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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUU U TpeOOBaHUI K pe3yjbTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOM Mporpammsl, npesacraBieHHbIXx B OI'OC
COO, a Ttakxe c yd€roMm (QenepanbHOl paboueil MporpaMmbl BOCIHUTAHUS U
KOHIICTIIIMM TpernojiaBaHusi yyeOHoro npenmera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aluusax Poccuiickoit denepanuu, peanu3yromnx OCHOBHbIE
o0Opa3oBareabHbIE MPOTPAMMBI.

Copnepkanue mnporpamMmbl 1o (U3MKE HaNpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBCHHO-HAyYHOW KapTUHBl Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOydyeHnH Ux (Qu3MKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxoxna. IIporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAIPEAMETHBIM pe3yIbTaTaM
0o0y4yeHHUs, a TaKXKe€ YYUThIBAET HEOOXOIUMOCTH peaIM3alUUd MEXKIPEAMETHBIX
cBs3el (PU3MKM C €CTECTBEHHO-HAy4YHBIMM Y4YeOHBIMH TIpeaMeTaMu. B  Hei
OTPENIENAIOTCA OCHOBHBIE 1€MW M3y4YeHUs (PU3UKKM HAa YPOBHE CPEIHErO OOIIEero
o0Opa3oBaHus, IIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (U3UKU: JTUYHOCTHEHIE,
MeTanpelIMEeTHbIE, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (u3nKe BKIIOYALT:

e IJTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUA Kypca (pu3mku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJIBTATHI 10 F01aM OOYUYECHUS;

e cojJiepkanHue yueOHoro npeaMera « Ou3nkay mo rogaM 00y4yeHusl.

dusnka Kak Hayka O HaubOoJjiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYMAas B
KayecTBe yuyeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpyxkaronieM mupe. [IIkoapHbIN Kype PU3NKK — cUCTEMOOOpa3yIOIIUiA
JUISI €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB, TOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SBJIICHWH, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusnueckort reorpadueit U actpoHomue. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHre  (U3MYECKUX 3HAHUM  ONpefeNsieT Xapakrep U pa3BUTHE
pPa3HOOOpPA3HBIX TEXHOJOTUW B cdepe DIHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJy4eHHUsI HOBBIX MaTEpPHalOB C 3aJaHHBIMU CBOMCTBAMHU M APYTHX.
N3yuenne (u3uku BHOCUT OCHOBHOM BKJaJ B (POpMHpOBAHHME €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OoOydarouiuxcs, B (OpMHUPOBAHHE YMEHHM NPUMEHSTH
HAYYHBIN METO]] TO3HAHUS TIPU BBITIOJIHEHUH UMU Y4E€OHBIX UCCIIETI0OBAHUA.

B ocHOBy kypca ¢Gu3uMku IS ypOBHS cpeaHero oomero oOpa3oBaHUs
MOJIOKEH pSAJ UACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHIHUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISCTCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pasesioB (pU3MKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBMUM C HEW Marepuall Kypca (U3UKH
00beUHEH BOKpYr (u3Myeckux Teopuil. Benymmm B Kypce sBIsieTCs
dbopmMupoBaHue MPEJACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTE€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus mnpeanojaracT HCHIOJIb30BaHUE
IYMaHUTApHOTO TMOTEHIMana (PU3NYECKON HayKH, OCMBICIICHHE CBSI3U PAa3BUTHUSA
bu3uk Cc pa3BUTHEM OOIIECTBA, a TaKXke C MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MTPOOIeMaMHu.

Hoess  npuxnaonou uanpasniennHocmu. Kypc Gu3uMKH — mpeamnonaraer
3HAKOMCTBO C HIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPUIOKECHUM
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuszayuu peanusyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB
collep)KaHMs, TMOCBAUIEHHBIX 9JKOJIOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHBI C PAa3BUTUEM TEXHUKH U TEXHOJIOTHH, a TakKe OOCY>KICHUS
npo0JIeM palMoOHAIBHOTO MPUPOOIOIB30BAHUS U HKOJIOTMYECKON 0€30MaCHOCTH.

Crep>KHEBBIMM 3JIEMEHTaMH Kypca (DU3UKUM HAa YpPOBHE CpPEIHEro O0OIIero
o0pa3zoBaHus SBIAIOTCS (u3nueckue Teopuu (PopMHpOBaHHUE MPEACTABICHUN O
CTPYKTYpe MOCTpOeHUSI (PU3NYECKOU TEOPHUH, PO (PyHIAAMEHTATbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX  MPEJCTABICHUSIX O TMPUPOJE, TIpaHHIlAX
OPUMEHUMOCTA TEOPHM, JUIsl OINHUCAaHUS €CTECTBEHHO-HAYUYHBIX SBJICHUA U
MIPOIIECCOB).

CHCTEeMHO-/IeITeTbHOCTHBIA MOAXO0A B Kypce (DM3MKU pealu3yercs MpexKie
BCETO 3a CUET OpraHU3allMu SKCIEPUMEHTAILHOU AESTEILHOCTH O0Yy4YaroIIuXcsl.
Jlns  6azoBoro ypoBHS Kypca (HU3UKHM — 3TO HCHOJb30BAHUE CHCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JaO0OpaTOpHBIX padoT,
KOTOpBI€ B MporpamMme no Quinke 0ObeIMHEHBbI B OOUIUN CHHUCOK YYEHUUYECKHX
npakTUuueckux padotT. BrijeneHrue B yka3aHHOM IepeyHe JTabopaTOpHBIX padoT,
IPOBOAUMBIX JIII  KOHTPOJIA M OIEHKH, OCYIIECTBISETCS Y4YaCTHUKAMHU
o0pa3oBaTeIbHOr0 Mpollecca HCXOAs M3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamleHus kaOunera ¢usuku. Ilpu »>TOM oOecreunBaeTcs OBIAJCHUE
0Oy4JarOMMUMHCS YMEHUSIMH TPOBOJUTH KOCBEHHBIE H3MEpPEHUs, HCCIEI0BaHUs
3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJI0KEHHBIX TUTIOTE3.

Bonbiioe BHHMaHUE YACNSIETCS PEUICHUIO PACUYETHBIX U KaYECTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SBHO
3aJIaHHOW (PU3HYECKON MOJIEIBIO, MO3BOJISIONINE MPUMEHSATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjielia Kypca, TaK U HUHTErpUpys 3HAHUS W3
pa3HbIX pasfenoB. [lJisi KaueCcTBEHHBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 3aJlaHus Ha
0o0BsICHEHHE TPOTEKaHWs (DU3UYCCKUX SIBJICHUNW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronue BbiOOpa (U3MYECKONW MOJAENU Jisi CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ T1peboBanusimu DPI'OC COO x wmaTrepuanbHO-
TEXHUYEeCKOMY oOecreueHnto ydyeOHOro mpoiiecca 0a30BBI YpPOBEHb Kypca
(b13uKH HA YPOBHE CpeJIHEro 0011ero o0pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
peAMETHOTO KaOuHeTa (DU3WKU WM B YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa
IpEeAMETOB €CTECTBEHHO-HAYyYHOro IUKJIa. B kaOuHere (QU3UKU NOTKHO OBITH
HeoOxonuMoe JabopaTopHOEe OOOpYAOBaHHWE JJiA BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pu3uKe YIYCHHUIECKUX MPAKTHUECKHX paboT M JEMOHCTPAIMOHHOE
00opy10BaHUE.

