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IHosicHUTEALHAA 3AIINCKA

PaGouas mporpamma no puszmke paspaboraHa, ¢ y4eToM CHelupUKHA YCBOCHUS y4eOHOTO
MaTepHuaia 00yJaoIUMICS ¢ HAPYIIEHUEM OMOPHO-IBUTaTEIBHOTO armapara , Ha OCHOBAaHUH:
1. ®enepanbHOro rocynapCTBEHHOIO OOpa30BaTEIbHOTO CTaHAApPTa CPEAHEro OOIIero
o0Opa3oBaHus, YTBEpKIEHHOTO IMpHKa3oM MHuHHUCTEpCTBA OOpa3oBaHUS M HAYKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (¢ u3MEeHEHUSAMM)
2. ®denepanbHoli  00pa30BaTENIBHON IMPOTPAMMBI CpeIHEr0 OO0mmero oOpa3oBaHMSL.,
YTBEPKJICHHOW Ipuka3oM MunucrtepcrBa mnpocsemeHns Poccuiickon ®enepauuu ot
18.05.2023 Ne 371 (3apeructpupoBan 12.07.2023 Ne 74228)
3. ®expepanbHOW aaNTHPOBAHHONW OCHOBHOW 00pa30BaTENbHOHN MPOTrPaMMbl OCHOBHOTO
obmiero oOpaszoBaHus, OJ00peHa pemnieHueM (eaepaTbHOTo y4eOHO-METOJMIECKOTO
00bemHeHus 1o odieMy oopazoBanuio (mpoTokoa Nel/22 ot 18.03.2022)
4. Ha ocHoBe (denepanbpHOi pabodei mporpaMMBbl IO TIPEAMETY
3. Pabouas mporpamMMa opueHTHpPOBaHA HAa UCIIOJIb30BAHUE YUEOHUKOB:
®wuzwuka: 10 kmacc: yued. ais o0meoopa3oBaT. OpraHu3anwii: 0a30BEIH U yrITyOl.
ypoBuu / I'.SI.Msikuuies, b.b.Byxosues, H.H.Corckwuii; mox pea. H.A. IlapdpeHTheBoii.
— Mockaa : IIpocsemenue, 2023
Ousmka: 11 kmace: y4ued. s o0meoOpa3oBaT. opraHu3amuii: 6a30BbIA U YTIIyOII.
ypoBuu / I'.51.Msikuies, b.b.byxoBues, B.M. Yapyrun ; nox pen. H.A.
[TapdentneBoil. — Mocksa : [Ipocemenune, 2023

[Iporpamma mo ¢us3uke 0a30BOTO YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHWH M TpeOOBaHMU K pe3yslbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBatenbHON TIporpammel, npeactaBieHHbIX B DI'OC COO, a Takxke ¢ yu€rom denepaabHON
paboyeil mporpaMMBbl BOCIIUTAaHUSI U KOHLENIUHU MpenoAaBaHus yuyeOHoro npeamera «Pusnka» B
oOpaszoBaTelbHBIX  opraHusanmsx  Poccuiickoit ~ denmepanuu,  peanu3yrONMX  OCHOBHBIC
o0pa3oBaTeNIbHbIE TPOrPAMMBI.

Copep:xaHue MporpaMMsl 1Mo (pU3MKe HaMpaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOydaromuxcst 10—11 xiaccoB npu oOyuenun ux (pusuke Ha 6a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JeSITENILHOCTHOTO NoixoAa. [IporpamMma o ¢u3uke cOOTBETCTBYET TPeOOBaHUSAM
OI'oC COO K MmIaHUPYEMbIM JMYHOCTHBIM, MPEAMETHBIM M METApPEeAMETHBIM pe3yjbTaTam
oOyueHusi, a TaKKe YYUTHIBAET HEOOXOIUMOCTh peajln3aluu MEXKIPEAMETHBIX CBs3el (U3MKU C
€CTECTBEHHO-HAY4YHbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpeaenstoTcss OCHOBHBIE 1I€JIM U3yYCHHUS
(Gbu3MKN Ha ypOBHE CpeAHero odiiero oOpa3oBaHMs, MJIAHUPYEMbIE Pe3ylbTaThl OCBOSHUS Kypca
(bU3MKY: INYHOCTHBIC, METANPEMETHBIE, IPeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3uke BKIIOYAECT:

e [IaHUpyEMble PE3yIbTaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE PE3YAbTAThI MO roJIaM O0yYEHHUS;

e cojepxaHue yueOHOro npeamera «Dusnkay mo rogam oOydeHusl.

du3rka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAaX MPHUPOIBI, BBHICTYMAas B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIQJ B CHCTEMY 3HAaHUN 00 OKpYKaloleM MHpE.
IkonpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOIIHIA ISl €CTeCTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3WYECKUE 3aKOHBI JISKAaT B OCHOBE MPOIECCOB M SIBICHUN, M3ydaeMbIX XHMHEH,
ouonorueit, ¢puznueckoil reorpadueit u actpoHomuen. Vcmonp3oBaHHe U aKTUBHOE MPUMEHEHUE
(bu3MUeCKUX 3HAHUU OMpENeNseT XapakTep M pPa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHil B cdepe
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SHEPreTUKH, TPAHCIIOPTa, OCBOEHMSI KOCMOCA, IIOJIyYEHUS HOBBIX MaTEpUalOB C 3aJaHHBIMU
cBoiicTBaMH U Jipyrux. M3yuenune (pU3nK BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHKE €CTECTBEHHO -
HAay4YHOH KapTUHBI MUpa oOydaromuxcs, B (OpMHpPOBaHHE YMEHHH NMPUMEHSATh HAYYHBIH METO[
MO3HAHUS TIPU BBINIOJHEHUN MU yIEOHBIX UCCIIEOBAHUH.

