA OKPYKAIOIIYIO CPELY;

OBJIAZICHWE METOJAMH CAMOCTOSTEIIFHOTO TUTAHUPOBAHUS W TIPOBENCHHS (DU3NIECKUX
HKCTIEPUMEHTOB, aHAJIHM3a W UHTEPIPETAnU HH(POPMAIIH, OTIPEIEICHUs JOCTOBEPHOCTH
MOJIy9E€HHOTO Pe3yNIbTaTa;

CO3JIaHME YCJOBUH Ui Pa3BUTHS YMEHHUI NPOEKTHO-HCCIENIOBATENHCKONW, TBOPUECKON
JEATeTbHOCTH.

Ha usydenne ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE cpeaHero odmero obpazoBanus B 11
KJacce OTBOAMTCS 68 yacoB (2 yaca B HEJIEIIO).

[Ipemyiaraemerii B mporpamMmmMe 1o (pu3uke mepedeHb Jab0paTOPHBIX M MPAKTHUYECKHX padoT
SBJIIETCS PEKOMEHJOBAaHHBIM, YUUTENb JAETAeT BHIOOP MPOBEACHHUS JIaOOPATOPHBIX PadOT U OMBITOB
¢ yu€TOM MHANBUIYATLHBIX 0COOCHHOCTEH 00yJaIomuXCsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

OcBoenune yweOHOro mnpeamera «®Pu3uka» Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUS
(0a30BBIN YPOBEHB) JODKHO 00ECTICUUTH IOCTUKEHUE CICAYIOMINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U IpEeIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE PE3yNbTAaThl OCBOEHUs yueOHOro mnpeamera «Dduzukay TOKHBI OTpa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOIIMXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX yOE€XJIEHUH,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO O0IIECTBa, pacCIIMPEHUE KU3HEHHOTO
OTIBITA U OTIBITA JIEATEILHOCTH B IPOIIECCE peaTu3allii OCHOBHBIX HAMpaBJICHUN BOCIUTATEIHHOU
JIEITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh  TPAKAAHCKOW  TO3WUIMU  OOyJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBa;

MPUHATAE TPATUIIMOHHBIX OOIICYETOBEYECKUX TyMAHUCTHYECKUX U JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEIBHOCTh B HWHTEpPECax TpakJaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

yMEHHUE B3aUMOJCHCTBOBATh C COIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIMSIMU
1 Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTapHOUN U BOJOHTEPCKOMN NIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM POCCUUCKUX YUEHBIX
B 00y1acTi PU3UKHU M TEXHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIIEHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSACHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKJIKOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYLIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpPEC K pa3IudHbIM chepam npodecCHOHATBHON NesITeNbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3MKOM W TEXHUKOW, YMEHHME COBepIIaTh OCO3HAaHHBIM BBIOOp Oyaymiedt mnpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMI0O W caMOooOpa3oBaHHUIO B obOimacTu (DM3HKU Ha
MPOTSHKEHUH BCEH )KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKOW KyJIbTYpPhl, OCO3HAHHE TJO0AIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEVCTBUI B OKPYXKAIOLLIEH Cpelie Ha OCHOBE 3HAHUS LIEIEeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIupeHUe ONbITa JEATEIBHOCTH IKOJIOTMUECKON HAIIPABIEHHOCTH HA OCHOBE MMEIOLIUXCS
3HaHUH 10 (PHU3HKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nvecKkoil HayKH;

OCO3HAHHE LIEHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTb B IPOLIECCE M3YyYeHUs (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neiicTBus:

CaMOCTOSITEIIBHO  (POPMYITHPOBAThL M aKTyaJIM3MPOBATh TMPOOJIEMy, paccMaTpuBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOJIeMBbl ¢ YIETOM aHAJIM3a UMEIONUXCS MAaTEPHATBHBIX H
HEMaTePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSATCIHLHOCTH, OIICHHBATh COOTBETCTBHE pE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH NESTEIHLHOCTH,

KOOPAMHUPOBATh M BBIOJHATH pPabdOTy B YCIOBUSIX pEAITBHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUSAMH W METOJAMH (U3NYECKOM
HaYKH;

BJIQJICTh HAaBBIKAMH Yy4eOHO-HCCIICOBATEIBCKOM W TPOEKTHOW AEATENIBHOCTH B 00JacTh
(GU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY IMOWCKY METOJIOB PEIICHUs 3a/1ad
(U3NIECKOTO COACPIKaHMS, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BHJAMH JESITEIBHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHMS, €ro WHTEPIpPETAIlWH,
peoOpa30BaHUIO U MPUMEHECHUIO B Pa3JIMYHBIX YYCOHBIX CHUTYAIUSX, B TOM YHUCIIC TPU CO3JaHUU
y4eOHBIX POEKTOB B 001aCTH (DU3HKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBS3HM M aKTyaJIM3MpPOBATh 3a/1avy, BBIIIBUTATh TUIIOTE3Y
e€ peleHus, HAXOJUTh apryMEHThI JJIs JJOKa3aTebCTBA CBOUX YTBEPIKIICHHIA, 3a/1aBaTh MapaMeTphbl
Y KPUTEPHH PEUICHHUS;

aHAJIM3UPOBATH TMOJIyYCHHBIC B XOJ€ PEIICHUs 3aauld Pe3ylbTaThl, KpUTHUYECKHU OLEHUBATH
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYTUPOBaATh COOCTBEHHBIEC 337]a4l B 00pa30BaTENbHON JESITENTLHOCTH, B TOM
qHclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HAaBBIKAMHU MOJy4YeHUs WH(POpManMu (PU3NYECKOTO COJEpKAHHUS W3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEJIBHO OCYIIECTBJIATH IIOHUCK, aHalu3, CHCTEMATU3aLUI0 U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCII0JIb30BATh CPEJICTBA MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pElIEHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3allMOHHBIX 3ajjad C COOJIIOJIEHUEM TpeOoBaHUM
SPrOHOMHKH, TEXHHKH O€30IacCHOCTH, THTHEHBI, PEeCcypcocOEepe:KeHHs, MPAaBOBBIX M ITHYECKHX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COACPKAHMSI B PA3IMYHBIX (popMaTax ¢ yd4éTOM Ha3HAUYCHUS
nHpopMallMd W IeJIEBOM ayAUTOPUM, BbIOMpas ONTUMaIbHYIO (GOpMYy TMpEACTaBICHUS U
BU3yaIHU3aIiu.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE el CTBHUS:

OCYIIIECTBIISATH OOIICHUE HA YPOKaX (PU3UKH M BO BHEYPOUHOU JICATSIILHOCTH,

pacrno3HaBaTh NPEANOCBIIIKHA KOH(i).]'H/IKTHI)IX CI/ITyaI_[I/II\/'I U CMATYaTh KOH(i)J'II/IKTI)I;

Pa3BEPHYTO W JIOTHIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOIb30BAaHHEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOTHI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JAECUCTBUH C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

IMpUHUMAThL TCIINU COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHHUPOBATH )I@ﬁCTBI/IfI
Mo €€ MOCTIKEHUIO: COCTaBJIATh IUIaH JACHCTBUM, pacnpeleisiTb PO € Y4ETOM MHEHUH
YYaCTHUKOB, 00CY)X/IaTh pe3yJabTaThl COBMECTHOMN pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIa/a U KaXJI0T0 YYaCTHHKA KOMaH/bl B OOIMIMNA pe3ylbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

npeajaraTb HOBbIE TMPOEKTHI, OICHHBATh HJAEU C MO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3TUYHbBIX CUTYALUSX, TPOSBIIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHULIUATUBHBIM.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYIIECTBIISITh TMO3HABATENBHYIO JIEATEIbHOCTh B 00NMacTH (U3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PEHICHHs] PAacUY€THBIX M KA4eCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI  MPAKTUYECKOW paboThl € yu4éTOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JenaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIIMH B 00JaCTH (DU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCHTH KOPPEKTHUBBI B JESATEIBHOCTb, OLICHHBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BIIQJICTh HABBIKAMHU MMO3HABATEIBHON peeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JACHCTBHIA U
MBICJIUTENbHBIX [TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO TPUHUMATh PEIICHHS 10 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATU3€E PE3yIbTaTOB JACSATEIbHOCTH,

MIPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B npouecce nocTtuxkeHHs! TMUYHOCTHBIX PE3ylIbTaTOB OCBOEHUS MPOrPaMMBI MO (U3HUKE IS
YpOBHSI cpeaHero oOmiero oOpa3oBaHHs y OOYYalOIIUXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh NMOHMUMAaTh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHOU c(hephl, OBITH YBEpPEHHBIM B ce0e€;

CaMOpEryJIHpOBaHUs, BKIIOYAIOLIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBeJIEHUE, CIOCOOHOCTh aalTUPOBAThCA K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH
rMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIONIEH CTpEeMJIEHHE K JIOCTIKEHUIO LEIM M YCIEeXYy,
ONTHUMU3M, HHUIIMATUBHOCTH, YMEHHUE JCHCTBOBATH UCXO/IS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIJIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JPYIuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHMUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C JAPYTrUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbBI
K konmy oOydenuss B 11 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(OOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHUN:

® JIEMOHCTPHPOBAThH HA MPUMEPaX POJib U MeCTO (PU3UKU B (HOPMUPOBAHUN COBPEMEHHOM HAYYHOU
KapTHHbl MHpa, B pa3BUTHH COBPEMEHHOW TEXHUKM W TEXHOJIOTUH, B MPAKTHYECKOU
NS TEITbHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO (PM3MUECKON KAPTUHBI MUPA;

®  YYUTHIBATh IPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (U3MYCCKUX MOJICIICH: TOUCUHBIN JICKTPUICCKUI
3apsij, JIyd CBETa, TOYCYHBIH MCTOYHHMK CBETA, SICPHAS MOJICNIb aTOMa, HYKJIOHHAs MOJCIhb
aTOMHOTO sijIpa MPH perieHrH GU3NISCKUX 3a/1a4;

e pacno3HaBaTh (U3WYECKHUE SBJICHUS (MPOIECChI) W OOBSACHATH WX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKasi MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
WHIYKIUS, ACWCTBME MAarHUTHOTO TOJSI HA TMPOBOJHUK C TOKOM U JIBIXKYIIMICS 3aps,
ANIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, MPSMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPaKeHUE,
npenomiieHue, uHTepdepeHus, audpakius W MONSIpU3ALMS CBETa, JTUCIEPCUsT CBETa,
doTosnexkrpudeckuii 3¢ dekt (pororddekT), CBeTOBOE AaBIEeHUE, BOSHUKHOBEHUE JTMHEHUATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaTHOAKTHUBHOCTE;

® OIUCHIBATh H3yYCHHBIE CBONCTBA BeIIeCTBa (DIEKTPUYECKUE, MATHUTHBIE, ONTHUYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPell) U AIIEKTPOMArHUTHBIC SBICHUS (TPOIIECCHI),
UCTONIBE3YS (U3MYECKUE BEIMYMHBL: DIEKTPUUECKUN 3apsi, Ccuila TOKa, OJIEKTPHUYECKOoe



HaIpsHKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, 3JIEKTPOABIKYILAsL CUIIA,
paboTa TOKa, MHIYKLIMS MAarHUTHOTO MOJiA, cwia Awmmnepa, cuia JlopeHna, WHIYKTHBHOCTb
KATYILIKH, SHEPrusl 3JEKTPUYECKOI0 W MAarHUTHOIO IOJIEH, MEpPUOJ M 4YacToTa KosieOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJia TOKAa B MpOIecce TapMOHUYECKHUX DIIEKTPOMAarHUTHBIX
Kosiebanuid, (POKyCHOE pacCTOSHHE M ONTHYECKas CWJIa JMH3BI, MPH OMUCAHWU MPABHILHO
TPAaKTOBaTh (PM3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIWYMH, WX OO0O3HAUYEHUS W CIHHHIIBI,
yKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMYUHY C APYTHMH BEJTHUUHAMU;
ONMCHIBATh M3yYCHHbIC KBAHTOBBIE SIBICHUS U MPOLECCHI, UCIOJIb3YS (PU3UUECKUE BEIUUUHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, YHEPIHS U UMITYJIbC (POTOHA,
IEepHO/J] NOJIypacnajia, SHEprusl CBA3M aTOMHBIX SiJEp, IIPU ONKUCAHUU IPABUIIBHO TPAKTOBATh
(¢u3NyecKuil CMBICT UCHOJB3YEMbIX BEIMYMH, HMX O0O3HAu€HUss M EAUHHUII, YKa3bIBaTbh
(hopMyIibl, CBA3BIBAIOIINE TAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTMMU BEIMYMHAMU, BBIUUCIATD
3Ha4YEeHHE (PU3MUECKOU BEIIMYUHBI;

aHAJIM3UPOBATh (PU3MUECKHE TPOLECCHl U SBICHUS, HUCHOJb3ys (U3NYECKUE 3aKOHBI H
OpUHOMNBL:  3akoH OwMa, 3aKOHBl MOCJEJOBATENIBHOIO M IMAPAJIENbHOIO COEIMHEHUs
MIPOBOJHUKOB, 3akoH J[koyms—JIeHnma, 3akOH  DJIEKTPOMarHUTHOM  WHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO PacCIpOCTPaHEeHUs CBETa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OWHIITeWHa Ui (GoTodddeKrTa, 3aKOH COXpPAaHEHHs] HHEPrHH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXpPAHEHMs DJIEKTPUYECKOTO 3apsla, 3aKOH COXpaHEHUus
MaccoBOr0 4YHCIHa, HocTynaaTsl bopa, 3aKOoH pajMOaKTUBHOTO paclaia, MpH 3TOM pa3iudarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro0 MaTeMaTH4YeCKOE BBIpaXEHHE U YCIOBHUS (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;

ONPEICIIATh HAIPABJICHUE BEKTOPA MHAYKIHWH MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

CTPOMTH U OIMCHIBATh N300pa’keHHe, CO3/1aBaeMO€e IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;
BBIMIOJIHATh AKCIEPUMEHTHl 10 MCCIEJOBAHUIO (U3NYECKUX SIBJIEHUH M IPOLECCOB C
UCIOJb30BAHUEM IMPSAMBIX M  KOCBEHHBIX HW3MEpPEHUH: Ipu 3ToM  (opMyaupoBaTh
npobiemy/3agayy M TUNOTE3y Y4e€OHOro SKCIEpUMEHTa, CcOOMpaTb YCTaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLLIECTBIIATh MPSIMbIE U KOCBEHHbIE M3MEPEHMs (PM3NYECKUX BEJIUYUH, NPU 3TOM BbIOMpPATh
ONTUMAJIbHBINA CHOCO0 M3MEPEHUS M MCIIOJIb30BaTh U3BECTHBIE METObI OLIEHKU HOIPEIIHOCTEN
U3MEpPEHMUI;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C MCIOJB30BAaHUEM MPSAMBIX U3MEPEHUN: IpU
3TOM KOHCTPYMpPOBaTh YCTAHOBKY, (PUKCHPOBAaTh pE3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BeIMYUMH B BHJE Tabmul M TpaduKOB, JAenarTh BBIBOABI 10 pe3yibTaTaM
HCCIIEI0OBAHUS;

coOmoaTh npaBuiIa 0€30MacHOro TpyJa MpHU MPOBEICHUU UCCIIEAOBAaHUM B paMKax y4yeOHOTo
9KCIIEpUMEHTa, y4eOHO-MCCIIEJOBATEIbCKOM M MPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHHUEM
U3MEPUTENIbHBIX YCTPOMCTB U J1aO0OPAaTOPHOTO 00OPYAOBaHUS;

pemaTh pacuéTHbIE 33/a4M C SBHO 3aJlaHHOM (U3MUECKOW MOJeNbl0, UCTONb3Yys (U3NUYecKue
3aKOHBl M TPUHLMIIBI, Ha OCHOBE aHalM3a YCJIOBMS 33/Ja4d BbIOMpaATh (PU3NYECKYIO MOJIEINb,
BBIIEATh (PU3NYECKHE BEIUYMHBI U (POPMYJbl, HEOOXOAUMbIE Uil €€ pelIeHHs, MPOBOJIUTH
pacy€Thbl ¥ OIIEHNBATh PEAIbHOCTh MOJIy4YE€HHOTO 3HaUeHUs! (PU3NUECKON BETMUMHBI;

pelmars KayeCTBEHHBIE 3a/adyM: BBICTPAWBaThb JIOTUYECKH HEIPOTUBOPEUYUBYIO ILEMOUKY
paccyXJIeHU ¢ ONOpOl Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,



HCIIOJIb30BATh IIPU PCIICHHUN y‘-IeGHBIX 3aaa4 COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTHUHN IJIA
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U MPEACTABICHUS YIeOHON U HAYYHO-TIOMYJISIPHOM
uHbOpMAlMY, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH AaHAIM3UPOBATH
noJry4aeMyro HH(opMaIuio;

00BACHATH IMPUHIMIIBI HeﬁCTBHﬂ MallluH, HpI/I60pOB U TEXHHUYCCKUX YCTpOﬁCTB, pas3jinyarb
YCJIOBUS HX 0€30I1aCHOTO MCIOJIb30BAHMS B IOBCECAHEBHOM JKU3HH;

MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;
HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHHUA I10 CI)I/I3I/IKG B HOBCG[{HGBHOﬁ JKHU3HU I oOecrieyeHus
0€30MacHOCTH MPH OOpaIeHUH ¢ PUOOPAMU U TEXHUYSCKUMH YCTPOWCTBAMU, JJIsl COXPAHCHHUS
3JI0POBBS M COOJFOJICHUSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKAIoIIeH cpene;

paboTaTh B TpYIIE C BBHIMOJIHEHWEM pPa3IMYHBIX COLMAIBHBIX DPOJIEH, MiIaHUpOBaTh paldoTy
Ipynmbl, paoddoOHAJIbHO PpacnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHJAPTHBIX CUTyallUsAX, aJC€CKBATHO OLCHHMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'DYIIIIBI B
pelIeHre paccMaTpUBaeMoil poOIIeMBI.



COJEPKAHUE OBYYEHUA

Pa3nea 1. DuexkTpoanHnaMmuka

Tema 1. Maznummnoe none. InekmpomacHUmMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anmoaeiicTBHE MOCTOSAHHBIX MarHUTOB. MaruutHoe mnose. Bekrop
MAarHuTHOM MHAYKIMHU. [I[puHIMI Cynepno3suuuym MarHuTHBIX 10JIeW. JINHUM MAarHUTHOM MHIYKIIVH.
KapTuna nuHMI1 MarHUTHOM MHIYKLIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mojie TPOBOJHMKA ¢ TokoM. KapTuHa NWHUM WHIYKIIMA MAarHUTHOTO TOJIsS
JUIMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanmoeiicTBre NpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HalpaBJIEHHUE.

Cuna Jlopenia, e€ MOayNIb U HampaBlieHUe. [[BikeHre 3apsKEHHOW YaCTUIIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue  JNEKTPOMArHUTHOM MHAYKHMHU. IIOTOK BeKkropa MarHUTHOW HMHIYKLMU.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapasies.

BuxpeBoe nanekTpudeckoe TmoJie. IJIEKTPOABIDKYIIAs CHJIa HMHAYKIIMA B TIPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHWE: IOCTOSHHBIE MAarHWUTHI,
AJIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN JIEMEHTAPHBIX YACTHIL], UHIYKIIMOHHA [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIMYU MarHUTHOTO TIOJIA.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue ANeKTPOMarHUTHOM UHAYKIIMH.

[IpaBuo Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHJIbI MHIYKUHUM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

UccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM MHIYKIINH.

Paznen 2. Kojieoanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONeOAHUSA
Konebarenbnast cuctema. CBoOoaHble MexaHuueckue Kkosiebanus. [‘apMoHHuUeckue
konebanus. I[lepwon, wyacrora, ammuutyga u Qaza xonebanuil. [IpyKUHHBIH MasTHUK.
MatemaTuuecKkuii MasTHUK. YpaBHEHUE TapMOHUYECKHX Koliebanuii. [IpeBpaienue sHepruu mnpu
rapMOHUYECKHUX KOJICOaHMSIX.



KoneGarenbubiit  koHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOaHHS B HUACATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHS MEXIy MEXaHHYEeCKUMH U 3JICKTPOMArHUTHBIMU
konebanuamu. @opmyna Tomcona. 3akoH COXpaHEHHs SHEPrHM B HJICAIHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenre o 3aryxarolux KoseOaHUsAX. BbIHYy)XJI€HHblE MEXaHUYECKHE KOJICOAHHUS.
Pe3onanc. BeiHyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CUHycOMJaNbHBIA NEpEeMEHHbIH TOK. MOIIHOCTh NMEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA U HAIIPSDKEHU SI.

Tpaunchopmarop. [IpomsBojucTBO, mepemada W TOTPEOICHHE OSICKTPUUSCKON SHEPTHH.
OKOJIOTUYECKME PUCKM IPU MPOU3BOACTBE 3JeKTposHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpoHWCTBa U MPAKTUYECKOE PUMEHEHNE: MIEKTPUYECKUI 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KoJjiebaTeabHOW CHCTEMbI (IPYKMHHBIH MM MaTeMaTH4eCKHM
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmworpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpsOKEHUS OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu mocienoBaTeabHOM COCIUHEHUHM PE3UCTOpPA, KaTyIIKM HHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIEPHOJIa MaJIBIX KOJI€OAaHUH I'py3a Ha HUTH OT JAJMHBI HUTU U
Maccsl rpysa.

HccnenoBanue IepeMEHHOrO TOKa B LENM U3 IOCICNOBAaTENbHO  COCOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 601HbL

MexaHnyeckue BOJIHBL, yciaoBus pacnpocrpadenus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JyuHa BosHBL. [lonepednslie U poaosibHble BOJIHBI. VIHTepdepeHus u nudpakiuns MEXaHHIeCKUX
BOJIH.

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

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3JIy4€HMs JJIEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHraus BektopoB E, B, V B anexrpomarautHoi BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpeJoMJIeHue,  noysipuzauus,  audpaxuus,  uHTeppepeHius.  CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpoMarHuTHHIX BOJIH. [IpMMeHeHHe 3IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne yCTpoiCTBA M IPAKTUYECKOE IPUMEHEHHME: MY3BIKAJIBHBIE HHCTPYMEHTBHI,
yABTPAa3BYKOBasi JMarHOCTUKA B TEXHUKE W MEAMLMHE, pajap, pPaJuONpUEMHHK, TEIEBU30D,
aHnTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu



OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxxeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue naTepdepeHnnn U Jupakin MEXaHHYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM M 4aCTOTOM KOJIeOaHUM.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEIOMIICHUE, MOspU3alys,
madpaxys, nHTepdEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeliHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOM Cpee.
JIyud cBeta. ToueUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHMsl cBera. llocTpoeHue wH300pakeHUI B IJIOCKOM
3epKaJe.

[Ipenomiienne cBeta. 3aKOHBI MPEJIOMIICHHs CBeTa. AOCOIOTHBIN MOKa3aTeb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroil OJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxxHblil cocTaB Oesoro ceera. Ler.

Cobuparonue u paccenBaroue JuH3bl. ToHkas nmuH3a. POKyCHOE paccTOsIHUE U ONTHYECKast
cwiia TOHKOM nuH3bL. [locTpoeHue u300paxkeHWil B COOMpPAIOIMIMX M PAaCCEUBAIOLIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. atepdepentus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOTIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€PHEPEHLUUOHHONW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. udpakunonHas pemérka. YcaoBue HaOMIOJeHHs TJIaBHBIX MAKCUMYMOB
MIPH MaJICHUH MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuyeckne YCTpOHCTBA U NPAKTHUECKOE MNPUMEHEHHE: O4YKH, Jyna, ¢oToarmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PpaKIUOHHAS PeIIéTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMOnMHENHOE pacIpoOCTpaHEHUE, OTPAKEHUE U IpenomiieHne cBera. Onruueckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens cBeToBoa.