JleMoHCcTpalimoHHOe 00OpynoBaHuE (QOpMHUpPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAQJIBHOW JTOCTATOYHOCTH ¥ OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALMA s
UCCIICIOBAHUS  W3YYaeMbIX SBICHHW W  TPOIECCOB, OMIHUPUYECKUX U
(byHIaMEeHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHM.

JlabopaTtopHoe 00OpymOBaHUE [JiI YUYCHHUYECKHUX MPAKTUYECKUX pPadboT
dbopMupyeTcss B BHIEC TEMAaTHUYECKHMX KOMIUIEKTOB M 00ECTIEUMBAETCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTHYeCKHE KOMIUICKTHI
7a00paTopHOr0 O00OpYAOBaHUS MAOJKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHMM aHAJIOTOBBIX M HU(PPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ IM(PPOBBIX JabopaTopuil.

OCHOBHBIMH LIETSIMU U3Y4YeHUS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

e popMupoBaHHE WHTEpECa U CTPEMJICHHSI OOyYaOIMXCA K HAYYHOMY
U3YYCHHUIO MPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX M TBOPUYECKHX
COCOOHOCTE;

e PA3BUTHE TPEICTABICHUI O HAYYHOM METOJE MO3HAHUS W (popMUpOBaHUE
WCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPYIKAIOIINUM SIBIICHUSIM;

« popMUpOBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3yUueHHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

e popMupoBaHHEe yMEHHH OOBSACHATH SBJICHUS C  HMCIOJb30BAHUEM
(bu3MUeCKNX 3HAHUM U HAyYHBIX JI0KA3aTENbCTB;

e popMupOBaHUE TPEACTABICHUN O pOIM (GU3UKU ISl PAa3BUTHUSA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTrkeHue 3TUX 1esied o0ecreurnBaeTcsl pelieHueM CIeAYIoNuX 3a1a4d B

npoliecce u3ydeHus Kypca (GU3UKu Ha YpPOBHE CPEJIHETO 00IIero o0Opa3oBaHus:



e MPUOOPETEHNE CUCTEMBl 3HAHUN 00 00IMMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (PU3HKY,
AIIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e popMHUpPOBAHUE YMEHHH MPUMEHSATH TEOPETHUECKUE 3HAHUS  JJIs
0o0bsicHEeHUsT (PU3UYECKUX SBICHUW B TPUPOAEC U [Js NPUHATHS
MPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM KU3HU;

¢ OCBOGHHE CIOCOOOB PpEIICHUS Pa3IUYHBIX 3aJad C SBHO 3aJaHHOU
dbu3uyeckol MOJENbIO, 3aJay, I[OJpa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3zianue (pu3nuecKo Mojieny, afeKBaTHOW YCIOBUSAM 3a]1a4H;

e IOHMMaHUE (PU3NUYECKUX OCHOB U TMPHUHIMIOB JACHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUUYECKUX MPOLIECCOB, UX BIUSAHUSA HA OKPYKAIOUIYIO
cpeny;

¢ OBJIaJICHHE METOJaMU CaMOCTOSITEILHOTO TIUIAHUPOBAHHUS U TPOBEACHUS
bU3UYECKUX HKCIIEPUMEHTOB, aHAIN3a W UHTEpIpeTanuu uH}opManuw,
OMpeIeNICHUs] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHUM JJIi PA3BUTHUS YMEHUU NPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPYECKOMN AEATEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B He/ielN0), B
11 xmacce — 68 gacoB (2 Jaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o (¢GU3MKE TMEpPEeYeHb JTa0OpaTOPHBIX U
MPaKTUUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YYUTENIb JEaeT BBIOOD
IPOBEJICHUS JIa0OpAaTOPHBIX pabOT M OMNBITOB C YYE€TOM WHIAMBUIYaTbHBIX
0COOCHHOCTEH 00yYaroIIUXCSl.



COIEPKAHUME OBYYEHUA
11 KJIACC

Paznen 4. DiekTpoauHAMHUKA

Tema 3. Macnummnoe none. I1eKMPOMAZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anMojielicTBME IMOCTOSSHHBIX MarHMTOB. MarHuTHoOE
nose. Bektop mMarHuTHOM MHAYKIMU. [IpUHIUIT Cyneprno3ullui MarHUTHBIX MOJICH.
Jluanum wMarHuTHOW WHAYKUMU. KapThHa JMHUNA MarHUTHOW WHIYKIUWA TOJIS
IMOCTOSIHHBIX MarHUTOB.

MarauTHOE TmOJIE TPOBOAHHKA C TOKOM. KapThHa JMHUN HWHIYKIUU
MarHUTHOTO TMOJs JJIWHHOTO MPSMOTO NPOBOJHUMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKKU ¢ TOKOM. OmbIT OpcTena. B3zanmoaencTBiue NpOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOAyJIb U HaIpaBiicHUE. J[BMKEHHUE 3apPSKEHHON YaCTULIBI B
OJIHOPOJHOM MarHuTHOM noJjie. Pabota cunsl Jlopenma.

SlBiieHnEe  BNEKTPOMArHUTHOM WHAYKIMU. [lOTOK BEKTOpa MarHUTHOU
WHIYKIUHA. OJIEKTPOABIIKYIIAS CWJIA HHAYKUAH. 3aKOH SJIEKTPOMArHUTHOU
unnykiuu Gapanes.

BuxpeBoe »ayiekTpuueckoe TMoJie. IDJIEKTPOABMXKYIAs CUJa MHAYKIUU B
MPOBOJHUKE, JBUXKYILIEMCS MOCTYINATEIbHO B OJJHOPOJJHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIeHME  CaMOMHIYKIMU.  ODJEKTPOABMIKYIIAs  CHUJia
CaMOWHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHUuecKHe YCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MAarHHTBI, SEKTPOMATHUTHI, AJIEKTPOJBUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX YaCTHII,
WHJIYKI[MOHHASI TICYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO IMyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHUTHOTO TOJIA.

B3anmopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cribl JIOpeH1Ia HAa MOHBI AJIEKTPOJIUTA.

SIBiieHME PNEKTPOMArHUTHOW UHAYKIIHNH.

[TpaBuno Jlenua.



3aBUCUMOCTb DJJICKTPOABIKYIIEH CHIJIBI MHAYKLIUH OT CKOPOCTH HW3MEHEHHS
MAarHMTHOTO IOTOKA.

SIBneHne CaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydyeHrne MarHuTHOIO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue ABIEHUS SIEKTPOMArHUTHOW MHIYKLIHHU.

Paszpnen 5. KoneOanus u BOJIHbI

Tema 1. Mexanuueckue u 371eKmpoMazHUmMHble KONEOAHUS

Konebarenpbnas  cucrema.  CBOOOIHBIE ~ MEXaHHUYECKHE  KOJeOaHMUS.
[Mapmonnueckue konebOanus. Ilepuon, wactora, ammuutyaa W ¢aza KoJeOaHUU.
[IpyxvHHBIM MasgTHUK. MaTeMaTHYEeCKUH MAasiTHUK. Y PAaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienne sHEPTUU TPU TAPMOHUYECKHUX KOJIeOaHUSIX.

KoneGarenpubiit  koHTyp. CBOOOAHBIE SIEKTPOMAarHUTHBIE KOJI€OAaHUS B
U7caIbHOM KOJe0aTeIbHOM KOHType. AHANOTUS MEXIY MEXaHUYECKUMU U
ANIEKTPOMArHUTHeIMU ~ KojeOaHusimu. @Dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUH B UCATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHusX. BbIHYXJIEHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BolHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUSI.

