PABOYASA ITPOI'PAMMA

[Ipeamer dusnka
VY4eOHsblil roq 2026-2027
Knacc 11 (yriyOneHHbIit)
KoauuecTBo yacoB B rof 170
KonnuecTBO 9acoB B HEEIO 5

YepBuieso



INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no yue6HOMY npeamety «Dusuka» 1 11 kitacca coctaBieHa Ha OCHOBE:

- MenepasibHONM 00pa30BaTEIIBHON MPOrpaMMBbl cpefaHero odmero odpazoanust ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
obpasoBanus (yTB. mpruka3oM MuHucTepcTBa 00pa3oBanus u Hayku PO ot 17 mas 2012 . Ne413)
¢ u3MeHeHusiMi Ha 12 aBrycra 2022 r.

- [Tpuka3 MuHnpocBeuieHus Poccun oT 09.10.2024 Ne704
"O BHECEHMHM HM3MEHEHHM B HEKOTOpbIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Oenepanun, Kacarommecs ¢enepaibHbIX 00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro
o0pazoBaHHs, OCHOBHOrO OOIIEro o0Opa3oBaHUsS W CcpeaHero oomero oOpa3oBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 N 81220)

- [Ipuka3 Munnpocseuenus Poccun ot 10.11.2025 Ne 808 O BHeceHNH U3MEHEHUI B HEKOTOPBIE
npuka3sl MuHHCTepCcTBa TpocBenieHust Poccuiickoit denepanuu, xacaromuecs GeaepanbHbIX
o0pa3oBaTeNbHBIX MpPOrpaMM HauyajibHOro 0OIEero oOpa3oBaHMs, OCHOBHOTO OOIIETro
00pa3oBaHus U CpeHEro 00IIero oOpa3oBaHUs

- [Ipuka3z Munnpocseuienusi Poccun ot 08.05.2026 Ne 316 «O BHecenuun nsmenenuit B [lopsinok
OpraHM3alMl ¥  OCYILIECTBJIEHHUS  OOpa30BaTEIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM MPOTpaMMaM - 00pa30BaTeNbHBIM MPOrPaMMaM HAaYaJIbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO U CPEAHEro 00IIero oopa3oBaHus, yTBepKICHHBIN MprUKa3oM MUHHCTEpCTBA
npocsemienus: Poccuiickont @enepanuu ot 22.03.2021 Nel15»

- OcHoBHOI 001Ie00pa30BaTeNLHON TPOrpaMMBbl cpefHero obmero oOpa3zoBanus MAOY
Yepsumesckoit COLI

- Yuyebnoro mimana MAOQOY UYepsumesckoit COILl, yTBep»KIeHHOTO MNPUKA30M JUPEKTOpa
Tpodumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cormacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COL nmpotokosn Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLLI

[Tporpamma o ¢u3uKe Ha ypoBHE CpeAHEro 00Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ylibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBl,
npencraBieHHbix B PI'OC COO, a Takxke ¢ yd€roMm ¢enepaiabHO pabodel MporpaMMbl
BocriuTanust 1 KoHnenmmu mpernonaBaHus ydeOHoro npenmera «Pu3mnka» B 00pa3oBaTeIbHBIX
opranmzamusax Poccuiickoit  ®epepanmu, peanu3yOIIMX OCHOBHBIE —0Opa3oBaTelIbHBIE
MIPOTPAMMBI.

[lporpamma 1O ¢u3MKe ompenenseT o00s3aTeNbHOe MPEIMETHOE COJepKaHue,
YCTAaHABJIMBAET PEKOMEHIYEMYIO ITOCIIEAOBATEIBEHOCTh M3YUEHHUS TEM W Pa3leNioB y4eOHOTo
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTr o Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oO0ydaromuxcs. [Iporpamma no gusmke qaét npencTaBieHue O HemsX,
coJiepKaHnM, O0MIel cTpaTerny 0OydeHUs, BOCIUTAHMS M PA3BUTHS OOYJAIOUINXCS CPEICTBAMU
yaeOHoro npeameta «Pus3uka» Ha yriiyOaEHHOM YpOBHE.

N3yuenne kypca (QHU3UKM YrIyOJEHHOTO YPOBHSA IO3BOJIIET pPEATM30BaTh 3aaud
npo¢eCCHOHATBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JAHHE YCIOBHMH JUIS MPOSBICHUS CBOMUX
UHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYy4alomMMCs, KOTOpbIe
HEOOXOAMMBI U TPOAOKEHUST O00pa3oBaHWsS B OpraHu3alusaXx NpodecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo ¢u3uKe OINpenensioTcs IUIaHUpyeMble pe3yibTaThl OCBOCHHUS Kypca
(Gu3uKK HA YPOBHE CPEHETO 00IIEr0 00pa3oBaHUs: INYHOCTHBIE, METAlpEIMETHBIE, IIPEIMETHBIE



(ra yrmyonénnom ypoBHe). HayuHO-MeTo10710THUeCKON OCHOBOH TSI pa3pabOTKU TPeOOBAHMH K
JUYHOCTHBIM, METANpEeJIMETHBIM M NPEAMETHBIM pe3ysibTaTaM OO0yYaroIuXcs, OCBOHMBIINX
nporpaMmy 1o (U3MKE Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs Ha YrIyOJEHHOM YpPOBHE,
SBIISICTCSA CUCTEMHO-AEATEIbHOCTHBIHN MOIXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMBbIE PE3yIbTaThl OCBOCHHS Kypca (PU3MKH Ha YIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIC PE3YNIbTAThI 10 TO1aM 00YUYCHHUS;

cojepxaHue yueOHoro npeamera «Pu3ukay 1o rogaM o0ydeHus.

[IporpamMa 1o Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHA
YUUTENSAMHI (PU3UKH JUISI COCTABJICHUS! CBOMX PAa0OYUX MPOTPAMM.

[lporpamMa 1O (U3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUYUTENCH U
IPEOCTAaBIAET BO3MOXKHOCTH JUISI peaji3allii Pa3jIMYHbIX METOAMYECKHUX IOJXOJI0B K
IpenoiaBaHuio (PU3KUKK Ha YIrITyOJEHHOM YpOBHE IIPU YCIOBUHM COXPAaHEHUs 00s3aTelbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAYECTBE yueOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
OpUMeHeHHe (U3UYECKUX 3HAHUM ONpeieausio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHU. M3yueHue (U3MKM BHOCUT OCHOBHOW BKJaa B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4arolierocs, B popMUpoBaHUE YMEHUI
HNPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca (pu3MKM Ha ypOBHE CpeAHEro oOIIero o0pazoBaHMs MOJIOKEH PSAA UIACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesa yerocmunocmu. B COOTBETCTBUM C HEN KypC ABIJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoesn cenepanuzayuu. B cooTBETCTBUN C HEW MaTepuai Kypca pu3uku oObeAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus NpeanonaracT UCIojab30BaHUE T'YMaHUTApPHOTO
noTeHuuana Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriayOoaE€HHOTO YpOBHS MpEAIoiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHX U TEXHOJIOTMYECKHUX IPUIIOKEHUN H3YyUYEHHBIX
Teopuii W 3akoHOB. [lpm 3TOM paccMaTpwBalOTCs Ha YpPOBHE OOIIMX MPEACTAaBICHUN U
COBpEMEHHbIE TEXHUUECKHE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea 3Konocusayuu peanusyeTcs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUs,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXAeHUs Mpo0IeM palluOHaIbHOTO IPUPOJIONIONIB30BaHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

OcBoeHnue conepkKaHus MPOrpaMMbl 10 (PU3UKE TOKHO OBITh OCTPOCHO HA MPUHITUIIAX
CHCTEMHO-IEATEIbHOCTHOTO moaxo/a. st GU3UKM peann3aius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCITOJIb30BAHUU CaMOCTOSITEJIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYOLIEro (hakropa



yuebHoro nporecca. J{is yrinyonéHHOro ypoBHS — 3TO CUCTEMA CAaMOCTOSITEILHOTO YYEHHUECKOT0
OKCIEPUMEHTA, BKJIIOYAIOUICTO (DPOHTANBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYCeHUH HOBOTO
Mmarepuana, JabopaTopHbie paboThl 1 paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanu3anuu GU3MYECKOTo MpakTUKyMa. B mepBom ciiydae mpakTUKyM MIPOBOAMUTCS MO0 B KOHIIE
10 u 11 kaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJIYTOIUH B KXKIOM M3 ATHX KJIaccoB. Bropoit
crnoco0 — 3TO WHTerpauusi paboT NMpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIE
MPOBOJATCS B Tpoliecce u3ydeHust paszzaena (temel). [Ipu stom moa paboramu HpakTUKyMa
MOHMMAETCS CAMOCTOATEIbHOE HCCIEAOBaHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BUIa O€3 MOIIAaroBOil MHCTPYKIIUH.

B nporpamme no ¢usuke cucrema yueHHYECKOTO SKCHEPUMEHTa, Ja00paTOpPHBIX paboT U
NpaKTUKyMa MPEICTaBlIeHa €INHBIM ITepedHeM. BBIOOp TeMaTuKH JUIst 3TUX BHIIOB YICHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHKAaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
OCOOCHHOCTEH MOYPOYHOrO IUIAHUPOBAHMS M OCHalleHus kaOuHeta ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJaJ€HHE OOYYaIOLIMMUCS YMEHUSIMM IPOBOJUTH NPSMblE U KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH WM IOCTAHOBKY OIBITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHKE YAENseTCs PELICHUI0 PacuéTHBIX M KadeCTBEHHBIX 3aj1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIISIFOTCS 3a/laddl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
($u3nYECKON MO/IENBIO, TIO3BOJISAIOLIME IPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pasliena Kypca, TaK U HHTETpUPYd MPUMEHEHHE 3HAHUW W3 pa3HbIX pa3nenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/NpeacKa3aHue
npoTeKaHus (U3NYECKUX SIBJIEHUI U MPOIECCOB B OKpY’KaIOIIEH XKU3HM, Tpedyromue BbiOopa
bu3nyecKoil MOAeNu AJisi CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (Gpu3Mku yriayOi€HHOrO ypoBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX INpEeAMETHOTro KabuHera. B kaOunere
(GU3HUKH T0JIKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJTHEHUS YKa3aHHBIX
B IIporpaMMe o (pu3MKe Y4eHHYECKHUX OIBITOB, J1a0OpaTOPHBIX padOT M paboT MpPaKTUKyMa, a
TaKXe IEMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpaliiOHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECHeuMnBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpaMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyAOBaHME IJIsl YUEHHYECKHX MPAKTUYECKUX PaboT (GopMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOT0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00yYarOIUXCS K HAYYHOMY U3YyUEHHIO TIPUPOJIBI,
pa3sBUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABIEHUH O HAyYHOM METOA€ TMo3HaHUs U  (GOPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBLHBIX 3aKOHOB (PH3HUKH;



dbopMupoBaHre yMeHUN OOBSCHATH SIBICHUS C MCIOJIb30BaHUEM (PU3NYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEJIbCTB;

dbopmMHpoOBaHUE MPEICTABICHHUHI O PO (PU3UKH IJIst pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE TMPEACTAaBIECHUH O BO3MOXHBIX cdepax Oyaymieil mnpodeccnoHanbHOM
NEeSITeTbHOCTH, CBS3aHHBIX C (DM3MKOM, MOATOTOBKA K JalbHEiHIIeMy OOYyYeHHIO B 3TOM
HaIlpaBJICHUH.

Joctuxenne 3TUX Iesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3a7ad B IMpoliecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero oopa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHUH 00 00mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, DJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3UKY U
AJIEMEHTHI acTPODU3UKY;

dbopMupoBaHUE YMEHUI IPUMEHATh TEOPETUUYECKUE 3HAHUSA JIJIs1 00BACHEHUS (DU3HUECKUX
SIBIICHUH B TIPUPOJIE ¥ JUISI IPUHATHS MPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJAPA3yMEBAIOIINX CaMOCTOSATENbHOE CO37aHue (PU3UUECKOW MOJEH, aJeKBaTHON
YCIIOBUSIM 3aJ]au, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3MYECKHX OCHOB W TPHHLMUIIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TMPOBEACHUA (PUIUUECKHUX
HKCIEPUMEHTOB, aHAJIW3a M WHTEepIpeTanuu HWHPOpPMAalUU, ONpeAeseHUs JIOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yiIbTaTa;

CO3/IaHWE YCIIOBHM JUIsI Pa3BUTHS YMEHHH INPOEKTHO-HCCIIE0BATENLCKOM, TBOPYECKOM
JESITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON JesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B cooterctBuu ¢ TpedoBanusmu @I'OC COO yrinyOnéHHBIN ypOBEHb U3YUEHHS yUeOHOTO
npeamera «du3ukay Ha YpoBHE CpeAHEro 001mero oO0pa3oBaHMs BHIOMPAETCS OOYYArOIIUMUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJKEHHE OO0pa3oBaHMs M0 CHELUANBHOCTAM (DPU3HKO-TEXHUYECKOTO
npodus.

Ha uzyuenue ¢usuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIIO).

I[eﬂTeJIBHOCTL YuuTead ¢ y4€ToM nporpamMmmbl BOCIUTAHUSA

I'paxnanckoe BociuTanue (bopMHpPOBATh POCCUNCKYIO TPAXKAAHCKYIO
UJCHTUYHOCTD, PUHAJIEKHOCTh K OOLTHOCTH
rpaxkaan Poccuiickoit @enepannu, K HAPOLY
Poccun kak ucrtounuky Biactu B Poccniickom
rocy/lapcTBe U CyOBEKTY ThICSUETICTHEH
POCCHUICKOM TOCYJapCTBEHHOCTH, U3yUYEHHUE U
yBa)KE€HHE IpaB, CBOOO 1 00s3aHHOCTEH
rpaxxaanuHa Poccuuy;

MIaTPUOTUYECKOE BOCIIUTAHUE BOCIIUTHIBATH JIFOOOBH K POAHOMY Kpalo,
Ponune, cBoeMy Hapony, yBaxKEHHUE K APYTUM




HaponxaM Poccun; ucropudeckoe
npocBelieHne, OpMUPOBAHUE POCCUHCKOTO
HallMOHAJIbHOT'O UCTOPUYECKOTO CO3HAHUS,
POCCUICKOM KyJIbTYPHOU UACHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

BOCITUTHIBATh Ha OCHOBE JIyXOBHO-
HPaBCTBEHHOMU KYJIbTYpbl Hapoa0B Poccun,
TPaJUIIMOHHBIX pEIUrui HapoaoB Poccuu,
dbopMHUpOBaHKE TPATUITUOHHBIX POCCUHUCKUX
CEMEMHBIX IICHHOCTEH; BOCITUTAHHUE
YECTHOCTH, TOOPOTHI, MUJIOCEPIN,
COTIEPEKUBAHUS, CIIPABEIIIUBOCTH,
KOJUICKTUBU3MA, APYKEII0OUs 1
B3aMMOIIOMOIIY, YBOXKEHUS K CTAPIINM, K
MaMATH MPEKOB, UX BEPE U KYJIbTYPHBIM
TPaJULIAIM;

9CTCTHUYCCKOC BOCIIMTAHUC

(hOopMHUPOBATH CTETUYECKYIO KYIbTYpY Ha
OCHOBE POCCUHUCKHUX TPAIUITMOHHBIX
JTyXOBHBIX IIEHHOCTEH, MPHOOIIATh K JyYIIUM
o0pa3iiaM 0Te4eCTBEHHOTO U MHPOBOTO
HCKYCCTBA,

(I)I/I3I/ILICCKO€ BOCIIUTAHHUC

dbopMHpOBaTh KyJIbTYpY 3J0POBOTO 0Opa3a
YKU3HU U SMOILMOHAIBHOTO OJIaronoiay4us —
pa3BUBaTh (pU3MUECKUE CIOCOOHOCTH C
Y4ETOM BO3MOKHOCTEN U COCTOSIHUS
3/I0pOBbSI, HABBIKOB 0€30I1aCHOTO MTOBEACHHUS
B IIPUPOJTHON U COLIMAIIBHOM Cpene,
Ype3BbIYAITHBIX CUTYAIIHIX;

TPYJIOBOE BOCIIUTAHHE

BOCIIMTBIBAaTh YBAXXCHUC K TPyAY,
TPYISIIMMCS, pe3yJbTaTaM Tpy/ia (CBOEro u
JPYTuX JIojiel), OpueHTalus Ha TPYIOBYIO
JeSITebHOCTD, OJydeHue npodeccum,
JIMYHOCTHOE CAaMOBBIpa)KEHHE B
POAYKTUBHOM, HPABCTBEHHO JJOCTOMHOM
TpYJ€ B pOCCUIICKOM OOIIECTBE, Ha
JOCTHIKCHUE BBIJAOINUXCA PE3YJIbTATOB B
npodeccCHoOHaTbHON AEeATETbHOCTH;

9KOJIOTHYCCKOC BOCITMTAHUC

($hOpMHUPOBATH SKOJIOTHUECKYIO KYJIbTYPY,
OTBETCTBEHHOE, OEPEIKHOE OTHOIIICHHUE K
MIPUPO/IE, OKPYXKAIOIIEH Cpelie Ha OCHOBE
POCCHICKHUX TPAJAUIIMOHHBIX TyXOBHBIX
LIEHHOCTEHN, HABBIKOB OXPaHbI, 3aIIUThI,




BOCCTaHOBJICHUS NTPUPOIbI, OKPYKAIOLICH
Cpelbl;

BOCIIUTaHHUC I_[CHHOCTGIZ HAaY4YHOI'O IMO3HaHUA

BOCIIUTBIBATH CTPEMIICHHE K MTO3HAHUIO CeOs 1
JIPYTHX JIFOJICH, IPUPOJIBI U 00IIECTBA, K
MMOJIYYCHHIO 3HaHI/H>'I, KaQuUE€CTBCHHOI'O
00pa3oBaHus C YIETOM JIMIHOCTHBIX
UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEA.




COJAEP)KAHUE OBYYEHUA

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoOe IoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKIUU.

MaruutHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OmbIT Dpcrea.

Cwita Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuwia Jlopenna, e€ HampaBlieHWEe W MOIYJb. JIBHXKEHUE 3apsHKEHHOM 4YacTHUIbI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MarnuTHoe nojie B Beuiecte. @eppoMarHeTKky, napa- U JuaMarHeTUKH.

TexHu4yeckne YCTpPOWCTBA M TEXHOJOTHYECKHUE TPOLECCHI: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, DSJIEKTPOABUTATENb SKOOH, ycKOpUTENnn
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIUHA MAarHATHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOpPa3HOTO
MOCTOSTHHBIX MarHUTOB.

KaprtvHa nuHMA MarHUTHOM HWHIYKUMHU MOJS JUIMHHOTO NPSIMOrO NPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO TPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBr>keHus My4yKka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS SIEKTPOU3IMEPUTENHHOTO MPUOOpPa MArHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO MOJISl TOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OrnpenenieHre MATHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKYUA.

SIBneHne snexTpoMarHUTHOM MHAYKUMU. [IoTOK BekTOpa MarHWTHOM MHAYKIuU. D/C
MHIYKIWU. 3aKOH 3JIeKTpoMarauTHo nnaykiuu @apazaes. Buxpesoe anexkrpuueckoe nojue. Toku
dyxo.

OJIC vHAYKIIMY B IPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

ITpaBuio Jlenna.

NunyktuBHocTh. Karylika HMHAYKTUBHOCTM B II€NM IOCTOSHHOTO TOKa. SIBieHue
camounaykiuu. 3J1C caMOMHIYyKIUU.

ODHeprusi MarHUTHOT'O TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue ycTpocTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: UHAYKIIMOHHAS MeUb, COJICHOU/I,
3alllMTa OT HJIEKTPU3ALUHU TEJ MPU JBUKEHUU B MATHUTHOM T10JI€ 3€MIIU.

Hemoncmpayuu.



HalGnronenue siBeHUs 3JEKTPOMAarHUTHOM WHTYKIIAH.

UccnenoBanue 3apucumoctu 3/]C HHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHAEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

UccnenoBanue 3aBucumoctd IIC caMOMHIYKIMU OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LICTIN.

Yuenuueckuii skcnepumenm, nabopamopusie padoomot, nPAKMUKYM.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

OnpeneneHne WHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJISI.

HccenoBanue sIBIICHUS CAMOWH TYKITUH.

CoOopka MojieNIH JIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pgean 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIEC KOJIEOAHMS.

'apmonnueckue  kojeOanuss. KuHemarmdeckoe W JUHAMHUYECKOE  OIKCAHHE.
DHEpPreTUIeCcKoe onrcaHue (3aKOH COXpaHEHUsI MEXaHHYECKOU YHEPTyH ). BRIBO TMHAMUYECKOTO
OTMCAHUS TAPMOHUYECKHUX KOJICOAHHUH U3 X SHEPTeTUICCKOT0 U KHHEMATHICCKOTO OTTMCAHMSI.

Ammumntyna u (asza konebanmii. CBsI3b aMIUIMTYAbI KOJEOAHHH MCXOAHOM BEITMYMHBI C
aMIUIUTYIaMU KosieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactota konebanuii. [lepuon Maneix cBOOOJHBIX KOJeOaHU MaTeMaTHYECKOTO
MasiTHUKA. [leprox cBOOOIHBIX KOJICOaHH TTPYKMHHOTO MasTHUKA.

[TonsiTue o 3aryxaromux Kojaedanusax. BeinyxneHHble konebanus. Pesonanc. PesonancHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOIEOAHUS.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE TMPOIIECCHl: METPOHOM, Yachl, Kayelu,
MYy3BIKQJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0aeOaTeILHOTO IBUKCHUS.

Habmroienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJeOaHH rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxarommx KoiaeOaHW U 3aBUCUIMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHUi
OT COIIPOTHBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HA MAacCUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
MpeJICTaBICHU 00 UaeaTbHON MOJEN MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHECHHsI SHEPTUH TPU KOJIeOaHUIX IPpy3a Ha MPYKHUHE.

HccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenne neproaa cBOOOTHBIX KOJICOAHUI HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

N3yuenne 3aK0OHOB IBIXKCHHS TeJlla B X0/1€ KoJieOaHUH Ha yIPyTroM IMOBECE.