HccnenoBanue cBoiCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

HaGnronenue nnrepdepeHIiuy cBera.

Ha6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ HOMOLIBIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOILBIO JU(PPAKITUOHHON PEHIETKH.

Habnronenue nossipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

HaGnronenue nucnepcun cBeta.



Pazgen 3. OcHOBBI crIeNMAJIbHOI TEOPUU OTHOCUTEILHOCTH
I'panuupl NPUMEHMMOCTH KJIIACCUYECKOM MexaHukW. [locTymarsl crnenuanbHOW Teopuu
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B  BAaKyyMmMe, IIPUHLHII
OTHOCUTEJILHOCTH DWHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€EUIEHNE BPEMEHH U COKPALLEHUE JUTHHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Pa3nen 4. KBanToBas pusznka

Tema 1. Dnemenmuvl K6aHM OGO ONMUKU

®ortonsl. Gopmyna [lnanka cBs3u 3HEpruu (oTOHA C €ro 4acTOTON. DHEPrusi U UMIYIbC
¢dboToHa.

OtkpsiTue U uccnenaoanue poroddpdexra. Oneitel A. I'. CroneroBa. 3akoHsl (poTOddDeKTa.
VYpasaenue DitHiTeitHa 11 pororddexra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuyeckne yCTpoHCTBa M MpaKTUYECKOe IMpHUMeHeHHe: (oToanemMeHt, (OTOAATUUK,
CoJIHeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IMMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO GOTOIPPeEKTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. IlmanerapHas
Mojienb aroma. Iloctynatel bopa. M3nydenne u mormnomenne GOTOHOB IPHU TMEPEXOJe aToMma ¢
OJIHOTO YPOBHSI 3HEpruu Ha Apyroi. Bunel ciektpoB. CrieKTp ypOBHEW 3HEPTHM aTOMa BOJIOPOJIaA.

BounnHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJIHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJECHHOE U3TyYEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHbI  aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKA3bIBAIOLIUE CI0XKHOCTb CTPOEHUs sapa. OTKpBITHE paJUOaKTUBHOCTH.
OmnbiTel Pezepdopaa mo ompeneneHuio cocTaBa pajnoakTMBHOTO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiausHue paJuoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTkpeiTHE TpoTOHA U HeiTpoHa. HykinonHas monens snpa I'eiisenOepra—Banenko. 3apsn
anpa. MaccoBoe uucio aapa. M3otomnsl.

Anba-pacnian. DIeKTpOHHBIM M TO3UTPOHHBIN OeTa-pacmajn. ['amma-usnydeHue. 3akoH
paZroaKTUBHOTO pacnaja.



DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sapa.

SnepHble peakuuu. Jlenenye U CUHTE3 SEp.

Anepusiii  peaktop. TepmosinepHslii cuHTe3. I[IpobinemMbl M NEpCHEKTUBBI  AAEPHOMI
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOIN 3HEPTrEeTUKU.

OnemeHTapHble yacTUllbl. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHbIE B3auMoelcTBus. EaquacTBO priznyeckoit KapTUHBI MUDA.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: NO3MMETp, KaMmepa BuiibcoHa,
SJIEPHBIN PEaKToOp, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 5. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

Otanbl pa3BuTHs actpoHOMEH. [IprKiTaHOe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3BI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

CoiiHeuHas cucrema.

Counne. ConHeyHas akTUBHOCTh. Mctounuk sHeprun CoJiHia v 3BE€311. 3BE3/bl, UX OCHOBHbIE
XapakTepUCTUKH. JlmarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTH». 3BE3Abl TJIaBHOU
MOCJIEIOBATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETHMOCTb»  JUIi  3BE3A  TJIABHOM
[IOCJIEN0BATENbHOCTH. BHyTpeHHee crTpoeHue 3BE€34. (COBpEMEHHBbIE MPEIACTABICHUS O
MPOUCXOKACHUH U 3BoJroIMK COJIHIIA U 3BE3T. DTanbl )KU3HU 3BE3].

Mineunsiii [1yte — Hama ["anmaktuka. [lonoxenue m npwkenue ConHua B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa0O06ma. Pa3Oeranme ramaktuk. Teopwust
Bosbioro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooernus

Habmonenust HeBOOPY EHHBIM IJ1a30M € UCHOJIB30BAHNEM KOMIIBIOTEPHBIX MPHIIOKESHUN IS
oTpe/ieNieHus] TOJOXKEHUsI HEeOeCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[HS
CeBepHOro noaymapus u sipKue 3BE3/Ibl.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilytu.

Oo6o0maronee NnoBTOpeHune

Ponp ¢usuku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIMANIbHON U ATUYECKOM
cdepax IesATeNbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOM
KapTUHE MUpa, poiib (pu3nueckod Teopuu B (GOPMUPOBAHUU MpPEICTaBICHUA O (usndeckon
KapTUHE MUpa, MEeCTO (PU3MUECKOW KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTABICHUN O IPUPOJE.

MexnpeamerHbie CBA3U

N3ydyenne kypca ¢usuku 06azoBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs ¢ y4€TOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, reorpadun
Y TEXHOJIOTHH.



MeosicnpeOmemnuvle nowsimus, CBSI3aHHBIE C W3yYEHUEM METOJIOB HAyYHOTO TO3HAHUS:
SBJICHUE, HAYYHBIH (akT, rumnore3a, (u3mueckas BETUYHMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, MOJICITh, H3MEPCHUE.

Mamemamuxa: peUICHHE CUCTEMbl YPAaBHCHHIA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKICCTBO, BEKTOPHl H HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, IMPOM3BOJIHBIC AIIEMEHTAPHBIX (YHKIWH,
MIPU3HAKU TI0TI00US TPEYTOJIBLHUKOB, OMIPEICIICHHE TUTOIIAIN TUIOCKUX QUTyp U 00BhEMa Ted.

buonocus: snexTpuyecKkue SBICHUS B )KUBOW MPHPOJIE, KOJIeOATEIbHBIC TBMKCHHS B )KUBOU
IIPUPOJIE, ONITHYECKUE SIBJICHUS B KUBOM IIPUPOAEC, ACUCTBHE paaualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIGKYJ, KpPHCTaNIMYECKass CTPYKTypa TBEPABIX TeII,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPaJIbHBIN aHaIu3.

l'eocpaghusi: MarHUTHBIC TONIOCA 3€MJTH, 3aJIe)KH MAarHUTHBIX Py, (OTOCHEMKA 3EMHOMN
MMOBEPXHOCTH, TIPEJICKA3aHNE 3eMIICTPSICCHUH.

Texnonoeus: TUHUM DJIEKTpOITIEpeaad, T'eHepaTop TEPEeMEHHOTO TOKa, AJIEKTPOJIBHTATENb,
WHIYKIIMOHHAs Te4yb, pajaap, paJuoNpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

11 B, B KJIACC

DJIEKTPOH
Ne HbIE
HaumenoBaHn KommuecTBo (udpos
e pa3aesioB u YACOB
n OcHOBHBIE BU/IbI AeSITEJIbHOCTH bie)
TeM IIporpamMmHoOe coaep:kaHue
/ 00yyarmmxcs o0pa3oBart
NporpaMmabl
n eJIbHbIe
Be K 0 pecypcsbl
ero| .p| .p
Pazaen 1. JIEKTPOJAUHAMMUKA
ITocrosinHble MaruuThl. B3aumoelicteue IIpoBenenue s3KcriepuMeHTa: U3y4eHue
ITOCTOSTHHBIX MarHUTOB. MarHUTHOE TIOJIE. MarHATHOTO TIOJIST KATYIIKH C TOKOM;
Bekrop MmaruutHOM uHAYKUMH. [TpuHIUI HCCIIeIOBaHUE IEUCTBUSA MOCTOSSHHOTO MarHuTa
CYIIEPIIO3UIINY MaTHUTHBIX TToJiel. Jlmann Ha pPaMKy C TOKOM; UCCIIEZIOBaHUE SIBICHUS
MarduTHOW uHAyKIMU. KapTruHa TMHUI 3JICKTPOMAarHUTHOW HHIYKITHH. OmeHKa
MarHUTHON WHIYKIIUH TOJISI TOCTOSTHHBIX a0CONIOTHBIX M OTHOCHUTENBHBIX TIOTPEITHOCTEH
MarHuToB. MarHUTHOE TI0JI€ IPOBOAHUKA C n3MepeHnit puznyeckux BennduH. OObICHEHHE
TokoM. KapTuHa TuHuil ”HAyKIUH MIPUHIIATIOB JISHCTBUA U YCIOBUH 0€30MacHOTO
MarHUTHOTO TIOJIS JITHHHOTO TIPSIMOTO MIPUMEHEHHS IIOCTOSHHBIX MarHUTOB,
M IIPOBOAHMKA M 3aMKHYTOI'O KOJIBIICBOI'O JJIEKTPOMAarHuTOB, DJIEKTPOABUTATENS, bubnmore
arHUTHOC MIPOBOIHUKA, KATYIIKH C TOKOM. OTBIT YCKOPHUTENEH 3JIeMEeHTapHBIX YaCTHII, ka [JOK
1.1 HoJie. 11 1 3 Opcrena. BzanumoneiicTBre MPOBOHUKOB C WHIYKIIMOHHOU TieuH. Perenne pacuéTHbIX https://m.e
DJIeKTpOMarHu tokoM. Cuia Ammnepa, e€ MoayiIb U 3a/1a4 Ha IpUMeHeHne (OpMyIT TEMBI
THAS NHLYKIHS Hanpasienue. Cuna JlopeHua, e€ Moaynb 1 «MarHutHoe none. DIEeKTPOMarHuTHAsI dsoo.ru/7f
HarpaBlieHHe. [|BIKeHUE 3apsKeHHON WHIYKIUD». Perienne kauecTBEeHHBIX 3a7ad C 41c97c

YaCTHIIBI B OTHOPOIHOM MarHUTHOM IIOJIE.
Pabora cwer Jlopennia. SBinenue
3JIEKTPOMAarHuTHOM UHIyKIuU. [ToTok
BEKTOpa MAarHUTHOW WHAYKITUH.
ONEeKTPOBIKYILAS CUJIA MHAYKIHUH. 3aKOH
3JIEKTpOMarHuTHON nHyKu Dapaes.
Buxpesoe anexTpruyeckoe nosie.
DONEeKTPOBIKYILAS CUJIa UHAYKIIUU B
MPOBOJHUKE, TBUKYILIEMCS] MOCTYNATENbHO B

OTIOpPO Ha N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PM3NYECKUE SBICHUS TEMBI
«MarsautHoe nonie. DIEeKTPOMarHuTHast
UHIOyKIUs». OnpeneneHue HapaBiIeHUs!
BEKTOpa WHAYKIIMU MAarHUTHOTO TTOJIS
MIPOBOJTHUKA C TOKOM, CHIIBI AMITepa U CHIIBI
Jlopenna. PaciozHaBaHne (U3NYECKUX SIBICHUN
B YUeOHBIX OIBITaX U OKPYKAFOIIEH JKU3HH:
B3aMMOJICHCTBHE MarHUTOB, PJIEKTPOMArHUTHAS



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIIHOPOAHOM MarHuTHoM noine. [IpaBuio
Jlenua. MupykTuBHOCTD. SIBNEHUE
CaMOMHAYKIIUH. DJIEKTPOABIDKYIIAS CHIIA
CaMOMHAYKIIUU. DHEPTUsI MATHUTHOTO TTOJIS
KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE TOJIE.
TexHU4YecKrne yCTpONCTBA U IPAKTUYECKOE
MPUMEHEHHE: TTIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, AJIEKTPOJIBUTATENb,
YCKOPHUTEIHU 3JEMEHTAPHBIX YaCTHII,
WHJIYKIIMOHHAS NI€Yb