Ilepemennblii  TOK. CHHYCOMJAJIBbHBIM TMEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JEUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpanchopmartop. I[IpousBoacTBO, mepenadya U NOTPEOICHUE BIECKTPUUECKOM
DHEPTUH. ODKOJOTHYECKUE PUCKH MPU MPOU3BOJCTBE 3JEKTposHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HH.

TexHUYEeCKHne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JJICKTPUUYECKUHU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JIEKTPOIIEpEIay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJyieOAaTebHOW CHUCTEMbI (NIPY>KMHHBIA — WJTU
MaTeMaTHYEeCKUA MAsITHUK).

HaGmroneHue 3aTyXarmnmx KoJeOaHuid.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJEOAHUM.

Habnronenue pe3oHanca.

CB0OOHBIC 2JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

OcuuiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HANpPsDKEHHsS] OT BPEMEHHU) JJis
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

PesoHanc mnpu 1oCHenOBAaTEIbHOM  COEAUHEHUHM PE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHAEHCATOPA.



Mogens TMHUH 3JEKTPOIIepeaayu.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue 3aBUCHUMOCTH MEpUOJA MalbIX KOJeOaHUM Tpy3a HAa HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue nepeMEHHOI0 TOKA B LEMU U3 MOCIEI0BATEIbHO COECIUHEHHBIX
KOHJICHCATOPa, KaTyILIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBIE 80TIHbL

Mexanuyeckue BOJIHBIL, YycinoBHs pacnpoctpaneHus. llepumon. Ckopocthb
pacrpocTpaHeHuss W JyMHa BOJHBL. [lomepeyHble W MOPOJOJIBHBIE  BOJIHBI.
HNurtepdepennus u audpakiyss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBIL. YCJIOBHUSl U3JYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTtpomarnutHoil BosHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH: OTPAXKEHUE, MpeIoMJIEHUE, TNoisipu3anus, audpaxuus,
untepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37M€KTpOMArHUTHBIX BOJH. [IpuMeHeHHE >3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paANOCBS3H U TeNeBUAEHUA. Panronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKalbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIMArHOCTHKAa B TEXHUKE M MEIUIIMHE, pajaap,
paanoNpUEMHUK, TEJIEBU30D, aHTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobmromeecs Te10 Kak HICTOYHUK 3BYKa.

Halnronenue otpakeHus U NPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdeperimu u audpakiui MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenuie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOMN KoJeOaHU.

HccnenoBanrue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIICHUE,
nosisipuzanus, tudpaxuus, uHTepdepeHius.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. IIpsmMonuHeiHOE pacnpoCTpaHEHHWE CBETa B
oxHopoaHou cpexe. JIyd cBera. ToueUHBINM UCTOUHUK CBETA.

Otpaxxenue cBeta. 3aKkOHBI OTpakeHUs cBera. [locTpoeHue n300pakeHUN B
IJIOCKOM 3€pKaje.



[Ipenomnenne cBeTa. 3aKOHBI MpEOMJICHHS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroia MOJHOTO
BHYTPEHHET0 OTPaKEHUSI.

Hucniepcus cBeta. CoxxHbIN cocTaB 0enoro ceera. L[Ber.

Cobuparomue u paccenBatromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOSIHUE
U ONTUYecKas cujia TOHKoW snuH3bl. [locTpoeHue m3oOpaxkeHuid B cOOMparoOUX U
paccenBaromux JuH3ax. @opmyiia TOHKOW JUH3bI. Y BEJIMUCHUE, JABAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOU ONTUKH.

Bonnosast ontuka. Uatepdepenmus cBera. KorepeHTHbIC MCTOUHHUKHU. Y CIIOBUS
HAOII0/IEHNUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceera. {udpaximonnas pemérka. Y cioBrue HaOIIOICHHS TIaBHBIX
MaKCUMYMOB TIpU TaJCHUM MOHOXPOMATHYECKOTO CBeTa Ha JUGPaKIUOHHYIO
pEeLIETKY.

[Tossipusanus csera.

TexHuueckue yCTpOHCTBA M MPaKTHUYECKOE MPUMEHEHHE: OYKH, Jyla,
dboToanmnapar, MPOSKIMOHHBIN anmnapaT, MUKPOCKOII, T€JIECKOIl, BOJOKOHHAs ONTHKA,
nupakiuoOHHas PemETKa, MOISIPOU.

Jlemoncmpayuu

[IpsiMonuMHEHOE pacnpoOCTpAaHEHUE, OTPAKEHHE M TMPEIOMJIIEHUE CBETA.
OnTuyeckue npubdopBkl.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOA.

UccnenoBanue cBOMCTB M300paxeHU B JIMH3AX.

Moaenu MUKpPOCKOIIA, TENECKOIIA.

Habnronenue natepdepeHIimy cBeTa.

Habnronenue nudpakimu cBeTa.

HaGmronenue nucnepcun cBeTa.

[TonyuyeHue cniekTpa ¢ HTOMOIIBIO TPU3MBI.

[Tonydenue crekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habnroaenue monsipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

N3Mepenune nokazaresns npeaoMIeHUs CTEKJIA.

UccnenoBanue cBOMCTB M300paxeHU B JIMH3AX.

HaGmronenue nucnepcun cBeTa.

Paznen 6. OcHOBBI clIEMAJIBLHOM TEOPUM OTHOCHTEIHLHOCTH
['panubl TPUMEHUMOCTH KJIACCUUYECKOM MexaHMKHU. [locTynaTel cnennaibHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJAYJSI CKOPOCTH CBETA B BaKyyMe,
MPUHLUI OTHOCUTENBHOCTH DWHILITEHHA.



OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKpaIlleHHE
JUINHBI.

DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPrUEd W HUMIYJIbCOM PEISATUBUCTCKOW YaCTULBl. DHEPTHUs
ITOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [1nanka cBs3u 3HEprun GOTOHA C €r0 YACTOTOU. DHEPIUs U
UMITYJIbC (DOTOHA.

OtkpseitTie u ucciaegoBanne ¢Gporodddexra. OnbiTel A. I'. CtoneroBa. 3aKOHBI
dbotoadpdexra. YpaBuenue OitHmreitHa s Qorosrddekra. «KpacHas rpanHuna»
dboTtodrddexra.

JlaBnenwne ceta. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA M MPAKTHYECKOE MpPUMEHEHHUe: (OTODIIEMEHT,
dboTonaTUUK, CoTHEUHas OaTapesi, CBeTOUO.

Jlemoncmpayuu

®oTo3(peKT Ha yCTaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (hoToddhdexTa.

CBeToauon.

Conneynas 6aTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdoprna mo paccesHuio o -4acTHIIL.
[Tnanerapuas moxaens atoma. [loctynatel bopa. M3nyuenue u normiomenue GoToHOB
IIPU MEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPrUU Ha Ipyrou. Buasl cnekTtpoB. CrieKTp
YPOBHEU HEPTUM aTOMa BOJIOPOA.

BosiHoBbIE cBoMcTBa yactull. Bonnbl ne bpoins. KopnyckyispHO-BOJIHOBOM
Ty aJIA3M.

CHoHTaHHOE U BBIHYKJAECHHOE U3JTyUYCHHUE.

TexHUYEeCKHe yCTPOUCTBA U ITPAKTUYECKOE TPUMEHEHHUE: CIIEKTPAIbHBIN aHAJIN3
(CIeKTpOCKOIT), 1a3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopna.

OnpeneneHue JJIWHBI BOJIHBI Jlazepa.