W3ydeHne ABMKCHUS HUTSHOTO MAasiTHHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUS aMILTUTYIBI 3aTYXAOIIUX KOJICOAHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnule Koedanus.



KonebGarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJCATHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATOpa ¢
aAMILTUTYAOH CUJIBI TOKA B KOJIeOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJ€ATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxarolue 3JIeKTPOMAarHUTHbIE KoJieOaHus. BbIHYXJEHHBIE 3JIEKTPOMAarHUTHbBIE
KoJIeOaHusl.

IlepemeHHbIII TOK. MOIIHOCT NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOILEE
3HA4YEeHUE CUJIbl TOKAa M HAIPSKEHMsI IPU pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOIO TOKa OT
BPEMCHH.

CuHyconaJIbHBIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa UHIYKTUBHOCTU
B LIENI CHHYCOMIAJILHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue 3IEKTPUYECKON
JHEPrUu.

OKOJIOTUYECKHE PHUCKU IPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKHH 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJI€OaHU OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcumsuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHY)X1eHHbIE CHHYCOMIaIbHbIE KOJIeOaHMUs.

Pe3ucrop, karylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

VYCTpoiicTBO M NPUHIIMIT AEHCTBHS TpaHchopMaTopa.

Mogenb TUHUY 2IEKTPONEPEIAUH.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

Nzyuenune tparnchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIEN0BATEIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKYy ¥ PE3UCTOD.

Habmroienue 31eKkTpoMarHiTHOTO Pe30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHBIE 0IHb.

MexaHuueckue BOJIHBI, YCIOBHA HX pacnpocTpaHeHus. [lonmepeuynsle W IpoOAOJIbHBIE
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs U AJuHA BOJHBI. CBOMCTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, NHTeppepeHus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHuTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJICKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTALMs BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHME, IOJSIpU3ALNS,
uHTEephepeHIHs U AU(PaKIIHSL.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME JJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paqnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arps3HECHUE OKPYXKAIOUIEH Cpenbl.

TexHHYEeCKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTSI,
pamap, paguonpuéMHHK, TeleBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPAHEHHUE NIONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HaOGnronenue oTpaxkeHus U MpeaoMIICHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunn 1 Audpakuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yapTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue cBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M 4acTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6Hapy:xeHue HH(PPaKpacHOro U yIbTPapHOIETOBOIO U3ITy4EHU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHOMN cpene. JIlyd ceera. TodeuHbIin
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHuss. OTHOCUTENbHBIN IMOKa3aTrenb npenomieHus. [loCTOSHCTBO 4YacTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPEX0/ie MOHOXPOMATUYECKOT0 CBETa 4Yepe3 IpaHully pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus csera. CliokHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpeenpHblil yroi MoaHOro BHYTPEHHETO OTPaKEHMUS.

Cobuparonue M pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO IOKA3aTesl IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BETUYEHHUE, 1aBAEMOE JIMH30M.

Xona myya, IpOoLIEIIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[Toctpoenne n300pa>keHU TOYKU U OTpE3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOLINX JIMH3AX U
UX CHCTEMaX.

Onrtuueckne mpubopkl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBast ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJII0IeHNSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JBYX KOT'€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accnueckux MHTEP()EPEHLINOHHBIX CXEM.



Hudpakaus  cera. [udpakmmonnas pemérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECChl: OYKH, JyIa, IEPUCKOIL,
dboroannapat, MUKPOCKOII, TPOEKIIMOHHBII aIapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKIMOHHAS peIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Haburoienne noaHoro BHYTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

HabumtoneHre 1BeTOB TOHKUX MJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AudpakIMOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

Habmroenue nomisipuszanuu cBera.

[TpuMmeHeHre NOIIpONIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nokaszaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BellecTBa (Ha MPUMEpE KHUJIKUX
JUH3).

H3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHnue n3o0paxkeHHs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEepeHINN U NOASpU3aLH CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Habmonenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3MydeHHs CBETOAMOAA TP OMOIIH TU(PAKIIMOHHOMN PEIIETKY.

Pa3nes 6. OcHOBBI cieUAJIbLHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuupl MPUMEHUMOCTH KJacCHYEeCKOM MeXxaHukH. I[locTynaTel crnenHalibHON TEOpUU
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBasi.  [IpeoOpasoBanust  Jlopenna.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpalllEHUE
JUTVHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.



YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOThI, MPAKTUKYM.

Omnpeznenenne MMITYJIbCA U YHEPTUU PENITUBUCTCKUX yacThll (1Mo (oTorpadusiM TpeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgean 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerIOBOE u3NydeHHE (M3IydeHHEe aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (POTOHA.

®dotoapdexrt. OnpiThl A. I'. CroneroBa. 3akoHsl Gororddexra. YpaBHeHue DHIITECHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCcoMI0THO OoTpaxkarolryto moBepxHoctsb). OnbiTel [1. H. JIebenena.

BonHoBbie cBoiicTBa yactuil. Bonnbl ne bpoitis. Jlnvna BosHbl 1e bpoiins u pazmepsl
00J1aCTH JTOKATM3aIMH ABIDKYIIEcs yacTuibl. KopmyckynsipHO-BOTHOBOM AyanusM. Judpakuus
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHOIEHUS HeonpenenéHnoctei ['eitzendepra.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoagdexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHBIIEHHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoit [lnanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u morsjoieHne (OTOHOB MPH MEpPEXOe aromMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cniektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOpOa.

CrioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.

TexHuueckue ycTpOWCTBa U TEXHOJIOIMYECKHME MPOLECCHl: CHEKTPaJbHBIN aHalu3
(CTIeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopenb oneiTa Pezepdopaa.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.

Ornpezenenne IJIUHBI BOJHBI JIA3EPHOTO U3ITYYSHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKmuKym.

Hab6nronenue nuHEHYaTOro CriekTpa.

HccnenoBaHue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U U3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Quszuka amomHo2o A0PaA u 31eMEHMAPHBIX YACHUY,.



Hyxnonnas monens sinpa I'eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe 4uciio sipa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHbIe H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIJIOHOB B sape. Anepubie cuiibl. JlegekT Macchl sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTopbl. [IpoGiemsl
YIOPaBIsSEMOro TEPMOSAECPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPTeTUKH.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMEeHTAIbHbIE B3aUMOJECUCTBUSA. bapnoHbl, Me30HbI U JentoHsl. lIpencraBnenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoHWCTBa U TEXHOJOTMYECKUE MPOLECCHl: TO3UMETP, Kamepa Buibcona,
SJICPHBIA  PEAKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpuKkinanHOe 1 MUPOBO33pEHUECKOE 3HAUYEHNE ACTPOHOMUH.
[TpuMeHUMOCTh 3aKOHOB (PUBHUKH TSl O0BSICHEHUS IPUPOJIBI KOCMUYECKUX O0OBEKTOB.

MeTtonbl acTpoHOMHYECKHX uccienoBaHuil. COBpEeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
paanoTeNecKOMbl, BHeaTMOoc(hepHast acTpOHOMHUSI.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIaHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Comnre. ConHednast akTHBHOCTh. McTounuk >Hepruu ComHIa U 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{uarpamma «CeKTpaibHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TJIABHOM MOCIEA0BATEIbHOCTUA. 3AaBUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMeHHbIE MPEACTAaBICHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bbonboro B3psiBa. PennkToBoe u3inydeHue.

MacmtaOHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmoienus 38€31HO0r0 He6a HEBOOPYKEHHBIM IT1a30M C UCTIOIb30BaHHUEM KOMITbIOTEPHBIX
MIPHIIOKEHUH JUTSI OTIpeIeTICHHSI TIOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U sipKue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTICHHM.



Du3nYecKuil MPaKTHKYM.

Crioco6b1 n3MepeHus (HU3NYECKUX BEIMYUH C UCIIOJIIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlEHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHMEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DM3HMUECKUX BEIINYHH,
IPOBEpPKa IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«Y4YeHNYECKHI SKCIIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHUKYM)).

Oo6o0maroniee MoOBTOpPeHMeE.

O6oOmieHne W cUCTeMaTH3alUsl  COJACpXKaHHWs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKa», «Komebanus u BOJHBD,
«OCHOBBI CIIEIUANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBass Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHOU W
THYECKOH c(hepax AeaTeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
HAy4YHOW KapTUHE MHpa, 3HAYCHHE OMUCATENIbHOM, CHCTeMaTU3UpYIoleH, 00bICHUTEIBHON U
nporHoctTudyeckor GpyHkuui Gusmdeckoi Teopuu, posib Gpuandeckor Teopuu B GOPMUPOBAHUU
IpeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C YUETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemmuvie nonamusA, C6A3AHHbBIE C UIYUEHUEM MEMOO0068 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsbl, udposas 1adopaTopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHUHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO. BekTopbl M ux
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHBIE 3/eMEHTapHBIX (DYHKLIHH.
[Tpu3Haky no100us TPEYroIbHUKOB, OMpeIeTIeHNE TUIOIAU IUIOCKUX QUTyp U 00bEMa Tel.

Buonozusa: >nextpuyeckue BICHUS B )KUBOM MPUpOIe, KoJlebaTeIbHbIe TBUKEHUS B )KUBOU
IPUPOJIE, DSKOJIOTMYECKHE PUCKH TIpU IPOU3BOJACTBE DJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsi3HEHNE OKPY’KaloIlled cpenbl, YIbTPa3BYKOBas IMAarHOCTHKAa B MEAMIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE MONIOCA 3€MIIM, 3aJIEKU MArHUTHBIX Py, (OTOCHEMKA 3€MHOI
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, IEKTPOABUTATEND
SlkoOum, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIMOHHAs TIe4yb, JHUHUM OdJIEKTpolepeaad,
3JICKTPOJIBUTATENb, paaap, paauonpuéMHUK, TelneBu3op, aHTeHHa, TenedoH, CBY-meus,
YIBTPa3BYKOBasi JMATHOCTHMKA B TEXHHUKE, IMPOCKUMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIC IPUEMHHKH, SI€pHAsi SHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUs yueOHOro npeamMera «Pu3nka» JT0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OPHEHTALMH, IO3UTHBHBIX BHYTPEHHHUX
yOeXIeHUIM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHCKOro  OOIIEeCTBa,
paclIupeHHre KU3HEHHOIO OIbITa U OIBbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HAIPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM UHCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHMA:

¢ cHOPMUPOBAHHOCTh TPAKIAHCKOM TIO3WIMHM OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATUE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

®'OTOBHOCTb BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpEcax IPakJaHCKOIo OOILEeCcTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHUE B3aMMOJIEHCTBOBATh C COLMUAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUH C HX
(GYHKLIUSAMU 1 Ha3HAUECHUEM;

® FOTOBHOCTb K T'YMaHUTApHOH U BOJIOHTEPCKOM 1€ATETLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

¢ c(hOPMUPOBAHHOCTh POCCHICKOM IPa’kAaHCKOM HIEHTUYHOCTH, MATPUOTU3MA;

® [[CHHOCTHOE OTHOUIEHME K TOCYJAPCTBEHHBIM CHMBOJAM, AOCTH)KEHHSM POCCHMCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

¢ c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

® C1I0OCOOHOCTh OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

® OCO3HAHME JMYHOIO BKJIa/1a B IOCTPOCHUE YCTOMYMBOTO OyIyIIETO.

ICTETHYECKOT0 BOCTIMTAHUA:

® 5CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IIPUCYILETO
buznyeckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMSA:

e HTEpPEC K pa3iuuHbIM cdepaM MNpoPecCUOHATbHOU NEeATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOH M TEXHUKOH, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOpP OyayIei npodeccun
U peaJin30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIAHbI;

® TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPA30BaHMIO B 00IAaCTH (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU.

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

¢ c(hOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TIJI0O0ANTBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

® [UIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUM B OKPYXKAIOLIEH CpPEele Ha OCHOBE 3HAHUSA
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



e pacUIMpEHHE ONbITa JAEATEIBHOCTH HKOJIOTHYECKOH HampaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUH 110 (u3nKe.

LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CHOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® 0CO3HAHHUE IEHHOCTU HAyYHOH JIESTEIbHOCTH, TOTOBHOCTD B IPOIEcCe N3YUeHHS (DU3UKU
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO eI TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue nelicTBus:

® CaMOCTOATEJIBHO (HOPMYJIUPOBaTh W AKTyaJU3UpOBaTh IMpoOJeMy, paccMaTpuBaTh e
BCECTOPOHHE;

® OIIPEJIEINISATh LIETH EATEIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH UX JOCTHIKECHUS;

® BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYHSI B pACCMAaTPUBAEMBIX (DU3MUYECKUX SIBJICHUSIX;

e pa3pabaTbIBaTh IUIaH PEIIEHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOLIMXCS MaTepUaIbHbIX
U HEMaTepUaJIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTAaTOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

® KOOPAMHUPOBATh M BBIIOJHATE padOTy B YCJIOBUSAX pEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

® pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

®BJIaJIETh HAYYHOM TEPMMHOJIOTMEN, KIIIOUEBBIMM MOHATUSMU U METOJaMH (U3NYECKOU
HayKH;

® BJIaJIETh HaBbIKAMM Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHOW NIEATENbHOCTH B 00JacTH
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB pELIeHUs 3a1a4
(bu3nUecKoro coiepkaHusl, IPUMEHEHHIO Pa3JINYHbIX METO/I0B MIO3HAHMS,

®BJIQZIETh BUJAMU JIEATEIBHOCTH IO TOJYYEHHI0 HOBOTO 3HAHUS, €ro MHTEpIpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYallUsX, B TOM YHUCIIE IPH CO3AaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

® BBISIBJIATE TPUYMHHO-CJIEJICTBEHHBIE CBS3M W aKTYalIM3UpOBATh 3a7ayy, BBIIBUIATh
TUIO0TE3Y €€ peleHus, HAXOAUTh apryMEHTHI JUIs JO0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpbl U KpUTEPUH PEIICHHUS;

® AHAJIM3UPOBATH TMIOJYYEHHBIE B XOJI€ pEIICHUs 3aJayd pe3yabTaTbl, KPUTHUYECKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

® CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON IEATEIBHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

® 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

® yMETh NIEPEHOCUTDH 3HAHUSA MO0 (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

® yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTei;

® BBIJIBUTaTh HOBBIE UJICH, TIPEAJIaraTh OPUrHHAIbHbIE MTOIXO/Ibl  PEILICHHS;

® CTaBHUTb MPOOJIEMBI U 3a/1a4H, TOIYCKAIOIINE albTepHATHUBHbIC PEILICHHS.

Pabora ¢ nnopmanmeii:



® BIIJICTh HABBIKAMU TMOMy4YeHHs] HHPopMaruu (HU3MIECKOrO COACPkKAHUS U3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSATEIIBHO OCYHIECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

® OIICHUBATh JIOCTOBEPHOCTH HH(OPMAIUY;

® [ICII0JIB30BAaTh CpPEACTBA HMH(DOPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTHI B
pEIlIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypcoCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

®CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEpKaHUS B Pa3IUYHBIX (opMarax ¢ y4ETOM
Ha3Ha4YeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
Y BU3yaJIU3alliu.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

® OCYIIECTBIIATH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /I€ATEIbHOCTH;

® pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAllul U CMATYATh KOH(MIUKTHL,

® pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

® [IOHUMATh U UCIOJIB30BATh IPEUMYILIECTBA KOMAaHAHON M MHIMBUYaIbHOU PabOTHI;

® BEIOMPATh TEMATUKy M METOABl COBMECTHBIX JCHCTBHHA C Y4ETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

® IPUHUMATH IIEJIM COBMECTHOM JIESITEIIbBHOCTH, OPTraHW30BBIBATH W KOOPJIWHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAENATD POJIU C YYETOM MHEHU I
YYaCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

® OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMaH/bI B OO pe3ynbTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e [Ipe/yiaratb HOBBIE MPOEKTHI, OLIEHWBATh MJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3NUYHBIX CHUTYalHUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1€ CTBUSA

Camoopranuzanus:

© CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENBHOCTh B 001acTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

® CAaMOCTOSITEIbHO COCTaBIIATh IUIAH PEHICHUS PacUE€THBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHS] TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHI;

® 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

® pacIIUpATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

e [eaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

® OIICHUBATh NPUOOPETEHHBIN OIIBIT;

® CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DJPYIUIMA B o0MacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
. JlaBaTb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBbI B JESATEIbHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;



J BJIAJICTh HAaBBIKAMH I103HABATEIbHON pe(dIEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JeMCTBUI M MBICIUTEIbHBIX IIPOLIECCOB, UX PE3Y/IHTaTOB U OCHOBAHUM;

J UCMOJb30BaTh NPUEMBI pediIeKCUH JI OLEHKU CHUTYyalluu, BbBIOOpPA BEPHOIO
peleHus;

J YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 MX CHU)KECHUIO;

J OPUHUMATh MOTUBBI U AapryMEHThl JpYyruX I@pHU aHalu3e pe3yibTaToB
JESTEIIBHOCTH;

J IpUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

J OPUHUMATh MOTUBBI W AapryMEHTBhl JpYyruxX IpHU aHaIu3e pe3yibTaToB
JESTEIIBHOCTH;

J IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B npouecce nocTHKeHMsI INYHOCTHBIX PE3yIbTATOB OCBOSHHS IPOTrPaMMBbI IO PU3UKE 115
YPOBHSI CpeAHEro odmiero odpa3oBaHusi y 0OydarOMIMXCSl COBEPIICHCTBYETCSI AIMOIMOHAIBHBIN
UHTEJJIEKT, PEANoaraouil copMUpOBaHHOCTD:

. CaMOCO3HaHUS, BKJIIOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE HMOILMOHAIBHOE
COCTOSIHWE, BUAETh HAINPaBICHHUS pPa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW CQepsl, OBITh
yBEpEHHBIM B ce0e;

. CaMOpETYJIMPOBAaHUsl, BKJIOYAOIIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

. BHYTPCHHEH MOTHMBAllMU, BKIIIOYAIOLICH CTPEMIIEHHE K JOCTHIKEHUIO LEIU U
ycnexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHE JI€HCTBOBAThH, NCXO/sI U3 CBOMX BO3MOKHOCTEH;

. HMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHHMMATh ASMOILMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €ro IpPH OCYIIECTBICHUM OOIIEHHUs, CIHOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHUIO;

. COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOLIEHUS C
JIPYTUMHU JIHOJbMU, 3a00THUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTbh KOH(IUKTHL.

INPEAMETHBIE PE3VIJIBTATDI

K xonmy obydenust B 11 knacce mpeaMeTHBIE Pe3ylbTaThl Ha YriayOJIEHHOM YpPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHUH:

° MOHUMATh POJIb (HU3UKH B IKOHOMHUYECKOW, TEXHOJOTHUYECKOW, COIUATHHOU U
ATHYECKON cdepax NesTeTbHOCTH 4YelIOBeKa, PoJb U MECTO (PM3UKHU B COBPEMEHHOW HaydHOM
KapTUHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTUUYECKON JAESITEIbHOCTH 4YeJIOBEKa M JlajJbHEWIleM
HAayYHO-TEXHUYECKOM  Pa3BUTHH, 3HA4YEHUE OMUCaTEIbHOM, CHCTEMaTU3UPYIOLIEH,
OOBSCHUTENIBHON M MPOrHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOpUM — AIIEKTPOJAMHAMUKH,
CIEIHUAbHONM TEOpUHM OTHOCUTEIIHOCTH, KBAaHTOBOH (H3UKHU, POib (PU3NYECKONW TEOpUU B
(dbopMUpOBaHUY MPEACTABIECHUH 0 GPU3UUECKON KapTHHE MHUPa, MECTO (U3MUECKOIN KapTHHBI MUpa
B 00LIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE;

. pa3ianyaTh yCJIOBHS MPUMEHUMOCTH Mojeied (QHU3MYEeCKHX Tel W TPOIECCOB
(sIBJIEHUI): OAHOPOJHOE DJEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJsl, TapMOHHYECKHE
KoneOaHusl, MaTeMAaTUYECKUN MAasATHUK, WACATbHBIA TPYXKUHHBIA MasSTHUK, TapMOHHUYECKUE
BOJIHBI, HJICATHHBIN KOJIEOATENbHBIN KOHTYp, TOHKAs JIMH3a, MOJAENEH aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJIEJIH CBETA;



® pa3nuyaTh YCIOBUS (TPAHHIIBI, 0OJACTH ) IPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB, TIOHUMATh
BceoOLMil xapakrep (GyHAaMEHTaIbHBIX 3aKOHOB W OIPAaHUYEHHOCTH MCIOJB30BAHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH SJICKTPOMArHUTHBIE MPOLECCHl U SBJICHHS, HCIONb3YS
OCHOBHBIE TOJIOKEHHS U 3aKOHBI JIEKTPOAMHAMUKHA M CHEIUATBHON TEOPUU OTHOCUTEIIBHOCTHU
(3aKOH COXpaHEHHUs OJJIEKTPUYECKOro 3apsijia, cwia Awmmepa, cwia JlopeHna, 3akoH
3JIEKTPOMarHUTHOM WHAYKIMHU, npaBwio Jlenna, cBsa3p J/IC caMOMHIOYyKUMH B 3JE€MEHTE
AIEKTPUYECKON IENU CO CKOPOCTHIO M3MEHEHHS CHJIbI TOKa, IMOCTYNAThI CIEHUAIbHON TEOpUn
OTHOCHUTEJIbHOCTH DUHILTEHHA);

® AHAJIM3UPOBATH U OOBACHATH KBAHTOBBIC MPOIECCHI U SIBJICHUSI, UCTIOJIb3YsI MOJIOKECHUS
KBaHTOBOH (u3uku (ypaBHeHHe DWHIITEHHA U1 PoTod(ddexTa, MepBelii U BTOPOW MOCTYIATHI
bopa, mnpuHIUI COOTHOIICHUS HeompenenéHHocTe ['eii3eHOepra, 3aKOHBI COXpaHEHUS
3aps0BOIO U MAacCOBOTO YHCEN W SHEPIUU B SACPHBIX PEAKIUSX, 3aKOH PaJAHMOAKTHBHOIO
pacnaja);