B ocHOBY kypca (hM3HKHU IS YPOBHS CPETHETO OOIIEro oO0pa3oBaHUs TOJOXKEH PsJ UICH,
KOTOpbIE MOKHO paccMaTpUBaTh KaK IPUHLUIIBI €0 OCTPOCHUSI.

Hoes yerocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISIETCS JIOTMUECKU 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuall M3 BCEX PA3/eNoB (PU3HMKH, BKIIOYACT KaK BOMPOCH KIACCHYECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnveckux Teopuii. BenymmmM B Kypce sBisieTcst GOpMUPOBaHHE MPEICTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanusi mpennoiara€T MCIOJIb30BaHUE T'yMaHUTApHOTO
noTeHIHana GU3NYECKON HAayKH, OCMBICIIEHHE CBSI3M pa3BUTHA (PU3UKU C pPa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33pEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuxnaonoii nanpaénennocmu. Kypc QU3uku npeanojaraet 3HakOMCTBO C HIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs TIOCPEICTBOM BBEACHUS DJIEMEHTOB COJEpKaHUS,
MOCBAIMIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a Takke 0OCYXIEHHS MpoOjIeM PalMOHAIBHOTO MPHUPOAOINOJIb30BaHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMU DJIEMEHTaMH Kypca (HU3MKM Ha YpOBHE CpeaHero oOmero obpazoBaHUs
SBIAIOTCS  (U3NYecKHue Teopur ((POopMUpOBaHHE TPEJCTABIEHUNH O CTPYKTYpe MOCTPOCHHS
¢u3nyeckoil Teopuu, posu (PyHIAMEHTAIBHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPHUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, sl OMMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U IPOLIECCOB).

CuCTeMHO-IEATEIbHOCTHBIN MOAX0J B Kypce (PU3MKM peanu3yercsl HMpexae BCero 3a Cuér
OpraHu3aluM SKCIEPUMEHTAIBHON JAeATenbHOCTH oOydaromuxcs. Jlins 6a30Boro ypoBHs Kypca
GU3UKH — 3TO HUCHOJb30BAHUE CHUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
Ja0opaTOpHBIX pPaboOT, KOTOpBIE B MporpamMme Mo (¢uU3NKe OOBEAUHEHBI B OOUIUH CHHCOK
YUEHHUYECKUX IPAKTHUECKUX paldoT. BblaeneHue B yKa3aHHOM IepeyHe J1abOpaTOpHbIX padoT,
IPOBOJUMBIX JUISI KOHTPOJISL M OLIEHKH, OCYILIECTBIIETCS YYaCTHMKaMHU 00pa3oBaTeIbHOIO
nporecca UCXols M3 0COOEHHOCTEH MIaHMPOBaHMS M OCHaIleHus KabuHeTta ¢usuku. [Ipu stom
oOecrieunBaeTcss OBJaJeHHE OOYYaIOIIMMUCA YMEHHSMM IIPOBOJAMUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEJIUYMH U IIOCTAHOBKY OIIBITOB 10 IIPOBEPKE
IIPEUI0KEHHBIX TUIIOTE3.

bonbioe BHUMaHME yeIsIeTCcsl PeLCHUIO pacuETHBIX M KaueCTBEHHbIX 3a/1ad. [Ipu stom s
pacu€THBIX 3a7ay IPUOPUTETOM SIBJIAIOTCS 33Ja4d C SBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
MO3BOJISIOIINE IPUMEHSATh W3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjena Kypca,
TaK U UHTErpUPYs 3HAHUS U3 pa3HbIX pazzesoB. [ KaueCTBEHHBIX 3aJau IPUOPUTETOM SBIISIIOTCS
3aJjaHNs Ha OOBSICHEHUE NMPOTEKaHUs (PU3UUECKUX SBJICHUN U MPOLIECCOB B OKPYKAIOLIECH >KHU3HH,
Tpelyrole BbIO0pa (U3NIECKO MOIENH [Tl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIIeUeHUI0
yueOHOTo mpoiiecca 0a30BbIil ypoBeHb Kypca (M3MKU Ha YPOBHE CpellHEero oOlIiero oopa3oBaHus
JOJDKEH U3y4daTbcsd B YCIOBHUAX IpeAMETHOro kaOuHeTa (U3MKM WJIM B YCIOBMSX
MHTETPUPOBAHHOTO KaOWHETa IPEeIMETOB E€CTECTBEHHO-HAy4yHOro IuKiIa. B kabunere ¢(usuku
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JOJDKHO OBITH HeoOXomumoe jabopaTopHoe 00OpyIOBaHHE [UIS BBINOJIHEHUS YKa3aHHBIX B
nporpamme no (Gpu3nke y4eHHYeCKHX MPAKTHUIECKUX padoT U AEMOHCTPALMOHHOE 000pyIOBaHUE.