WHAYKLWS, JEMCTBUE MArHUTHOTO T10JIA Ha
MPOBOJHUK C TOKOM U JIBMXKYLIMKCS 3aps/l.
AHanu3 3JeKTPOMAarHUTHBIX SABJICHUH C
HCIIOJb30BAHUEM 3aKOHA 3JIEKTPOMarHUTHON
uHIyKIuU. Onrcanne n3y4yeHHbIX CBONCTB
BCUICCTB U 3JICKTPOMArHUTHBIX SIBJICHUM C
HCIIOJIB30BAHHEM (1)I/I3I/I‘ICCKI/IX BCIIMYUH:
WHIYKITUS MAarHUTHOTO TIOJIA, crjla AMrepa,
cuna JlopeHna, MHAYKTUBHOCTb KATYIIKH,
OHCPrusd 3JICKTPUICCKOI'o 1 MAarHuTHOI'O noneun

Hroro no pazneny

11

Paznen 2. KOJIEBAHUS 1 BOJIHBI

2.1

MexaHndeckue
i
ANEKTPOMAarHu
THEIE
KoeOaHus

KonebarensHas cucrema. CBoOOIHBIE
MeXaHn4ecKue Konebanus. ' apMoHndecKkue
konebanus. [lepuon, yactora, aMIIMTYy1a U
(haza konebanwuit. [IpyKMHHBIA MasSATHHK.
MaremaTuueckuil MagTHUK. Y paBHEHHE
rapMOHHYECKHX KoseObanuit. [IpespaineHue
SHEPTuu NpH FAPMOHUUYECKUX KOJIEOAHHUSAX.
KonebarensHsprit KoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOIEOaHUS B UI€ATIbLHOM
Koe0aTenbHOM KOHTYpE. AHAIOTHAS MEXTY
MEXaHMYECKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3axoH
COXPaHEHUsI SHEPTUU B UJCATBHOM
KonebarensHOM KoHTYpe. Ipencrasnenue o
3aTyxaromux Kojaebanusx. BeiHyKneHHbIE
MexaHnueckue Konebanus. PezonaHc.
BbIHYXI€HHBIE 3JIeKTPOMarHuTHbIE
koneOanus. [lepeMeHHBIN TOK.
CuHyconanbpHbIi IEPEMEHHBIN TOK.
MoIHOCTh IEPEMEHHOI0 TOKA.
AMITUTYZIHOE U IeHCTBYIOLIEE 3HAaUEHHE
CHJIBI TOKA M HanpsbkeHus. Tpancdopmarop.
[IpousBoacTBo, nepenava u norpediieHue
JNEKTPUUECKON SHEPTUHU. DKOJIOTHYECKHE

HccnenoBanue napaMeTpoB KojiedaTeIbHOM
CUCTEMBI — IEpHO0/Ia, YACTOTHI, aMILTUTYABI 1
¢a3bl KojiebaHui (MPYKUHHBIN W/ UK
MaTeMaTU4YeCKuil MasaTHHK). HaGmroneHne
3aTyxaromux Kojaebanuit. MccmenoBanme
CBOICTB BBIHYKJICHHBIX KOJICOAHUH.
Habmonenue pesonanca. [IpoBenenue
SKCIEPUMEHTA: UCCIIEJOBAHNE 3aBUCHMOCTH
reproia MajbIX KoebaHui Tpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaCCHI TPy3a; UCCIEOBAHIE
MEPEMEHHOr0 TOKA B IIEMH U3 ITOCIEN0BATENHFHO
COeMMHEHHBIX KOH/IEHCATOPa, KaTyIIKN U
pesucropa. Orerka abCOTIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEH U3MEPEHUI
¢usnuecknx BennunH. OObsICHEHNE TPUHIIAITOB
JIECTBHSI M yCIIOBUN OE30MaCHOTO TIPUMEH SHHSI
AJIEKTPUYECKOT0 3BOHKA, TeHEepaTopa
TIepEMEHHOr 0 TOKa, JIMHUHN JIIEKTporepeady.
Pemmenne pacu€rHbIX 3a7a4 ¢ IBHO 3aJJaHHOMN
(hr3muecKol MOJIENBIO C UCTIONH30BAHUEM
OCHOBHBIX 3aKOHOB M (POPMYJI, OTIHCHIBAIOIINX
MEXaHUYECKHE U DJIEKTPOMAarHUTHBIC
konebanus. OnucaHue MEXaHHIeCKUX U
9JIEKTPOMArHUTHBIX KOJIeOaHMi ¢
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PHUCKH MPU MTPOU3BOJICTBE JIEKTPOIHEPTUH.
KynwsTypa ucnonb30BaHus 3JIEKTPOIHEPTUH B
IIOBCEIHEBHOM XKU3HU. TEeXHUUECKUE
YCTPOWCTBA U MPAKTUYECKOE TPUMEHECHHUE:
3JIEKTPUYECKUIN 3BOHOK, TEHEPATOP
MIEPEMEHHOI0 TOKAa, JIMHUU 3JIEKTpoIlepeiay

HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX BCIIMYUH: ICPUO/
Y 4acToTa KojieOaHul, aMIuTUTyAa U (dasa
KosieOaHui, 3apsl U CUiia TOKa B
TapMOHHNYCCKUX IJICKTPOMArHUTHBIX
KonebaHusx. Perrenne kauecTBEHHBIX 3a1a4 C
OIIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHCHIBAIOIINE MEXaHHUECKHE
W 3JIEKTPOMarHuTHbIE KoieOanus. Pabora B
Tpymnnax 1npu rjiaHupoBaHWH, IIPOBEACHUN U
HMHTEPIIPETALUY PE3YIbTAaTOB OIBITOB, U AHAIU3E
JOITOJTHUTCIIbHBIX HCTOYHUKOB I/IH(i)OpMaIII/II/I 10
TeMe

2.2

MexaHndeckue
i
ANEKTPOMAarHu
THEIE BOJIHBI

MexaHuueckue BOJIHBI, YCJIOBUSA
pacnupoctpanenus. [lepuoa. CkopocTh
pacupocTpaHeHus U JIMHA BOJIHEL.
[Tomepeunsie U TPOAOIBHBIE BOIHBI.
HuTtepdepennus n nudpakmmst
MEXaHWIeCKUX BOJH. 3BYK. CKOPOCTB 3BYKA.
I'pomkocTs 3ByKa. Beicora ToHa. TemOp
3ByKa. DIEKTPOMAarHUTHBIE BOJTHBI. Y CJIOBUS
M3ITy4eHs] 3JIEKTPOMAarHUTHBIX BOITH.
B3anmnuas opueHnTanus BekTopos E, B, v B
3JICKTPOMAarHuTHOM BoHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJTH: OTPa’KEeHHE,
MIpeNoMIIeHHE, TIOIpU3anns, Tu(paKius,
naTephepenimsa. CKOpocTh
3JIeKTpOMarHuTHHIX BoyH. [1Ikama
3JIEKTPOMAarHUTHBIX BONH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY.
[IpuHIHITEI paArOCBS3U U TEIEBUICHHUS.
Panmonokanus. D1eKTpoOMarHUTHOE
3arpsA3HeHNe OKPYKAIOIIEH CpeJIb.
TexHUYecKne yCTPONUCTBA U MMPAKTHIECKOE
MIPUMEHEHNE: MY3bIKaIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBasl TUATHOCTUKA B TEXHUKE U
MEHIIMHE, pajap, paauonpuEéMHUK,
TENeBU30p, aHTeHHa, TenedoH, CBU-meus

Nzydenue o0pa3oBaHus M paCIpOCTPAHEHUS
TIOTIEPEYHBIX M MIPOJIOIBHBIX BOJH. Habmronenne
OTpa)KEHUS U MPENOMIICHS, HHTep(epeHInn U
nudpakiy MexaHndeckux BojH. HaGmonenue
CBSI3U TPOMKOCTH 3BYKa U BBICOTHI TOHA C
aMILTUTY/IOW W 9aCTOTOM KOJIeOaHUH, 3BYKOBOTO
pe3oHaHca. MccienoBanue CBONCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPa’KEHHE,
IpEeIOMIICHHE, TTOJsIpu3aus, Audpaxuus,
uHTepdepentus. M3yuenne ycnoBuil H3mydeHHst
JIEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
opueHTanuu Bektopos E, B, v B
3NEKTpOMarHuTHo! BonHe. M3yuenue
MPUMEHEHUS 3JIEKTPOMATrHUTHBIX BOJIH B
TexHuKe U ObITy. OOBSCHEHHE PUHIIUTIOB
JIECTBHSI M yCIIOBUN OE30MaCHOTO TIPUMEH SHHSI
MY3bIKaJIbHBIX HHCTPYMEHTOB, yIbTPa3ByKOBOMH
JUAarHOCTUKU B TEXHHUKE M MEIULMHE, pajapa,
panuonpuéMHHKA, TEIEBU30pa, AHTEHHBI,
tenedona, CBY-neun. Pemenne pacuérasix u
Ka4eCTBEHHBIX 3a/1a4 C OIOPOH Ha U3Y4YEHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, ONHMCHIBAIOLIHE
pacnpocTpaHeHNEe MEXaHUYECKUX U
9JIEKTPOMAarHUTHBIX BOJH. Mcrons3oBaHue
MH(OPMALIMOHHBIX TEXHOJIOTHH JUIS TIOMCKA,
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CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
npecTaBIeHus] HHPOPMALIUH IIPU TIOATOTOBKE
coo01IeHnH 00 MCIIOIB30BaHUH
QJICKTPOMAruMTHBIX BOJIH B TEXHUKE. Yuyactue B
JICKYCCHU 00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpyxarolei cpepl. PaboTa B rpynmax npu
IIJIAaHUPOBAHUM, ITPOBCACHNUU U MHTCPIIPETATUN
PE3YJIBTATOB ONBITOB U aHAJIN3E
JOITOJTHUTCIIbHBIX HCTOYHHUKOB I/IH(I)OpMaIII/II/I 10
TeMe

2.3

OnTuka

10

I'eomerpuueckas onruka. Ilpsmonuneiitnoe
pacmpocTpaHeHre CBeTa B OTHOPOJHON
cpene. JIyu cBera. ToueuHbId HCTOYHUK
cBera. OTpakeHre cBeTa. 3aKOHbI
oTpaxxenus ceera. IloctpoeHune
n300paXkeHUH B MJIOCKOM 3€pKaJle.
IIpenomnenue cBera. 3aKOHBI IIPEIOMIICHUS
cBera. AOGCONIOTHBIN IMOKa3aTelb
npenomiienus. IlonHoe BHyTpeHHEee
orpaxkeHue. [IpenenbHbIA yroj moJIHOrO
BHYTpEHHEro oTpakeHus. Jlucnepcus ceera.
CnoxHEBIN cocTaB Oemoro ceera. LlBer.
Cobuparomme 1 pacCeHBAIONTUE JINH3EL
Tonkas nuH3a. DOKYCHOE PACCTOSHUE U
OIITHYECKAasl CHJIa TOHKOH JIMH3BI.
[TocTpoenne n300paxkeHnii B COOMPAIOIINX U
paccenBarIUX JHH3aX. PopMysia TOHKOU
JIMH3EL. Y BeIWYCHNE, JaBaeMOE JTHH30M.
IIpenensl 0pUMEHUMOCTH T€OMETPUYECKOI
orrtuku. BomHosas ontuka. UaTephepentus
cera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI0AEHUSI MAKCUMYMOB 1 MUHHMYMOB B
HHTEpPEPEHIINOHHON KapTHHE OT IBYX
cHH(]A3HBIX KOI'€PEHTHBIX HCTOUHUKOB.
Hudpakms ceera. JudpakumonHas
pemiérka. Y cioBre HaOMOICHUS TJIABHBIX
MAaKCUMYMOB IIPH NaJICHUH