® ONIUCHIBATh (DPU3MUECKHUE MPOLECCHl U SIBICHMS, UCIIOIb3Ysl BEIUYUHBIL: HANPSHKEHHOCTD
ANEKTPUYECKOTO TIOJIs, MOTEHIHAI AJIEKTPOCTATUYECKOrO TIOJs, PAa3HOCTh IMOTEHIMAJIOB,
AJNIEKTPOJIBIKYIIAST CHJIa, WHAYKIMS MAarHUTHOTO TIOJiI, MAarHUTHBIA TOTOK, cuia Awmrmepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHJIa CAMOUHIYKIMHM, DSHEPrus MAarHUTHOTO TIOJS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJTHAS DHEPIHsl, SHEPTUs MOKOsI CBOOOIHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif sipa, SHEPTHUS CBSI3H SI/Ipa;

® 00BSCHATh OCOOEHHOCTH TMPOTEKaHWs (PU3MUECKUX SBICHHUM: DIEKTPOMAarHUTHAS
WHIYKIWS, CAMOUHAYKIIUS, PE30HAHC, MHTEPPEPEHIIUS BOJIH, AUPPAKIUS, AUCTIEPCUS], TTOJTHOE
BHYTpEHHEe OTpa)keHHe, Qporodsiekrpuueckuii apdext (poroaddexr), anppa- u O6era-pacnas
a1ep, raMMa-u3IydeHue saep, pusudeckre NpUHIHUIBI CIEKTPATLHOTO aHANIKM3a U paboThI 1azepa;

® OTIPECNIATh HANpPaBICHUE WHAYKIIMM MarHUTHOTO TIOJISI TIPOBOJHHUKA C TOKOM, CHUIIBI
Awmmnepa u cuisl Jlopenna;

® CTPOUTH H300pa)K€HWE, CO3/1aBaéMO€ IUJIOCKUM 3€pKaJioM, TOHKOW JIMH30H, U
PacCUMTBIBATh €r0 XaPAKTEPUCTHUKH;

® IPUMEHITh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE TIOHSATHSA, TEOPUU W 3aKOHBI IS
aHaiM3a W OOBSICHEHUS (PUINYECKUX TMPOIECCOB, MPOUCXOAAIUX B 3BE3NAX, B 3BE3THBIX
CHCTEMax, B MEXXTAJTaKTHUYECKOU CpeJie; IBUKEHUST HEOSCHBIX TEJ, YBOJIIOINH 3BE3T 1 BeenmeHHol;

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCHUMOCTEH (DU3MUECKUX BEIWYMH C HCIIOJB30BAHHEM
NPSIMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BHUAC TPaQUKOB C y4E€TOM aOCOJFOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, 1eNIaTh BHIBOBI 10 Pe3yJIbTaTaM UCCIIEA0BaHUS;

® POBOANTH KOCBEHHBIE W3MEpeHHs] (U3UYECKUX BEJIMYMUH, TPH OTOM BBIOMpATh
ONTUMATBHBIA METOJI M3MEpPEHUs, OLIEHWBATh a0COJIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

® IPOBOAUTH OIBITHI 1O MPOBEPKE MPETIOKEHHOW TUIOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT,
co0uparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBO/JI O CTaTyce MPEI0KEHHONW TUIOTE3bI;

® OIIMCBIBATH METO/IbI MOIYYEHHS HAyYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

e cOOMIOIaTh TIpaBWJIa O€30MacHOr0 TpyJda MPU MPOBEISCHUM HCCICIOBAHHIA B paMKax
yu4eOHOro  3KCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOU
JESTEIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOpaTOpHOro 000pyI0BaHUs;



e pemiaTh pacu€THHIC 3a7]a9U C SIBHO 33JJaHHOW U HESIBHO 3a1aHHOM (PM3UYECKOU MOJEIBIO:
Ha OCHOBAaHWU aHAIIM3a YCIOBUS BBIOMpATh (PU3NUYECKHE MOJEIH, OTBEYAIOUIUE TPEOOBAHUSIM
3a/1a4¥, MPUMEHSAITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H IOCTYIAThl (PU3UYECKUX TCOPUH TpH
MCIIOJb30BAaHUM MAaTEMATHUYECKUX METOJOB PEIICHUA 3a7a4, IPOBOAUTH PACYETH HA OCHOBAHUU
HMMEIOLIUXCA JaHHBIX, aHATU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM
MOJYYECHHBIX PE3YJIbTATOB;

e periaTh Ka4yeCTBEHHBIE 3a7a4M, TPEOYIOIMe MPUMEHEHUs 3HAHWM U3 Pa3HBIX Pa3/IeiioB
Kypca (QU3HMKH, a TaKXKe HHTETpAllMd 3HAHUH W3 APYTHX IMPEAMETOB €CTECTBEHHO-HAYYHOTO
LUMKJIA: BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PACCYKJICHUU C ONOPOM HAa HM3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® ICTIOJIb30BaTh TEOPETUUYECKUE 3HAHMS I OOBSICHEHUS! OCHOBHBIX MPHUHIIMIIOB PabOTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOMUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

® IPUBOJIUTH TIPUMEPHI BKJIa/Ia POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HAyKH, B 00BACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

® AHAJIM3UPOBATH U OIICHUBATH MOCJIEACTBHUS OBITOBOM U MPOU3BOICTBEHHON JI€ATEIIbHOCTU
YeJI0BEKa, CBA3aHHON ¢ (PU3MYECKUMH IPOLIECCaMHM, C TIO3UIIUN IKOJIOTHYECKON 0€30MMacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM MPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JOCTYIKEHUH HAYKH M TEXHOJIOTHH JIJIs TATbHEHIIIET0 Pa3BUTHS YeIIOBEUECKOTro 00IIeCTBa,

® IPUMEHSTH Pa3JIMYHbIC CIIOCOOBI PaboThI ¢ MHpOpMALHEH (HU3NIECKOTO COJACPIKAHMS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH, IPH 3TOM HCIOIb30BaTh
COBpEeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU JUIsI TIOUCKA, MepepabOTKH W TPEAbsIBICHUS
yueOHOM ¥ HAyYHO-TIOMYJISIpHOW WHOpMAIUU, CTPYKTYPUPOBAHUS U HUHTEpIIpeTaluu
uH(pOpMallMK, TOIYYEHHOW U3 pa3jMYHbIX HCTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJIy4aeMyro HH()OPMAITUIO U OIEHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA HH(OPMAIIIH;

e IPOSIBJISATh ~ OPraHM3ALMOHHBIE W  TO3HABATEIbHBIE YMEHHS  CaMOCTOATEIbHOTO
npuoOpeTeHuss HOBBIX 3HAHUW B  TPOLIECCE  BBIMOJHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENLCKUX PadoT;

® paboTaTh B rPYIINE C UCIIOJIHEHUEM PA3JINYHBIX COITUATBHBIX POJICH, MIIAHUPOBATh padOTy
TPYIIBI, PALMOHAIBHO PACIPENEIATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSX, aJeKBaTHO
OIICHUBAThH BKJIAJ KXKJIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAaEMOM TTPOOJIEMBI,

SIPOSIBJIATh MOTHUBAIIMIO K  Oyaymedl  mpodeccHoHalbHON — EATENbHOCTH IO
CIIENUATLHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n NMPOrpaMmblI Bcero Jlara uzyuenust odpa3oBaTejibHbIE
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [{OK
11 MaruauTtHoe nosie 14 04.09-21.09 https://m.eds00.ru/39859
efl
bubmuoreka [{OK
1.2 DNEeKTpOMarHuTHas MHIYKIHS 13 22.09-09.10 https://m.eds00.ru/39859
efl
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nmorexa LIOK
2.1 Mexannueckue Kojie0aHus 10 10.10-23.10 https://m.eds00.ru/39859
efl
but6mmoreka [IOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 24.10-21.11 https://m.eds00.ru/39859
efl
MexaHnueckue U dJIeKTPOMarHUTHHIE bubmorexa I[JOK
2.3 P 10 22.11-05.12 https://m.eds00.ru/39859
BOJTHBI
efl
bubnmnorexa LIOK
2.4 Onruka 25 06.12-16.01 https://m.edso0.ru/39859
efl
Hroro o pazneny 60
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Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUHA OTHOCHUTEJBHOCTH

bu6nmoreka [IOK
3.1 OcnoBbel CTO 5 17.01-23.01 https://m.eds00.ru/39859
efl
Hroro no pazaeny 5
Paznen 4. KBAHTOBASA ®U3UKA
bubnuoreka [{OK
4.1 KopryckynsipHO-BOITHOBOM yaJIn3M 15 24.01-12.02 https://m.eds00.ru/39859
efl
bubmuoreka [{OK
4.2 ®usuka atoma 5 13.02.19.02 https://m.eds00.ru/39859
efl
®u3rKa aTOMHOTO Si7pa U bubmorexa [IOK
43 P 5 20.02-28.02 https://m.eds00.ru/39859
AJIEMEHTAPHBIX YACTHI] of1
Wroro mo paszneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHA
DneMeHThl aCTPOHOMUU U bubmorexa [TOK
5.1 P 12 01.03-18.03 https://m.eds00.ru/39859
acTpou3uKu
efl
Hroro mo pazaeny 12
Pa3znen 6. PUSHUYECKHM TPAKTUKYM
but6mmoreka [IOK
6.1 Pu3nyeCcKuil NPaKTUKYM 16 16 19.03-16.04 https://m.eds00.ru/39859
efl
Hroro o pazneny 16

Pazgen 7. OBOBINAIOIIEE IOBTOPEHHUE
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Cucremarusanus U 00001eHrue
IPEIMETHOTO COJEPIKAHMS U OIbITa

bubnunorexa LIOK

7.1 NeATEeILHOCTH, MPUOOPETEHHOTO TTPH 15 17.04-10.05 https://m.eds00.ru/39859
n3ydeHuu kypca ¢uszuku 10 — 11 efl
KJIaCCOB
Hroro no pazaeny 15
PeszepBHoe Bpemst 10 11.05-21.05
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

Koan4yecTBO 4acoB DIeKTPOHHBIE
Tema ypoka Hara uudgposbie
H3y4YeHU s HNupukaropsr @I’ o0pa3oBareb
HbIE pecypchl
B3aunMoencTBrE ITOCTOSHHBIX 3amanus u3 0aHka 3aHU 10 Bbubinuoreka
MarHuTOB U NMPOBOJIHUKOB C 04.09 €CTECTBEHHO-HAYYHOM HOK
TOKOM. MarHurtHoe moJe. TPaMOTHOCTH https://m.edsoo.r
I'unoteza Ammepa u/487a8593
BekTop MarHuTHOM MHIYKLUU. 3anmanus u3 0aHKa 3aHAN TIO bubnmoreka
IIpuHuun cynepno3uuuu 05.09 €CTECTBEHHO-HAYYHOM HOK
MAarHUTHBIX TOJIeH. JIuHun ' T'PaMOTHOCTH https://m.edso0.r
MarHUTHOM WHIYKITHH u/4clabcch
3amanus u3 0aHkKa 3aHUH 110 Bubnunoreka
MarsuTHoE€ 10JIe IPOBOTHUKA C 06.09 ©CTECTBEHHO-HAYYHOH HOK
TokoM. OmbIT Dpcrena ' T'PaMOTHOCTH https://m.edsoo.r
u/d35d5262
3amanus u3 0aHka 3aHUH 110 Bubnunoreka
Cuna Amriepa, e€ HarpaBJICHHE U 07.09 ©CTECTBEHHO-HAYYHOH HOK
MOJLYJIb ' 'PaMOTHOCTH https://m.edsoo.r
u/26d9c5ba
3aganus n3 0aHKa 3aJHUH 110 bubnuoreka
€CTEeCTBCHHO-HAYYHOM LIOK
Peterie sana 08.09 TPaMOTHOCTH https://m.edsoo.r
u/a37a0c21
TIpuvenenHe saKoma Amrepa. 3aganus n3 6aHKa 3a)EHI/HVI o bubnuoreka
€CTECTBCHHO-HAYyYHOM LIOK
DJIEKTPOU3MEPHUTEIbHBIC 11.09

npuOOpHI

T'paMOTHOCTH

https://m.edso0.r
u/ad7718d7
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Cuna Jlopenna, e€ HarpaBJicHUE U 3anmanus u3 0aHKa 3aJHUN IO bubnunoreka
7 MOZyJb. JIBUKEHHE 3apsSKEHHOM 12.09 €CTECTBCHHO-HAYYHOU HOK
YaCTHIIBI B OTHOPOJTHOM ' PaMOTHOCTH https://m.edsoo.r
MarHUTHOM T10JIE u/c97afaal
3ananus u3 6aHka 3aHUH 1O Bubnnorexa
€CTECTBEHHO-HAYYHOU LIOK
8 Pemenue 3amau 13.09 AMOTHOCTH
s P https://m.edsoo.r
u/504e98c7
3aganus u3 6aHka 3aHUH 11O Bu6nuorexa
€CTECTBEHHO-HAYYHOU [OK
9 Pa6ora cuier Jlopenma 14.09
peHtl FPaMoTHocTH https://m.edsoo.r
u/d518be4db
3anmanus u3 0aHKa 3aJHUN IO
€CTECTBEHHO-HAYyYHOU Bu6IHOTEKa
IPaMOTHOCTH ITOK
10 Permenue 3ama4 15.09 3amanns u3 0aHKa 3aTHUH 110 htos://m.ed
€CTECTBEHHO-HAYyYHOU pS.//M.€eds00.r
IPAMOTHOCTH u/93617bd9
3amanns u3 0aHKa 3aTHUH 110 bubnuoreka
MarHuTtHoe€ 1oJie B BEIIECTBE. o
€CTECTBEHHO-HAYYHOM LIOK
11 deppomarHeTHkH, napa- u 18.09 IPaMOTHOCTH https://m.edsoo.r
JuaMarHeTUKH U/30FF9608
. 3amaHus u3 OaHKa 3aQHUH 10 Bubmnnoreka
OCHOBHBIE CBOMCTBA .
€CTEeCTBEHHO-HAYYHOM LIOK
12 (deppomarneTukos. [Ipumenenne 19.09 IPaMOTHOCTH https://m.edsoo.r
(heppoMarHeTHKoB 1/0b58190a
3amanus u3 0aHkKa 3aHUH 110 Bubinoreka
13 Pemenue 3a1a4 110 TeMe 20.09 €CTECTBEHHO-HAYYHON IOK

"MaruutHoe noje"

IPaMOTHOCTH

https://m.edso0.r
u/5b55¢307
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Pemienue 3agad no teme

3amanus u3 OaHka 3aQHUH 10
€CTECTBEHHO-HAYYHOU

Bbubnuoreka
IIOK

14 "MaruwurtHoe mose" 21.09 rPaMOTHOCTH https://m.edsoo.r
u/41c4ae8a
STBJIeHUE 2IEKTPOMATHHTHOI 3amanus u3 6aHka 3a)EHm?I 10 Bubmnnoreka
€CTECTBEHHO-HAyYHOM LIOK
B gfﬁ?::n EZ;;EEEETOW 220 fpamMorHoCTH https://m.edsoo.r
u/b3efalcl
3amanus u3 0aHKa 3aHHH 110 bubnuoreka
€CTECTBEHHO-HAYYHOM
16 O/C unaykuuu 25.09 IPaMOTHOCTH v ]é%l: /m.edsoo.r
u/48150bd8
3aganus n3 0aHKa 3aJHUH 110 bubnmnoreka
17 3aKOH 3JIEKTPOMAarHUTHON 26.09 €CTECTBEHHO-HAYYHOM HOK
unaykauu dapanes ' 'PaMOTHOCTH https://m.edsoo.r
u/abdec188
3ananus u3 6aHKa 33 JHUAN IO bubnmorexa
18 Buxpesoe anektprudeckoe mosie. 2709 €CTECTBEHHO-HAYUHOI IIOK
Toku ®Pyko IPaMOTHOCTH https://m.edsoo.r
u/15abel140
3aaHus U3 6aHKa 3aHUH 110 Bubnuoreka
19 DJ1C MHAYKIMHA B JBUKYIHMXCS 28.09 €CTECTBEHHO-HAYYHON LOK
MIPOBOTHUKAX IPaMOTHOCTH https://m.edso0.r
u/0235cc02
3aganus n3 0aHKa 3aJHUH 110 bubmmoreka
20 Pemenue 3anau 29.09 CCTECTBEHHO-HaY HOH LOK
IrpPaMOTHOCTH https://m.edsoo.r
u/4dfda618
3aganus n3 0aHKa 3aJHUH 110
21 [Ipasuiio Jlenma 01.10 CCTECTBEHHO-HAY HOH bubamorexa

T'paMOTHOCTH

LIOK
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https://m.edsoo.r

u/bbc22726
WsnykrusrocTs. Karymka 3amanus u3 OaHka 3az[uHI/H71 o Bubnnoreka
22 WHIOYKTABHOCTH B 1IENU 02.10 CCTCCTBCHHO-HAYHO HOK
ocyo OTO TOKa ' IPaMOTHOCTH https://m.edsoo.r
IIOCTOSIHHOT'O TOK
u/621eaedd
3aganusa u3 0aHKa 3aQHUHN 1O Bubinoreka
23 SInenne camonuaykimu. DJIC 03.10 €CTECTBEHHO-HAYYHON HOK
CaMOMHTYKIIUH ' IPaMOTHOCTH https://m.edsoo.r
u/7ee60ca8
5 3amanus u3 0aHkKa 3aJHUH I10 Bbubnmoreka
HEPTHst MArHUTHOTO TIOJIS €CTOCTREHHO-HAYIHOM LIOK
24 gaz(mx: CaTOKOM(.)e . 04.10 IPaMOTHOCTH https://m.edsoo.r
JIEKTPOMATrHUTHOE MOJI
P u/b3cOad1l
3amanus u3 0aHka 3aJHUH 110 Bubnunoreka
€CTECTBEHHO-HAYyYHOU LIOK
25 Pemenune 3amau 05.10 IPaMOTHOCTH https://m.edsoo.r
u/88f69d2b
3amanust u3 0aHka 3aJHHUH 110 bubnnoreka
O00011IeHNE U CUCTEMATH3ALIUS N
B €CTEeCTBCHHO-HAYYHOM LIOK
26 3}9121}:114 1:)0 Tel\:e o 08.10 TPaMOTHOCTH https://m.edsoo.r
JIEKTPOJMHAMUK
poA u/76484025
Baiarus 3 GaHKa 3aHAH 10 bubnnoreka
97 Kontponbnas pabota no teme 09.10 €CTECTBEHHO-HAYYHOU HOK
"DneKkTpoarnHaMuKa" ' I'PaMOTHOCTH https://m.edso0.r
u/8ae09b98
Konebarenpnas cucrema. 3ananus us baHka 3a}3HHﬁ o Epginomm
28 CB00OOIHBIE KOIEOAHMUS. 10.10 CCTCCTBCHHOHAYHHO!

FapMOHI/I‘leCKI/Ie KoJIeOaHust

T'paMOTHOCTH

https://m.edsoo.r
u/7c1db385
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Kunemarudueckoe u

3amannst u3 0aHkKa 3aHUH I10

Bbubnuoreka

©CTECTBEHHO-HAYYHOU OK
29 IMHAMHYECKOE OIMUCAHUE 11.10 Y 1
oneBate . IPaMOTHOCTH https://m.edsoo.r
KOJIe0aTeTbHBIX IBMKCHUI
u/87ce9498
OHepreTu4ecKkoe OMucaHue. 3ananus u3 6aHka 3aHUH 1O Erbamorexa
o HOIHOTEK
BriBoI ArHAMHYECKOTO OMTUCAHUS €CTCCTBCHHO-HAYy1HOU LIOK
30 rapMOHMYECKHX KOJNEOAHUM U3 UX 12.10 TPaMOTHOCTH https://m.edsoo.r
9HEPrEeTHYECKOTO ule 3(;9 9 6.9 ) '
KHHEMATHIeCKOTO OITHCAHUS
3amanws n3 0aHKa 3aTHHH 110 bubnnoreka
31 A Saru 15.10 €CTECTBEHHO-HAYyYHOU [IOK
MITTUTYIa U aza KoJacOaHmid .
Y ¢ PaMOTHOCTH https://m.edsoo.r
u/7a0c439a
ITepuon u yacToTa KONEOAHHIA.
Ileprox MasbIx cBOOOAHBIX BajiaHus U3 GaHKa 3aHHH 110 bubnuotexa
32 KOJIcOaHHMIA MaTeMaTHYECKOTO 16.10 €CTECTBEHHO-HAYHO IIOK
MasTHHKA. [Tepro CBOOOIHBIX rpaMOTHOCTH. PeakTrBHOE https://m.edsoo.r
KoJIeOaHU IPYKUHHOTO JBIDKECHUE u/e0399319
MasTHHKA
3aryxarone KomeGanms 3amanus u3 0aHka 3aHUH 110 bubmmnorexa
. ) . OK
33 BbIHYK/IeHHBIE KOJIEOAHUS. 17.10 CCTECTBCHHO-HAyHOH 1 i
Pesonarc rpaMOTHOCTH. PeakTHBHOE https://m.edsoo.r
JIBIDKEHUE u/72e93d09
3amanus u3 0aHkKa 3aHUH 110 bubnunorexa
« K
34 ABTOKOJIEOAHHS 18.10 CCTCCTBCHHO-HAy{HOH 1o i
IpaMOTHOCTH. PeakTuBHOE https://m.edsoo.r
JIBUJKEHHE u/6add2644
3aganus n3 0aHKa 3aJHUH 110 bubnuoreka
€CTECTBEHHO-HAYYHOU OK
35 Pemenue 3anau 19.10 1