JleMoHCTpaloHHOE  00opynoBaHue (OPMHUPYETCS B  COOTBETCTBHH C  IPUHIMIIOM
MUHUMAaJIBHON JIOCTaTOYHOCTH M OOECIIEYMBAET MOCTAHOBKY IEPEUMCICHHBIX B MIpPOTpaMMe IO
¢u3nKe KIIOYEBBIX AEMOHCTpAlMUA sl HWCCIENOBAaHHUS M3y4aeMbIX SIBICHUH W IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JIaGopaTtopHoe 000pyIOBaHUE Il YICHUYECKUX MPAKTUYECKUX paboT hopMUpyeTCs B BUAC
TEMaTHYECKHX KOMIUIEKTOB W oOOecreynBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTWyecKkne KOMIUIEKTBI J1abOpaTOpHOTO O0OpYAOBaHUS JOJDKHBI  OBITh
MOCTPOEHBl HAa KOMILJICKCHOM HCIIOJIb30BAHUM aHAIOTOBBIX M IHM(POBBIX HPUOOPOB, a TaKKe
KOMIBIOTEPHBIX N3MEPHUTENBHBIX CHCTEM B BUJIE IIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HUKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (opMupoBaHHE WHTEPECA U CTPEMIICHHS 00yJArOIINXCS K HAYYHOMY U3YYEHHUIO TIPUPOJIBI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEICTABICHWA O HAYyYHOM METOJ€ TMO3HaHWA U  (HOPMHUpPOBAHHE
HCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3ylbTaTa M3yUEHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE YMECHHUU OOBSCHATH SBICHHS C UCIOJB30BaHUEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIIbCTB;

e (opMupOBaHHE TPEACTABICHUN O PONHM (U3WUKU UTS PAa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.
JlocTikeHne ATUX Lesed oOecreuuBaeTcsl pelIeHHEM CIEAYIOIUX 3a7ad B IIpolecce
M3y4YeHUs Kypca (U3UKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:
e TPHOOPETCHHE CUCTEMBI 3HAHMK 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHsIX, BKIOYAs MEXaHUKY, MOJIEKYJSPHYIO (U3HKY, JIEKTPOJAMHAMHKY, KBAaHTOBYIO
(bU3UKY ¥ DJIEMEHTHI acTPO(PHU3UKH;

e (opMupOBaHHE YMEHHUI NPUMEHSTh TEOPETUUECKNE 3HAHUS JUIsl 00BACHEHUS (PU3MUECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HHU;

® OCBOEHHE CIIOCOOOB pELICHMsI pa3IMUHbIX 3a/1a4 C SIBHO 3aJlaHHOM (PU3NYECKON MOJEIbIO,
3ajJad, I0JPa3yMEBAOLINX CaMOCTOSTEIbHOE CO3/[aHne (PU3NIECKON MOJIEIH, aIeKBaTHOM
YCJIOBMSIM 3aJ]auH;

® [IOHMMaHWe (U3NYECKUX OCHOB M MPHHLUIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJIAJICHHE METOJIaMH CaMOCTOSITEILHOTO IUIAHUPOBAHHUS U TNPOBEICHUS (DU3NYECKUX
HKCIIEPUMEHTOB, aHAIN3a U UHTEpIpEeTaluy MHPOPMALUH, ONPEIEIeHUsl JOCTOBEPHOCTH
MIOJIy4EHHOTO pe3yibTara;

® CO3/aHUE YCIOBHMM I pa3BUTUS YMEHHMH HPOEKTHO-UCCIEN0BATEIbCKON, TBOPUYECKON
JeSATeIbHOCTH.

Ha wusyuyenue ¢usuku (6a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro o0Imero o0pa3oBaHMS
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 gacos (2 gaca B
HEJIEIIO).

[Ipemyaraemselii B mporpamme no (gusMke nepedeHb Ja00paTOPHBIX U MPAKTHUECKUX padboT
SIBJISICTCSI PEKOMEHIOBAHHBIM, YUMTENb JIeNaeT BHIOOp MpoBeAeHUs J1a00paTOPHBIX padoT U OINBITOB
C Y4€TOM MHAMBHIYAIbHBIX 0COOEHHOCTEH 00yUaromuxcs.



Conep:kanue y4eOHOro npeamera

Pazjaen . DiekTpoauHaMuka

Tema . Macnummnoe none. I1eKMpPOMaAZHUMHAA UHOYKUUSA

[ToctostHHbIE MarHuThl. B3anmoaeiicTBUE MOCTOAHHBIX MarHuTOB. MarnutHoe noJie. Bekrop
MAarHuTHOM MHAYKIMHU. [[puHIMI Cynepno3uuuy MarHuTHBIX 1oJiel. JIMHUM MarHuTHOM MHIYKLIAH.
KapTuna nuHMi1 MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe mojie TPOBOAHMKA ¢ TokoM. KapTuHa NWHUA WHIYKIIMM MAarHUTHOTO TOJIsS
JUTMHHOTO TIPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHMKA, KATYIIKH ¢ TOKOM. OTIBIT
Opcrena. BzanMoseiicTBre MpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAyJb U HampaBiieHHe. J[BIKeHHe 3apsHKEHHOM 4acTUIbl B OJTHOPOAHOM
MaraHutHoM noJie. PaGota cuibl Jloperria.

SIBneHue INEKTPOMArHUTHOM MHAYKOMM. IIOTOK Bekropa MarHUTHOW  HMHIYKIUU.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIMHU. 3aKOH 3JEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe nanekTpuueckoe mojie. IJIEKTPOABIKYINAs CWIA HMHAYKIHA B TPOBOJHHUKE,
JBIDKYIIIEMCSI TIOCTYNATEIHHO B OTHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYKTUBHOCTB. SIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHYKIIUH.