Halmroienne nuHeMYaThiX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol

HaGmroienne nuHe4aToro cnexkTpa.



Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKA3bIBAIOIIME CJOKHOCTh CTpPOE€HHS snapa. OTKphITHE
paaunoaktuBHOCTH. OnbIThl Pezepdopia mo onpenesnieHno cocTaBa paiiOaKTUBHOIO
uznydenus. CBoicTBa anb(da-, 6era-, raMmma-u3nydeHus. BiusHue pagnoakTMBHOCTH
Ha YKUBBIE OPraHU3MBI.

OtkpbiTHEe mpoTOHA U HeWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
HNBanenko. 3apsn siapa. MaccoBoe uncio siapa. M3otonsl.

Anbda-pacnan. DNEKTpOHHBIM UM TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHue. 3aKOH paJIMOAKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sijipe. SnepHblie cuibl. [ledext macchl siapa.

Anepnbie peakuuu. [lenenve u cuHTE3 s1€p.

Anepupiti  peaktop. Tepmosiaepubii cuHTe3. [IpobOiieMbl W TEPCIIEKTUBHI
AJIEPHON PHEPTreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHbIe YacTUIbl. OTKPBITHE NO3UTPOHA.

Mertobl HAOMIOICHHS U PETUCTPALIUU PJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTadbHbIe B3auMoaecTBUA. EquHcTBO (prznueckoil kapTUHBI MUpA.

TexHuuecKrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIO3UMETP, KaMmepa
Bunbcona, sinepHslif peaktop, arToMmHas 6oMoa.

Jlemoncmpayuu

Cu€TynK MOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomul

HccnenoBanue TpekoB yacTuil (10 rOTOBBIM (hoTorpadusim).

Pa3zneua 8. JiieMeHTHI aCTPOHOMUH M ACTPOPU3UKHU

Otanbl pa3BUTUA acTpoHOMUHU. [IpHUKIagHOE M MUPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMUH.

Bun 3B&3mnoro Heba. Co3Besnus, sipkue 3BE3IbI, IUIAHETHl, MX BHJIMMOE
JBUKEHUE.

Conneynas cucrema.

Counnie. CosiHeuHasi akTUBHOCTh. MIcTounuk 3Hepruu ComnHua v 3BE37. 3BE3IbI,
X OCHOBHBIE XAPAKTEPUCTUKU. [[narpaMma «CHEKTPAIBHBIM KJIACC — CBETUMOCTbBY.
3BE3MbI TVIABHOM MOCIENO0BATEIBbHOCTU. 3aBUCHMOCTh «MAacca — CBETHUMOCTb» IS
3BE3J] TVIABHOW MOCJEAO0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHbIE
MPEJACTABIEHUA O MPOUCXOXKACHUHU U ABoirounr ConHUa W 3BE3A. OTambl KU3HU
3BE3.

Mineunbiii Ilyte — Hama Tamaktuka. Ilonoxkenne u nBuxenne CoJsiHIIA B
['anaktuke. Tunsl ramaktuk. Pagumoranaktukd u KBaszapbl. YUEpHBIE IOBIPBI B sAApax
TaJIaKTHK.



Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa06ma. PazOeranue rajiakTHk.
Teopus bosbmoro B3peiBa. PEnMKTOBOE U3ITyUEeHUE.

MacmtabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iieMbl aCTpOHOMHUH.

Yuenuuecxue nabnooenus

HaGnronieHust HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUM JJIsl ONpeJeCHUs MOJIOKEHUsSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3/1Msi CEBEPHOro NMOIyIapus U IPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, manet, Mieunoro IlyTwu.

O6o0maree NOBTOpEeHNE

Ponb ¢pu3uku 1 acTpOHOMHUM B 9KOHOMUYECKOM, TEXHOJIOTUUECKOMN, COLIMATTLHOM
U 3TUYECKOHN cepax NeaTebHOCTH YelI0BeKa, POJib U MECTO (PM3UKU U aCTPOHOMUU
B COBPEMEHHOM HAYYHOW KapTUHE MUPA, POJIb GU3HUECKON TeOpUH B (POPMUPOBAHUU
npeAcTaBiIeHUN 0 (PU3NYECKOW KapTUHE MHUpa, MeCTO (PU3MYECKOW KapTUHBI MUpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsi B 11 kimacce oCyIIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcamMu MAaTeMaTHKH,
OMOJIOTHH, XUMHH, Te0Tpauu U TEXHOJIOTHUH.

Mesicnpeomemusie nouwsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHUE, HayudHbId (akT, runoresa, (usnueckass BEJIUYMHA, 3aKOH,
Teopus, HaOJII0ICHHE, SKCTIEPUMEHT, MOJIETUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka:  pelieHWE  CUCTEMbl YPaBHEHHH, TPUTOHOMETPUYECKUE
GyHKIMU: CHUHYC, KOCHMHYC, TaHT'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOEKIMU HAa OCH KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTApHBIX (QYHKIMHM, TMPU3HAKK TMOJ00US TPEYroJIbHUKOB,
oTpeiesIeHHE IO TUIOCKUX GUryp U 00bEMa Tell.

buonocusn: »snextpudeckue SBICHUS B OJKMBOM Mpupone, KoseOaTerabHbIe
JIBWKCHHSI B KUBOM MPUPOJAE, ONTHUUYECKUE SIBJIICHUSI B >KMBOM MPUPOIE, NEUCTBUE
paauanyy Ha XKUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMUECKass CTPYKTypa TBEPIbIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMUECKON PEIIETKH, CIEKTPAIbHbIN aHaIN3.

l'eocpaghusi; MarHUTHBIE TIOJIIOCA 3€MJIU, 3aJIEKU MAarHUTHBIX Py, POTOChEMKA
3€MHOM MOBEPXHOCTH, IPECKAZAHUE 3EMIICTPSACCHU.

Texnonocusa: JMHUM DJIEKTPONEPENad, TIEHEpaTop IEPEMEHHOr0  TOKa,
AIIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, paaap, paAUuONpPUEMHUK, TEJIEBU30D,
anteHHa, TtenepoH, CBY-neub, NpPOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEUHas O6arapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Du3wka» Ha YPOBHE CpPETHETO OOIIETro
obpaszoBanus (06a30BbIi YPOBEHB) JOJDKHO OOECIECUUTH JOCTHXKEHHE CIICIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JImuHOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOro mnpeamera «DPU3MKa» ITOIKHBI
OTpaXaTb TOTOBHOCTh M  CIHOCOOHOCTh  OOYyYalolMXCsl  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM,  TMO3UTUBHBIX  BHYTPEHHUX  YOEXKJEHHUM,  COOTBETCTBYIOIIHX
TPaAUIIMOHHBIM LEHHOCTSIM POCCHMCKOTO O0OIIEeCTBa, PACIIUPEHHE KU3HEHHOTO
ONbITA M OMbITA JEATEIbHOCTH B MPOLECCE peaM3alid OCHOBHBIX HalpaBJICHUMN
BOCIIUTATEJIbHOW JIEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMK OOYyYarOlIEerocsi Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUICKOT0 00IIECTBa;

MNPUHATHE  TPAAUIMOHHBIX  OOIEUETOBEYECKUX  T'YMAHUCTUYECKHX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYKO IEATEIbHOCTh B HMHTEpECAX TI'PaKJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHu3allnyg;

YMEHUE B3aUMOJEHCTBOBATH C COI[MATIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHUSIMU U HAa3HAUCHUEM;

TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOMN JEATETbHOCTH;