T'paMOTHOCTH

https://m.edso0.r
u/addeec71
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https://m.edsoo.r

u/756123c5
Vpok-KompepeHius 3ananus u3 6aHKa 3aHUH 1O buGmmorexa
€CTECTBEHHO-HAYYHOMI OK
36 "MexaHndeckue Kojiebanus B 22.10 v 1
. IPaMOTHOCTH https://m.edsoo.r
MY3BIKIBHBIX MHCTPYMEHTAX
y Py u/8ef587be
Bubnmoreka
O6001IeHNe U CUCTEMAaTH3AIUs 3amanus u3 0aHKA 3aHUN 110 LIOK
37 3HaHWH 110 TeMe "MexaHndeckue 23.10 €CTECTBEHHO-HAYYHOM .
I FpaMoTHOCTH https://m.edsoo.r
u/eb84182f
3amanus u3 0aHkKa 3aJHUH I10 bubnnorexa
38 ONeKTpoOMarHuTHbIE KOJIeOaHus.. 24.10 €CTECTBEHHO-HAYYHOU I[TOK
Kone6aTenbHbli KOHTYp ' IPaMOTHOCTH https://m.edsoo.r
u/d4adabde
®opmyna Tomcona. CBsi3b 3ajanus u3 GaHka 3aJHM 110 bubnmnoreka
39 aMIUIUTYJIbI 3apsijia KOHJIeHcaTopa 25 10 €CTECTBEHHO-HAYYHOU IHOK
C aMIUTUTY/I0# CHIIBI TOKA B ' TpaMOTHOCTH https://m.edsoo.r
K0JIe0aTeIbHOM KOHTYPE u/093f9afl
3aKOH COXpaHEHHS DHEPTUH B 3ananns n3 6arka 3a/THAH 1O bubmorexa
€CTECTBEHHO-HAYYHOU HOK
40 HJIEaIbHOM KOJI€0aTeIbHOM 26.10
TPaMOTHOCTH https://m.edsoo.r
KOHT c
P u/d1e2d543
3 3amanns u3 0aHKa 3aHHUH 110 bubnmnoreka
aTyXarollHue 3IEKTPOMAarHUTHBIS €CTCCTBEHHO-HAY THOR 110K
41 kosie0anus. BeiHYKICHHbIC 06.11 IPaMOTHOCTH https://m.edsoo.r
3JIEKTPOMArHUTHEIE KOJIEOaHUS
P u/5e668619
Ilepemennslit Tok. Pesuctop u 3ayanus w3 6anka 3aHuUi 10 bubmorexa
. €CTECTBECHHO-HAyYHOM OK
42 KOHJICHCATOP B LIETH 07.11 Y 1

MEPEMCHHOI'O TOKa

IPaMOTHOCTH

https://m.edsoo.r
u/84836152
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3amanus u3 0aHkKa 3aHUI 110

Bbubnuoreka

43 Karyriika HHAYKTHUBHOCTH B IIEITH 08.11 €CTECTBEHHO-HAYYHOM LIOK
MIEPEMEHHOTO TOKA ' rPaMOTHOCTH https://m.edsoo.r
u/cfa307af
3ananus u3 6aHka 3a1HUH 10 Bubsmorexa
a4 3akon OMa JUIst SIEKTPHIECKON 09.11 €CTECTBECHHO-HAYIHOM LIOK
L[ENH MePEMEHHOTO TOKa ' TPaMOTHOCTH https://m.edsoo.r
u/8bae38e6
MOIIHOCTh TIEPEMEHHOTO TOKA. 3aaHus U3 GAHKA 3aIHHI 110 bubnmoreka
45 AMIUIMTYJHOE U JEHCTBYIOIIEE 1011 €CTECTBEHHO-HAYIHOM LOK
3HAYECHHE CUJIBI TOKA ' IPaMOTHOCTH https://m.edsoo.r
HaNpPsHKCHUS u/lcac6cac
3anmanus u3 0aHKa 3aHAN TIO bubnmoreka
16 P . 1311 €CTECTBEHHO-HAYYHOU LIOK
€30HAHC B AJICKTPUIECKON 1eTTH .
P B TPaMOTHOCTH https://m.edsoo.r
u/087506df
3aaHns U3 6aHKa 3aHUHI 11O Bubmorexa
€CTECTBEHHO-HAYYHOU OK
47 Pemenune 3amau 14.11 Y 1
PaMOTHOCTH https://m.edsoo.r
u/al6836a4
WneanbHenif Tpanchopmarop. 3ajanus U3 GaHKa 3a1HKH 110 butnmoreka
48 IIpon3BoaCTBO, ITepeaada u 15.11 €CTECTBEHHO-HAYUHOU IIOK
MOTPeOICHNE AINEKTPUICSCKON ' TPaMOTHOCTH https://m.edsoo.r
SHEPTUu u/f97418ae
DKOJNOTHYECKUE PUCKH TTPU BuG
i HOITHOTEKA
TIPOM3BOJICTBE NEKTPOIHEPTHHL. 3ananns u3 banka saHuit 1o
€CTECTBEHHO-HAYYHOU HOK
49 KynsTypa ncnonszoBanus 16.11
. IPaMOTHOCTH https://m.edso0.r
JJICKTPOSHEPTIUU B ITIOBCCAHEBHOU
POSHED A u/a674d93
KU3HH
3anmanus u3 0aHka 3a7Hui 110 BHGIHOTEKA
50 Pemenue 3amau 17.11 €CTECTBEHHO-HAYYHOM [TOK

IPaMOTHOCTH
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https://m.edso0.r

u/ee6677ed
3amanus u3 OaHka 3aHUN 10 Bubnnoreka
51 Pemrenue 3aqau 20.11 CCTECTBEHHO-HAY HOH LOK
' PaMOTHOCTH https://m.edsoo.r
u/7cab59f8
OG6001IEHNE U CHCTEMATU3AIIHS 3ananus us Ganka saHHUi N0 bubmmorexa
52 SHAHMI 110 TeMe 2111 €CTECTBEHHO-HaYYHOM HOK
"DIeKTpOMarHuTHBIE KoJieOanus" TPaMOTHOCTH https://m.edsoo.r
u/401024a9
M 3amanus u3 0aHkKa 3aJHUH I10 Bbubnmoreka
CXaHNYCCKHNEC BOJIHBI. eCTeCTBCHHO-Hay‘-IHOI\/'I ]_IOK
53 XoapaKTepHchH MEXaHUYIEeCKIX 22.11 IPaMOTHOCTH https://m.edsoo.r
BOJIH
u/a58e109f
3amanust u3 0aHka 3aJHHUH I10 bubnnoreka
- i OK
54 CBolCcTBa MEXaHNYECKUX BOJH 23.11 CCTCCTBCHHOHAYHHOU 1
IPaMOTHOCTH https://m.edsoo.r
u/d9ae1000
3amanust u3 0aHka 3aJHHUH 110 bubnnoreka
55 3 X 2411 €CTECTBEHHO-HAYyYHOU LIOK
BYK. XapaKTEPUCTHKH 3ByKa ) IPaMOTHOCTH https://m.edsoo.r
u/138b6f09
" 3amanns u3 0aHKa 3aHHUH 110 bubnmnoreka
H(pasByk i yIbTPasByk. €CTECTBEHHO-HAYYHOM LIOK
%6 gin;zf: 3:;1):3:63% 2111 IPaMOTHOCTH https://m.edsoo0.r
Py RAIoMent Eper u/7380038f
3axanus u3 OaHKa 3aHUN 10 bubinoreka
57 Pemenue 3anau 28.11 CCTECTBEHHO-HAYYHOH LOK

IPaMOTHOCTH

https://m.edsoo.r
u/cfd918bf
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SHCKTpOMaFHI/ITHHe BOJIHBI.

3amanus u3 0aHkKa 3aHUI 110

Bbubnuoreka

€CTECTBEHHO-HAYyYHOU OK
58 W3nyuenne 3nekTpoMarHuTHBIX 29.11 i 1
. IPaMOTHOCTH https://m.edsoo.r
BOJIH
u/714e5dbl
i bubmmoreka
DHeprus 2NeKTPOMarHUTHBIX 3ananus us Ganka 3alHUH 110
N €CTECTBEHHO-HAYYHOM LIOK
59 BoJH. CBolicTBa 30.11 )
3JEKTPOMArHUTHBIX BOJH FpamMoTHOCTH https://m.edsoo.r
P u/d01b818¢
i bubmmoreka
[Ikana 371eKTPOMarHUTHBIX BOJIH. 3ananns u3 banka 3a/tHui 110
€CTECTBEHHO-HAYYHON LOK
60 [TpumeHeHue AMEKTPOMAarHUTHBIX 01.12
OITH B TEXHUKE U OBIT PaMOTHOCTH https://m.edsoo.r
B
Y u/49belf9e
ITpuHLIUIIBI PaaMOCBA3H U 3ananus u3 6aHKa 3aQHUI MO bubnnoreka
61 TeseBMaeHus. Pauosokamus. 04.12 €CTECTBEHHO-HAYIHOM LOK
DJIeKTPOMArHUTHOE 3arpsi3HEHHE ' TPaMOTHOCTH https://m.edsoo.r
OKpY’KaroIIeH cpe/ibl u/9f96f1f8
3amanus u3 0aHkKa 3aHUH 110 bubnnoreka
62 KonrtponbHas pabora 1o Teme 05.12 €CTECTBEHHO-HAYYHON LIOK
"Kosebanust u BOJIHBI" ' PaMOTHOCTH https://m.edsoo.r
u/4f7985a0
3amanus u3 0aHkKa 3aHUH 110 Bubimnoreka
63 CaeT. 3aKOH NMPSAMOJIMHEWHOTO 06.12 €CTECTBEHHO-HAYYHOM OK
pacnpocTpaHeHHs CBETa ' TPaMOTHOCTH https://m.edsoo.r
u/f9566406
i bubnunoreka
Pemienue 3a1a4 Ha IPUMEHCHUE 3ananns u3 banka 3a/IHUH 110
. €CTECTBEHHO-HAYYHOU HOK
64 3aKOHA MPSIMOJIMHEHHOTO 07.12
IrpPaMOTHOCTH https://m.edsoo.r
aCIPOCTPAHEHUsI CBETa
Pactipoctp u/ea32d455
3ananus u3 6aHka 3aAHUH 110
65 Orpaxenne csera. [lnockoe 08.12 €CTECTBEHHO-HAYYHON bubmmoteka
3epkaio. Chepuueckoe 3epkajio ' IPaMOTHOCTH LIOK
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https://m.edsoo.r

u/a005d2bb
IIpenomnenue caera.
AOCOTIOTHBII U OTHOCUTENBHBIH 3ananns 13 6aHKA 33 HUH M0 bubnnoreka
66 MOKa3aTeJb IPEIOMIICHHUS. 11.12 €CTeCTBCHHO-HAYYHOM HOK
IMosHOE BHYTpEHHEE OTPaKCHUE. ' rPaMOTHOCTH https://m.edsoo.r
[penenbHbIi yromn NONHOTO u/bc2e55cd
BHYTPEHHETO OTPaXKCHHS
p 3amanus u3 OaHka 3aHUN 10 Bubmnoreka
o CIICHUE 33/1a4 Ha IPUMCHEHHE 1o €CTECTREHHO-HAYTHOM LIOK
3aKOHOB OTPaKEHUS U .
SN p - T'PAMOTHOCTH https://m.edsoo.r
IIPETOMIIEHHS CBET
p u/49d830a9
% . 3amanus u3 0aHkKa 3aHUH I10 Bubnnoreka
68 ot nygen B prBMe' Ilngnepcm 13.12 €CTECTBEHHO-HAYYHOU LIOK
cBera. ClI0XHBIN cocTaB 0e10ro .
1 PaMOTHOCTH https://m.edsoo.r
cBera. IlBer
u/d8elc3be
3amanus u3 0aHka 3aHUH 110 Bubnunoreka
69 JIun3pl. DoKycHOE pacCTOIHUE U 1412 ©CTECTBCHHO-HAYYHOH IHOK
OTITUYECKAs CHJIA JIMH3EI ' 'PaMOTHOCTH https://m.edsoo.r
u/60441359
. 6 . 3amanus u3 0aHka 3aHUH 110 Bubnunoreka
. OCTPOCHHUE U300PAKEHHI B - CCTCCTBEHHO-HAY THOR 110K
JIMH3aX U UX CUCTEMAX. .
v 'PaMOTHOCTH https://m.edsoo.r
BEJINYEHHE JTNH3EI
u/bb53b1d5
P 3amanus u3 0aHkKa 3aJHUH 110 Bubnnoreka
Y en16eHHe 3az[vaq Ha TIOCTPOCHHE o1 eCTECTREHHO-HAYTHORN 110K
M300paKeHNH, MOTyIaEMBIX C .
p i 'PaMOTHOCTH https://m.edsoo.r
[IOMOILIBIO JINH3
u/5a868f09
3amanns u3 0aHKa 3aJHUH I10
_ 3 bubnmnoreka
712 I'ma3 xak onTuueckas cucreMa 19.12 CCTCCTBCHHO-HAYIHON
TpaMOTHOCTH HOK
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https://m.edsoo.r

u/ecd480a2
P I 3amanus u3 OaHKa 3aQHUH 10 Bubmnoreka
enieHue 3aaad. [Ipenenst ) €CTECTREHHO-HAYTHOM 110K
73 gpI/IMCHI/IMOCTI/I TCOMETPHYCCKOM 20.12 IPaMOTHOCTH https://m.edsoo.r
ITUKHA
u/cd174a10
3amanus u3 0aHkKa 3aJHUH I10 Bubnmoreka
74 CKOpOCTh CBETA U METOBI €€ 21,12 €CTECTBEHHO-HAYYHOM HOK
M3MEpEHHs ' PaMOTHOCTH https://m.edsoo.r
u/f32aab06
3amanus u3 0aHkKa 3aJHUH I10 Bbubnmoreka
€CTECTBEHHO-HAYyYHOU LIOK
75 Hucnepcus cera 22.12 IPaMOTHOCTH https://m.edsoo.r
u/lel6ecbe
3amanus u3 0aHka 3aJHUH 110 Bubnunoreka
€CTECTBEHHO-HAYyYHOU LIOK
76 WnaTepdepennns cBera 25.12 IPaMOTHOCTH https://m.edsoo.r
u/5fc0c638
KorepeHTHbIE HCTOYHHUKH 3ayanus w3 6anka saHuUi 10 bubmorexa
' - i OK
77 VcnoBus HaOIIOAEHNS 26.12 CCTCCTBCHHOHAYHHOU 1
e . . IPaMOTHOCTH https://m.edsoo.r
MAKCUMYMOB U MUHUMYMOB
4 4 u/c6416d48
3axanus u3 OaHKa 3aHUN 10 bubnnoreka
78 Penrenue 3agay 27.12 SCTECTBEHHO-HAyIHOH HOK
' rpPaMOTHOCTH https://m.edsoo.r
u/3061de2b
3axanus u3 OaHKa 3aHUN 10 bubnnoreka
- i OK
79 [Ipumenenue uHTEphEPEHIINN 28.12 CCTCCTBCHHOHAYHHON 1

IPaMOTHOCTH

https://m.edsoo.r
u/668edbc8
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3amanus u3 0aHkKa 3aHUI 110

Bbubnuoreka

€CTECTBEHHO-HAYYHON LIOK
80 29.12
Judppaxia csera IPaMOTHOCTH https://m.edsoo.r
u/12ed04b5
JibpaKIHOHHAs PEITETKa. 3aganusa u3 0aHka 3a)EHm?I o buGmmorexa
€CTECTBEHHO-HAYYHOM LOK
81 VYcnoBue HaOIIOAEHNS TJIABHBIX 08.01
e . IPaMOTHOCTH https://m.edsoo.r
MAaKCHMYMOB
y u/f998d964
3aganus u3 0aHKa 3aIHHUI 110 bu6nuorexa
- i OK
82 Pemenue 3amau 09.01 CCTCCTBCHHOHAYHHOH 1
IPaMOTHOCTH https://m.edsoo.r
u/d58c41la
3amanus u3 0aHKa 3aQHUN 110 Bubnuorexa
83 ITonepeYHOCTh CBETOBBIX BOJIH. 10.01 €CTECTBEHHO-HAYIHOM LOK
[Monsipusarus cBera ' TPaMOTHOCTH https://m.edsoo.r
u/e9890fe9
3amanus u3 0aHkKa 3aHUH 110 Bubimnoreka
- i OK
84 Pemenue 3amau 11.01 CCTCCTBCHHOHAYYHON 1
PaMOTHOCTH https://m.edsoo.r
u/c56¢8158
3amanus u3 0aHkKa 3aHUH 110 Bubimnoreka
- i OK
85 CBeToBBIE SIBIEHMS B IPUPOJIE 12.01 CCTECTREHTOHAYHHON 1
rpPaMOTHOCTH https://m.edsoo.r
u/0b36363d
3aganus u3 0aHka 3aJHUH 110 BuGnuorexa
86 O0001IeHNE U CHCTEMaTH3AIHS 15.01 €CTECTBEHHO-HAYYHOU OK
3HaHui 1o Teme "OnTuka" ' IPaMOTHOCTH https://m.edso0.r
u/8al14748b
3amaHus U3 0aHka 3aJHUH 10
87 Kontponbnas pabora mmo Teme 16.01 €CTECTBEHHO-HAYYHOI bubnmoreka
«OmnTuka» TPaMOTHOCTH oOK
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https://m.edsoo.r

u/82315dd4
I'paHuIbl TPUMEHUMOCTH 3aiaHus U3 6aHKA 3aHHIT 110 bubnmoreka
a3 KJIACCHYECKON MEXaHUKH. 3aKOHbI 17.01 €CTECTBEHHO-HAYIHOM LIOK
ANEKTPOAMHAMUKH Y TIPUHIUIT IPaMOTHOCTH https://m.edsoo.r
OTHOCHTEIILHOCTH u/c9bd77ch
3anmanus u3 0aHKa 33 HAN TIO bubnmoreka
89 IlocTynaTel cieManbHON TEOPUHU 18.01 €CTECTBEHHO-HAYYHOM HOK
OTHOCHMTEIHEHOCTH PaMOTHOCTH https://m.edsoo.r
u/c56f05¢ch
IIpocTpaHCcTBEHHO-BPEMEHHOM 3anmanus u3 0aHKa 33 HAN TIO
unTepsai. [IpeobpazoBanus ©CTECTBEHHO-HAYYHOH Bubnunoreka
Jlopenua. Y c10oBre NPUYMHHOCTH. PaMOTHOCTH LIOK
90 19.01
OTHOCHUTEILHOCTD https://m.edsoo.r
OJTHOBPEMEHHOCTH. 3aMe/ICHHE u/d83742bb
BPEMEHH U COKPAIICHUE JTHHBI
3amanus u3 0aHkKa 3aHUH 110 bubnnoreka
o1 DHEPrus U UMITYJIbC 22 01 €CTECTBEHHO-HAYYHOM OK
PENATHBUCTCKOM YaCTHIIBI TPaMOTHOCTH https://m.edsoo.r
u/853a64fc
CBs13b Macchl C SHEPrUei u 3ananns u3 banka 3a;[va71 1o bubmmorexa
92 UMITYJIBCOM PEIATUBUCTCKON 23.01 CCTECTREHTOHAYHHON LoK
. DHEPruUst OKOs I'PaMOTHOCTH https://m.edsoo.r
HACTHIRL JHEP u/h6258ffa
3amanws u3 0aHKa 3aTHUH 110 bubnmorexa
93 PaBHOBECHOE TEIIOBOE 24,01 €CTECTBEHHO-HAYYHON LIOK
U3ITy4YCHHE IPaMOTHOCTH https://m.edsoo.r
u/f54035a5
3anmanus u3 0aHKa 33 JHUN IO
94 3akoH cMelenusa Buna 25.01 €CTECTBCHHO-HAY1HOH bubmorexa
TpaMOTHOCTH HOK
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https://m.edsoo.r

u/1c5ff752
3aganus u3 0aHKa 3aIHHUI 110 Bu6mnuorexa
T'umore3a M. Tlnanka o KBaHTax. €CTECTBEHHO-HAYIHOM LIOK
95 26.01
DoToHBI PaMOTHOCTH https://m.edsoo.r
u/abffa218
3amanus u3 0aHKa 3aQHUM 110 Bubnuorexa
€CTECTBEHHO-HAYyYHOU HOK
96 OHeprus 1 HMIyJIbe GOTOHa 29.01 IPaMOTHOCTH https://m.edsoo.r
u/7fb307ec
3amanus u3 0aHKa 3aQHUN 110 Bubnuorexa
®oroaddext. Onbiter A. T €CTECTBEHHO-HAYYHON LHOK
97 30.01
CroneroBa. 3akoHbl poToddhheKTa IPaMOTHOCTH https://m.edsoo.r
u/8c68e5h9
VpasHenue DifHurreiina s 3amanust u3 baHka 3az[vH1/n71 10 Bubimnoreka
" €CTECTBEHHO-HAYYHOU HOK
98 dhotoaddexra. "KpacHas 31.01
anmia” GoTosddexta IpaMOTHOCTH https://m.edsoo.r
I'paHUu T T
PARHH u/01ef4556
3aganus u3 0aHKa 3aJHHH 110 bubmmoreka
Jasnenue ceeta. Onbiter I1. H. €CTECTBEHHO-HAYIHOM LIOK
99 01.02
JlebeneBa TPaMOTHOCTH https://m.edsoo.r
u/64hb4f966
3aganus u3 0aHKa 3aHUH 110 bubmmorexa
- i OK
100 BonHOBBIE CBOMCTBA YaCTHIL 02.02 CCTECTBCHHOHAYHHOU 1
rpPaMOTHOCTH https://m.edsoo.r
u/f59cfcec
Bounnsl ne bpoiinsa. J{nvHa BOJTHBI 3aganus u3 0aHKa 3aHUH 110 bubanoreka
101 ne bpoiins u pa3meps! obiactu 05.02 €CTECTBEHHO-HAYYHOM HOK
JIOKAJIM3aIMH JIBHKYIICHCS ' TPaMOTHOCTH https://m.edsoo.r
YaCTHUIIBI u/5df8bafl
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3anmanus u3 0aHKa 3aJHUN IO bubnunoreka
102 KoprmyckynspHO-BOTHOBOH 06.02 €CTECTBEHHO-HAYYHOM LIOK
Jyanusm ' PaMOTHOCTH https://m.edsoo.r
u/8ccab62a
3anmanus u3 0aHKa 3aJHUN IO bubnuorexa
103 Jndpakuus >71€KTPOHOB Ha 07.02 €CTECTBEHHO-HAYYHON LOK
KpHUCTaLiax ' TPaMOTHOCTH https://m.edso0.r
u/30dbal8c
Criemudxa u3mepermii B 3ananus u3 6aHKa 33 HUH MO bubnuorexa
- i OK
104 MuKpomupe. COOTHOIICHHS 08.02 CCTECTBEHIOHAYHHOU 1 ]
Heonpenenénnocreii ['elizenbepra TPAaNOTHOCTH https://m.edsoo.r
u/65783dec
3aanus U3 6aHKa 3aJHUAH 110 bubnuorexa
. i OK
105 Pemenue rpadnyeckux 3anadq 09.02 CCTECTBEHHOHAYHHOU 1
PaMOTHOCTH https://m.edsoo.r
u/e70195hd
3amanus u3 0aHkKa 3aHUH 110 bubnnoreka
- i OK
106 Pemenue pacu€THpIX 3a/1a4 12.02 CCTECTBEHHOHAYHHOU 1
PaMOTHOCTH https://m.edsoo.r
u/ee9b3182
KontposbHas paboTa 1o Temam: 3a1aHns 13 GaHKA 3a[HUI 110 bubnroreka
107 "Ocuossl CTO", 13.02 €CTECTBEHHO-HAYYHOM OK
"KopnyckysipHO-BOTHOBOM ' IpPaMOTHOCTH https://m.edsoo.r
ayanusm" u/c3de891a
OMBITHI IO UCCIIETOBAHHIO 3ananns u3 banka sauuit 1o bubmmorexa
- i OK
108 cTpoenus aroMa. [Imanerapnas 14.02 CCTECTBEHHOHAYHHOU 1
ozens atoma Pesepdopna TPaMOTHOCTH https://m.edsoo.r
MO/IENTH ATOM
8 PROPA u/312b750a
3anmanus u3 0aHKa 33 JHUN IO
109 ITocrynarer Bopa 15.02 CCTECTBEHHO-HAYHOH bubmiorexa