I/I3yquI/1e SABJICHHUS ITOJIHOI'O BHYTPEHHET O
OTpa)KEHUS, ero IPUMEHEHHS B CBETOBOJIE.
W3ydenune mojeneit MUKPOCKOIIA, TETECKOTIa.
[TomydeHue criekTpa ¢ MOMOIIBIO MTPU3MBI U
TQpakIMOHHOM pemérku. M3mepenue
MOKa3aTeNs IPETOMIICHUS CTEKIIA.
HccnenoBanue CBOWCTB H300paskeHUN B JIMH3AX.
OOBsCHEHNE IPUHIIAIIOB JEHCTBHUS U yCIIOBHI
0e301acHOro MPUMEHEHHS OYKOB, JTYIIBL,
¢doroamnmapara, MPOSKIIMOHHOTO arnmnapara,
MHUKPOCKOTIIa, TEIEeCKOMa, BOJOKOHHOH ONTHKH,
TG PAKIIMOHHON PEIIETKA, TTOSIPOHIA.
Pemienune pacy€THbIX 3a7a4 C SIBHO 3aJJaHHON
(M3UYECKON MOJENBIO C MCIIOIb30BAHIEM
OCHOBHBIX 3aKOHOB U ()OPMYIT T€OMETPUIECKON
orrruku. [locTpoerne n onrcanue n300pakeHus,
C03/1aBa€MOT0 IIJIOCKAM 3€pPKaJIOM, TOHKOU
JIuH30HM. PaccmoTpeHue npenenos
MPUMEHUMOCTH T€OMETPHIECKON OITHKH.
PacmioznaBanme pusmueckux SBICHUIA B OMBITaX
Y OKPYIKAIOIIEeH KU3HU: TPIMOINHEHHOe
pacripocTpaHeHHe CBETa, OTPaKeHHE,
npejoMyIeHne, HHTepQepeH s, TudpaKIus 1
TIOJISIPHU3AIIHSI CBETA, TUCTIEPCHSI CBETA.
Wzyuenue ycnosuii HabIr01eHNS MAKCUMYMOB U
MUHHMYMOB B HHTEP(PEPEHIMOHHON KapTUHE OT
JBYX CHH(a3HBIX KOIEPEHTHBIX HCTOYHUKOB.
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MOHOXPOMAaTHYECKOI'0 CBETa Ha
TdpakroHHyto pemerky. [lonspuzanus
cBera. TexHuueckue ycTpocTa u
[IPaKTUYECKOE TPUMEHEHHUE: OUKH, JIYIIa,
(doroamnmnapaTt, IPOSKIIMOHHBIH ammapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA,
TQpakIFOHHAsT PEIIETKA, TOISIPOUT

YcnoBue HaOIrOICHUS TJIaBHBIX MAKCHMYMOB
HpI/I naacHuun MOHOXpOMaTI/I‘IeCKOI‘O CBCTAa HaA
JUQPaKIIOHHYIO pEmETKY. AHAIN3 ONTUYECKIX
SIBJICHUH C UCIIOIL30BAHNEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOT'O PAaCIIPOCTPAaHEHHUS CBETA,
3aKOHBI OTPAXKCHHUS CBETA, 3aKOHBI MTPEJIOMIICHUS
cBera. Onncanre ONTUYECKUX SIBIEHUH C
HUCITIOJIB30BAHUECM (1)I/I3I/I‘IGCKI/IX BCIIMYUUH:
(hOKyCHOE pacCTOSIHUE U ONTUYECKAsl Chjla
JIMH3BI

Hroro no pazneny

24

Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH

I'paHMLIBI TPUMEHMMOCTH KJIACCUYECKON
mexaHuku. [TocTynaTel cienuanbHON Teopuu

PelieHre kauecTBEHHBIX 33724 C OMOPOK Ha
m3ydernasie moctynarel CTO. Ucnonb3oBanme
WH(POPMAITHOHHBIX TEXHOJIOTHIA JUIS TIOMCKA,

OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTh MOAYJIS
OCHOBBI p Y bubnuore
. CKOPOCTH CBeTa B BaKyyMe, IPUHLIUI CTPYKTYPUPOBAaHUS, UHTEPIPETalluy U
CleInaIbHOU OTHOCHUTEIBHOCTH DHMHIITEHHA 0} ka [IOK
. pencraBieHus MH(GOpMaLKU P OATOTOBKE
3.1 TCOPUH 4 OTHOCHUTEIILHOCTH OJTHOBPEMECHHOCTH. COOOIIIeHNIT O IrpaHuIax MIPUMEHUMOCTH h'['[[f_)S:// m.e
OTHOCHTEILHO 3ameieHre BpeMEHH M COKpaIlleHne JUIMHBL. | Kiaccndeckor MexaHuku u ocHoBax CTO dsoo.ru/7f
OHeprus ¥ UMIYJIbC PENATUBUCTCKON
ctH P YO P : 41c97c
yacTubl. CBsI3b MacCChl C BHEPIHEH U
HUMILYJIbCOM PENATUBUCTCKON YaCTHIIBI.
DHeprus MOKOs
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
®oronbl. ®opmyna [Inanka cBsA3M SHEPTUN Ha6mronenue pororddexra Ha yCTaHOBKE C
(hoToHa c ero yacToTOl. DHEPTUS ¥ UMITYJIBC | IIMHKOBOW IIacTHHOW. VccrienoBanue 3aKOHOB Bubmuore
¢orona. OTKpBITHE U UCCIIEIOBAHNE BHewHero ¢poroddpdexra. OObsicHEHNE K
OneMeHTbI ¢doroadpdexra. OnbiTsl A.I'. CTonerosa. OCHOBHBIX IIPUHIIUIIOB AEHCTBUSA TEXHUYECKUX ka 110
4.1 | xBaHTOBOMH 6 3akoHb! pororddexra. YpaBHeHUE YCTPOMCTB, TAKUX Kak: (poTo3IeMEHT, https://m.e
OIITHUKH OnHnTeliHa 11 pororddexra. «Kpacnas (horomatumk, comHeyHas OaTapes, CBETOIUO; U dsoo.ru/7f
rpanuna» porodddexra. laBneHue cpera. yCIOBUH MX 0€30M1aCHOTO MPUMEHEHUS B 41c97¢

Ombrtel I1.H. JIebeneBa. XumMmnueckoe
JieiicTBre cBeTa. TeXHUYeCKne yCTPOUCTBA U

MPaKTUYECKON >KU3HU. PelieHue pacuéTHpix
3aJ1a4 C SBHO 3aJIaHHON (PM3MUYECKON MOJEIBIO C
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NPaKTUIECKOe MPUMEHEeHNE: (POTOIIEMEHT,
¢doromatumk, comHeyHas Oarapesi, CBETOANON

WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M (hOpMYII
KBaHTOBOMW ONTHUKH. Perienne kauecTBEHHbIX
3a/1a4 C OIIOPOM Ha U3YyUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHUKH.
PacnioznaBanue gu3nyueckux SBICHUHN B
y4eOHBIX OMbBITaX: POTOIEKTPHUUECKHHA dPPEKT,
cBeToBOe JlaBieHne. Onrcanne n3y4eHHbIX
KBAHTOBBIX SIBJIEHUH U IIPOIIECCOB C
UCIIONIb30BaHUEM (PH3MUYECKUX BEIUYHH:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M YaCTOTA CBETA, SHEPTHSI U UMITYJIbC
¢doroH

Mopnens atoma Tomcona. OBITEI
Pezepdopaa mo paccesHuro a-4acTuil.
IInanerapnas monenp aroma. IToctynatel
Bopa. U3nydyenue u norioiiecHue (HOTOHOB
IIPH TIEPEX0/Ie aTOMa C OJHOT'O YPOBHS
SHEPruu Ha Jpyroul. Buibl ciekTpos.

Wzyuenue mozenu omnbita Pesepdopaa.
[IpoBeneHue sKCIIEpUMEHTA 110 HAOIFOICHUIO
JuHeWyaToro crekrpa. OmeHka aOCOIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN U3MEPEHUM
¢dusnvecknx BenuuuH. M3yueHne Moienu aToma:
ToMmcoHa, iIaHeTapHOW MOJIeNTH aToMa, MOJAENIN

CrexTp ypoBHEH dHEPTrUY aTOMa BOJIOPOA. aroma bopa. 3yueHue criekTpa ypoBHeEH bubanote
BonnoBsle cBoiicTBa yacTull. BonHel e 9Hepruu aroma Bojopoaa. O0bsicHeHHe ka [IOK
4.2 Crpoenue Bpoiuisa. KoprmyckynsspHOBOTHOBOW Jyallu3M. | IPUHIIAIIOB JACHCTBUS U YCIOBUI O€30MacHOro https://m.e
aroMa CrioHTaHHOE M BBIHYK/ICHHOE U3JTydEHHE. MIPAIMEHEHWSI CTIEKTPOCKOMA, JIazepa, KBAHTOBOTO
TexHUYeCKre yCTPOMCTBA U MPAKTUYECKOE KoMIibloTepa. PellieHre KauecTBEHHBIX 3aJ1a4 C dsoo.ru/7f
[PUMEHEHHE: CIIEKTPAIbHBIN aHaJn3 OIIOpOI Ha U3yYEHHBIE 3aKOHBI, 41c97c
(cmexTpockorr), J1a3zep, KBaHTOBBIN 3aKOHOMEPHOCTH B (PH3NIECKUE SIBJICHUS 110
KOMITBIOTEP teMe «CTpoeHue aToMa». Pacro3HaBaHue
(hM3mUecKuX SBICHUH B y4eOHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
W3ITy4YeHHsl. AHAIN3 KBAHTOBBIX IPOIECCOB H
SIBJICHUM C MCIIOJIb30BAHUEM MOCTYJIaTOB bopa
OKCIIEpUMEHTHI, JOKAa3bIBAIOIINE CIOKHOCTh | V3ydeHne SKCriepuMEHTOB, JOKa3hIBAIOIINX BuGmore
cTpoeHus sapa. OTKpHITHE CJIOXKHOCTh CTPOEHHSI aTOMHOTO sIJIpa.
paguoaktuBHOCTH. OmbITE Pesepdopaa mo HccnenoBanne TpexoB yacTHil (10 TOTOBEIM ka [IOK
4.3 | ATOMHOE A1pO OIIPEJEIIEHUI0 COCTaBa PaJUOaKTUBHOIO thororpadusm). zydenue saepHbBIX CHIL, https://m.e
nznydeHus. CoiictBa anbda-, 6era-, raMma- | siIEpHBIX peakluil CHHTE3a U pacraja, dsoo.ru/7f
u3ny4eHus. BnusHue paanoakTMBHOCTH Ha TEpMOsIIEPHOro cuHTe3a. M3ydeHne HyKIOHHON 41c97¢c

JKHUBBIC OPIraHNU3MBbI. OTKpLITI/Ie IIpOTOHA U

Mozenu aapa I eitzenOepra-BaneHKo.
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HelTpoHa. HykinonHad Moaens sapa
Ieiizenbepra-UBanenko. 3apsia sapa.
MaccoBoe uwucio siapa. zoromnsl. Anbga-
pacnaj. DJIeKTPOHHBIA U MO3UTPOHHBII
Oera-pacnaj. lammansnydeHue. 3akoH
PaaMOaKTUBHOIO pacriajga. DHEPTHUs CBSA3U
HYKJIOHOB B siipe. Slaepubie cuibl. Jledexr
Macchl sapa. SnepHeie peakiun. [lenenue u
CUHTE3 si1ep. S nepHblid peakTop.
Tepmosinepubiii cunTes. [1po0ieMbl u
IIEPCIEKTUBHI SJEPHON SHEPTETUKHU.
OKOJIIOruYecKue acreKThl SIePHOM
OHCEPIreTHUKU. SHCMCHTapHI)Ie YaCTHUIIbI.
OTkpbITHE TO3UTPOHA. MeTomb!
HaOIONIEHNS M PErUCTPAIIH SIEMEHTaPHBIX
yactull. DyHaaMeHTAIbHbBIE
B3auMoJeHCTBUA. EMUHCTBO (hu3HUecKOi
KapTuHbl Mupa. TexHuueckue ycTpoicTBa u
MPAKTHYECKOE MPUMEHEHUE: JO3UMETP,
kaMmepa BuiibcoHa, siiepHbINA peakTop,
aToMHas bomba