2) NaTPUOTHUYECKOr0 BOCIIMTAHUS:

chOpMHUPOBAHHOCTH POCCUICKOM rpak1aHCKONM UIEHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
pPOCCUNCKUX YUEHBIX B 007aCTH (DU3UKHU U TEXHHUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTINTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MOBEICHNUS;

COCOOHOCTh OIICHUBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
JESITEIIbHOCTUA YUYEHOTO;

OCO3HAHUE JUYHOTO BKJIAJla B MOCTPOEHUE YCTOMUYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOILICHUE K MUPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npuCyliero (U3N4ecKon HayKe;

5) Tpy10BOrO BOCIMTAHMSA:



MHTEPEC K pa3IMUHbIM cdepam npodeccuoHaIbHOM eITeTbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (PU3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynyieit npodeccuu u pean3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa3OBaHUIO B 00JacTH
(bU3UKHN Ha IPOTSXKEHUH BCEH KU3HMU;

6) ’K0JI0TM4eCKOr0 BOCIIUTAHUA:

c(OPMUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpPhI, OCO3HAHHE TIJI00aTbHOIO
XapakTepa IKOJIOTHIEeCKUX MPpoOIem;

IJIAHUPOBAHUE W OCYLIECTBICHUE JAEHCTBUM B OKPYXKAIOIIEH CpPEele Ha OCHOBE
3HAHUS LEeJIel YCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue OMbITa AESITENBHOCTH SKOJIOTHYECKON HANPABIECHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUHN M0 PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3HUECKON HAYKU;

OCO3HAHUE IIEHHOCTUM HAYYHOM JI€ATEeIbHOCTH, TOTOBHOCTH B MpOIECCe
U3Y4YeHHUS] (PU3UKH OCYIIECTBIISITH MPOCKTHYIO U MCCIENOBATENbCKYIO JIEATEIbHOCTD
WHJVBHIYaJIbHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
Bba3oBble Jornueckue aeiicTBUA:
CaMOCTOSITEILHO bopmMyIUpOBaTH u aKTyaJIN3UPOBATH npoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNISITh 1IeJIM JACATEIBHOCTH, 3aJaBaTh IlapaMeTpbl WU KPUTEPUU UX
JIOCTHIKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEYHS B pacCMaTPUBAEMbIX (DU3UUECKUX
SIBJICHUSIX
pa3pabaTbiBaTh IUIAH PEIICHUs] TPOOJEMbI C y4E€TOM aHaJIU3a HMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSTEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN I€ATECIIbHOCTH;
KOOPJAMHHUPOBATH U BHITIOIHATE PA0OTY B YCIOBUSIX PEaIbHOT'O, BUPTYAJIBLHOTO H
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KU3HCHHBIX MPOOJIEM.
ba3oBble ucciiegoBare/ibCKue AeMCTBUS:
BJIAJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYEBBIMU TOHSATUSIMU U METOIAAMHU
(bU3UYECKON HAYKH,



BJIa/IETh HaBBIKAMU y4E€OHO-MCCIEA0BATENLCKON U MPOEKTHOM AESTEIBHOCTH B
005acT (U3MKHU, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIBLHOMY IOHUCKY
METOJOB PpEIICHUS 3alad (PU3UUECKOTO COACPKAHUS, NPUMEHEHUIO Pa3IUYHBIX
METO]I0B NTO3HAHUS;

BIIAJIETh BUJAMU JIESITEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalMi, MpeoOpa30oBaHUI0 M MPUMEHEHUI0O B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, B TOM YHCJIE PU CO3/IaHUH YYEOHBIX MPOEKTOB B 0071aCTH (PU3UKH;

BBISIBJISITh  IPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyallM3MpOBaTh  3ajauy,
BBIJIBUTATh TUIOTE3Y €€ peleHus, HaXOAUTh apTYMEHTHI JIJIsl I0KAa3aTeIbCTBA CBOUX
YTBEP>KJIECHUH, 3a]]aBaTh TapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH MOJYUYEHHBIE B XOJ/I€ PEIICHU 3a7a4l Pe3yIbTaThl, KPUTHUECKH
OIIEHUBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (QOpMyJIHpOBaTH COOCTBEHHBbIC 3aJaud B 00Opa3oBaTeIbLHOU
NEATeNIbHOCTH, B TOM YHUCJIE MPU U3y4eHUU HU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTUUECKYI0 001acTh
KU3HENIEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPE/jIaraTb OpUriHaIbHBIC TOAXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOITYCKAIOIINE allbTEPHATUBHBIC PEIICHMS.

PabGora ¢ undgopmanueii:

BIIQJIETh HABbIKAMHU TMOJIy4eHUs HHPOpManuu (PU3HUECKOTO COJIEpXKaHUS U3
MCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIIbHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMATHU3alUI0 M MHTEPIpETAi0 WH(OpPMAIMU pPA3NIMYHBIX BHJIOB U (opm
npeACTaBICHUS,

OILICHMBATh JIOCTOBEPHOCTh UH(OPMAIIHH;

MCIIOJIb30BaTh CPEJCTBA MH(DOPMAIIMOHHBIX U1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
B PCIICHUMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX 3a/a4y C
coOmoiecHneM TpeOOBaHUN SProOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepekeHusl, MPAaBOBBIX M HJTHUYECKUX HOPM, HOPM HUH(POpMaIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACPKAHUS B PA3IMUHBIX (DopMaTax ¢ yu€Tom
Ha3HAaYeHUsT MHQPOpPMAIMU M IEJIEBOW ayJUTOPUHU, BHIOMpPAs ONTUMAIbHYIO (opMy
IPE/ICTABIICHUS U BU3YAIU3alIUU.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE y4eOHbIEe 1eCTBHSA:
OCYILECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHPIUKTHBIX CUTYallMi U CMATYATh KOH(IUKTHI,



pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMaTh W HCHOJIb30BATh IPEHUMYIIECTBA KOMAHIHOW W HWHAWBHAYAJIBHOMN
paboTHI;

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JNEUCTBUUA C Y4YETOM OOIIUX
MHTEPECOB U BO3MOXXHOCTEH Ka)JI0r0 4ieHa KOJJIEKTHUBA;

NpUHUMATh  1I€JIM  COBMECTHOM  JIESATCIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JOCTMIXKEHHUIO: COCTAaBJISATHh IUUIAH JICMCTBUU,
pacrpenensaTh poJiM C y4€TOM MHEHUM YYaCTHHKOB, OOCYXKJIaTh pe3yJIbTaThl
COBMECTHOMU paboOTHI;

OIICHUBATh KAYECTBO CBOET0 BKJAJa W KaXJIOT0 y4aCTHHKA KOMaHJIbI B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKTHI, OILIGHUBATh HJE€HM C TO3UIMU HOBU3HBI,
OPUTHHAIBLHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEACHUE B  Pa3JIMYHBIX
CUTYaIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpAKEHUE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepPcaJIbHbIE yUeOHbIE JeiCTBUSA
Camoopranusamnus:

CaMOCTOSATEIILHO OCYIIECTBIISITh IO3HABATENBHYIO JI€ATEILHOCTh B OO0JACTH
GbU3UKKM U aCTPOHOMHH, BBISBIATH MPOOJIEMbI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSTEITHFHO COCTABJIATH TUIAH PEIICHHS PACYETHBIX M KAYSCTBEHHBIX 3a71a4,
IUTAaH BBITIOJTHEHUST TMPAKTUYECKOH paboThl C y4€TOM UMEIONMUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOUTECHHUII;

JlaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

pacIIMpATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 32 PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO dPYIUIIMHN B 00J1acTH (HUBUKH,
MIOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAILHBIA HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESITEIHLHOCTD,
OIICHHBATh COOTBETCTBUE PE3YJILTATOB IEIISIM;

BJIa/IETh HABBIKAMHM MO3HABATENIbHON pediekcu Kak OCO3HAHMS COBEPIIAEMbIX
JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedeKCUd Uisi OLEHKH CUTYyallMd, BbIOOpa BEPHOTO
pelIeHuS;



YMETh OIICHWBAaTh PUCKA ¥ CBOCBPEMEHHO MPHHUMATh pPEIICHUS TI0 WX
CHIDKEHHUIO;

NpUHUMATh MOTHUBBI W apTyMEHThl JAPYTHX TPU aHajdu3e pe3yJbTaToB
NS TSIIbHOCTH;

MPUHUMATH ceOsl, MOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apTyMEHThl JAPYTHX TPU aHajdu3e pe3yJIbTaToB
NESITETbHOCTH;

NPU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIUOKH.