DHEeprusi MarHuTHOTO TIOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHBIE MAarHWUTHI,
AJIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIUOHHAs [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE NEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIMU MarHUTHOTO TOJIAL.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuiibl JIopeHIla Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHJIBI MHIYKUHUU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJISL KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUS 3I€KTPOMArHUTHOM UHIYKIIUH.

Paspnen . Kone6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus



Konebarenbnass cucrema. CBoOoaHble MexaHWdyeckue Kkonebanus. [‘apmoHmueckue
konebanusa. Ilepmon, wacrora, amrmumtyna u  ¢asa koneOanuil. [IpyKuHHBIH MasTHUK.
MaremaTHueCKIil MasTHUK. YpaBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBparienne sHepruu npu
rapMOHUYECKHX KOJICOaHUSIX.

KoneGarenbubiit koHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B HICATHLHOM
KoIe0aTeIbHOM  KOHTYpe. AHAQJIOTHA MEXKAy MEXaHHUYEeCKUMH U 3JICKTPOMArHUTHBIMU
konebanusamu. dopmyna Tomcona. 3akoH COXpaHEHHsI SHEPTrHH B HJICATHHOM KOJIEOATeIbHOM
KOHTYpE.

[IpencraBinenne o 3aryxaroumux KoseOaHUSX. BBIHYXJI€HHblE MEXaHWYECKHE KOJieOaHus.
Pe3onanc. BeiHyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHNUS.

[lepemennbiii Tok. CHUHycOMIANbHBIA MEpEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. I[lpousBoacTBO, mepenada U TOTPEOJICHUE AIEKTPUUECKON IHEPTHH.
OKOJIOTUYECKME pPUCKM TIPU  TPOU3BOACTBE dJeKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpOHWCTBa U NPAKTUYECKOE PUMEHEHHUE: NIEKTPUUECKUI 3BOHOK, FEHEPATOp
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KojiebaTeabHOW CHCTEMbI (IPYKUHHBIH WM MaTeMaTHYECKHi
MasITHUK).

HaGnronenue 3aryxarommx KojeOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezonanca.

CB0OOIHBIC PJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HANpPsDKEHMsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu mocienoBaTeabHOM COCIUHEHUHM PE3UCTOpPA, KaTyIIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHAY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MAJIbIX KOJIEOAHUH I'py3a HA HUTH OT JJIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue IepeMEHHOrO TOKa B LENM U3 IOCIENOBAaTENbHO  COCOUHEHHBIX
KOHJICHCATOPa, KaTylIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHn4yeckue BOJIHBI, ycia0BHUs pacupocrpadeHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs U
JuuHa BosHBL. [lonepednslie U poaosibHble BOJIHBI. VIHTepdepeHus u tudpakins MEXaHHIECKUX
BOJIH.

3ByK. CkopocTs 3ByKa. [’ pomMkocTs 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBIL. YCJIOBHUS M3JIy4E€HMs JJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BektopoB E, B, V B anekrpomarantHoO# BoaHe. CBOICTBA 3JEKTPOMAarHUTHBIX BOJIH:
OTpake€HHe,  MpeJoMJIeHue,  noysipuzauus,  audpaxuus,  uHTeppepeHius.  CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIBI paguocBs3U U TeneBuAcHUs. Paguonokanys.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPY/KAIOLIEH CPEIb.
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TexHuueckue ycTpoilcTBa M IPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHbIE HHCTPYMEHTBHI,
yIABTPa3BYKOBasi JMAarHOCTUKA B TEXHUKE U MEAMLMHE, pajap, pPaIUONpPUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpoCTpaHEHUE NOMIEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebumomieecst Teno Kak HCTOYHHK 3BYKA.

Habmonenue orpaxxeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue natepdepeHnny u qupakind MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

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

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHUE, MOspU3aiys,
TU(ppakuus, UHTepPepeHIus.

Tema . Onmuxka

I'eomerpuueckas ontuka. I[IpsMonuHeliHOe pacnpocTpaHEHHE CBETa B OJHOPOJHOM cpere.
JIyud cBeta. Toue4UHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHMsl cBera. llocTpoeHue wH300pak€HUI B IJIOCKOM
3epKaJe.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEE oTpakeHHe. [IpeaenbHbIi yroJl MOJHOrO BHYTPEHHETO OTPaKEHHUSL.

Hucnepcus ceeta. CroxkHblil cocTaB Oeoro ceera. Ler.

Cobuparomue u paccenBaronue JuH3bl. ToHkas auH3a. DOKyCHOE pacCcTOsSHUE U ONTHYeCKast
cwia ToHKOM nuH3bL. [locTpoeHue wm3o0pakeHHII B COOMpAIOIIMX M PACCEUBAIOIIMX JIMH3aX.
@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30H.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. atepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. Y CJIOBHS HAOIMIOACHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€P(GEPEHLUOHHOW KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Judpakuus ceera. udpakunonHas pemérka. Y caoBre HaOMIOJCHHS TJIaBHBIX MAKCUMYMOB
MIPH MMaJICHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

[Tonsipuzanus ceera.