OOBsicHEHHE yCTPOKHCTBA M TPUMEHEHUS
JI03UMeTpa, Kamepsl BuibcoHa, sepHoro
peakTopa, aTOMHOM O00MOBI. Perienue 3amay ¢
OTIOpOi1 Ha MOy4YeHHbIE 3HAHUS, B T.U. O 3apsie
1 MaccoBoM uHcie sapa. PacriosHaBanue
(U3NUECKHX SBJICHHUH B Y4eOHBIX OIBITaX U B
OKpY>Karolller )KU3HU: ECTECTBEHHAS U
HNCKYCCTBCHHAsA paaAOaAKTHUBHOCTDb Omnucanue
KBAHTOBBIX SIBJICHUU U IIpouecCoB C
HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX BCIIMYUH: ICPUO]
Inoiaypacraznaa, SHEpPTrrud CBA3U aTOMHBIX SAJIED,
JeeKT Macchl siapa. AHaIHU3 MPOIECCOB U
SIBJIEHUM C MCIIOJIb30BaAHHEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHUS 3IIEKTPUIECKOTO
3apsaaa, 3aKOH COXpaHEHHsI MacCOBOT'O YHCIa,
noctynaTtel bopa, 3aK0H pagroaKTHBHOTO
pacmana. Yyactrue B paboTe Kpyriioro cromia
«DyHIaMeHTalIbHbIE B3aHMOJICHCTBHUSI.
EnnHcTBO (hr3HUecKOWKAPTHHBI MUPA».
Hcnonp3oBanne HHOOPMATMOHHBIX TEXHOIOTHI
JUTS TIOMCKA, CTPYKTYPHPOBAHIIS,
WHTEPIPETAINH U TIPEICTaBICHIS HH()OpMAITUU
TIPH ITOATOTOBKE COOOIIEHUH O TPUMEHEHHUH
3aKOHOB KBaHTOBOI (PM3UKH B TEXHUKE H
TEXHOJIOTHUSX, SKOJIOTHIECKUX aCIeKTax
SIIEPHOU SHEPTE€TUKU

Hroro 1o pasaciy
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Pazpea 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKH

5.1

OneMeHThI
aCTPOHOMHUU U
acTpopU3NKI

Ortanbl pa3BuTUs acTpoHoMud. [IpukianHoe
¥ MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHomuu. Bun 3BEé3mHOTO Heda.
Co3zBe3aus, sipkue 3BE3/1bl, TUIAHETHI, UX
BuauMoe nBrkenre. CojlHeUHasT cCUcTeMa.
Comaue. ConHeuHast aKTUBHOCTE. MICTOUHHUK
sHepruu ConHua u 3BE31. 3BE3MBL, UX
OCHOBHBIE XapaKTepUCTUKU. JJnarpamMmma

IMoxgroroBka cooOiieHuit 00 FTanax pa3BUTHL
ACTPOHOMHH, O MPUKIATHOM U
MHUPOBO33PEHYECKOM 3HAUYEHUH aCTPOHOMUH, O
METOJ[aX MOMYYEHHS HAyIHBIX
ACTPOHOMHYECKUX 3HAHUM, OTKPHITUAX B
COBPEMEHHOI acTpoHOMHUHU. V3yueHue
COBPEMEHHBIX MPEICTaBICHUM O
MIPOUCXOXKEHUH U 3BoJtonnu CoiaHua u 3BE31.

bubmanore
ka [JOK
https://m.e
dsoo.ru/7f
41c97c
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«CTIEKTPAILHBIN KJIACC — CBETUMOCTBY.
3BE3/IBI MITABHOM MOCIIETOBATEILHOCTH.
3aBUCHUMOCTD «Macca — CBETUMOCTB» IS
3BE3]1 IIIaBHOW MOCIIEA0BATEIbHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPENCTABIICHUS O MPOUCXOXKICHUN U
sBommrortuu ConHITa U 3BE37. DTaIbl )KU3HU
3B€311. Muteunsliii [1yTh — Hata ["anakTuka.
ITonoxenue u npmwxenue ConHIA B
TI'anaktuke. Turbl raiakTuk.
Papuoranakrvku u xBa3apbl. UEpHbIE bIPbI
B siJpax rajaktuk Bcenennas. Pacuiupenue
Bcenennoii. 3akon Xa06ia. Pazoeranne
rajgakTuk. Teopus bonblioro B3peiBa.
PennkroBoe nznydenue. MacmrabHast
cTpykTypa Bcenennoit. MeraranakTuka.
Hepemménnple mpo6iieMbl aCTPOHOMUHU

N3ydeHne TUIOB raTakTUK, PaliOTalaKTUK U
KBa3apoB. M3ydueHue ABHKEHUS HEOSCHBIX Tell,
3BOJIIOIMY 3BE3N U Beenennoil, mpoleccos,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3AHBIX
CHUCTEMaXx, B MEKTaIaKTUUECKON CpeNe,
MacIITabHOM CTPYKTyphl BeeneHHoMH.
OO6mbsacHenne pacmupenus Beenennoii Ha
OCHOBe 3akoHa Xa00:a. [Toaroroska K
00CYXJIEHHI0 HEPEIIEHHBIX Po0IieM
actpoHomuH. [IpoBeseHre HAOIIOICHUI
HEBOOPYKEHHBIM TJIA30M C MCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH IS OTIpEaeICHUS
MOJIOYKEHMSI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3TUS
CeBepHOro NoTynIapus u sipkue 3BE3/bI.
IIpoBeneHue HaOMIOACHMM B Temeckon JIyHBI,
mnaner, Mneudoro ITytu. YyacTtue B quckyccuu
0 HEPEIIEHHBIX MMPOoOJIeMaxX aCTPOHOMHUH

Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

O0600ITIeHIE B CHCTEMAaTH3AITHS COIepKAHUS
pasznenos Kypca «MexaHuKay,
«MonekynsapHas puznka u
TEPMOJUHAMUKAY, «INEKTPOANHAMUKAY,
«Konebanus 1 BoIHbBD, «OCHOBBI
CHELHAILHON TEOPUH OTHOCUTENBHOCTHY,
«KBanToBas huzuka», «I7IeMEHTHI

6.1 Ob6o0buaromiee 4 ACTPOHOMHHU U aCTPOPHUIUKHIY. onnb Gbuzuku
IIOBTOPEHUE 1 aCTPOHOMHH B 3KOHOMHYECKOH,
TEXHOJIOTUYECKOH, COLMAIEHON M 3THYECKON
cdepax AeSITETHLHOCTH YEIOBEKa, POJIb U
MeCTO (PU3UKH U aCTPOHOMUU B
COBpPEMEHHOM HAayYHOH KapTHHE MUPA,
3Ha4YCHHUE OIUCATEIbHOH,
CHCTEMAaTU3UPYIOILEH, 00bICHUTENEHON U
MPOrHOCTHYECKON (PYHKIMH Hu3ndecKon

VYyactue B AUCKYCCUH O PONIU (HU3UKHU U
ACTPOHOMHM B Pa3IMuHBIX chepax
JeATelbHOCTH yenoBeka. Ilonroroska
cooOMIeHnH 0 MecTe PU3NIECKOi KapTHHBI MUpa
B PsIly COBPEMEHHBIX IPEICTaBICHUN O
npupojie. BeimonHeHne yaeOHbIX 3aJaHui,
JEMOHCTPUPYIOILUX OCBOCHUE OCHOBHBIX
MOHATHH, PU3HUUECKUX BETHYHH U 3aKOHOB
Kypca ¢usuku 10—11 xmacco

bubauore
ka [JOK
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TEOpUH, poib (PU3NIECKON TECOPHH B
(hopMHPOBAHUH TIPEACTABICHHI O
(uznveckol KapTUHE MHPA, MECTO
¢uznveckol KapTUHBI MUPA B OOILEM PSIITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABICHUI O IPUPOJE

Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE

KOJIMYECTBO 68
YACOB I10

[TPOI'PAMME




CIIOCOBbI OHEHKH JOCTUKEHUA YYAIIUMHUCA ITVTAHUPYEMbIX
PE3YJIbTATOB

33)13‘{1/[ IIKOJIbHOM OTMETKH:

1.0OT™meTKa SBIISETCS CPEACTBOM JAUATHOCTUKUA 00pa30BaTEeIbHON AEATEIBHOCTH.
2.0TMeTKa SIBIISIETCS CBA3YIOIIUM 3BEHOM MEX]y YUUTEIEM, 00yJaroIuMCs U POTUTEIISIMH.

IpuHUMOBI BHICTABJIEHHUS IKOJbHON 0TMETKH

1.CripaBeyIMBOCTh M OOBEKTUBHOCTD

2.Y4€T BO3pacTHBIX U UHJIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYarOUIUXCS.

3.I'macHOCTb U MPO3PAYHOCTh - 3TO JOCTYIMHOCTh U MOHATHOCTh HH(pOpMauu 00 y4eOHBIX
JOCTUXKEHUSIX 00yUYaroIuXCsl.

4.CBOEBPEMEHHOCTh - OTMETKA BBICTABJISIETCS IPH YCTHOM OTBETE B KOHIIE YPOKa, 3a MHUCbMEHHBIE
1 n1abopaTopHbie pabOTHI HA CIEAYIOUTUN YPOK MOCIE MPOBEPKH.

OuenkKa yCHHbIX O Eem o8 00YUaouuxcs.

OTMmeTKa S cTaBUTCS B TOM ClTydae, €CIIM 00yJaroIIHiiCs TTOKa3bIBaeT BEPHOE TOHUMaHUE
(hMBUYECKOM CYIITHOCTH pacCMaTPUBAEMBIX SIBIICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT
TOYHOE OTIPE/IeNIEHNE U UCTOJIKOBAaHNE OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPH, a TAK)KE MTPABUIILHOE
omnpeneneHue GU3NIECKUX BEIMUNH, UX €IUHUIl U CTOCOO0B U3MEPEHHS; TIPABMIIBHO BHITIOJTHSIET
YEPTEKU, CXEeMBI B TpadUKH; CTPOUT OTBET 10 COOCTBEHHOMY TIaHY, COTIPOBOXK/IAET paccKas
HOBBIMH ITPUMEPAMH, YMEET IPUMEHUTD 3HAHNS B HOBOW CUTYyal[Uy IIPU BBIIIOJIHEHUH
MIPAKTUYECKUX 33JIaHUI; MOKET YCTAHOBUTH CBA3b MEXAY U3Y4a€MbIM M PaHEE U3YUEHHBIM
MaTepHUajIoM I0 Kypcy (PU3HKH, a TAK)KE C MaTepUalioM, YCBOCHHBIM IPU U3yUYEHUU APYTUX
MIPEAMETOB.

OTtMeTKka 4 cTaBUTCS, €CITU OTBET 00YYAIOIIETroCs YAOBIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K
OTBETY Ha OLIEHKY 5, HO JaH 0e3 UCIOJIb30BaHUsI COOCTBEHHOT'O [IaHa, HOBBIX MPUMEPOB, 03
MIPUMEHEHUs] 3HAHUI B HOBOM CUTYaIuu, 0€3 UCIOJIb30BaHUS CBSI3EH ¢ paHee U3Yy4EHHbBIM
MaTepHuaJIoM U MaTEepPUaJIOM, YCBOSHHBIM MIPH U3YYEHHUH PYTUX MPEIMETOB; €CIN YJalluiics
JOIIYCTUJI OJIHY OIIMOKY HIIM He 6oJiee IBYX HEOUETOB U MOXKET UX UCIIPABUTh CAMOCTOSITENILHO
WM ¢ HEOOJIBIION MOMOIIBIO YUHUTENS.

Otmerka 3 cTaBuTCs, €CiIM 00y4YarOIUNCS MPAaBUIBHO TOHUMAET (PU3UUYECKYIO CYIIIHOCTb
paccMaTpUBaEMbIX SBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/eNIbHbIE TPOOEIIbI B
YCBOEHHH BOIIPOCOB Kypca (PU3UKHU, HE MPEMATCTBYIOIINE JalbHENIIIEMY YCBOSHHUIO IIPOTPAMMHOIO
MaTepualia; yMeeT IPUMEHATh [10JIydeHHbIE 3HAHUS MPU PEIIEHUH MTPOCTHIX 3a/1ay C
UCIOJIb30BAHUEM FOTOBBIX (DOPMYJI, HO 3aTPYAHAETCS NP PELICHUH 3a/1a4, TPEeOYIOIUX
npeoOpa3oBaHus HEKOTOPBIX (hOPMYII; IOIMYCTHII He 00jiee OAHOM rpyO0i OMMOKH U ABYX
He04€TOB, He OoJiee 01HOM IpyOoi U 0JJHOM HerpyOoi omuoOkH, He Oojiee IBYX-TPEX HErpyObIX
OLIMOO0K, OAHOM Herpyooi omKnOKK U TPEX HEJOUYETOB; TOMYCTUII YEThIPE WU MATh HET0UETOB.