B mpomecce MOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IIPOTPAMMBI 110
bu3uke U YPOBHSA CpeaHEro oOmero o0pa3oBaHUS y  OOydYarOIIUXCS
COBEpIIICHCTBYETCS OMOIMOHAITbHBIH WHTEIUICKT, IIPEIIOoJIarafoIInu i
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BHUJICTh HAINPABJICHHS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHOU CQeEpHl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJTUPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHWE, CIIOCOOHOCTh  aJaNnTHPOBAThCA K
IMOIMOHAILHBIM U3MEHEHUSIM U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIMU, BKJIIOYAIOIICH CTPEMIICHHWE K JOCTHKCHHIO LEIH U
yCIiexXy, ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHWE JCHCTBOBAaTH HCXOJAS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CIMOCOOHOCTh MOHWMATH SMOITMOHAILHOE COCTOSHUE
JIPYTHUX, YIUTBIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COTYBCTBHIO
U COTIEPEIKUBAHUIO;

COIMAJTLHBIX HaBBIKOB, BKJIIFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIECHUS C
JIPYTUMH JTFOIBMH, 3200TUTHCS, MIPOSIBIIATH UHTEPEC U pa3periaTh KOH(PIUKTHIL.

IHNPEJMETHBIE PE3YJIBTATHI

K xonity o6yuenus B 10 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh ChOPMHUPOBAHHOCTH Y O0YUYAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MecTo (u3uku B (POPMHPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTHH, B MPAKTUYECKOU IEATEIBHOCTH JIFOJICH;

VUYUTHIBATh TPAHUIIBI MPUMEHEHHS HM3YUYCHHBIX (DU3UYECKUX MOJEINECH:
MarepuaiabHas TOYKa, MHEpIHAJIbHAs CHUCTeMa OTCuYéTa, aOCOJIIOTHO TBEPAOE TEJo,
WJICTbHBIA Ta3, MOJICIIM CTPOCHMSI Ta30B, KUAKOCTEH W TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUM 3apsij] IPH pelieHnn PU3NUEeCKuX 3ajay;



pacrno3HaBaTh (U3MYECKHUE SBJICHUS (IIPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKHU, MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA U
AIIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHUE,
CBOOOJIHOE TaJIEHUE TeJ, IBH)KEHUE 110 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE TET,
nuddys3us, OpPOyHOBCKOE [IBHKEHUE, CTPOCHHUE JKUJIKOCTEM U TBEPABIX Tell,
U3MeHEeHne 00bEMa Tell NMpU HarpeBaHuu (OXJIaXICHUH), TEIJIOBOE pPaBHOBECHUE,
UCIIapeHue, KOHJEHCAlMs, IUJIABJICHUE, KPUCTAJUIM3ALMS, KHUIIEHHE, BIAXXHOCTh
BO3/lyXa, NOBBIIICHUE JABJICHHUS ra3a Py €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBA3b
MEXIy TapaMeTpaMu COCTOSIHMS Ta3a B H30MpOLeccax, »3JIEKTpU3auus Tell,
B3aUMOJICHCTBUE 3aPsI0B;

ONMCHIBATh MEXAHUYECKOE JIBI)KEHUE, HCIONb3ys (DU3UYECKUE BEIIUYUHBI:
KOOpAWHATa, MyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJla, UMITYJIbC
Telna, KUHETHYecKas DSHEprus, MOTEHIMalbHAas JHEpPrusi, MexaHuyeckas pabora,
MEXaHW4YecKasi MOIIHOCTh; MPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3HUECKUN
CMBICII UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUYECHMS U €IMHUILIbI, HAXOAUTHh (POPMYIIBI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEIUUYUHY C IPYTUMU BEIUUMHAMU;

ONUCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCTIONIb3Yd (PU3MYECKHE BEJIMYMHBL: JaBJeHHE Tas3a, TemIeparypa, CpeaHss
KMHETUYECKAs] SHEPrus XaOTHYECKOrO JIBXKEHUSI MOJEKYJ, CpPEIHEKBaJIpaTU4HAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThl, BHYTPEHHsISl »Heprusi, pabora rasa,
KO3(pPUIIMEHT TONEe3HOro JEHCTBHUS TEIUIOBOTO JIBUTaTelis; IMpPU OMNHCAHUU
NpaBUJILHO TPAKTOBAaTh (U3UYECKUN CMBICI HUCIOJB3YEMbIX BEIWMYMH, HX
0003Ha4YeHUS U €UHUILIBI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIIME NTAHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTUMU BEJTUYUHAM;

OMUCHIBATh HU3yUYCHHbBIC SJEKTPUUECKUE CBOWCTBA BEILECTBA U DJICKTPUUYECKUE
sBJIEHUS (TPOIIECCHI), UCIONB3Ys (PU3NYECKHE BEIMUYMHBL: SJICKTPUUYECKUN 3aps,
AIIEKTPUYECKOE M0JI€, HANPSKEHHOCTh MOJS, NOTEHUMAJ, PAa3HOCTh MOTEHUUAJIOB;
[P OMKMCAHUM MPABWIBHO TPAKTOBATH (PU3UUYECKUI CMBICI UCIIONIb3YyEMbIX BEJIMYUH,
uxX O0003HAYEHUS U EIMHMIBI, YKa3biBaTh (HOPMYIIbI, CBS3bIBAIOIIME JaHHYIO
(bU3UYECKYIO BEIMUHUHY C IPYTUMH BEIUYHMHAMU;

aHANMM3UPOBATh (DU3MYECKUE MPOIECChl U SBJICHUS, HCIOIB3YS (PU3NUECKHE
3aKOHBI M NPUHLMIIBL: 3aKOH BcemupHOro tarorenus, I, II u III 3axkonsl HeroToHa,
3aKOH COXPAHEHUS] MEXAHUYECKON SHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, TPUHIHUIL
CyHEepHO3ULMHA CHUJI, NPUHLHI PABHOINPABHUS MHEPLUHAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOECHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHEN KHUHETHMYECKOW SHEPruu TEIJIOBOTO JBUKEHUS MOJIEKYJ C a0COIIOTHOM
TEMIIEpATy PO, NEPBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsiaa, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (POPMYIIUPOBKY 3aKOHA, €r0
MaTeMaTHYE€CKOE BBIPAKEHHUE U YCIOBUS (FpaHUIlbl, 0071aCTH) NPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIIMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBUA MX O€30MACHOTO MCMOJIb30BaHUS B MOBCEIHEBHOMN
KU3HU;