T'paMOTHOCTH

LIOK
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https://m.edsoo.r

u/404dfa9a
3anmanus u3 0aHKa 3aJHUN IO bubnunoreka
110 Buner criektpoB. CriekTp ypoBHEH 16.02 eCTECTBCHHO-HAYIHOM HOK
SHEPTMHU aToMa BOJIOPO/Ia TPaMOTHOCTH https://m.edso00.r
u/cf74blla
3ananus 3 6aHKa 3aHHIT 10 Bubmiorexa
11 CrOHTaHHOE ¥ BBIHYKIECHHOE 19.02 €CTECTBEHHO-HAYYHON HOK
U3JIy4YCHHUE CBETa PaMOTHOCTH https://m.edsoo.r
u/f945d85¢
3anmanus u3 0aHKa 33 HAN TIO bubnmoreka
€CTeCTBCHHO-HAYYHOM [{OK
112 Masep 20.02 TPaMOTHOCTH https://m.edsoo.r
u/2288a0c4
Hyxnonnas monens siapa 3amanus u3 0aHka 3aJHUH 110 Bbubnnoreka
113 I'eiizenbepra-MBanenko. 3aps u 21.02 ©CTECTBEHHO-HAYYHOMH HOK
MacCoBO€ YHCIIO Aapa. M30TombL. ' I'paMOTHOCTH https://m.edsoo.r
PanroakTUBHOCTH u/34adasde
3aKoH paguO0aKTUBHOTO paciaja. 3amanus u3 0aHKa 3aTHUH 110
N N Bbubnnoreka
CBoiicTBa HOHU3HUPYIOIIETO CCTCCTBCHHO-HAYIHOU [TOK
114 u3JTydeHus. Biusaue 22.02 IPaMOTHOCTH
PagMOaKTUBHOCTH Ha YKHBBIE https://rm.eds00.r
u/aab98bef
opranm3msl. Jlozumerpus
DHeprus CBS3H HYKJIOHOB B sIpe.
Snepusie cuibl. JledekT maccer
spa. SLIepHbIE PeAKIH. 3ananus u3 OaHka 3a;[vHI/n31 o bubnmorexa
115 SAnepubie peakropsl. [Ipobaembl 26.02 CCTECTBEHTOHAYHHON oK
YIIPABIAEMOI0 TEPMOSIEPHOTO TPavOTHOCTH https:/rm.eds00.r
u/ff1758d0

CHHTE3a. DKOJIOTHYCCKHE aCIICKThI
Pa3sBUTUA HZLCpHOﬁ OHCPICTUKHN
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MeTo/1pl peTucTpalui 1
HCCJIEIOBAHNUS 3JIEMEHTAPHBIX

yactul. DyHaamMeHTaIbHbIE bubnmoreka
116 B3aumoericTBus. bapuonsl, 2702 MaremaTuyeckue pacueThl U IIOK
ME30HBI H JICTITOHBL. ' npeoOpasoBanHus https://m.edsoo.r
[pencranenue o CTanaapTHOM u/lac08a5b
Moneu. Kpapk-TiooHHas
MOJIEITb aJPOHOB
®du3uka 3a npeneaamu Eu6
N i i nOJIMOTEeKA
CrannaptHoii mogenu. TémHas 3ananus u3 6anka Sa%HHH 1o
. €CTECTBEHHO-HAYYHOM LOK
117 MaTepus U TEMHAs DHEPTHSL. 28.02
EAuHCTBO (pU3MYECKON KapTHHBI FhaMoTHOCTH https://m.edsoo.r
JIAH
P u/c026fd37
MHUpa
3amanus u3 OaHKa 3aHUN 10 bu6mnuorexa
118 DTaribl pa3BUTHS aCTPOHOMHH. 99.02 €CTECTBEHHO-HAYIHOM LOK
3HaueHUe aCTPOHOMHUU ' rPaMOTHOCTH https://m.edsoo.r
u/ad73e145
[TpuMeHMOCTb 3aKOHOB (DH3UKH 3aanus u3 6aHKa 3aQHM 0 bubmuoreka
119 1S OOBACHEHMS TIPUPOJIBI 01.03 €CTECTBEHHO-HAYYHON OK
KOCMHUYECKHUX 00BEKTOB. MeToIbI ' TPaMOTHOCTH https://m.edsoo.r
ACTPOHOMUYECKHX MCCIIETOBAHHMA u/39c44028
CoBpeMEHHbIE ONTHYECKUE 3ananns u3 banka saHuit 1o bubmmorexa
€CTECTBEHHO-HAYYHOU HOK
120 TEJECKOIbI, PaJAHOTEIECKOIbIL, 02.03
earMoc(epHas aCTPOHOMHUSI rpaMotHocTH https://m.edsoo.r
BH
P P u/4877aale
. i bubnunoreka
Bupn 3Bé3nHoro HeOa. Co3Be3mus, 3ananns u3 banka 3a/HHU 10
5 €CTECTBEHHO-HAYYHOU HOK
121 SIpKU€ 3BE3/IbI, IJIAHETHI, X 05.03
IPaMOTHOCTH https://m.edsoo.r
BUIMMOE JIBHIKEHHUE
u/aac588eb
Comnneunas cuctema. CoHIIe. 3ananns u3 banka 3aAHHH 10 bubnuoreka
122 06.03 €CTECTBEHHO-HAYYHOM
ConHeyHas aKTUBHOCTb. IIOK

IPaMOTHOCTH
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Hctounuk OHEPIrun COJ'IHLIa nu

https://m.edso0.r

3BE3] u/22748eb4
3BE3/1bI, UX OCHOBHBIE 3ananus u3 6aHKa 3aIHMN 0 bubnuoreka
123 XapakTepucTuku. J(narpamMma 07.03 €CTECTBEHHO-HAYYHON LOK
"CHeKTpaTLHBIN Kiace — ' TPaMOTHOCTH https://m.edso0.r
CBETUMOCTB" u/42169944
3aanus U3 6aHKa 3aHUAH 110 bubnuorexa
124 3Be3/1bI TIIaBHOM 11.03 €CTECTBEHHO-HAYYHON HOK
II0CIIE/I0BATEIbHOCTH ' IPaMOTHOCTH https://m.edso00.r
u/b3ch766¢
BuyTtpennee ctpoeHue 3BE3.
i bubmmoreka
CoBpeMeHHBbIE MTPEICTaBICHUS O 3ananus us Ganka 3a/tHui 110
€CTECTBEHHO-HAYYHOM LOK
125 MIPOUCXOXKICHUH U SBOIIOIINU 12.03
c S rPaMOTHOCTH https://m.edsoo.r
OJTHIIA ¥ 3BE3]1. DTaITbl )KU3HU
i A u/d09dad94
3BE3]1
i bubnuotexa
Meunsiit [TyTh — Hama 3aganus n3 6aHKa 3aHui 110
€CTEeCTBEHHO-HAYYHOU HOK
126 INanaktuka. TUIBI TAJTAKTHK. 13.03
e IPaMOTHOCTH https://m.edsoo.r
&pHBbIC JBIPBI B SIPAX TAAKTHK
P P AP u/7cd10a0a
Bceenennas. Pacmpenne 3aganus u3 6aHKa 3aJHHUH 10 bubnnorexa
127 Bcenennoii. 3akon Xab0ua. 14.03 €CTECTBEHHO-HAYIHOM LOK
Teopwust Bosbiioro B3pbIBa. ' IPaMOTHOCTH https://m.edsoo.r
PenukroBoe u3ny4yeHue u/3dbdf0d2
3amanus u3 0aHkKa 3aHUH 110 Bubinoreka
128 MaciitabHast CTpyKTypa 15.03 €CTECTBEHHO-HAYYHON LOK
Bceenennoii. MeraranakTuka ' TPaMOTHOCTH https://m.edsoo.r
u/ce234633
3amaHus u3 OaHka 3aHUH 10 Bubmnnoreka
Hepeménnsie mpoOiemMbl CCTECTBCHHO-HAYYHOU OK
129 P P 18.03 1

aACTPOHOMUU

IPaMOTHOCTH

https://m.edsoo.r
u/d37d9ffe
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DU3NYECKUA MPAKTUKYM TI0 TEME
"HccnemoBanue MarHUTHOTO TTOJIS

MTOCTOSTHHBIX MarHUTOB" HITH bubnmoreka
130 "UccnenoBanue CBOWCTB 1 19.03 MatemaTHyecKue pacueThl U LIOK
(heppoMarueTHKOB" WK ' npeoOpa3oBaHus https://m.edsoo.r
"Uccnenosanue AeiCTBUSL u/67361aef
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM"
DuU3HYECKUM TPAKTUKYM [0 TEME
"Usmepenne cuibl AMiiepa” Wiu
" P P bubnnoreka
N3y4eHne 3aBUCUMOCTH CHITBI
" MareMaTuyecKue pacueThl U HOK
131 Awmriepa OT cHIIBl TOKA" HITH 1 20.03
"o 5 npeoOpa3oBaHUs https://m.edsoo.r
MpeJieICHne MarHUTHON
u/fcae91e9
WHIYKIMU Ha OCHOBE U3MEPEHUS
cunbl Ammepa"
DU3HYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue SBICHUS )
. " MaremaTiHuecKie pacueThl | https://m.edsoo.r
132 ANIEKTPOMATrHUTHON WHYKIIHH 1 21.03
peoOpazoBaHus u/c36658da
i "OnpeseneHne HHIYKITUN
BUXPEBOr0 MarHUTHOT'O MoJs"
DuU3NIeCKHii MPaKTHKYM TI0 TEME MaremaTtnuecKue pacueTsl U BuG
noJIMOTEKA
"UccnenoBaHue sIBIEHMS peodpa3oBaHus LOK
133 camounaykuuu" win "COopka 1 22.03 https://m.edsoo.r
MOJIENTA DJIEKTPOMArHUTHOTO /s f'b 5 3'9 1 '
reneparopa"
DU3HYECKUM IPAKTUKYM 110 TEME MareMaTHuecKkue pacueTsl U bubnmotexa
134 "U3mepenue neproga cBOOOTHBIX 1 01.04 npeodpa3OBaHHsL OK
KOJe€0aHNil HUTSAHOTO U ' https://m.edsoo.r
IPYKAUHHOTO MasTHUKOB" u/5d159d35
DU3NYECKUI TPAKTUKYM TI0 TEME Marematuueckue pacyeTsl U Eubamorexa
HOTHOTEK
135 "[IpeoOpazoBaHue SHEPTUH B 1 02.04 npeobpasoBaHus 110K

MPYKUHHOM MasTHUKE"
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https://m.edsoo.r

u/a28026bd
OuznyecKuii NPaKTUKYM T10 TeMe MareMaTHuecKre pacueTsl 1
"HccnenoBanne nepeMeHHOTO npeobpasoBaHus
TOKa 4Yepe3 Moce10BaTeIbHO bubmmoreka
coeIMHEHHBIE KOHIEHCATOD, OK
136 eatop 03.04 LOK
KaTYILIKY ¥ PE3UCTOp" WU https://m.edsoo.r
"UccnenoBanue paboTh u/89dc2d90
MCTOYHHUKOB CBETA B LIETIN
MIePEeMEHHOT0 TOoKa"
. MareMaTHuecKue pacueThl U bubmmoreka
Du3nyecKuil NPaKTUKYM 10 TeMe 6
137 "M3ydeHue napaMeTpoB 3ByKOBOH 04.04 HPEODPASORAIIE Lo
o Y ., Pametp 4 ' https://m.edsoo.r
BOJIHBI
u/b100661a
DU3NYECKUI TPAKTUKYM 110 TEME Marematuueckue pacyeTsl U
"M3mepeHue nokazartens MpeodpasOBaHHs bubGimoreka
MIpeOMIIEHHS cTeKa" Win OK
138 P 05.04 1
[Monyuenue n3o0paxeHus B https://m.edsoo.r
CHCTEeMeE U3 TUIOCKOTO 3epKajia u u/42569eal
JIUH3BI"
DU3HYECKUN IPAKTUKYM I10 TEME
"HccaenoBaHue 3aBUCUMOCTH
bubnmotexa
(hOKyCHOTO pacCTOSIHUS OT
MatemaTHuecKue pacueTsl U HOK
139 BellecTBa (Ha MpUMepe KUIKUX 08.04
)" i "7 npeoOpasoBaHHs https://m.edsoo.r
mun3)" nim "Usmepenue
y WbB79fbf
(hOKYCHOI'O pacCTOSHUS
paccenBaromux JuH3"
®u3N4eCcKUi MPAKTUKYM TI0 TEME bubimoreka
140 "HaGmroaenue qudpakiyu, 09.04 MarteMaTruyecKre pacueThbl 1 HOK
uHTEP(PEPEHIIMHU 1 TTOJISAPHU3ALUK ' npeoOpa3oBaHusl https://m.edsoo.r
cera" u/8b7ac737
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®u3n4ecKUil MPaKTUKYM IO TEME

"OmnpeeneHyue UMITyJIbca U bubnunoreka
141 SHEPIUU PESITUBUCTCKUX YaCTHUIL 10.04 MaremMaTH4eCcKue pacueThl U IHOK
(o otorpadusim TpeKoB ' npeoOpa3oBaHus https://m.edsoo.r
3apsHKCHHBIX YaCTHIL B u/63756¢47
MarHuTHOM Mose)"
DU3NIECKUA MPAKTHKYM TI0 TEME
"U3mepenue nocrostHHoM [1nanka
Bubnunoreka
Ha OCHOBE HCCIICIOBAHHUS M LOK
aTeMAaTHUYECKHE PACYCTHI U
142 dorosddexra" niu 11.04 p
"UccnenoBaHue 3aBUCUMOCTH npeodpasopaiis https://m.edsoo.r
u/eb916f82
CHITBI TOKA Yepe3 CBETOAHMON OT
HarnpsokeHus"
DU3NYECKUI TPAKTUKYM 110 TEME
" P Y bubnuoreka
HccnenoBanue criekTpa
MaremaTH4eCKUe pacueThl U IHOK
143 Pa3peKeHHOT0 ATOMaPHOTO 12.04
npeoOpa3oBaHus https://m.edsoo.r
BOJIOPOJIA U U3MEPEHNE
P . P \ u/ec651eb8
nocTosiHHOW Pundepra
DuU3NYECKUM TPAKTUKYM [0 TEME
"HccnenoBanre paguoakTUBHOTO bubnuotexa
144 (oHa ¢ UCNIONIB30BaHUEM 15.04 MareMaTryecKre pacueThl | OK
nosumerpa" win "M3ydenue ' npeoOpa3oBaHus https://m.edsoo.r
MOTJIONIEHHST O€Ta-4aCTHII u/c3dabebe
agoMuHueM"
®u3N4eCcKUi MPAKTUKYM TI0 TEME
"Hab:roneHust 38€31HOTO Heba
HEBOOPYKEHHBIM TJ1a30M C bubnunoreka
145 WCTIOJIB30BaHUEM KOMITBIOTEPHBIX 16.04 MareMaTHYeCcKie pacueThl 1 HOK
NPUIIOKEHUI IS OIPENEICHUS ' npeoOpa3oBaHusl https://m.edsoo.r
MOJIO’KEHUST HEOSCHBIX 0OBEKTOB u/1072021e

Ha KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3aus CeBEpHOTO MOMTyIIapHs
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U sIpKHe 3BE3bI" UITH
"Habnronenus B Teneckon JIyHsl,
IUTAaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUIeHUH"

O00011IEHNE ¥ CUCTEMATH3ALUA

3HaHui. Ponb dusuku u 3ananns 13 6aHKA 33 HKH M0 bubnnoreka
146 ACTPOHOMHUH B SKOHOMHYECKOIA, 17.04 €CTECTBEHHO-HAYYHOM LOK
TEXHOJIOTMYECKOM, COLMAILHON U IPaMOTHOCTH https://m.edsoo.r
ITHYECKOH cepax IesITeIbHOCTH u/ad6ddeed
yeloBeKa
O6001enne U CUCTEMaTU3aLMsA 3aaHus U3 6aHKA 3aIHHI 110 bubnuorexa
147 3HaHMi. Poib 1 MecTo QU3UKH 1 18.04 €CTECTBEHHO-HAYIHOM LOK
aCTPOHOMHUH B COBPEMEHHOI IPaMOTHOCTH https://m.edsoo.r
Hay4YHOIl KapTHHE MUpa u/18f19f7c
O600mIeHNe U CUCTEMATH3AIUS
3HaHWUU. Ponb pusnueckoit
oo
148 KapTHUHE MUPA, MECTO 19.04 CCTECTBEHHOHAYHHOU LOK
0 IPaMOTHOCTH https://m.edso0.r
(hU3MUECKOM KapTHHBI MHpa B u/e7d400f4
o011IeM psly COBPEMEHHBIX -
€CTECTBEHHO-HAYIHBIX
MPEJICTABIICHUI O IPUPOJIE
3amanus u3 0aHkKa 3aHUIH 110 bubinoreka
149 O00011IeHNE U CUCTEMATH3ALUSA 20.04 €CTECTBEHHO-HAYYHOU ITOK
3Hauui mo Teme "Kunemaruka" IrpaMOTHOCTH https://m.edsoo.r
u/b032fc4b
3amanus u3 0aHkKa 3aHUH 110 Bubinoreka
150 O00011IeHNE U CUCTEMATH3ALUA 23.04 €CTECTBEHHO-HAYyUHOU IIOK

3Haunii o reMe "Kunemartuka"

IPaMOTHOCTH

https://m.edsoo.r
u/4e31b507
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3amanus u3 0aHkKa 3aHUI 110

Bbubnuoreka

151 OGo0IIEeHIE U CHCTEMATH3AIHS 99 04 €CTECTBECHHO-HAYIHOM OK
3HaHui 1o Teme "JIuHamuka" ' IPaMOTHOCTH https://m.edsoo.r
u/2dfbafcs
i bubmmoreka
O0600mIeHne U CUCTEeMAaTH3aITHs 3ananns u3 banka 3a/HuH 10
. R €CTECTBEHHO-HAYYHOM HOK
152 3HaHui no teme "CraTuka 23.04 ]
eporo Tea" IPaMOTHOCTH https://m.edsoo.r
TB
P u/3cca482e
i bubmmoreka
O60061IeHHe U CHCTEMATH3AIUs 3ananus u3 Ganka saHUi MO
. " €CTECTBEHHO-HAYYHON HOK
153 3HAaHUH 10 TeMe "3aKOHbBI 24.04
coxpaHe exaHuke" TPaMOTHOCTH https://m.edsoo.r
XpaHEHHs] B MEXaHUK
P u/32a4d1a0
O0o001eHNE U CUCTEMATU3ALUS 3ananns 13 6aHKA 33 HUH M0 bubnnoreka
154 3HaHMi 110 TeMe "OCHOBBI 25.04 €CTECTBEHHO-HAYIHOM LOK
MOJICKYJISIPHO-KHUHETHUECKOM ' TPaMOTHOCTH https://m.edsoo.r
Teopuu” u/ed440ca8
O6o0uIeHre U cUCTEMATU3ALHS 3ananus 13 6aHKa 3aIHMIH O bubnmnoreka
155 3HAHUII 110 TeME 28.04 €CTECTBEHHO-HAYYHOM OK
"TepMmoauHamuKka. TeraoBsie ' TPaMOTHOCTH https://m.edsoo.r
MariHb" u/c63f7c10
O6o0uIeHre U cUCTEMATU3ALHS 3ananus 13 6aHKa 3a0HMI 10 bubnmnoreka
156 3HaHWii 1o TeMe "ArperaTHble 29.04 €CTECTBEHHO-HAYYHOM LHOK
cocrosaus BemecTBa. Pa3zoBnie ' IPaMOTHOCTH https://m.edso0.r
nepexo/Inr" u/1d36b5b1
i bubnunoreka
OG60O0IIEHHE U CHCTEMATH3AIIHS 3ananns u3 banka 3a/IHUH 110
o " €CTECTBEHHO-HAYYHOU [HOK
157 3HaHUI 110 TeMe "DIEKTPUIECKOe 30.04
) IrpPaMOTHOCTH https://m.edsoo.r
nose
u/3bf0def9
OG6OO0IICHHE U CHCTEMATH3AIHS 3ananns 3 banka 3a/iHUH 110
. " o €CTECTBEHHO-HAyYHOM bubnuoreka
158 3HaHu# 1o Teme "IlocToSHHbIH 02.05
TpaMOTHOCTH HOK