OTmeka 2 CTaBUTCS, €CITM 00yJaIOIIUICS HE OBJIAJIC)I OCHOBHBIMU 3HAHMSAMHU U YMEHUSMH B
COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBI U JOMYCTHII OOJIbIIE OMIMOOK U HETOUETOB, YEM
HEOOXO0IMMO IS OLIEHKH 3.

Otmerka 1 He cTaBUTCA.

[Tpu o1ieHUBaHUH YCTHBIX OTBETOB OOYJAIOIIMXCS 1IEIeCO00pa3HO MPOBECHUE TIOJIEMEHTHOTO
aHaJlM3a OTBETa Ha OCHOBE MPOrPaMMHBIX TPeOOBaHMI K OCHOBHBIM 3HAHUSM U YMEHHIM
00YJaroIIMXCsl, a TAKXKE CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUJIOB 3HAHWM U YMEHHUH, YCBOCHHE
KOTOPBIX IEIeCO00pa3HO CUUTATh 00s3aTeIbHBIMU pPe3ybTaTaMu 00ydeHus. Huxe npuBeneHsl




0000111eHHBIE TNIAHBI OCHOBHBIX 3JIEMEHTOB (DM3MUYECKUX 3HAHUU.

Onemenmel, gbloeseHHble KYPCUBOM, CHUMAIOMCS 00A3aMeNbHLIMU Pe3YIbMamamu 00y4eHus, m.e.
MO me MUHUMATbHblIE MPebO8aHUL K OMBemy yuaue2ocs 6e3 blN0IHeHUsl KOMOPLIX HEBO3MOICHO
gvbicmasienue Y0061emeopumenbHoll OYeHKu.

QDu3uueckoe asieHue.

1. [Ipu3Haku siBJIeHUS, 10 KOTOPBIM OHO OOHApYyKUBaeTCs (WK OIPEEIICHUE).
2. YcnoBusl, IpU KOTOPBIX IPOTEKAET SIBICHUE.

3. CBs13b JAaHHOTO SIBJICHUSI C IPYTUMHU.

4. OOBsICHEHHE SBIICHUS HA OCHOBE HAYYHOU TEOPHUHU.

5. [Ipumepsl UCI0JIb30BaHUS SIBJIEHUS HA MPAKTUKE ( IPOSBICHUS B IPUPOJE)

QDu3uueckuil onvim.

1. Lenp onbiTa

2. Cxema ombITa

3. YcnoBus, npy KOTOPBIX OCYLIECTBIISIETCS OIBIT.
4. Xon ombITa.

5. Pe3ynbrat onbITa (€ro HHTEpIIpeTaIns)

QDu3uyeckan eeuvUHA.

1. Ha3zBaHue BEeTMYMHEI U €€ YCIOBHOE 0003HAYCHHE.

2. XapaxkTepu3yeMblii 00BEKT (SIBJIEHUE, CBOMCTBO, MPOIIECC)
3. Onpenenenue.

4. ®opmyna, CBA3BIBAIOIIAS JAHHYIO BEJIUYHUHBI C APYTHUMH.
5. EnvHUIBI U3MEpEeHUs

6. CriocoObI M3MEpEHUsT BETUYUHBI.

Du3uueckuil 3aKoH.

1. CnoBecHasi GOpMyIHpPOBKA 3aKOHA.

2. MaremaTH4eckoe BhIPOXKCHUE 3aKOHA.

3. OnbITHI, MOATBEPKIAIOIINE CIIPABEITUBOCT 3aKOHA.
4. ITpumepbl TPUMEHEHUS 3aKOHA Ha MPAKTHKE.

5. YciioBusi IPUMEHUMOCTH 3aKOHA.

QDu3zuueckan meopus.

1. OnbITHOE 000CHOBAHUE TECOPHUH.

2. OCcHOBHBIE MOHATHUS, MMOJOKEHUS, 3aKOHbBI TPUHIIUIIBI B TEOPUH.
3. OCHOBHBI€ CJIC/ICTBUS TEOPHUHU.

4. [IpakT4yeckoe NpUMEHEHNE TEOPHU.

5. I'panunibl MPUMEHUMOCTH TEOPHUH.

Ilpubop, mexanusm, mauiuna.

1. Ha3nauenue ycTpoicTBa.

2. Cxema ycTpoKCTBa.

3. [IpyHUMI necTBUS yCTpOICTBA

4. TIpaBuna 1noyb30BaHUs U IPUMEHEHUE YCTPOMCTBA.

Du3suueckue usmepenus.

1. Onpenenenue 1EHbI IEIEHUS U MIpejiesia u3MepeHus mpuoopa.

2. OnpenensaTh aOCOJTIOTHYIO MOTPEITHOCTh U3MEPEHUS ITpHOopa.

3. OTOupate HY>KHBIH IPUOOP U MPABUIBHO BKIIOYATh €T0 B YCTAHOBKY.

4. CHUMaTh MOKa3aHMs MpUOOpa U 3alUChIBAaTh UX C YI€TOM a0COJIIOTHOM MOrpenIHOCTH



HU3MEpEHUSL.
5. OnpenensiTb OTHOCUTEIBHYIO OTpenIHOCTh u3Mepenuit (10-11 kaccern).

Ouenka RUCbMEHHBIX U KOHMPOIbHBIX PADOm.

OTtMmeTKa 5 craBuTCs 32 pabOTY, BBHIITOJHEHHYIO IMOJTHOCTHIO 0€3 OMMOOK U HEJTOYETOB.

OtMmeTka 4 cTaBUTCS 3a pPabOTY, BBITIOJIHEHHYIO ITOJTHOCTBIO, HO TIPH HAJIMYHMU B HEH He OoJiee
OJIHO¥ HEerpyOo¥ OMMOKYU M OJHOTO HeM04ETa, He OoJiee TPEX HeJOUETOB.

OtmeTka 3 cTaBUTCS, €CITi 00YyUJaIOIUNCS PABUIIBHO BBITIOIHII HE MeHee 2/3 Bcel paboThl Wi
JIOTTYCTHIT HE O0JIee 0JTHOM Tpy0o#t OMIMOKH M IBYX HEIOYETOB, HE Ooyiee OTHOM rpy0oii U OTHOU
HerpyOoil ommoku, He 6os1ee TpEX HErpyObIX OIIMOOK, OJIHOM HErpyOoi OIMOKHU U TPEX

HGHO‘-IéTOB, IMPpU HAJIMYHH YCTBIPCX-TIATH HGI[OLIéTOB.

OTtMeTKa 2 CTaBUTCS, €CIIU YNCIIO OIIMOOK U HEAOUYETOB MPEBBICUIIO HOPMY AJISl OLICHKH 3 WU
MIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Otrmerka 1 He cTaBUTCH.

Ouenka npaKmuyueckux U aa0opamopHsix padbom.

OT1meTKa 5 cTaBUTCS, €CIIM 0OYJAIOIIUIICS BBITIOHSIET padOTy B MOJTHOM 00bEME C COOIOACHIEM
HE0OX0IMMOM MOCIIeI0BATENFHOCTH IPOBECHHMSI ONIBITOB M U3MEPEHUI; CAMOCTOSITENIBHO U
paloHaIbHO MOHTHPYET HE00X0IMMOoe 000PYA0BaHKE; BCE OMBITHI TPOBOAUT B YCIOBUSX U
pexuMax, 00ecreynBaroUX MMOTyYeHHEe IPABUIIbHBIX PE3Y/IbTaTOB U BHIBOJIOB; COOIIOIAET
TpeOOBaHUs IPABIII TEXHUKU O€30MaCHOCTH; MMPABUIILHO U aKKYpaTHO BBITIOJIHSAET BCE 3aIUCH,
TaOJIMLIbI, PUCYHKH, YEPTEKHU, TpaUKH, BHIYUCICHUS; IPABUIBLHO BBIIOJIHSAET aHATIN3
MOTPEITHOCTEN.

OTmeTKka 4 CTaBUTCS, €CIIM BBITIOJIHEHBI TPEOOBAHUS K OTMETKE 5, HO OBLJIO JOMYIICHO JIBA-TPH
HeouéTa, He OoJiee OTHOM HEerpyOo OMIMOKH M OJHOTO HEA0UETa.

Otmerka 3 CTaBHUTCA, CCIIN pa60Ta BBITIIOJIHEHA HE IOJTHOCTBIO, HO 00BEM BBINOJIHEHHOH YacTH
TAaKOB, YTO IMO3BOJIACT IIOJIYYHUTH HpaBI/IHBHHﬁ PE3YIBTAT U BBIBOA; €CJIM B XOA€ IMPOBCACHUS OIIbITa
U UBMCPCHUA ObLIH JAOIIYIICHBI OIIIMOKH.

OtmeTKka 2 CTaBHUTCA, €CIIN pa60Ta BBIINOJIHEHA HE MOJHOCTLIO M 00BEM BBHIITOJIHEHHON YacTH ]f)a60T
HC ITO3BOJIACT CACIATH IIPABUJIbHBIX BBIBOAOB, €CJIMU OIIBIThI, UBMCPCHUSA, BBIYUCIICHUS], Ha6J'IIOI[€HI/IH
IIPOU3BOIHUIINCH HCIIPABUIIBHO.

Otmerka 1 He cTaBUTCA.

Bo Bcex ciyuasx olleHKa CHIDKAETCS, €CIU YIEHUK HE COOII0IA MpaBIIa TEXHUKHA 0€30IMaCHOCTH.
Ilepeyenb omuoOOK.

I'pyOble oIMOKM:

1. He3nanue onpeneneHHﬁ OCHOBHBIX HOHHTHﬁ, 3dKOHOB, ITpaBUJI, OCHOBHBIX MOJIOKEHU I TCOpHHU,
(bOpMyJ'I, OGIJ.ICHpI/IH}ITBIX CHMBOJIOB 0003HAYCHUS (pI/I3I/IquKI/IX BCJINMYNH, CAUHUI] UX UBMCPCHUS.
2. HCYMCHI/IC BBIJICINTDb B OTBETC I''TAaBHOC.

3. HCYMCHI/IC MNPUMCHATH 3HAHUA I pCHICHUA 3a/1a1 U 0OBSICHEHHS (I)I/ISI/I‘-ICCKI/IX HBHGHHﬁ;
HCIIPpaBHUJILHO C(I)OpMyJIHpOBaHHBIe BOITPOCHI 3a/1a4U UJIKM HEBCPHLBIC 0OBsICHEHUS XxoJa eé PCUICHUSA;
HC3HaHUC HpI/IéMOB pelmicHud 3a1a4, aHAJIOTMYHBIX PAHCC PCUICHHLIM B KJIACCC, OI_I_II/I6KI/I,



MOKa3bIBAOIIIE HEMPABUIBHOE TOHMMAHKE YCIOBUS 3a7a4ll MM HENPABUIHHOE NCTOIKOBAHHE
pereHHs.

4. HeymeHnue 4uTaTh ¥ CTPOUTDH I'PAdUKU M IPUHIUITHATHHBIE CXEMBI.

5. HeymeHune noaroToBuTh K paboTe yCTaHOBKY HIIH JJAOOpaTopHOE 000pyI0BaHHE, IPOBECTH
OTIBIT, HEOOXOMMBIE PACUETHI, HJIM UCIOIB30BATh MOJYYEHHBIC JaHHBIC JJIS1 BBIBOJIOB.

6. HeOpexHoe oTHOIICHHE K TaOOPaTOPHOMY 000PYIOBAHUIO U U3MEPUTEIIBHBIM

npubopam.