BBITIOJIHATh OKCIEPUMEHTHI M0 MCCIENOBAaHUI0 (U3NUECKUX SBJICHUA W
MPOILIECCOB C MCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHI, MpU 3TOM
dbopmynupoBath npodiieMy/3aauy U THMIOTE3y Y4EeOHOTO IKCIEpUMEHTa, coOupaTh
YCTAaHOBKY M3 MPENJIOKEHHOTO 000pYAOBaHUs, MPOBOJUTH ONBIT U (GOPMYIUPOBATH
BBIBO/JIbI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUS (PU3MUYECKHX BEJIUYUH, MPH
TOM BBIOMpATh ONTUMAJBHBIM CHOCOO H3MEPEHHS W HCIOJIb30BaTh N3BECTHHIE
METO/]IbI OLIEHKH MOTPEUTHOCTEeH U3MEPEHMUIA;

UCCIEI0OBAaTh  3aBUCUMOCTH  MeXAYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yJabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B BUJE
TabuIl ¥ TpaduKoB, 1eJaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEI0BAHNUS;

coOoaTh mpaBuia O€30MacHOr0 TpyJa MpPU MPOBEICHUMU HCCIEIOBAHUN B
pamMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  MPOEKTHOU
NESTENHHOCTA C HCIHOJIb30BAaHUEM HW3MEPUTENBbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemarh pacu€THbIC 3aJ]a4M C SIBHO 3a/IaHHON (PU3UYECKON MOJIENBIO, UCTIOIb3YS
dbu3uYecKkre 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlauyd BbIOUpPATh
(bU3UYECKYI0 MOJIEb, BBIACIATh PU3NUECKUE BETUYUHBI U (POPMYIIbl, HEOOXOUMBIE
Uit €€ peIleHUs, MPOBOAUTH PAacy€Thl W OILIEHUBATh PEATbHOCTHh MOJTYYEHHOIO
3HauYeHUS (PU3NYECKON BEIIUYUHBI,

peniaTth KauyeCTBEHHBIE 3a/1aud: BBICTPAUBATH JIOTMUECKH HEMPOTUBOPEUMBYIO
[ENOYKY pPacCyXICHUI C OMOpod Ha H3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3a7]a4 COBpEMEHHbIE MH(GOPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAaHMS, WHTEPHPETALUU M TPEACTABICHUS
y4eOHOW U Hay4YHO-NOMYJISIpHOM uHGpOpMAIUK, TOJYYEHHONM U3 pa3IUuyHbIX
MCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJTyYaeMyr0 HH(HOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apyOC)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU IS
obecrnieueHusi O€30MACHOCTM NpU OOpallleHuu C NOpudopaMu M TEXHUYECKUMU
YCTPOUCTBAMHU, ISl COXPAHEHHUS 370POBbsi U COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KAIOIIEH CpeLE;



paboTtaTh B TpyNme ¢ BHIMIOJHEHUEM PAa3JUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIBI, palMOHAIBLHO pACHpeNesaTh OOS3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJICKBATHO OLICHUBATH
BKJIQJT KQXKJOTO U3 YYaCTHUKOB I'PYIIIBI B PEIISHUE pacCMaTPpUBAEMOM TTPOOIEMBI.

K koHny o0yuenus B 11 kJacce npeaMeTHbIe pe3ynbTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MecTo (u3uku B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUHA COBPEMEHHOM TEXHUKU U
TEXHOJIOTHM, B MPAKTUYECKOW JEITEIbHOCTH JIIOAEH, LIEJOCTHOCTh W E€IUHCTBO
bU3UYECKON KapTUHBI MUPA;

VYUTBIBATh TPAHUIIBl TPUMEHECHHMS HM3YYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN 3JIEKTPUYECKUUN 3apsijl, Jyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SJICPHAS
MOJIEJIh aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siJIpa P peIIeHUH GU3UISCKUX 3a/]1a4;

pacro3HaBaTh (U3MYECKUE SIBICHUS (ITPOLIECChI) U OOBSCHATHL UX HA OCHOBE
3aKOHOB JJICKTPOJWHAMHKA M KBAaHTOBOM (DU3UKH: 3JIEKTpUUEcKas MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JAEHUCTBUS TOKA, B3aWMOJICHCTBUE
MAarHMTOB, AIEKTPOMArHUTHASI MHIYKIUSA, TEUCTBUE MArHUTHOTO TIOJIsl HA TPOBOJHUK
C TOKOM M JBWXKYIIUHUCS 3aps], OJICKTPOMarHUTHbIE KOJeOaHUs W BOJIHBI,
MPSIMOJIMHEHHOE pacnpocTpaHeHue CBETa, OTpakeHHe, MpeIoOMJIICHHUE,
unrtepdepennms, audpaknus W TOJApU3aIMsA  CBETa, JAUCIEpPCUs  CBETa,
dbortosnekrpuueckuii 3pdext (hotodrPdexT), cBeToBOE MaBICHHE, BO3ZHHMKHOBEHUE
JMHENYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHAs
PaaOaKTUBHOCTB;

OMHCBHIBATh HW3YUYEHHBIE CBOWCTBA BEMIECTBA (DJIECKTPUUYECKHE, MarHUTHBIC,
ONTUYECKUE, FTEKTPUUECKYIO TPOBOJAUMOCTD PA3IUUYHBIX CPEM) U DIEKTPOMATHUTHbIC
SBJICHUS (TIPOIECCHI), WCIONB3Ysd (DU3NYECKUE BEIMYMHBI: AJICKTPUUSCKHN 3apsij,
CUJIa TOKa, AJIEKTPUYECKOE HAMPSHKEHUE, AIEKTPUUYECKOE CONMPOTUBIICHUE, PA3HOCTD
MOTEHIINAJIOB, JJEKTPOABIIKYIIAs CUJia, paboTa TOKA, MHAYKIIUS MarHUTHOTO TIOJIS,
cunia Amnepa, cuia JlopeHna, THIyKTUBHOCTh KaTYIIKH, SHEPTUs JIEKTPUUYECKOTO U
MarHUTHOI'O MOJIeH, MEPHUOJT U YaCTOTa KoJieOaHUU B K0JIeOAaTeIbHOM KOHTYpE, 3apsil
¥ CHJIa TOKa B MPOIIECCE TAPMOHUYECKHUX IJIEKTPOMArHUTHBIX KoJjieOaHui, (POKYCHOE
pacCTOsIHUE W ONTHYECKas CWJIA JIMH3bl, NPU OINHUCAHWUU TPABUIBHO TPAKTOBATH
(GUBUYECKUIA CMBICT HCTOJB3YyeMBIX BEIWYWH, HMX OOO3HAYECHUS | CIUHMIIBI,
yKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3WUYECKYHO0 BEIUYUHY C JAPYTUMHU
BEJIMUMHAMU;

ONUCHIBATh W3YyUYECHHBIE KBAaHTOBBIE SIBJICHUS W IPOLECCHI, HCHOIb3Y
bu3uYeCcKre BEIUUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U 4aCTOTA
CBETa, DHEPrus U UMMyJbCc (POTOHA, MEPHUOJI MOTypacaaa, SHEPrusi CBSI3U aTOMHBIX
siiep, MpPU ONMUCAHWU TMPABWIHHO TPAKTOBATh (DPU3MUYECKUN CMBICH HCIOJIb3yEeMbIX