JJEKTPUICCKUI TOK"
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https://m.edsoo.r

u/71453ee6
OG600LIeHNe U CHCTeMaTH3aLHs 3ananus us 6anka saHHUi M0 brbmmorexa
. " €CTECTBEHHO-HAYIHOMH LOK
159 3HaHui o Teme "Toku B 05.05
a3 cpernax” TPaMOTHOCTH https://m.edsoo.r
JTUYHBIX X
P ped u/3d40077a
OG600LIeHNe U CHCTeMaTH3aLHs 3ananus us Ganka saHHUi N0 bubmmorexa
“ " €CTECTBEHHO-HaYYHOM HOK
160 3HaHHUU TI0 TeMe "MarHuTHoe 06.05
ore" IPaMOTHOCTH https://m.edsoo.r
0JT
u/3b4c06ae
bubnmoreka
PeseprHblii ypok. O000IICHNE U
. MaremaTHyecKue pacueTbl U LIOK
161 CHCTEeMAaTH3alus 3HAHUH 110 TeMe 07.05
"OnexTpomMa a Kuus" mpeoOpasoBaHHs https://m.edsoo.r
JICKTPOMArHUTHAS UH Hst
P PV W/0532248
bub.
PesepaHslii ypok. O600mmenue n nomoTeka
. MaremaTHyecKue pacueThbl U [MOK
162 cucTeMaTHh3alus 3HaH!il 110 TeME 08.05
"Mexanmnueckue Konebanus’" npeoOpa3OBaHHs https://m.edsoo.r
XaHUYIECKHE KOJeOaHus
u/d6310bfd
bubnuoreka
PesepeHslii ypok. O6o0mmenue n MTOIHOT
. MaremaTHyecKkue pacueTbl U [MOK
163 cucTeMaTn3alys 3HaHUuM 110 TeEME 12.05
"eKTpoMa e Kone6anms" npeoOpa3OBaHHs https://m.edsoo.r
JIEKTPOMArHUTHBIE KOJICOaHHsI
P u/5e2bb83d
PesepeHslit ypok. O6o01IeHue n bubnmotexa
164 CHUCTEMaTH3aIUs 3HAHUH 10 TeMe 13.05 MareMaTHYeCcKie pacueThl 1 LOK
"MexaHuuecKue u ' peodpa3oBaHus https://m.edsoo.r
9JIEKTPOMAarHUTHBIE BOJTHBI" u/96a7a2dd
bubnuoreka
PesepBHeIit ypok. O000IICHHE 1 M 110K
165 CUCTEMaTH3aIus 3HAHUH 10 TeMe 14.05 ATCMATITHCCKIE PACHCTH 1

"Ontuka"

npeoOpa3zoBaHuUs

https://m.edsoo.r
u/52ad1603
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PeseprHbIit ypok. O6obmenne n

Bbubnuoreka

166 cucTeMaTHU3alusa 3HaHU 110 TEME 1 15.05 Maremarurieckne pacieThi i HOK
"Octossr CTO" npeoOpasOBaHIs https://m.edsoo.r
u/Sbeclc65
PesepBHeIit ypok. O000IICHHE 1 bubnunoreka
167 CHCTEMATH3allMs 3HAHUI 110 TEME 1 16.05 MaremaTudecKue pacueThl U LIOK
"KopryckysspHO-BOTHOBOH ' peoOpa3oBaHus https://m.edsoo.r
Jyanusm" u/f7c59d38
b
PeseprHblii ypok. O000IICHNE U nomotexa
. MaremaTiyecKie pacueThl 1 LOK
168 cUCTEMAaTH3aIMs 3HaHUH 110 TEME 1 19.05
"®uspka aToma" npeoOpasoBaHHs https://m.edsoo.r
st aToM u/1f511654
PesepBHblii ypok. O60011eHNE 1 3ananns 13 6aHKA 33 HUH M0 bubnnoreka
CHCTEMATH3alMs 3HAHUH 110 TEME €CTECTBEHHO-HAYIHOM LOK
169 1 20.05
"dwu3rKa aTOMHOTO SIIpa | IrPaMOTHOCTH https://m.edsoo.r
AJIEMEHTAPHBIX YaCTHI" u/905c5ce0
. 3amanus u3 0aHka 3aHUH 110 Bubnunoreka
PeseprHblii ypok. O000IICHNE U ) N
170 CHCTEMAaTH3aIMs 3HAHUH 110 TeMe 1 21.05 ST e o Ay Hon LHOK
"nemen acTpoda” ' IPaMOTHOCTH https://m.edsoo.r
MEHTBI aCTPOQU3UKH
g P u/2bffb94c
OBUIEE KOJIMYECTBO 170 16

YACOB 110 ITPOTPAMME
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC 11 KJACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbLHOM MPOrPaMMBbI CpeIHero 001ero o0pazoBaHust

111

JIeMOHCTpUpPOBAaTh Ha IpHUMEpax poJib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KAPTUHBI MHUpa, B Pa3BUTHUM COBPEMEHHOM TEXHMKU U
TE€XHOJIOTUH, B IPAKTHUYECKOM IEATEIBHOCTH JIOACH, LEIOCTHOCTh M E€AUHCTBO
¢bu3nIecKoil KapTHHBI MUpa

11.2

VY4YuTHIBaTh T'paHUIBI NPUMEHEHHUS HM3YYEHHBIX (U3NYECKUX MOJENICH: TOYCUHBIN
ANEKTPUYECKUH 3apsi, sepHas MOJEIb aToMa, HyKJIIOHHAs MOJIeNIb aTOMHOTO spa
NIpU peuIeHnr PU3NIECKUX 3a]a4

11.3

Pacnio3naBath pusmueckue sBJICHUS (IPOLECCHI) M OOBSICHITH X HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHU U KBAHTOBOU (PH3HMKH: JICKTPUUECKAsl TPOBOIUMOCTb, TEIIOBOE,
CBC€TOBOC, XHUMHNYCCKOEC, MAarHuTHOC I[el\/JICTBI/ISI TOKa, B3aHMOHCﬁCTBHe MAarHuToB,
AJIEKTPOMATHUTHAS UHIIYKIHsI, IEHCTBHE MATHUTHOTO TOJIsl HA IIPOBOJHUK C TOKOM U
HBH)KymHﬁCﬂ 3apsaa, 3JCKTPOMArHUTHBIC KOJI€6aHI/I$I U BOJIHBI, HpﬂMOJ’IHHCﬁHOG
pacrpocTpaHeHHE CBETa, OTPAKECHUE, MPEIIOMIICHHE, HHTeppepeHIHs, AudpaKkus u
MOJIAPU3aIlvsl CBETA, JUCTIepcHsi cBeTa, (poroanekrpuaeckuii 3hdext (porodaddexr),
CBETOBOC [IABJICHUE, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa aroMa BOAOPOJA,
CCTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTDH

11.4

OnuceiBaTh U3y4yeHHbIE CBOMCTBAa BellecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE, AIEKTPUYECKYIO MIPOBOAMMOCTD Ppa3JIMYHBIX cpen) u
AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI), HCHOIb3ysd (U3NYECKUE BEITUYUHBL:
JNEKTPUYECKUI 3apsl, CHWJIa TOKAa, JJICKTPUYECKOE HANPSIKEHUE, DIIEKTPUYECKOE
COIIPOTHBIIEHHUE, Pa3HOCTb NOTeHIHaN0B, DJIC, paboTa Toka, HHIAYKIHMSI MATHUTHOTO
nmonsd, cwina Awmmepa, cuia JlopeHna, MHIYKTMBHOCTh KATYILKH, SHEPrus
JIEKTPUYECKOTO M MAarHUTHOTO TOJIeH, Mepuox W dYacTtora KoyieOaHud B
KoJe0aTebHOM KOHTYpE, 3apsii M CHjIa TOKa B IIPOLECCE TapMOHMYECKUX
3JIEKTPOMArHUTHBIX KoJieOaHul, (POKYCHOE pacCTOSTHHE U ONTHUYECKas CHJIa JIMH3BI;
P OMMCAHNUHU MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIb3YEMbIX BETUUHH,
uX OO0O3HA4YeHHs M eIUHMIBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JIAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU
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OnuceiBaTh U3y4yeHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCIIONIb3Yd (PU3NYECKUE
BEJIMYUHBI: CKOPOCTH JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA,
SHEPTrUs U UMITYJIbC (OTOHA, MEPUO]T TIOJypacnaia, SHEPTUs CBSI3M aTOMHBIX sIJIEp;
IIPU OITMCAHUU NPABHIILHO TPAKTOBAThH (PU3MUECKUI CMBICI UCTIONIB3YEMbIX BEIUYHH,
UX O00O3HAa4YeHHWs] W €IUHUIBL, YyKa3blBaThb (OPMYJbI, CBS3bIBAIOLINE JAHHYIO
(bu3NYeCKyro BEIMUMHY C IPYTUMHU BEIMYMHAMU, BBIYUCIIATh 3HaYeHNUE (PU3NIECKOM
BEJINYUHBI

11.6

AHanmu3upoBaTh GU3MUECKHUE TIPOIIECCHI U SBICHUSI, HCTIONB3Ysl (PU3HMUECKUE 3aKOHBI
148 HpI/IHI_[I/IHI:IZ 3aKOH OMa, 3aKOHBI ITIOCJIICAOBATCIBHOIO H HapaJIJIeJII:HOFO
COCAMHEHHS TMPOBOJHUKOB, 3akoH [[koynsa — JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIIHH, 3aKOH TMPSMOJIMHEHHOTO PacCIpOCTPaHEHUsS] CBETAa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI TMPEJIOMIICHUS CBETa, ypaBHEHHE OWHITeHHaA st doTtodrddexra,
3aKOH COXPAHCHHSI SHEPTUU, 3aKOH COXPAHEHHsI HMMITYIIbCa, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHUs MacCOBOTO 4YHCIIA, MOCTynaThl bopa,
3aKOH PaJMOAKTUBHOTO pacraja; IpHU 3TOM pazinyarh CIOBECHYIO (hOpMYITHpPOBKY




3aKOHa, €ro MaTeMaTH4eCKOe BBIpAXKEHHE U YCJIOBUA (TpaHUIbl, 00JIacTH)
MIPUMEHUMOCTHU

11.7

Ornpeenarh HaNpaBJIICHUE BEKTOpAa MHAYKIIMUM MArHUTHOTO TMOJIs MPOBOJHHUKA C
TOKOM, CHJIbl Am1iepa u cuiibl JIopeHia

11.8

CtpouTh M ONHCHIBATh HM300paKEHHUE, CO3/1aBACMOEC IIOCKUM 3E€PKaJoM, TOHKOMN
JIMH30U

11.9

BBINONMHATE SKCIEPUMEHTHI IO UCCIICAOBAHUIO (PU3UUECKUX SIBJICHHUNA U TPOLIECCOB C
WCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU 3TOM (OPMYIHPOBATH
npobieMy (3a7ady) U TUIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3
MPEJUI0KEHHOT0 000PYI0BaHUSs, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH BEIBOJIBI

11.10

OcCyIIecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHUS (DPU3HUUECKUX BEIUYUH; IPU 3TOM
BBEIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEPEHHS W HCIOIh30BaTh M3BECTHBIC METOMIBI
OLICHKH MOTPEITHOCTEN H3MEpEeHU

11.11

HccnenoBaTh 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH C HCHOJIb30BAHHUEM MPSIMBIX
M3MEPEHUH; TpPU STOM KOHCTPYHWPOBATh YCTAHOBKY, (MKCHPOBATH pPE3YJIbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE TAOJIMI U IpaUKOB, 1€1aTh
BBIBOJIBI 110 PE3YyJIBTaTaM HCCIEIOBAHUS

11.12

CobnronaTh paBuia 6€30MacHOro Tpya IpH MPOBEICHUH HCCIICIOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, YUeOHO-HCCIIEIOBATEIbCKON M IIPOCKTHOM JACSITEIIBHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

11.13

Pemarp pacu€THble 3a7auu C SIBHO 3aJJaHHOW (PU3NYECKOW MOJIENbI0, MCIOJB3YS
¢u3nyeckre 3aKOHbl U MPUHIMIBI;, HA OCHOBE aHalM3a yCJOBUS 33aaud BbIOMPATh
(bu3NYECKyI0 MOJIENb, BBLACIATH (PU3NUECKHE BETUUMHBI U (DOPMYJIbI, HEOOXOAUMbIE
JUIg €€ pEIIeHUs, NMPOBOJUTH pPAcdy€Thl M OLEHUBATh PEAJbHOCTH IOJYYEHHOIO
3HaYeHUs! GU3NYECKON BETUUMHBI

11.14

Pemate kadecTBeHHBIE 3aJadyd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYXKIEHUN C OMOpOod Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckre SBICHUS

11.15

Vcnonp30BaTh NMpH pelieHHH Yy4eOHBIX 3a/lad COBPEMEHHble HH(pOpPMAallMOHHbIE
TEXHOJIOTMHU JUIA TIOMCKA, CTPYKTYpHUPOBAHUS, WHTEPIPETALMU U INPEICTABICHUS
y4yeOHOM W Hay4YHO-TONYJSpHOW HMH(OPMALUKM, TOITYYEHHOW M3 pPa3IMYHbIX
MCTOYHUKOB; KpUTHUECKH aHAIU3UPOBATh MOJy4yaeMy0 HH(pOpMaIHIO

11.16

OOBSACHATh NPUHLHUIBI JEHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nuyaTh yciaoBUs UX O€30MACHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HU

11.17

[IpuBoaMTH TpUMEpPHI BKJIAJa POCCHUHCKMX U 3apyOekHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKu, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

11.18

Vcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (U3MKE B IMOBCEJHEBHOM >KHU3HU IS
oOecnieueHns O€30MACHOCTH MpH OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMHU
yCTpONCTBaMHU, Al COXPAHEHHUsI 3[0POBbS U COOJIIOJCHHS HOPM 3KOJIOTMYECKOTO
TOBEJICHUS B OKPYKAIOIIEN cpefie

11.19

PaGotate B rpymnme ¢ BBIMOJIHEHUEM PAa3IMYHBIX COLUAIbHBIX POJIeH, MIIAHUPOBAThH
paboTy Tpynmbl, palUOHAIBHO pacHpeleNsTh OOsI3aHHOCTH U IUIAHUPOBATH
JEeATEIbHOCTh B HECTAHJAPTHBIX CUTYAlUAX, aICKBATHO OLEHNUBATh BKJIaJ KaKJI0TO
W3 YYaCTHUKOB TPYIIIEI B PEIICHHE pACCMATPUBAEMOM MPOOIeMbI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA 11 KJIACC

plzclgi:ena Konnposepsiemoro | IIpoBepsiemble 3JieMeHTBI COJeP:KAHUSA
JJIeMeHTAa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA
43.1 [TocTtosinHbIe MarHUTHI. B3anMoelicTBHE MOCTOSSHHBIX MarHUTOB
MaruuTtHoe mosie. Bektop MarHuTHOM wuWHAYKUMH. [IpuHIMN
4.3.2 cyneprno3unuu. JluHum marsuTHOM MHAyKuuU. KapTuHa IvHUI
MarHMTHON MHIYKIIUU TOJISl TOCTOSIHHBIX MAarHUTOB
MarautHoe Mosie MpOoBOAHMKA ¢ TOokoM. KapTunHa nuHMii moms
433 JUITMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHHKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. Bzaumonelictsue
MTPOBOHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOJIyJIb M HallPaBJICHHUE
Cuna Jlopenna, e€ Moayidb Uu HampaBieHue. [[BuxeHue
435 3apsOKCHHOW YacTHUIbI B OJTHOPOJTHOM MarHuTHOM moje. PaGota
cuisl JlopeHna
4.3.6 SIBNeHHE IMEKTPOMArHUTHOW WHYKIIAH
4.3 4.3.7 [ToToK BEKTOpa MAarHUTHON WHIYKIIMHU
4.3.8 OJ1C unaykuu. 3aKOH IEKTPOMArHUTHON MHAYKIuu Dapaaes
439 BuxpeBoe snextpuueckoe nosne. 9C MHAYKIMHU B MPOBOJHUKE,
JBUKYIIEMCSI IOCTYTMATENHHO B OJTHOPOHOM MarHUTHOM TTOJIe
4.3.10 [TpaBuso Jlenia
4311 WnnykruBHocTh. SIBnenue camonnaykuuu. 3J1C caMOMHAYKIIMH
4.3.12 DHeprus MarHUTHOT'O TOJISl KATYIIKU C TOKOM
4.3.13 DNEeKTPOMArHUTHOE T10JIe
TexHuueckue YCTpOMCTBA: TIOCTOSTHHBIE MAarHuTBHI,
4.3.14 ANEKTPOMATHUTHI, SIEKTPOABUTATENb, YCKOPUTEIH dJIEMEHTAPHBIX
YaCTHII, WHIAYKIIMOHHAS ITeYhb
[MpakTnueckue paboThl. M3ydueHWe MarHUTHOTO TIOJS KATYIIKH C
4.3.15 TokoM. MccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha paMKy
¢ TOKoM. MccreoBanre SIBJICHHS SJICKTPOMArHUTHON MHTYKITUU
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarennuas CHCTEMA. CBoOoOgHbBIE Kojie0aHusl.
5.11 I'apmonunueckue xkonedanus. [lepuon, yactora, amrnTyna u ¢gasa
KojeOaHui
51 5.1.2 [IpyxuHHBIA MaITHUK. MaTeMaTHYECKUI MAaSTHUK
51.3 YpaBHeHHE TapMOHMYECKMX KoneOanuii. KunemaTndeckoen
JMHAMHYECKOE OMMCAaHUE K0JIeOaTeTbHOTO IBUKEHHS
[IpeBparteHue 3Hepruu Npyu rapMOHUYECKHX KojebaHusx. Cs3b
514 aAMIUTUTYIBI KOJICOAHWHM HMCXOTHOW BEITUYHMHBI C aMIUTUTYIaMH
Koje0aHuil €€ CKOPOCTU U YCKOPEHHUS




5.15

Konebarenbubiii  koHTYp. CBOOOJOHBIE  3JIEKTPOMAarHUTHBIE
KojeOaHusi B HJEAIbHOM KOJIEOATEIIbHOM KOHTYpe. AHajnorus
MEXJIy MEXaHMYECKMMM U 3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona

5.16

3aKOH COXpaHEHUsl SHEPTUU B UJICAIbHOM K0J1€0aTeNbHOM KOHTYpe

5.1.7

BreinyxaeHHbIC MEXaHUUYECKUE KoJIeOaHus. Pe3onanc.
Pe3onancHass  KpuBas. BbIHyXJIEHHBIE  3JIEKTPOMAarHUTHBIC
KoJicOanus.

5.18

[lepemennbliii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOomHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U JICUCTBYIOIIECE
3HAYEHHUE CUIIBI TOKA M HAIPSHKEHUS

5.1.10

Tpancopmarop. IlpousBoxactBo, mnepenaya u norpediieHue
NEKTPUYECKOM  DHEpruu.  OKOJOTMYECKHME  PHUCKU  IpuU
IIPOU3BO/ICTBE AIEKTpUUECcKOl sHeprun. KynbpTypa Ucrosib30BaHus
AJIEKTPOIHEPTHH B IOBCEAHEBHOMN KU3HU

5.1.11

TexHuyeckue ycrpoiicTBa: ceiicmMorpad, 3JMeKTpUIeCKHil 3BOHOK,
JIMHUU 3JEKTpoIiepeaayd

5.1.12

[Ipaktuyeckue pabotbl. MccnenoBaHue 3aBUCUMOCTH IepHOJA
MaJIbIX KOJIeOaHWH Ipy3a Ha HUTH OT JUIMHBI HUTH U Macchl Tpy3a.
HccnenoBanue nepeMEeHHOro TOKa B LIEMM M3 IOCIIEJOBATEIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U pe3ucTopa

5.2

MEXAHUWUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI
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MexaHudyeckue BOJIHBI, YCJIOBUs pacnpocTtpa”HeHus. llepuon.
CkopocTh pacmpocTpaHeHUsi W JUIMHA BOJIHBEI. [lomepeunsie u
MIPOJOJIbHBIE BOJIHBI

5.2.2

WnTepdepeniys u audpaxiys MEXaHHYeCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. BeicoTa ToHa. TemOp
3BYKa

5.2.4

DneKTpOMarHuTHbHIE BOJIHBI. YcnoBus W3JIy4eHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHast opuenranus sektopos E, B u
U B DJICKTPOMarHUTHOM BOJIHE B BAKyyMe€

5.25

CBolicTBa 3JEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIIEHUE,
MOJIsIpU3anusl, mudpaxius, uHTepdepeHIus. CkopocTb
3JIEKTPOMATrHUTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHiMnel  paguocBsi3u W TeneBuieHUs. Panmonokanus.
DNeKTPOMarHMuTHOE 3arpsi3HEHNE OKPYKAIOIIEN Cpeibl

5.2.8

TexHu4yeckue  yCTpPOWCTBA:  MY3BIKAJIBHBIE  MHCTPYMEHTHI,
yIbTPa3ByKOBasi JAMArHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-nieup

5.3

OIITUKA

5.3.1

[IpsimonHeiHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOM Cpere.
JIyd cBeta

5.3.2

OtpaxeHne cBeTa. 3aKOHbI OTpakeHus cBeTa. llocTpoeHue
M300paKEHUH B TIIOCKOM 3epKajie




[Ipenominenue cBera. 3aKOHBI NMPETOMIICHUS CBeTa. AOCONMIOTHBII

5.33 [0Ka3aTeJib MPEJIOMIICHHS
534 IlonHoe BHyTpeHHee oTpaxenue. IlpenenbHbI Yrosl IIOJIHOTO
BHYTPEHHET0 OTPAKEHHUS
5.35 Jucnepcus ceera. CioxxHbIN cocTaB O6esoro ceera. Lpet
Cobuparomye u paccenBaroiue JMH3bl. ToHkas nH3a. PoKycHOe
536 paccTosiHMe W ONTHYECKas cuia TOHKOW jmH3BL [locTpoeHue
e n300pakeHUI B COOMPAIOIINX M PACCEUBAIOIINX JTHH3aX. Dopmyrna
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTUH30M
5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTUKH
Wntepdepennus cBera. KorepeHTHbIE HMCTOYHHKH. Y CIOBHSA
5.3.8 Ha0JI0/IeHNs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIINOHHON
KapTUHE OT JIBYX CUH()A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakmus  cBera. udpakumonHas  pemérka.  YcCIOBHe
5.3.9 HaOJIIOAeHUS [JIABHBIX MaKCHUMYMOB npu [aJeHuun
MOHOXPOMATHYECKOTO CBETa Ha TUMPAKITUOHHYIO PEIIETKY
5.3.10 [Tonsipusanus ceera
TexHudyeckue  yCcTpoWCTBA:  OuYkW, JIyma,  Qoroarnmapar,
5.3.11 MPOCKIIMOHHBIA armapaT, MHKPOCKOII, TEJIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOHT
[IpakTuueckue paboTel. M3mepeHue mokaszaresist MPeTOMIICHUS.
5.3.12 UccnenoBanue cBOWCTB M300pakeHW B JnH3ax. HaOmrogeHue