7. HeyMmeHue omnpenennTh OKa3aHUue N3MEPHUTEITHLHOTO MPHOopa.

8. Hapyiienue tpeboBaHuil npaBus 6€301aCHOTO TPYy/ia IIPH BBIIIOJIHEHUHU SKCIIEPUMEHTA.
Herpy0Oble ommokn

1. HetounocTtu hopMyIupOBOK, OTIPEACIICHUH, TIOHIATHIH, 3aKOHOB, TEOPHI, BEI3BAHHBIC
HETIOJHOTOM 0XBaTa OCHOBHBIX MMPU3HAKOB OMPE/IENIIEMOTO TIOHSTHS, OIITUOKH, BEI3BAHHBIC
HECOOJI0ICHUEM YCIIOBUN IMPOBEICHUH OTIBITA WM H3MEPECHUH.

2. OmmOKH B YCJTOBHBIX 0003HAYCHHSIX HA MPUHITUITUATIBHBIX CXeMaX, HETOYHOCTH
YepTexen, rpauKoB, CXEM.

3. Ilponyck wiin HETOYHOE HAMKMCAHUE HAMMEHOBAHUH €AMHUI] (PU3HMUECKUX BEJTNYHUH.

4. HepanoHaabHbIN BBIOOP XOJa PEIICHHUSL.

Heno4éTnbl

1. HeparmmoHanbHbI€ 3aITUCH TTPH BBIYUCIICHHSIX, HEPAITMOHATIBHBIE TPHUEMBI BEIUUCIICHUH,
peoOpa3oBaHMil M pelieHui 3a1ad.

2. ApudpmeTrnueckne OmMMOKY B BBIYUCICHUSX, €CIIM ATH OIIUOKU Ipy00 HE HUCKaXKaloT
peaIbHOCTh MOJYYEHHOTO pe3ysbTara.

3. OtaenbHbIe MOTPEIIHOCTH B OPMYIHPOBKE BOIPOCA U OTBETA.

4. HeOpexHoe BBITIOJHEHUE 3aIMUCEH, YEPTEKEH, CXeM, TpaduKoB.

5. Opdorpadudeckre U MyHKTyallMOHHBIE OTUOKH.

Boicmaesnenue ommemok 6 ycypnain.

J OTMmeTKa 3a YCTHBINM OTBET BBICTABIISICTCS B KOHIIE YPOKa, 32 MMCbMEHHbIE padOThI Ha
CIIEYIOIIUN YPOK MOCIIE BBIOIHEHUS PabOTHI.

J [Ipu HEeynOBIETBOPUTEILHON OTMETKE MO MHCbMEHHBIM ITPOBEPOUHBIM U Ja00PaTOPHBIM
paboTtam oOy4arormumcs 1aéTcsi BO3MOXKHOCTH €€ IepecaTh B TEUEHUE IBYX HEZEb.

J OTMeTKH 32 KOHTPOJIbHYIO padOTy BBICTABIISIOTCS B KYpHAJ Ha CIEAYIOLIUN YPOK MMOcie
KOHTPOJIbHOU paboThl. OTMETKY «2», MOTYYCHHYIO Ha KOHTPOJBHOH paboTe, 00yJaromuicss MOKET
WCIPAaBUTh B TEYCHHE IBYX HEMEb MOce OOBSIBICHUS PE3yIbTaTOB KOHTPOJIBHOU paboThl. B
TEUEHHUE ITOT0 BPEMEHU OTMETKA «2» B )KypHaJl He BbIcTaBigeTcss. OTMeTKa B xKypHaie no teme KP
JOJI’KHa OBITH BBHICTABIICHA B T€UEHHUE 2-X HEJENb 10 (PaKTy BHIIOJHEHUS pabOThI, JaTa KOTOPOi
3aUKCUpOBaHA B TETPAIH JUIsl KOHTPOIBHBIX Pa0OT.

L4 y‘IeHI/IKy, BbIICAIICMY IMOCJIC JJIUTCIBHOTO ITPOITYCKa (60.]'[66 3 ypOKOB) Ha TeMaTU4YeCKHI
KOHTPOJIb, OTMETKA BBICTABJISAACTCA B J)KYPHAJI IO COITIAICHUIO C yHAITUMCH.
L4 OTMeTKa MOXKET OBITh BBICTABJICHA 34 OTBET O6y‘laIOI_HeMYC$I, KOTOpLIfI OTCYTCTBOBAJl HA

NpebIAYIIEM YPOKE, B ClIydae eClId YPOK MPUXOJUTCS HE Ha MEepBbIi IeHb ero npeObIBaHMs B
LIKOJIE TIOCJIE OTCYTCTBUS.

o ITpu He06X0IMMOCTH MPOITYIIEHHbIE TEMbI MOXHO CJIaTh B TeUEHHUE JIBYX Hezlenb. OTMeTKa
B )KypHaJe J0JKHA ObITh TIOCTaBJIEHA 10 (PAKTy Mepecayul, 1aTa BbIMOJIHEHUS] KOTOPOH
3aukcupoBaHa B TETPASIX JUIsl IPOBEPOYHOH, Ta00pAaTOPHOI UM KOHTPOJIBHON padoT.

. 3a TBOpUecKue pabOThl yHaluXxcs (Mpe3eHTaluu, IPOEKThI, TOKJIAbl) BHICTABIISIOTCS
TOJIBKO MOJIOKUTENBHBIE OTMETKH.

Kpumepuu gvicmasnenus ommemox 3a uemeepms (nosayzooue, 200).




. Onenka 3a 4eTBepTh (MOIYTOU€E, T0/1) BBICTABISAETCS «B M0JIb3Y YUEHUKA» C YUETOM «Beca
OLIEHKW» (KOHTPOJIbHAsI pad0oTa M CaMOCTOSATENIbHAs paboTa UMEIOT OOJIBIINI BEC, YeM YCTHBIH
OTBET WM paboTa y gockn). OTMeTKa 3a 4eTBEePTh (TIOIyroiue) BHICTABISACTCS HA OCHOBE TEKYIIHUX
OTMETOK 3a YCTHBIE OTBETHI, JJAOOPATOPHBIE M MUCHbMEHHBIE Pa00Thl. OTMETKHU 32 KOHTPOJIbHBIE U
CaMOCTOSITENIbHbIE paOOThl YUUTHIBAIOTCS MPU BBICTABJIEHUHU YETBEPTHBIX (IIOJYr0I0BBIX, F'0/I0BBIX)
OTMETOK B IIEPBYIO OUEPE/Ib.

. OtmeTKa «5» He MOKET ObITh BBICTABJIEHA B YETBEPTH (TIOIYTOJHMH ), €CIIH 00yUarOLIUiCs
MMEET 32 KOHTPOJIBHYIO paboTy «3» WIIN «»; OTMETKA «4» HE MOXKET OBITh BBHICTABIICHA, €CITH 32
KOHTPOJIbHYIO pa0OTy IOJIydeHa OTMETKA «2).

. OtmeTKa «5» MOKET OBITh BBICTABIICHA 32 TIOJIYTOHe (YETBEPTH), €CITU 00YJIaArOIIHUNCS 3a
YCTHBIN OTBET MOJIyYHJI «3» KaK €JMHUYHBIN cirydail mpy OOJBIIMHCTBE TEKYIIUX OTMETOK «5».
. OtMmeTka «4» MOXeT OBITh BHICTABIICHA 32 MOJIYroiue (Y€TBEPTh), €CITU 00yUaIOIIUICS 32

YCTHBIH OTBET MOJIYYIT «2» KaK eUHUYHBIN CITydail ipru OOJBIIHHCTBE TEKYITUX OTMETOK «4» H
«5».

° Ecnu, mpu BBICTaBJIICHUN OTMETOK B Y€TBEPTH (ITOJIYTO/IUN), Y 00yUaIONIerocs MOpoBHY
OTMETOK «3» U «4», WIH K€ «5» U «4», Wi Ke «2» U «3» U HET BO3MOKHOCTH €T0 OMPOCHUTH, TO
OTMETKA CTABUTCS B TIOJIB3Y YYAIIETOCH.

Ouenka eblnoIHeHUA 3A0aiUil MeKyuiez0 KOHmpoJisa (mecmogvle npogepoytvle padonivl)

OtMmetka «5». OtBet conepkut 90-100%n31eMeHTOB 3HAHUH.
OtMmetka «4». OtBet conepkut 70-89% neMeHTOB 3HAHUH.
OtMmetka «3». OtBet conepkut 50-69% r1eMeHTOB 3HAHUH.
OtmeTtka «2». OTBeT conepxut Menee 50% 371eMEHTOB 3HAHUIM.

Buowvt u ghopmul konmponsa.
J1J1s OIIeHKU IPEeIMETHBIX YU€OHBIX JOCTIXKEHUH 00yUYalonuxcs UCIOIb3YyeTCs:

Bujabl KOHTPOJIsA DopMbI KOHTPOJIA
1. BxoaHOM, TPOMEKYTOYHBIN U UTOTOBBIN B BuIie TMarHoCTUYECKUX aAMUHUCTPATUBHBIX
KOHTPOJIb cpe3oB 1 KP 1o minany mkossl
2. TemaTnueckuil KOHTPOJIb KonTposbHbie paboThI 10 TEMaM:
(B BUE€ KOHTPOJIBHBIX U MPOBEPOUHBIX
pabor).
3. Tekymuit KOHTPOJIb (MHAUBUAYAIBHOE, -YO-yCcTHBIE OTBETHI yUalUXCS
(bpoHTanIbHOE, TPYNIIOBOE OIICHUBAHUE) - JI-pu3nyeckue TUKTaHTHI
[IpuMeuanue: OTMETKH B KypHAJ 3a -PT — pacnipenenutensHblii TeCT (3a1aHus
TECTOBBIE, IMarHOCTUYECKUE U yactu B)
CaMOCTOSITENbHBIE pabOTHI, (hU3HUECKUe -TBO — Tect ¢ BbIOOpOM OTBETa
JUKTAHTHI, & TAKXKE 332 BCE YKA3aHHbIE BUIbI (anmpTEepHATUBHBIN)
paboT Bo BTOpO# rpade TabauIIbI -TC — tect camonpoBepku
BBICTABJISIFOTCS] BBIOOPOYHO. -TPK — TecT pyOexHOTO KOHTpOJIS (Tocie
M3Yy4YEeHUs pa3jena)
-JIP — nuarnoctudeckast pabora (mpoBepka
JIOCTHKEHHUH MIIAaHUPYEMBIX PE3YJIbTATOB HA
0a30BOM YPOBHE CIIO)KHOCTH, KOPPEKIIHSI)
CII — camomnpoBepka
CK — caMOKOHTpOIIb (CaMOOIIEHKA)
BII — B3anmonposepka
PY — pabora ¢ yueOHUKOM




OK — onopHbIif KOHCIIEKT

COK — cBoi1 ONOpHBIN KOHCIIEKT (CBOSI OIOPa)
MK/CJIK — MmeHTa/IbHAasE KapTa/CTPyKTypHO-
JIOTUYECKUIN KOHCIIEKT

CP — camocrositensHas pabota

JCP — nomamrssisi caMocTosiTebHas padboTa
HIIP — nomaminss mpakTudeckas padbora
(ombIT, MOJIENB, TIPUOOP...)

PK — paboTa no xaproukam

PMcp — pa3narounsiiit matepuain s CP B
KJIacce U Joma

Texkct®C —TeKCcT (PU3UIECKOTO COIepKaHuUs
-IIpeseraruu, cooOICHUS, TOKIIAbI, POCKTHI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
®dwusuka, 11 xnace/ Msaxumes I'.51., Byxosues b.b., Corckuii H.H.; mox penakumeii [TapdeHTheBOM
H.A. AxkunonepHoe obuiectBo «M3aarensctBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
https://edsoo.ru/metodicheskie videouroki/
https://easyen.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

www.phet.colorado.edu/en/simulations
www.vascak.cz/physicsanimations.php
http://www.fizika.ru/catalog.php



https://edsoo.ru/metodicheskie_videouroki/
https://easyen.ru/
http://www.phet.colorado.edu/en/simulations
http://www.vascak.cz/physicsanimations.php
http://www.fizika.ru/catalog.php