Texuuueckne yCTpOHCTBa W TNpPaKTHUYECKOE TPUMEHEHHE: OYKH, Jyma, (oToanmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAS ONTHKA, AU(paKIUOHHAS PeIIETKa,
MOJISIPOUT.

Jlemoncmpayuu

[IpssMonMHENHOE paclpoCTpaHEHUE, OTPAKEHUE U IpenomiieHue cBera. OnTudeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIECKOTIa.

HaGnronenue narepdepeHIiuy cBera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBeta.

[lonyuenue cekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yeHue crniekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEHIETKH.

Habnronenue nonsipusaium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul
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N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakKeHUH B JTMH3aX.
Habmonenue nucnepcun cBera.

Paznen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl NPUMEHUMOCTH KJIACCUYECKOM MexaHukd. [locTynarsl crenuanbHOM TEopuUu
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJs CKOPOCTH CB€Ta B  BAaKyyMe, [PHUHIUII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHHU M COKPAILIEHUE JUTUHBI.
DHEprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTUsl TOKOSL.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u SHEpruu GOTOHA C €ro 4acTOTON. DHEPrusi U UMIYJIbC
¢dboToHa.

OtkpsiTue u uccnenaoanue pororpdexra. OnbiThl A. I'. Cronerosa. 3akonsl poTosddexra.
VYpasuenue DitnmreitHa 1 Gotodddexra. «KpacHas rpanumna» Gorodddekra.

HaBnenune cBeta. Oneite [1. H. JIeGenena.

XHWMHYECKOE IEHCTBUE CBETA.

TexHuueckne yCTpOWCTBA W TMPAKTHYECKOE TMpUMEHEHHE: (HOTOdIeMEHT, (OTOMATUHK,
coJIHeUHas OaTtapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IMMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. IlmanerapHas
mozens aroma. Iloctynarel bopa. U3nyuenue u mornomieHue (poTOHOB mpu mepexojie aroma ¢
OJIHOTO YPOBHS SHEpruu Ha apyroi. Buzsl cnextpoB. CriekTp ypOBHEH SHEprUu aToMa BOJIOPOa.

BonnHoBsie cBolicTBa yactull. Bosnbl ne bpoiins. KopryckyssipHO-BOJIHOBOM Tyaau3Mm.

CrioHTaHHOE M BBIHYXICHHOE U3ITyYCHHUE.

Texnuueckne yCTpOHCTBAa U MPAKTUYECKOE MPUMEHEHHME: CIEKTPAJIbHBIM  aHaIu3
(ciekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Omnpenenenre JIMHBI BOJIHBI J1a3epa.

Habmronenue nuHeHYaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOECHUS sAnpa. OTKpbITUE PATUOAKTUBHOCTH.
OmnswiTel Pesepdopna mo omnpeneneHUIo cocTaBa paJloaKTHBHOTO H3mydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paliOaKTUBHOCTH Ha >KUBBIE OPraHU3MEI.
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OtkpeiTHEe poTOHA M HelTpoHa. HykmonHas monmens siapa [eiizenOepra—lBaneHko. 3apsia
saapa. MaccoBoe uncio aapa. M3oromnst.

Anbda-pacniaa. DNEKTpPOHHBIA M TIO3UTPOHHBIN Oera-pacman. ['amma-m3myueHue. 3akoH
PaZvoaKTUBHOTO pacraja.

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

SnepHble peakuuu. Jlenenye U CUHTE3 SAEp.

SAnepusiii  peaktop. Tepmosinepubiii cuHte3. [IpoOrembl U NEPCHEKTHUBBI  SAEPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI IEPHOI 3HEPTrEeTUKU.

OnemeHTapHble YyacTUlbl. OTKPBITHE O3UTPOHA.

Metoapl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUs. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.

Texnuueckue yCTpoHCTBa M INPAaKTUYECKOE MPUMEHEHHE: JO3UMETp, kamepa BuibcoHa,
SJIEPHBIN PEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadpusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Dranbl pazBuThs actpoHoMuH. [IpruKitaHoe 1 MUPOBO33PEHUIECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ssipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

CoJiHeuHas cucrema.

Counne. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun ComnHua u 3B€371. 3BE3/bI, X OCHOBHBIE
XapakTepUCTUKH. JlMarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3Abl TJIaBHOU
[IOCJIEI0BATEIBHOCTUH.  3aBUCHMOCTh ~ «Macca —  CBETHMOCTb»  JUIl  3BE3]  TJIABHOM
[IOCJEN0BATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBbIE MPEACTABICHUS O
MIPOUCXOKACHUH U 3BoJIroIMK COJIHLIA U 3BE3T. DTanbl )KU3HU 3BE3].

Mineunsiii [1yte — Hama ["anmaktuka. [lonoxxenue m npmwkenue ConHua B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. YEpHbIE ABIPHI B SApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO0Oma. Paszberanue ramaktuk. Teopus
Bosbioro B3peIiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoit. MeraranakTuka.

Hepewénnsie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnooernus

Habmronenust HeBOOPYKEHHBIM IJ1a30M C UCHOJB30BAHNEM KOMIBIOTEPHBIX MPHIIOKESHHUH TSI
oTpeJieNieHus] TOJOXKEHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojymapus u sipKue 3BE3/Ibl.

Habmonenus B teneckon JIynsl, mianer, Mneunoro Ilyrtu.