AUCIICPCUHU CBETA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHLI MMPUMCHUMOCTHU KJIaCCUYECKON MEXaHHKHU. HOCTy.]'IaTBI

6.1 TEOPHUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLUI OTHOCUTEIBHOCTH DUHINTEIHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeNJIeHHE BPEMEHU H
COKpaIleHne JUTNHBI
6.3 DHEprusi ¥ UMITYIIEC CBOOOTHON YaCTHIIBI
6.4 CBsi3p Macchl C SHEprueil U UMIYJIbCOM CBOOOTHOM YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKA
711 @®otonsl. ®Popmyna I[lnanka cBs3u sHeprum (OTOHa C €ro
4aCTOTOW. DHEPrusi U UMIyJbC (poToHa
71.2 OtkpeiTue U wuccinegoBanue Qgoroapdexra. Onbiter AT
CroneroBa. 3akoHbl poTodPdexTa
7.1 713 VYpaBuenue DitamreriHa ais porodddexra. «KpacHas rpaHuia»
o dotordhdexra
7.1.4 JaBnenue ceera. OnbiTel [1.H. JIeOeneBa
7.15 XHMMHUUYECKOE IEHCTBUE CBETA
716 Texuuueckue ycTpoicTBa: (POTO3IEMEHT, (POTOAATUHK, COTHEUHAS

OaTapest, CBeTOINO/

1.2

CTPOEHHME ATOMA




Mopenb aroma Tomcona. OnbiTel Pezepdopia 1mo ucciie1oBaHuo

121 cTpoeHus aroma. [lnmanerapHas mojenp aToma
[Mocrymarer bopa. W3nmyuenue u morjomieHHe (GOTOHOB TpHU
7.2.2 IIEPEX0/le aTOMa C OJHOIO YPOBHSI DHEPruu Ha Jpyroi. Buubl
ciekTpoB. CIIeKTp ypOBHEW SHEPrUU aTOMa BOJIOPO1a
723 Bonnoseie cBoiicTBa yactuu. Bonnel ne bpoia. KopnyckyisspHo-
BOJIHOBOH Jiyanu3M. Jludpakiius 3JeKTpOHOB Ha KpUCTasIax
704 CrioHTaHHOE U BBIHYKICHHOE U3JIy4eHHUE. Y CTPONCTBO U IPUHLUI
paboThI Ta3epa
795 Texnuueckue yCT“poﬁCTBa: CIEKTPaJIbHBIN aHaJIn3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [TpakTrueckue paboTel. HabmroaeHne IMHEHYaToro crekTpa
ATOMHOE A1PO
7.3.1 Mertoapl HAOMIOACHUS U PETUCTPAITUHU DJIIEMEHTAPHBIX YaCTHIT
OtkpbiTe  panuoaktuBHOcTH.  OmbiThl  Pesepdopna  mo
739 OINPE/ICNICHUIO COCTaBa pPaJMOAKTUBHOrO u3iydeHus. CBoicTBa
anb(a-, 6era-, raMMa-u3IydyeHus. BiusHue paguoakTHBHOCTH Ha
YKUBbIE OpraHU3MBI
OtkpelTue npoTOHa M HeWTpoHa. HykinoHHas Moxens szapa
7.3.3 Ieiizenbepra — MBanenko. 3apsn sapa. MaccoBoe 4UCIO spa.
H3otormbl
734 Anbda-pacnan. DNEKTpOHHBIH M MO3UTPOHHBIA OeTa-pacma.
['amma-uznmyyenue. 3aKkoH paJJMuOaKTUBHOIO pacraja
7.3 735 DHeprus cBsI3U HYKJIOHOB B sjipe. SnepHbie cuibl. [ledext macchbl
sa1pa
7.3.6 SAnepHsble peakuuu. [leneHne U cCUHTE3 s1ep
Snepubiii peakrop. Tepmosiaepusiit cunte3. [Ipobinemsl u
7.3.7 MEePCIEKTUBBl SIICPHOM HDHEPTreTUKU. DKOJIOTMUECKHE AaCTIEeKThI
SIIEPHOM DHEPIETUKU
738 OnemMeHTapHbIE YaCTHLIBI. OtkpriTHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
739 TexHu4eckue ycTpoucTBa: T03UMETp, KaMepa BuibcoHa, ssaepHbIi
peakTop, aToMHast 6omMba
7310 [Ipaktuyeckue paboTel. HMccrnenoBanue TpPeKoB wyacTull (IO
roToBBIM (hoTorpadusim)
OJIEMEHTHBI ACTPOOU3UKU
81 Bun 3Bé3maHoro neba. Co3Bes3nusi, spkue 3BE3/BI, ITJIAHETHI, WX
BUJIMMOE JBUKECHHE
Conneunas cucrema. Ilmanerel 3emHoOM rpymmbl. [lmaHeTsI-
8.2 TMTaHThl U MX CIYTHUKH, KapjiuKOBBIE IIaHETHl. Maible Tena
8 COJIHEUHOU CUCTEMEI
8.3 Comnre, potochepa u armochepa. CorHeuHass aKTUBHOCTh
8.4 Wcrounnk sneprun CotHIA U 3BE3 N
3BE30bI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETHMOCTD,
8.5 paauyc,  TeMIeparypa, HMX  B3auMoOcBs3b.  Jluarpamma

«CHEKTPAJIBHBIM ~ KJACC — CBETUMOCTBY». 3BE3bl IJIAaBHOU




IOCJIEOBATEIFHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTBY» I
3BE3]1 TJIABHOW MOCJIEN0BATEIHLHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUM K dBotonnu CoJiHIla W 3BE37. DTamnbl JKU3HHU
3BE3

8.7

Mneunsiii Ilyte — nama [amaktuka. CrnupanbHasi CTPYKTypa
lamakTuky, pacnpeneneHue 3BE34, raza u npuid. llomoxenue u
neumkenne Comana B [amaktuke. Ilnockas u  cdepudeckas
noacucTemsl ['aakTuku

8.8

Tunsl ramaktuk. Paguoranaktuku U kBazapbl. YEpHbIE ABIPHI B
sIIpax rajJakTHK

8.9

Bcenennas. Pacummpenne Beenennoii. 3akon Xa66:ma. Paz6eranue
ranaktuk. Bospact u pamuyc Bcemennou, teopus boibiioro
B3pbIBa. Mozens «ropsiuel BeeneHHoy. PennkToBOE n3inyyeHue

8.10

MacmrabHas CTPYKTYpa Bcenennoi. MeraranakTuka.
Hepeménnple npo0baeMbl aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D IO ®U3UKE TPEBOBAHUSA K PE3YJIIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

1

ChopMupoBaHHOCTh YMEHUH pacrio3HaBaTh (PU3UYECKHE SBICHUS (IIPOLECCHI)
U OOBSICHATh UX Ha OCHOBE M3YYEHHBIX 3aKOHOB

Brnagenue ocHoBomosnaramomuMu (GU3NYECKUMU MOHSATUSIMU U BEIHMUYMHAMU,
XapaKTePU3YIOMHUMH (DU3UICCKHUE TTPOIIECCHI

CdopMupoBaHHOCTh YMEHUM NMPUMEHITH 3aKOHBI KJIACCUUYECKONW MEXAaHUKH,
MOJICKYJISIpHON (PU3UKKU M TEPMOIMHAMHKH, SIEKTPOAMHAMUKH, KBAHTOBOM
¢bu3ukn s aHanu3a W OOBSCHEHMS SIBICHHA MHKPOMHpA, MakKpoOMHpa U
MeramMmpa, pasiaudarh ycloBHS (TpaHULbI, O00JAaCTH) NPUMEHUMOCTH
(U3NYECKUX 3aKOHOB, TMOHUMATh BCEOONIMI XapakTep (yHIaMEHTaIbHBIX
3aKOHOB U OTPAaHUYEHHOCTb  HCIOJb30BAaHUS  YAaCTHBIX  3aKOHOB;
aHATM3UPOBaTh (YU3NUYECKHUE TPOLECCHI, MUCIOIb3yS OCHOBHBIE MOJOKCHHS,
3aKOHBI U 3aKOHOMEPHOCTHU

ChopMupoBaHHOCTb YMEHHUS pa3iuyaTh YCIOBUS NMPUMEHHMOCTH MOJEen
(bU3MYECKUX TEJ U MPOLIECCOB (SIBJIECHUN)

CpopMUpOBAaHHOCTh YMEHHS PEIIaTh pACcUETHBIC 3a7aud C SBHO 3aJaHHON U
HESBHO 3aJlaHHOW (PU3MYECKOW MOJENbI0: HAa OCHOBAaHWHU aHalIHM3a YCIOBHS
BBIOMpATh (PU3UYECKHE MOJENH, OTBeYaroue TpeOOBaHUSIM 3aJauu,
MPUMEHSITh (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UUECKUX
TEOpU TPH MCIOJIb30BAHUM MATEMATHMUYECKHUX METOJIOB peIIeHUs 3ajad,
MPOBOJUTH PACUETH HA OCHOBAaHMU HMMEIOLIUXCS JAHHBIX, AHAJIM3UPOBATH
pe3yabTaThl M KOPPEKTHUPOBATh METOMBI PEIICHHUS C Y4ETOM IOTYyYEHHBIX
pe3yabTaTOB

Pemarp kadecTBEHHBIC 33/1a4d, TPEOYIOIINE MPUMEHEHUS 3HAHUN W3 Pa3HBIX
pa3aeNoB MIKOJIBHOTO Kypca (GU3UKH, a TAK)KE UHTETPAIlMK 3HAHUHN U3 JPYTUX
MPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIa: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY
paccyXJeHHii C OMmopoll Ha W3yYeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKue SBICHUS

Brnanenne OCHOBHBIMH METOJAMH HAayYHOTO TIO3HAHUS, WCIIOJIB3YEeMBIMH B
¢u3uKe: MPOBOANUTH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHYHUH,
BBIOMpAst ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUS M MCIIONIB3YS U3BECTHBIE METOIBI
OLIEHKHU MOTPEUIHOCTEeN N3MEPEHUH, MPOBOJUTH UCCIIE0OBAaHUE 3aBUCUMOCTEN
(GU3NYECKUX BEJMYWH C HCIIOJE30BAHUEM TPSMBIX W3MEPEHUH, OOBSICHSITH
MIOJTyYEHHBIE Pe3yJIbTaThl, HCIIONB3Ys (PU3NYECKHE TEOPUH, 3aKOHBI U IOHSATHS,
U JIeaTh BBIBOJIBI; COOIIOATh MPaBMIa 0€30IacHOTO TPyAa MPH MPOBEICHUN
UCCIIEIOBAaHM B paMKax  y4yeOHOro  OJKCIEepUMEHTa U  y4eOHo-
UCCIIEIOBATENIbCKOM  JESATENBHOCTH € HCHOJB30BaHMEM  IH(POBBIX
U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT'O 00OPYAOBAHUS

ChopMupoBaHHOCTh yMEHHI aHAIH3UPOBATh M OIEHUBATH TOCIEICTBUS
OBITOBOM W TPOM3BOJICTBEHHOW [EATEILHOCTH YeJIOBEKa, CBS3aHHOW C
(U3MYECKUMHU TIpOLIeCCaMU, C TO3UIMH DIKOJIOTUYECKOW Oe30MacHOCTH;




MPEJICTAaBICHUN O PAllMOHAIIBHOM MPHUPOJIONOIB30BAHUM, a TAK)KE Pa3yMHOM
HCMOJIb30BAHUM JIOCTMKEHUM HAYKM M TEXHOJOTMM JUIsl JajJbHEUIIEro
Pa3BUTHS YEJIIOBEUECKOr0 OOIEeCTBA

OBnazieHue pa3IuYHBIME CIIoco0aMu paboThl ¢ HHpOpMaNKeH HU3UIECKOTO
COJIEp’KaHUsI C  HCIIOJIB30BAHMEM  COBPEMEHHBIX  WH(OPMAIMOHHBIX

9 TEXHOJIOTHI; pa3BUTHE YMEHUNW KPUTUYECKOTO aHalIM3a M  OLECHKHU
JOCTOBEPHOCTH MOJTy4aeMoi nHpopMaImu
CdhopMupoBaHHOCTB YMEHUU IPUMEHSITD OCHOBOIIOJIararome
ACTPOHOMUYECKUE TIOHATHS, TEOPUU M 3aKOHBI Ul aHalIn3a U OOBSICHEHUS
10 (U3NYECKUX MPOLIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B

MEXTIAaKTHYCCKON cpejie; MBIKEHUS HEOCSCHBIX TeJ, SBOJIONHUM 3BE3 U
Bcenennon




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMBIX HA EI'D 110 ®U3UKE

Kon

pas3jiesna/TeMbl

Kopa yyiemenTa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

MEXAHUKA

11

KMHEMATHUKA

111

Mexann4geckoe JABHKCHUC. OTHOCHUTENHLHOCTh MEXaHHYECKOT'O JABHKXCHUA. Cucrema orcuéra

112

MarepuasibHas TO4Ka.
7k TPacETOPHA
E€ pamiryc-BekTop:

F(r)=(xlr) yz ) 2(2)),

TpaeKTopIIA,

nepeMEIIeHIIE:

Ar=7(t))—r(t) =1, -1 =
= (Ax, Ay, Az),

IIYTE.
Crno:keHIle nepeMelIeHHil:

Ay =4, +4

1.1.3

CKOpOCTL MaTCpHaHBHOﬁ TOYKH:




A7
At

b= =ﬁ'=[u1_.u1_.u__].

Ar—0

Ax ,

v =— =1X,, aHaJIoIm4IHO v, =V,, U.=Z,.
At |io :

CIoKeHIE CKOPOCTEIl: 0, =0, + 0, -

BerunciieHne nepeMenieHus M IyTH MaTepUalbHOM TOUKH PH IPSAMOJHHEHHOM JIBH)KEHUH BIOJIb
ocH X 10 rpaduKy 3aBUCUMOCTH Vx(t)

“ _ AD -,
‘VekopeHHe MaTepHalIbHOIl TOIKIL: d = —L =0,'= [al_ .a_.a. ] .
AL |y o
114 Au P . -
a =—> =(u,),". aganorHo a, =(v, ', a. =(v. )
Ay '
PaBHOMEpHOE MPSIMOIMHEHHOE JIBI)KEHHE:
115 X(t) = X0 + Voxt
vx(t) — vox = const
1.1.6 PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHUE:




2
x(t)=x,+u, t+ %

v (t)=u, +at

a,. = const

U'f:f - Lﬁz.'c = EH.T [""’-1 _""—1)

L =
HPII IOBIDKEHINI B OTHOM HAIIPABICHHI IIVIE & = —

UJ_I

£l

CBoOoaHoe najzieHue. Y CKOpeHHe CBOOOTHOTO Ta/ICHHSI.

Vi

Yo a

o0 Xo (

JIBuxeHue Tena, OpoLIEHHOTO MO/1 YIJIOM 0 K TOPU30HTY:

[.r{f} =X, +Uy =2 +tU,cosa-f

x ,
13'{r}=;'a+uﬂ1.r+g-‘T=;L'c,+UG5mu-r—‘ETT

117
v (t)=uv, =u,cosa
v (t)=uv,, +gt=v,sina— gt
g.=0
g =—g= const
1.18 KpuBonuneiinoe nerxeHue. J[BuKeHre MaTeprUaibHOM TOUKU MO OKPYKHOCTH.




VYri0Bast U TUHENHHAs CKOPOCTh TOYKHU:
v = wR

[Ipu paBHOMEPHOM JBUKEHUH TOUKH 10 OKPYKHOCTH

21
w=— =21
T
LlenTpocTpeMUTeNbHOE YCKOPEHHUE TOUKH:
2
aye =—— = wW2R
R

ITonnoe YCKOPCHUC MaTepHaﬂBHOﬁ TOYKH

1.1.9 Tsépnoe Teno. [locTynarenbHoe U BpaljaTeIbHOE ABUKEHHUE TBEPIOTO TENa
1.2 JMHAMUKA
121 NuepuunaneHbie cucreMsl orcuéra. [lepssiii 3akoH Herorona. IIpunnun otHocuTenbHOCTH [ anuiies
Macca Tena. [ImoTHOCTS BelecTBa:
m
122 —
p =
|4
Cuna. [IpyHuMn cynepno3unyuu CUI:
1.2.3 —
FpaBHoz[eﬁCTB - Fl + F2+' -
Bropoii 3akon HetoToHa: s marepuanbHoit Touku B ICO
Fi1i=ma
124

N - >

Ap = FAt ipu F = const




1.25

—

1512 I:_:?I

>

Tpetnii 3axon Hpr0TOHA 11 MAaTEpUANBHBIX TOUeK: F12 = — Fa1




3aKoH BCCMHUPHOI'O TATOTCHUSA: CUJIbI HPUTXKCHUA MEXKAY TOYCUHBIMU MaCcCaMH PaBHBL

mimz
F=G——
R2
126 Cuna tspkectu. LleHTp TskecT Tena. 3aBUCHUMOCTb CHJIBI TSDKECTH OT BBICOTHI h Han
MOBEPXHOCTBIO TUTAHETHI paauycoM RO:
GMm
mg=—
(Ro + h)?
Cuia ynpyroctu. 3akoH ['yka:
1.2.7 Fx = —kx
Cuna tpenus. Cyxoe TpeHHe.
Cuia TpeHus CKOJIbKEHUSI:
Frwp = uN
1.2.8 Cuia TpeHuSs TIOKOS:
Frp < uN
Koaddumment tpenus
JlaBnenmue:
F
129 » _—
S
13 CTATHUKA
l
F
131

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHU:

IM| = FI, rze | — mie4o cunbl, F - OTHOCHTENBHO OCH, IPOXOsmIei yepe3 Touky O




MEPIEeHIUKYISIPHO PUCYHKY




LenTp macc tena. LleHTp Macc cuctemMbl MaTEPUAIbHBIX TOYEK:

> -

N miri + merz+...
Tuw, =
m +m +...

132 1 2

B onHOpoaHOM moJie TSKECTH i

(g = const)
LIEHTP MAaccC TeJIa COBNAJAET C €ro LIEHTPOM TSHKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M,+M,+..=0

1.3.3 1E+FJ+...=G
1.34 3akoHn [lackamns

JlaBnenue B xxuakocTu, nokosmieiicsa B MCO:
1.35 p = po + pgh

3akoH Apxumena:

Fapx = —Payirecn, 1 €CJIHM TEJIO U KUAKOCTh TokosiTcst B ICO, To

1.3.6 F Apx — bg VBBITCCH

YcnoBue miiaBaHus Ten

14 3AKOHbBI COXPAHEHH A B MEXAHUKE

HNMnynbsc MaTepranbHON TOYKU:

141

p=mv




1.4.2

I/IMHy.]'IBC CHCTCEMBbI TCII:

p=p1tp2+--




3aK0H U3MEHCHUS U COXPAaHCHUA UMITYJIbCA:

B 1CO

- -
>

Ap = A(pl + p2+.. ) = Figuenwlt + F2puenwlt+. ..;

1.4.3 B MCO , ecin A A
Ap = A(p1 + p2+...) = 0, ect Figuenn + F2pnenm+...= 0
PeakTHBHOE JIBHKEHUE
F
1.4.4 Ar X
Pa6oTa CHIIBI HA MaJIOM MIEPEMEILCHHH:
A =|¢f'| |A7|-cos a=F, - Ax
-{;
0]
145 MOIIHOCTD CHJIBL:
o eciu 3a BpeMs At paboTa CHIIBI H3MEHSETCS Ha , TO MOIIHOCTH CHJIBI
AA
P=— =F-v-cosua
Aty
Kunernueckast s3Heprus MaTepuaibHON TOUKH:
muv?
Exun = 2
1.4.6

3aKOH U3MEHEHUS KUHETUYECKOW IHEPrUH cucTeMbl MatepuanbHbiXx Touek: B UCO AEkun = Al +

A2 + ..




[TorenmanpHas SHEprus:
JJI1 TIOTCHIUAJIBHBIX CHUJI
A12 =F 1notenn E 2noTeHn AEHOTeHu

HOTCHHI/IaJ'IBHaSI OHEpIUsi MaTepHaHLHOﬁ TOYKH B OTHOPOJHOM IT10JI€ TAXKECTHU:

1.4.7 EHOTeHu = mgh
[ToTenuuanpHas sHEprus ynpyro aeopMHUpOBaHHOTO Tela:
kx?
E MOTEHIl — 7
3aK0H U3MEHEHHUS U COXPAaHEHUS MEXaHUYECKON SHEPTHUH:
Enex = B + Emmmn
14.8 B IICO AE,ex = Agcex HEeOOTeHIL CHs
B IICO AE,ex = 0. €CIN Agcex menoresm cax = 0
15 MEXAHUYECKUE KOJIEFAHIM S 11 BOJIHBI
l'apmonuueckue  koneOaHUs  MaTepUAbHOM  TOYKH. AMIUMTYynHa W ¢a3a  KojeOaHMIA.
Kunematuueckoe omnmcanue:
x(f) = Asin( o +o, ).
v =x.
a(=(v,),=—w'x)=a +0x=0,
I7I€ X - CMEILIEHUE U3 PAaBHOBECHUSI.
151 JnHaMudyeckoe onrcaHue:

max = —kx, rne k = mw?

DTO 3HAYMUT, YTO
Fx = —kx.