BEJIMYMH, UX 0003HAYEHUS U €AMHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO
(Gbu3MUECKyl0 BEIMYUHY C IPYTMMHU BEIMYMHAMM, BHIYHCIATH 3HAUCHHUE (DU3NUECKOU
BEJIMYUHBI;

aHANIM3UPOBATh (PU3MUECKUE MPOIECChl U SBJICHUS, HCIOIB3YS (PU3NUECKHE
3aKOHBI W MNPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIHOIO U MapaijeIbHOTO
COCIMHEHUS NPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIHUH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPAHEHUsSI CBETa, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHUE OWHIITEWHa mia (ororddekra,
3aKOH COXpAaHEHUs OHHEPruH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHMs MacCOBOTO 4HMcia, Moctynarsl bopa,
3aKOH PaJMOAKTUBHOTO pacrajia, Mph 3TOM pPa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBUS (TpaHMIlbl, 00JaCTH)
NPUMEHUMOCTH;

OMpEeNIeNIsATh HAMPABJICHHE BEKTOPA MHAYKIIMM MAarHUTHOTO TMOJIsI POBOJHUKA C
TOKOM, CHJIbI Amrepa u cuibl JlopeHna;

CTPOUTH U OMHUCHIBATh U300pAKEHUE, CO3/1aBAEMOE IIOCKUM 3€pPKaJIoM, TOHKOM
JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI MO0 MCCIENOBaHUI0 (U3NYECKUX SBICHUA W
IPOLIECCOB C HCMOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHHU: MpPU 3TOM
dbopmynupoBath mpodiieMy/3agady W THIOTE3y Y4EeOHOTO IKCIIEpUMEHTa, cOOMpaTh
YCTAaHOBKY M3 MPEJJI0KEHHOTO 000pYyAOBaHUsS, MPOBOJUTH ONBIT U (HOPMYIUPOBATH
BBIBOJIBI;

OCYILECTBIIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEJIMYMH, TPU
TOM BBIOMpATh ONTUMAJBHBIM CHOCOO H3MEPEHHS W HCIOJIb30BAaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh 3aBUCUMOCTH (DM3MUYECKUX BEJIUYHH C MCIOJIb30BAHUEM IMPSMbIX
U3MEpPEHUN: TpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHpOBATH pPE3yJbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEITUYMH B BHUJIe TaOIHIl U TpaduKOB, J1eTaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOoaTh mpaBuja O€30MacHOr0 TpyJa MpU MPOBEICHUM HCCIEIOBAHUN B
pamMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM U  MPOEKTHOU
NEATeNIbHOCTA C KCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOHUCTB M J1a0OpPaTOPHOIO
000py10BaHUS;

pemarh pacu€THbIC 3aJ]a4M C SIBHO 3a/IaHHON (PU3NYECKON MOMEINBIO, UCTIOIb3YS
¢du3nueckre 3aKOHBI U MPHUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJlayll BHIOMPAThH
(bU3UYECKYI0 MOJIEb, BBIACIATh PU3NUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOUMBIE
I €€ peIleHHs, MPOBOAUTH PAacy€Thl W OILICHUBATH PEATbHOCTH IMOIYYEHHOIO
3HauYeHUS (PU3NUECKON BEITUYUHBI;



pelaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAWBATH JIOTHYECKH HENPOTHBOPEUUBYIO
LEMOYKY pPacCyXICHU C OMOpod Ha H3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3rUecKre SIBICHUS;

MCIIOJIb30BaTh MPU PEIICHUH YYEOHBIX 3a7a4 COBpEMEHHbIE MH(GOPMAIMOHHBIE
TEXHOJIOTUU IS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIUU M TPEICTaBICHUS
y4eOHOM W HAyYHO-TIOMYJISIPHOH WH(POpPMANUU, TOJYYCHHONH W3 Pa3IMYHBIX
WCTOYHUKOB, KPUTHUYCCKU aHATM3UPOBATH MOJTYy4aeMyr0 HH(HOPMAIIHIO;

OOBSCHATH MPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3nuyaTh YCIOBHS MX O€30I1aCHOTO MCIOJIb30BaHUA B MIOBCETHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YyUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU IS
obecrieueHusi O€30MACHOCTM NPU OOpallleHuu C NpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, JJI COXPAHEHUS 3JI0POBbS U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH CPELE;

paboTaTh B TIpYIIE C BBHINOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNIbI, palUMOHAIBHO pACHpeNessTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIHHOCTh B HECTAaHAAPTHBIX CUTYyaIUsX, aJI€KBAaTHO OILICHUBAThH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» dusuka, 10 kmace/ Mskumes I'.5., byxosues b.b., Corckuii H.H. oz
penakiueit [lapdentreBoit H.A., AkunoHepHoe o0mecTBo «31aTeabCTBO
«IIpocBemenue»

» ®usuka, 11 xknacc/ Msxkumes I'.JI., bByxoBues b.b., Yapyrun B.M. nox
penakuueit [TapdentreBoit H.A., AkumonepHoe o61ecTBo «M31aTenbcTBO
«IIpocBemenue»
®usuka, 11 kmacc/ Msakumes I'.51., [letpoBa M.A., Yroasaukos O.C. u
npyrue, O6IIECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxmmonepHoe obmiectBo «M3narenberBo «IIpocserienne»

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. ®enepanbHbIi TOCyAapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT CPEIHETO
(monHOTO) O6MIETO OOpazoBaHus. Crapmas mkoja. 10-11 kmaccsl. -
YrBepxkaen npukazom Ne 413 Muno6puayku Poccun ot 17.04.2012.

2. Msxumes I'. 4. u np. @usuka. 10 kinacc. Yuebnuk. - M.: [Ipocsemienue,
2014.

3. DnekrporHoe npunoxeHue (DVD) k yueOnuky: Mskumesa .5, u np.
®duzuka. 10 knacc. - M.: [Ipocsemenue, 2014.

4. ITapdentbreBa H.A. ®usuka. 10 knacc. Terpanpb 115 mabopaTopHBIX paboT.-

M.: IIpocsemenue — 2012.



5. [MTapdentreBa H.A. Coopuuk 3amau o ¢usuke. 10-11 kmaccer. — M.
IIpocsenienue, — 2010.

6. llIunos B.®. [ToypouHoe mnanupoBanue no ¢usuke. 10-11 kimaccwl.
[Tocobue nnsa yuureneit o0meodpazonar. opranuzanuid. - M.: IIpocsenienue,
2013.

7. Mapon A.E., Mapon E.A. ®u3uka 10 kn. Jlugaktuueckue Marepuanisl.- M.:
Hpoda, 2014

8. Mapon E.A. ®usuka. 10 ki1. OnopHble KOHCIIEKTHI U PA3HOYPOBHEBbBIE
3amanus.- CI16.: OOO «Bukropus mitocy, 2013.

9. PeimkeBuu A.I1. COopHuk 3agad no ¢usuke. 10 — 11 kmace. — M.: [poda,

2006.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. MunauctepcTBO oOpazoBaHus U Hayku PD http://MunoO6pHayku.pdh

2. MuHucrepcTBO 00pa3oBaHus, HAYKH U Mojoexu PecnyOnuku Kpbim
http://monm.rk.gov.ru

3. @enepanbHbI HHCTUTYT MeAarorudeckux usmepenunt http://fipi.ru

4. KPUIIIIO r. Cumdepomnousb http://krippo.ru

5. Yuurensckuit nopran www.uchportal.ru

6. decTuBaib negarorudeckux uaei « OTKpbITHIA YPOK»

http://festival.lseptember.ru
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