Oo6o0maronee NnoBTOpeHune

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMUYECKON, COLMATbHON U 3TUYECKOM
cdepax IesTeNbHOCTH YeNOBEeKa, POJb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HayuHOM
KapTUHE MUpa, poiib (pu3nueckod Teopuu B (POPMUPOBAHUU MpPEICTaBICHUA O (usndeckon
KapTUHE MUpa, MeCTO (hU3MYeCKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTABICHUN O IPUPOJE.



Ilnanupyembie pe3yibTaTbl OCBOCHHUS NPOrPaMMbI

IIporpamma mo3BOJsIET NOOMBATBHCA CIEAYIOIIMX PE3YIbTaTOB OCBOCHUS 0O0Opa30BATEIBLHOMN
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

JIMYHOCTHBIE Pe3VJbTaThI:

- YMEHHUE YIPABJISTh CBOEH IIO3HABATEIILHOM AEATEIBHOCTHIO;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCIIE CaMOOOpa30BaHUIO, Ha IPOTKEHUH
BCE KHU3HU; CO3HATEILHOE OTHOIIEHHUE K HEMIPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO YCIICIIHOM
npodecCHOHANIBHOM U 00IIIECTBEHHOU e TEIHLHOCTH,

- YMEHHE COTPYAHUYATH CO CBEPCTHUKAMHU, JETbMH MIIAJIIErO BO3PAcTa, B3POCIIBIMA B
00pa30BaTeNIbHOM, yUeOHO-UCCIIEI0BATENIbCKOM, MPOEKTHONW U JAPYIMX BUJAX AESITEIbHOCTH;

- cOpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH; 0CO3HAaHNE 3HAYMMOCTH HayKH, BJIaJIEHUS TOCTOBEPHOU HH(pOopMalmelt o nepe1oBbIX
JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSX 00 YCTpOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

- YyBCTBO FOPJIOCTH 32 POCCUICKYIO (PU3HUECKYIO HayKy, TYMaHU3M;

- TIOJIOKUTENIBHOE OTHOLIEHUE K TPYAY, LEIEyCTPEMIIEHHOCTH;

- 3KOJIOTHYECKasl KylIbTypa, OepexHOe OTHOLIEHHE K POJIHOM 3emiie, MPUPOIHBIM OOraTcTBaM
Poccnn n Mupa, NOHMMaHUE OTBETCTBEHHOCTH 34 COCTOSIHHE ITPUPOIHBIX PECYPCOB U PA3yMHOE
MIPUPOIOUCIIOIL30BAHUE.

MeranpeaMeTHbie pe3yabTaThl:

Pecynamuenvie YY/I:

Obvuarowuiica cmodicem:

_- CaMOCTOSITENIbHO OMPEEINATh LEIH, CTAaBUTh U POPMYIHPOBATH COOCTBEHHbIE 3a7a4H B
00pa30BaTeNIbHON IeATENBHOCTH U AKU3HEHHBIX CUTYalUSIX;

- OLICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Jpyrue HeMaTepuaibHble PeCypCchl, HEOOXOIUMBIE IS
JOCTH>KEHHS TIOCTABJIICHHOW paHee 1IeIIH;

- COINOCTABIISATh UMEIOIIHNECS BO3MOKHOCTH U HEOOXOJUMBIE JUI JOCTUKEHUSI LIETTU PECYPChI;

- OIIPEAEIIATh HECKOJIBKO ITYTEH JOCTUKEHHUSI TIOCTABICHHOM LIEIIN;

- 337]aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOKHO OIIPENEIUTh, YTO LEIb JOCTUTHYTA;

- COIIOCTABJIATh MOJIYYEHHBIM pe3yibTaT ACSATEIIBHOCTH C TIOCTABIECHHOM 3apaHee LeJIbIo;

- OLICHUBATh MOCJE/ICTBUS JOCTHKCHHUSI TIOCTABJICHHOM LIETH B JIEATEIBHOCTH, COOCTBEHHOM KU3HU
U KU3HU OKPYXKAIOIINX JIFOJEH.

Iloznasamenvnuvie YY/I:

Obyvuarowuiica cmooicem:

- KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMALIUIO C PA3HBIX MO3ULINN;

- pacnio3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B HH(HOPMALIMOHHBIX HCTOYHUKAX;

- UCIOJIb30BaTh PA3JIMYHbIE MOJIETbHO-CXEMATUUECKUE CPEJICTBA [Tl IIPE/ICTABIICHUS BbISIBICHHBIX
B MH(OPMAIMOHHBIX HCTOYHUKAX IPOTHUBOPEUHIA;

- OCYILIECTBJIATh Pa3BepHYTHIN MHPOPMALIMOHHBIN MOUCK M CTABUTh HE €M0 OCHOBE HOBBIE
(yueOHble U O3HABaTEIbHbIE) 3a1a4H;

- ICKaTh U HAXOJIUTh 0000IIECHHbIE CIIOCOOBI pellIeHNs 3a/Jauy;

- IPUBOJNTH KPUTUYECKHUE apI'YMEHThI, KaK B OTHOILIEHHMH COOCTBEHHOT'O CY)KJCHHUS, TaK U B
OTHOILIEHUHU NCHCTBUN U CYKIECHUN IPYroro 4eI0BeKa;

- aHAJIM3HUPOBATH U MPEe0OPa30BHIBATh MPOOIEMHO-TIPOTUBOPEUHBHIE CUTYALIUH;
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- BBIXOJIUTh 3@ paMKU y4€OHOI0 IIpeIMETa U OCYLIECTBIISATh Li€JIEHANPAaBICHHbBIN TIOUCK
BO3MO’KHOCTH ITUPOKOTO EPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS,