DHepreTu4ecKoe ONnucaHue (3aKOH COXpaHEHNUs MEXaHUUYECKOM SHEPIHH):

-

M)‘_i_ﬁ_rmgjm_k& B

2 2 2 2

CBs3b aMIUIUTY/BI KOJICOAHUI CMEIIEHUS] MaTepUAIIbHOW TOYKH C aMIUIMTYIAaMH KojeOaHui eé
CKOPOCTH M YCKOPEHHUS:

Upe =04, @ =4

[lepuron u yactoTa koneOaHuil:
2 1

)] Y
[Tepuoa Manbix CBOOOHBIX KOJICOAHMI MAaTEMaTHYECKOTO MasiTHUKA!

T=2TE\/I
g

152
[lepros cBOOOIHBIX KOJEOAHUN IPY>KUHHOTO MAasATHUKA!
;
T =2 |—
k
153 Boinyxaennsie konebanus. Pezonanc. PezonancHast kpuas
[Tonepeunsle u MpooabHBIE BOJHBI. CKOPOCTh PacpoOCTPaHEHUsI U AJIMHA BOJIHBIL:
v
15.4 A=l =-
v
WnTepdepenius u nudpakiyst BOJIH
155 3ByK. CKOpOCTb 3BYyKa

MOJIEKVJISAPHASA ®U3UKA. TEPMOJAMHAMUKA

2.1

MOJIEKVYJISIPHAS ©U3UKA




Monenu cTpoeHus ra3oB, KXUAKOCTeN U TBEPABIX Tel. [IycTh TepMoinHaMuyeckas cucteMa (Teso)
COCTOMT U3 N OMHAKOBBIX MOJIEKYJ. TOrja KOJIM4eCcTBO BELIECTBA

N m
V= = __
2.1.1 Na pu
rae N4 —uaucno ABoraapo, M — Macca CUCTEMBI (Tena), [ — MOJISIpHAsi Macca BellecTBa
212 TemnoBoe ABUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumopeiicTBre yacTHIl BelecTBa
214 Huddysus. bpoyHoBckoe IBHXKEHNE
2.15 Mopenb uneansuoro raza B MKT
CBsi3p MEXIy MAaBIIEHUEM M CpeJHEH KHHETHMYECKOH SHEeprueill MOCTYNaTEeNbHOTO TEIIOBOIO
JBKEHUSI MOJIEKYIT UJleabHOTO ra3a (ocHoBHOe ypaBHeHue MKT):
p lm,nF zni{%u‘ zne
= - o = — - = — - mocs
3 300 2 3
2.16 r7ie Mo — Macca OJJHON MOJIEKYIIbI,
N
n=—
|4
N - KOHIIEHTpaIUsl MOJIEKYI
2.1.7 AbcomotHas Temneparypa: T =t +273K
CBs13p TemmepaTypbl rasa co CpeJHell KHHETMYeCKOH SHeprueil MOoCTyNaTeJbHOIO TEMJIOBOIO
JIBYDKEHUS €70 MOJIEKYJT:
218 — (mp | 3
Epoe=| —— | ==kT
L2 2
2.19 VYpasuenue p = nkT
2.1.10 Mopenb ueaabHOTO Ta3a B TEPMOIMHAMUKE:




( Vpeererse Merreeesa — Krareipora
| BeIpaKeHHE [V BHYTPSHHEH JHepIHH

VpaBHeHNne MeHeneeBa — KiameiipoHa (IIpIIMeHIMBIE (DOPMEI

3AICIH):
pRT

pV=%RT=vRT=NkT, p=t

BripaxeHie 1718 BHYTpeHHeil SHepI OJIHOATOMHOTO HJIeaTbHOIO

rasa (IpIMeHIMETe (GOpPMEI 3aIcH):

U=2VRT=2Ner =2 R =ve T=2 p7
2 2 21 veoo2

3aKkoH I[aJ'II)TOHa IJId JaBJICHHUA CMECHU Pa3pCKCHHBIX I'a30B:

2111
p =p1+p2t..
M3omporieccel B pa3pekeHHOM Tra3e C TOCTOSHHBIM 4uciaoM MoJiekydl N (¢ TOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA V):
usotepma (T = const): pV = const ,
n3oxopa (V = const):
2 = const,
2112 r

u3obapa (p = const):
= const.

N <




I'padudaeckoe npenacrasienue usomnpoueccoB Ha PV-, pT- u VT- auarpammax.




OO0beIMHEHHBIN Ta30BBII 3aKOH:
pV
— = const

JJI TIOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIIJ_IeHHBIC W HCHACBIIICHHLIC IIaphbI. KauectBeHHass 3aBUCHMOCTh INIOTHOCTH U JaBJICHHUA

2.1.13 HACBILIEHHOTO Mapa OT TeMIIePaTypbl, UX HE3aBUCUMOCTb OT 00bEMAa HACKIILIEHHOTO Mapa
Bnaxnocts Bo3ayXa.
OTHOcHUTENbHAS BIAKHOCTD:
2114 pnapa(T) pnaga(T)
pHacmumapa(T) pHacmLunapa(T)
2.1.15 N3meHeHue arperaTHhIX COCTOSIHUIM BEIIECTBA: UCIIAPEHHUE U KOHJICHCAIUS, KUTICHUE KHUIKOCTU
2.1.16 W3meHeHue arperaTHbIX COCTOSIHUM BEUIECTBA: MJIABICHUE U KPUCTAIUTA3ALIUS
2.1.17 [IpeobpaszoBanue sHEPrUM B Ga30BBIX IMEPEXoaax
2.2 TEPMOAMHAMUKA
221 TemoBoe paBHOBECHE U TeMIepaTypa
222 BuyTpeHHss sHEprus
293 Temnonepenaua kak crnoco®0 W3MEHEHHMs] BHYTpPEHHEH »dHeprunm 0e3 coBeplieHHs palboThl.
KoHBekIus, TEmIonpoBOHOCTb, H3ITydeHHE
KonnyecTBo TemaoThI.
224 VY nennHas TeNI0EMKOCTh BEIIECTBA C:
Q = cmAT
VY aenbHas TerioTa napooopazobanmst L: Q = Lm.
225 VY nenbHas TenaoTa miaasieHusd A: Q = im.
VY nenpHas Temiuora cropanus Tormaa g: Q = gm
OneMeHTapHas paboTa B TEpPMOIUHAMUKE:
226 A =pAv
Brruucnenue pabotsl o rpaduky nporecca Ha PV-auarpamMme
2.2.7 [lepBblii 3aKOH TEPMOJUHAMUKH:




Q12=AU12+ A12= (U2 —U1) + A12

Anmabara:
Quz2=0= A12=(U1—Uz2) = AU12

2.2.8 Bropoii 3akoH TepmonuHamuky. HeoOpaTrmble mporeccs
[Tpunnue! geicTeus TernoBbix MamuH. KIT:
229 = Anoe _ Qs ~|Ora| _ O]
Makcumansnoe 3nauenune KITJI. [ukn Kapno:
2.2.10 Ty — T T
max 1 = Ve, = == = =]z
Tarp T aarg
YpaBHeHHe TEIIOBOTo OanaHca:
2.2.11 Q1+ Q2+ Q3+...=0
3 DJIEKTPOJJUHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
311 DnexTpu3anys Ted U e€ MposBIEHUS. DIeKTpuueckuil 3apsa. JlBa Buaa 3apsna. DieMeHTapHbIN
" AIEKTPUUCCKUN 3apsl. 3aKOH COXPaHEHUS MIEKTPHUUECKOTO 3apsia
B3anmopeiictBue 3apsnoB. Toueunslie 3apsaasl. 3akoH KynoHa:
B OJIHOPOJIHOM BEIIECTBE C AMAJIEKTPUUECKON MTPOHUIIAEMOCTBIO &
3.12 | . | |
Foplallel 1 el
&1 4mes, 1
3.1.3 Dnektpuueckoe noje. Ero neiicTBue Ha 3J€KTPUUYECKUE 3apsbl
3.14 Hanpsk€HHOCTD 2IEKTPUYECKOTO MOJIA:




E =
qnp06HLII7I
Ilone Toueunoro 3apsaa:
q
Er = k
72
OJHOPOJHOC IT10JIC:
E = const.

KapTunbl TMHUN HANIPSXKEHHOCTH ATUX MOJIEH

HOTCHHH&J’ILHOCTB QJICKTPOCTATHYCCKOI'O I10JIA.
Pa3znocth IMMOTCHIMAJIOB Y HAIIPSXKCHUC!

Az = q(¢p1 — ¢2) = —qA¢ = qU.

IloTenumnanpHas SHEPTU: 3apsia B JICKTPOCTATUUCCKOM II0JIC:

W = qo,
A=-—-AW
315 IMToTeHIna 3J1€KTPOCTATHYECKOTO TOJIS:
w
q
CBs3b HaNPsHKEHHOCTH TIOJIT M PA3HOCTH TOTEHIMAIOB Ul OJHOPOIHOTO 3JEKTPOCTATHUECKOTO
nonst: U = Ed
[IpuHOHUI CynIeprno3uIMK ANEKTPUIECKUX TTOJICH:
3.1.6

E=E1+Ex+...,¢ = 1+ p2+...




HpOBOIIHI/IKI/I B BHCKTpOCTaTI/I‘-IeCKOM I10JIC.

VYcnoBue paBHOBECHs 3apsI0B: BHYTPH IIPOBOJIHUKA
J_ —_—

3.1.7 Et=0

BHYTPHU U HA IIOBEPXHOCTH IIPOBOJHUKA (p = CONSt

3.1.8 JIMDJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJe. [usnexkTpuieckas mIpoOHUIIAeMOCTb BEILIECTBA €

Kongencarop. 31ekTpo€MKOCTh KOHACHCATOPA:

q
C=—
U

3.1.9 DNeKTPOEMKOCTH IIIOCKOTO KOH/IEHCATOpA:

£eo0S
C = = &Co
d

HapaJ'IJ'IeJ'ILHoe COCAMHCHNEC KOHACHCATOPOB:
q == ql + q2+-..,U1 == UZ :...,Cnapam] - Cl + C2+...

IlocnenoBarenbHOE COEAUHEHNE KOHIEHCATOPOB!
3.1.10

U=Ui+Ua... 1 =q2=...;— =7+

OHeprus 3apsHKEHHOT0 KOHJEHCATopa:

3.1.11

qu CU?2 @2
Wc:2

3AKOHBI IIOCTOAHHOI'O TOKA

Cuia Toka:

321

TTocTostaHbI TOK: I = const
Jly1st mocTostHHOTO TOoKa ( = It




3.2.2 VYcnoBus CyniecTBOBaHMS SJIEKTPUUECKOTO TOKA.




Hanpsoxkenne U u OJIC E

3axon OMa /17151 yyacTKa LeMu:

U
3.2.3 ] =_
R
DJIEeKTpUYECKOe CONPOTUBICHUE. 3aBHCUMOCTh COITPOTHBIICHHS OHOPOJIHOTO IPOBOTHUKA OT €T0
JUTMHBI U CEYCHUs. Y ISIbHOE COMPOTHBIICHUE BEIIECTBA.
3.24 l
R = p-
S
Ucroununku Toka. 31C ncrounuka Toka:
ACTOpOHHI/IXCI/IJ'I
fe—
3.2.5 q
BHyTpeHHEe CONpOTHUBICHHE HCTOYHUKA TOKA
3axon OMa i1 TOJTHOM (3aMKHYTOH) AnekTpuyeckoil uenu: E = IR + Ir, otkyna
E
I =—
Rr
3.2.6




HapaJ'IJ'IeJ'IBHoe COCIMHCHHUEC ITPOBOIHUKOB:
I=lhh+hb+...,U=U=..,

1 1 1
=—+—+..
Rnapann Rl RZ

3.2.7
HOCHCI[OBaTeHLHOG COCIMHCHUC HpOBOI[HI/IKOB:
U=Ui+Ux+..,. li=l=..

Rnocn = R1 + R2+..




3.2.8

PaGora snexrpudeckoro Toka: A = [UL.
3akon Jxxoynsa — Jlenia:
Q = I’Rt

Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R

3.2.9

MOIIHOCTE QJICKTPHUYCCKOI'0 TOKA:

= — =IU
At Ar =l
TernoBast MOLIHOCTb, BBIICIISIEMAs HA PE3UCTOPE:

P=PR=2 =
R

MOoIIIHOCTh HCTOYHHKA TOKA:

METEH:IT
PE:—' :EI

At Ars0

3.2.10

CBOOOJIHBIE HOCHUTENN 3JIEKTPUUYECKUX 3apsiioB B MPOBOJHMKAX. MeXaHU3Mbl NPOBOJUMOCTU
TBEPABIX METAUIOB, pPACTBOPOB M  PACILUIABOB  JJIEKTPOJIMTOB, Ta30B. llomympoBogHuKH.
[TonynpoBOIHUKOBBIN IUOL

3.3

MAT'HUTHOE IIOJIE

3.3.1

MexaHnnyeckoe B3aMMOJEHCTBME MArHUTOB. MaruuTtHoe mosie. BeKTop MarHUTHOM WHAYKLIWHU.
[IpuHOHMI Cyneprno3uIuu MarHUTHBIX MOJICH:

- - -

B = B1+ B2+...

JInaun WHAYKIOUWU MAaraiuTHOI'O I10JIA. KapTI/IHa JIMHUMN HWHAYKOHUHW MAaroHuTHOT'O IOJIS ITOJIOCOBOT'O U
HO,Z[KOB006pa3HOFO ITOCTOAHHBIX MarHuTOB




3.3.2 OnbIT DpcTeaa. MarHuTHOE T0JI€ IPOBOJHUKA ¢ TOKOM. KapTWHA JTUHUN WHIYKIIMA MAarHATHOTO




IIOJIA JJIMHHOT'O IIPAMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLICBOI'O ITPOBOAHMKA, KATYIIKHU C TOKOM

Cuna Amrepa, €€ HanpaBJICHUE U BETMYMHA!

>

3.3.3 .
Fa = IBlsina, rae o — yroja MexIy HalpaBjieHHEM [TPOBOJHUKA U BEKTOPOM B.
Cuna JlopeHua, e€ HanpaBiIeHUE U BEIUYMHA:
Fnop =1 q | vBsina
3.34 + ?
IZIe 0. — YroJl MEXJly BEKTopaMu vV U B.
JIBu>keHMe 3apsiKEHHOM YacTHIIbl B OJHOPOJHOM MarHMTHOM I10J1€
3.4 OJIEKTPOMATHUTHA A NHAYKIOWA
[ToToK BeKTOpa MarHUTHOW MHIYKIIVH:
® = BnS = BScosa
34.1
it /"
3.4.2 SBnenue anekrpomMarHuTHOW MHAYKIMK. DC UHIYyKIMN
3aKoH AJIeKTpoMarHuTHOW uHAyKunu Papanes:
AD
3.4.3 E= N =@

Af—0




3.4.4

Xy
A

3J1C MHAYKIMHU B IPSIMOM MPOBOJIHUKE JIHHOM |, IBHXKYIIIEMCSl CO CKOPOCTBIO U

>




(Ll

B OZJHOPOJHOM MAarHuTHOM I10JI€ B:

>

| Ei |= Blvcosa , rae o — yroa Mexay BeKTopoM B u Hopmaliblo 7 K IIIOCKOCTH, B KOTOPOH Jiexar

BekTOpbl [uv;ecmm | L B,u v

TO
| Ei |= Blv
345 [IpaBuso Jlenna
NHaykTUBHOCTD:
LZLD,I/IJ'II/I(D:LL
I
3.4.6 Camounnykuus. 9JIC caMOUHTYKITHH:
A
E, =—L—L =11,
Aty g
DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM:
LI?
3.4.7 WL __2
35 DJIEKTPOMATHUTHBIE KOJIEBAHU A U BOJIHBI
3.5.1

KonebaTenbHbIit KOHTYD. CBO6OI[HI>I€ SJICKTPOMAruuTHLIC

Ko0JIe0aTeIbHOM KOHTYpPC:

KOJICOaHUs B nacajibHOM




[a(1) = Gumasin( o )

11[' t)=q, =y, cos( ot +@,) =1 cos( et +qp)
®opmyna TomcoHa:
T = Zn\/LC, OTKy/a

21 1
w

CBs3b AMIUUIUTYAbl  3apsaa KOHACHCATOpa C aMHHHTy,HOﬁ CHJIbI TOKa IIpH CBO6OI[HBIX
QJICKTPOMAriMTHBIX KOJIEOAHMSX B nacaJbHOM KoJIe0aTEIbHOM KOHTYpEC:

Lo
L/ ——
)]
3.5.2 3aKOH COXpPaHEHUsI SHEPTUU B UJI€AIbHOM K0JIeOaTeIbHOM KOHTYpE
3.5.3 BoinyKeHHbBIE 3JIEKTPOMarHuTHbIE Kojiebanus. Pe3onanc
Ilepemennsiii Tok. [Tpon3BocTBO, nepenada 1 NoTpeOIeHUE IIEKTPUIECKON SHEPTUH
-2 2 2 2
35.4 cU LI CU LI
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTalMsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE
B BaKyyMe:
3.55 T
E1lBlc
3.5.6 [Ikana >neKTpoMarHUTHHIX BOJH. [IpruMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpssMonuHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Toueunslid ncTouHMK. JIyd cBera
3aKOHBI OTPaKEHUS CBETA.
3.6.2 a=pf




ol B

PRI LTS LRRTE
3.6.3 [TocTpoenne n300paxxeHuit B IIIOCKOM 3epKajie
3aKOHBI TPEIIOMJICHHUS CBETA.
IIpenomienue ceera:
nisina = nasinf.
AOGCOJIIOTHBII TIOKA3aTeNb MPEIOMIICHUS:
c
n =
abc v
OTHOCHTEJIBHBII TOKA3aTeNb PEIIOMIICHUS:
nz v
Norw =—— =—
n v
1 2
3.64

D

XoJ Jydel B IIpU3Me.

7

\"1 = \"2 - H].}']. = ”2}.2

CoOTHOIIEHHE YacTOT U COOTHOIIEHHUE AJUH BOJIH MPHU NEPEX0JE MOHOXPOMATHYECKOIO CBETa
yepes rpaHully pa3jiena JBYyX ONTUYECKUX CPeJl:




3.6.5

n,<mn, n,

n

Op

IlonHOE BHYTpEHHEE OTPAKEHHUE.
IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAKCHHUS:




1 nz

Sinayy =— =—
n n

OTH 1

Cobuparonue u paccenBarouue JUH3bl. ToHKas nH3a. DOKycHOE paccTOsIHUE U ONTHYECKask CUjia
TOHKOMW JIVH3GI:

3.6.6 1
D=_
F
®opmyJia TOHKOH JIMH3BI:
1 1 1
- —=-
d f F
VBenuueHue, 1aBaeMoe JTUH30M:
h 111
[ =—=___
H
3.6.7 d T
I ]
H . F

F\ h

et




3.6.8

B cityyae paccenBarolieii JIMH3bIL:

1
D<0=>F=—>0,

D

h |fI
I=—=_<1




Xop Jyda, HpOLICAUIETO JIMH3Y I[OJ IIPOU3BOJIBHBIM YIJIOM K €€ TIJIABHOM ONTUYECKOM OCH.
ITocTpoeHne n300pa’keHU TOUKHU U OTpe3Ka MPSIMOI B COOMPAIOIIMX U PACCEUBAOLINX JIMH3AX U UX
cucreMax

3.6.9

doToanmnapaT Kak oNTUYeCKui mpudop. I'71a3 kak ontuyeckas cucrema

3.6.

Wntepdepennus  cBera. KorepeHTHble MCTOYHUKU. YCIOBHS HAOMIONEHUS MaKCUMYMOB U
MUHHMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB!

A
MAKCIIMYMBI — A=2m—, m=0,t1.£2,

i

H
L

y M
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,t1,+2 +3 .

.ﬁ

3.6.11

Hudpaxius ceera. Judpakunonnas pemérka. Y caoBrue HAOIIOISHHS TIIaBHBIX MAKCUMYMOB TIPU
HOpPMAaJIbHOM a/IEHUM MOHOXPOMAaTHYECKOr0 CBETa € AJIMHON BOJHBI A Ha pelIETKY ¢ nepuoaom d:

dsingm =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU JIY AJI3M

411

I'unoresza M. Ilnanka o kBanTax. ®opmyna [Inanka: E = hv

412

®otonbl. DHEeprus GoToHa:
hc
E=hv=—_=pc
A

Nmnynee goroHa:
E hv h
p —_— = =

c c A

413

®otordp¢ext. Onpitel A.I'. CroneroBa. 3akoHbl poTodPderTa

414

VYpaBuenue DiiHmreitna 1 Gpororddexra:




rac

E ¢dorona = ABbIXO,Z[a +E KAHMax’

hc
E¢>0T0Ha = hv = 21’
hc
ABLIxozIa = thp :A_
Kp
2
MV~ max
E max = 2 = eUsy,

JlaBlieHHE CBETA.

415 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAKAIOIILYIO MMOBEPXHOCTh U HA MOJIHOCTHIO MOIIOUIAOLIYIO
TTOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [TnanerapHas Mojenb aToMa
[Toctynarer bopa. U3nydenue u mornomieHrue GOTOHOB MPH MEPEX0Jie aToMa ¢ OJHOTO YPOBHS
SHEPIUH Ha JPYrOWu:
422 he
}-jvﬂ‘”? = -_ = EJ? _EHJ
“mn
JInnenyaThle CIEKTPBI.
CrnexTp ypOBHEH 3HEpruM aToMa BOJI0poa:
4.2.3
—13,63B
E =——— n=123 _.
ne
4.3 OU3NKA ATOMHOI'O SAJ1PA
431 Hyxnonnas moxens sigpa ['eiizen6epra — Banenko. 3apsy siapa. MaccoBoe uucio siapa. M3otomns
432 PammoaKkTHBHOCTS.

Annda-pacrna;




A A4 4
zX—>7 Y+ ,He

bera-pacnan.

DNEeKTPOHHBIN B-pacma;

A A [
X Y+ je+v,

[TosutponHsli B-pacna:
A A 05 1 v
sX—=>-0Y + jE+ v,

[Mamma-uznydyenue

3aKkoH pPaaruOaKTHUBHOI'O paciiaaa:

=t
N(t) =No=*2T
4.3.3
[Iycts M — Macca paanoakTUBHOTO BemiecTBa. Tornaa
=t
m(t) =mox*2T
434 S nepHblie peakunu. JlesieHre U CUHTE3 SAEp