- BBICTpaMBaTh WHANBUAYAIBbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBASI OTPAHUYCHUS CO
CTOPOHBI IPYTMX YYACTHUKOB U PECYPCHBIE OTHOIIECHUS; - MEHATh U YAECP)KUBATh Pa3HbIE MO3ULIUU
B [I03HABATENBHOM NeATeIbHOCTH (OBITh YYEHUKOM H yuuTeNIeM; GOpMyIupoBaTh
00pa3oBaTeNbHBIN 3aIPOC U BBHIOIHATh KOHCYJIBTaTUBHBIE (PYHKIIMH CAMOCTOSITEIBHO; CTAaBUTh
npobsemMy u paboTaTh HaJl €€ PEIICHHEM; YIPABISATh COBMECTHOW MO3HABATEIBHON JEITEITHBHOCTHIO
Y TIOJYUHSITHCS).

Kommynuxkamuenwvie YY/[:

Obyuarowuiica cmoxcem:

- OCYUIECTBJIATH JIEJIOBYI0 KOMMYHUKAIINIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHOI OpraHU3alliy, TaK U 32 €€ MPeIeIaMu);

- IIPH OCYLIECTBJIEHUU IPYNIOBOM pabOThI OBITh KaK PYKOBOAUTENEM, TaK U YJICHOM MTPOEKTHOMN
KOMaH/Ibl B Pa3HBIX POJIAX (F€HEPaTOpOM MJIeH, KPUTUKOM, UCIIOJIHUTENIEM, IPE3EHTYIOIIMUM U T.1.);
- Pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIb30BaHUE aIeKBATHBIX
(YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(JIUKTHBIE CUTYallUU U IPEJOTBpaIlaTh KOH(DIUKTHI 10 UX aKTUBHOU (pa3bl;

- COTJIaCOBBIBATH MO3UIMH YIEHOB KOMaH/bl B Ipoliecce paboThl HajJ 001IUM
MIPOTYKTOM/pEIICHUEM;

- IPEICTABIATH MYOJUYHO Pe3yIbTaThl HHAMBUAYAIBbHOMN U IPYNIIOBON AEATEIbHOCTH, KaK Mepes
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayAUTOPHEH;

- oAOUPATh MaPTHEPOB M1l 1€JI0BOM KOMMYHUKAIIUU, UCXOS U3 COOOpakeHU
Pe3yJIbTaTUBHOCTH B3aUMO/JICHCTBUS, a HE JIMYHBIX CUMITATHH;

- BOCIIPUHUMATh KPUTHYECKHE 3aMeUaHus Kak pecypc COOCTBEHHOTO Pa3BUTHS;

- TOYHO ¥ €MKO (POpMyIHpOBaTh KaKk KPUTHUECKUE, TaK U 0J00pUTETIbHBIE 3aMEUaHUsI B aJIpec
JIPYTUX JIIOJIEH B paMKax JIEIOBOM U 00pa30BaTEIbHOM KOMMYHHUKAITUH, U30erasi Ipu 3TOM
JIUYHOCTHBIX OLEHOYHBIX CY)KJICHUH.

IIpeaMeTHBIMHU pe3yJbTATAMHM OCBOECHHUSI BBINYCKHUKAMHM CPEIHEU IIIKOJIBI
nporpaMMbl o ¢pu3nKe HA 0a30BOM YPOBHE SIBIISTFOTCSI:

— chopMHUPOBAHHOCTh MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U U ITO3HABAEMOCTHU
SIBJICHUW TPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOI'O 3HAHUS, O POJU U MecTe PU3UKH
B COBPEMECHHOW Hay4YHOUW KapTHHE MHUpA; TOHUMaHUE ponu GU3uKku B (GOPMHUPOBAHUH
Kpyrosopa u (pyHKIIMOHAIILHOW I'PaMOTHOCTH YEJIOBEKA JIJISI PEIICHHS MPaAKTHYSCKUX
3a/1a4;

— BJIaJCHHE OCHOBOIIOJIarafOIMMU busumueckumu MOHSATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMU; YBEPEHHOE MOJIb30BaHUE (HU3UUECKOU
TEPMUHOJIOTUEN U CHUMBOJIMKOW;

— c(hOpPMHUPOBAHHOCTh IIPEJICTABICHUN O (PU3UYECKONH CYIIHOCTH SIBJICHUU
npupoAsl (MEXaHUYECKUX, TEIJIOBBIX, SJICKTPOMAarHMUTHBIX M KBAHTOBBIX), BHJAAX
MaTepuu (BELIECTBO U IIOJIE€), JBHKEHHUU KaK CIIOCO0€ CYIIECTBOBAaHHUS MaTepHH;
YCBOEHHE OCHOBHBIX MJEM MEXaHHWKH, aTOMHO-MOJIEKYJISIPHOTO YYE€HHUsI O CTPOCHUU
BEIIECTBA, OJJIEMEHTOB JJIEKTPOJAMHAMUKM W KBAHTOBOM (U3MKH; OBJIaJCHUE
MOHATUHHBIM alnapaToM U CUMBOJMYECKUM SI3bIKOM (U3UKU;

— BJIaJICHWE OCHOBHBIMM METOJAaMH Hay4YHOrO II03HAHMs, HCIIOJb3YyeMbIMU B
¢usuke: HabIIOAEHUE, ONHMCAHUE, U3MEpPEHHE, SKCIIEPUMEHT; BIaJeHUEe YMEHUSIMU
oOpabaTeIiBaTh pe3yJIbTAaTbl M3MEPEHUM, OOHapy’>KMBaTh 3aBUCUMOCTb MEXIY
buznueckuMu BeIMYUHAMHM, OOBSICHATH IIOJY4YEHHBIE pe3yJjbTaTbl W JeJaTh
BBIBO/JIbI;
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— BJIAQJICHUE  YMEHUSIMHU  BbIJABUIaTh  THMIIOTE€3bl HAa  OCHOBE  3HaHMUA
OCHOBOIIOJIATAIOIINX (PU3NUECKHUX 3aKOHOMEPHOCTEH W 3aKOHOB, IPOBEPSITH HX
SKCHEPHMEHTAJIBHBIMU CpeACTBaMU, (OPMYIUPYs LeJIb HCCICAOBAHMS; BIIAJCHHUE
YMEHHUSIMU  ONUCHIBAaTh U OOBICHSTH CaMOCTOSITEILHO MIPOBEEHHBIC
SKCIIEPUMEHTHI, aHAJIU3UPOBATh pPE3yJbTaTbl MOJYYEHHONW U3 H3KCIEPUMEHTOB
UH(pOPMAIUH, OTIPEICIATH JTOCTOBEPHOCTH IOJIyYEHHOTO Pe3yJIbTara;

— yYMEHHE peniatb MpocThie (PU3UUEcKHe 3aaaud;

— cpOpMHPOBAHHOCTb YMEHHUS IPUMEHSTH IOJYUYCHHBbIC 3HAHUS JJI1 OOBSICHCHUS
YCIIOBHM TpPOTEKaHWsT (U3MYECKUX SIBJICHHH B NOPUPOAEC U JUISL TNPUHSITHS
MPAKTUYECKUX PELICHUNW B IOBCEIHEBHOW KU3HU,

— TIOHUMaHHWe (PU3UIECKHX OCHOB W MPUHIUNOB ASWUCTBHUS (pab®OThl) MalIWH U
MEXaHU3MOB, CpPEACTB  TMEPEABWKEHHS W  CBsI3U, OBITOBBIX  IIPUOOPOB,
MPOMBIIIJIEHHBIX TEXHOJIOTHUYECKUX MPOLIECCOB, BIMSHUS UX HAa OKPYKAIOIILYIOCPENY;
OCO3HAaHNE BO3MOKHBIX IIPUYHUH TEXHOTEHHBIX U 9KOJIOTHYECKUX KaTacTpod;

— c(opMHUPOBAaHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHHIO K (U3UIESCKOU
uH@poOpMaIM, MOJIy4yaeMol U3 pa3HbIX HUCTOYHHUKOB

TemaTu4eckoe MIIAHUPOBAHUE

Pasien Moayanb padoueii Kou. KonTpoa | JlaGopar
Nenn NMporpaMMbl BOCIIUTAHHSA yacoB bHbIE OpHbIE
NPOrpaMmblI .
«IIIKOJIBbHBIH YPOK» padoTbl | padoThl
13 centsa6ps — JleHp 11 1
1 DNeKTpogMHAMHUKA
IpOorpaMMHUcCTa
2 Konebanus v Bosuel | 21 HOs0ps — BeemupHblit 24 1
JIeHb TEeJIEBUCHUS
3 OCHOBEI 12 nexabpst — 4 1
CIELUaNbHON MexnyHapoIHbIN JIEHb
TCOpHH JIETCKOTO TEJICBHUICHHS U
OTHOCHUTEIIbHOCTH
paavoBeIaHUS
4 KsanToBas ¢gusuka 8 despas - [lenn 15 -
pOCCHIICKON HAYKH
18 mapta — /lenn
BoccoeauHeHus Kpbima c
Poccuei
5 DIIEeMEHTHI 12 ampens - [{ens 7 1
aCTpOHOMUH U KOCMOHABTUKU
acTpopU3NKU
Oo6o01aromiee 7
MIOBTOPEHHUE
Bcero 68 4
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YueOHo-MeTOANUYECKOE o0eceuyeHne

Oobs13aTes1bHBbIC yYeOHbIC MATEPHAJIBI IS YYCHUKA

1. ®wusmka: 11 wmacc: yueb. mns  o0meoOpa3oBaT. opraHu3aiuii: 0a30BbIA U yriayOd.
ypoBuu / I'.S1.Msakumie, b.b.byxosies, B.M. Yapyrun ; nox pen. H.A.
[TapdenrpeBoii. — Mockasa : [Ipocsemienne, 2023

MCTO}II/I‘-IGCKI/IG MaTepuaJbl AJdA YIUTEISA

1. CoOopuuk 3anmau no gusuke 10-11 xaccwl. ba3oselii yposens / [TappentseBa H.A. . —
Mockga : [Ipocsemenue, 2023

2. @wusuka: caMOCTOATEIbHbIE U KOHTPOJIbHBIE paboThl. 11 kiacc / Eprotkun E.C.,
Eprotkuna C.I'.. — Mocksa : [IpocBenienue, 2023

3. ®wusuka: Terpams mist mabopatopubix padot. 11 kmace / TlappentbeBa H.A. — Mocksa
: [Ipocsemienue, 2023
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