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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o puzmke 6a30BOro ypoBHS Ha YPOBHE CpEIHETO 00IIero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUH K pe3ybTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHOM MTPOrPaMMEI,
npeactaBieHHbIXx B PI'OC COO, a takxke ¢ yu€tom (eaepanbHOil pabodeil mporpaMMbl BOCITUTAHUS U KOH-
LENIUH MpenoiaBanus yueoHoro npeamera «Pu3rka» B 00pa3oBaTeabHbIX opranuszanusx Poccuiickoit @e-
Jiepaluy, pealu3yoliX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue nporpaMMsl Mo (U3HUKE HApaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTH-
HbI Mupa obyyaromuxcs 10—11 knaccoB npu oOydeHnu ux uszmnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEM-
HO-JIeITeIbHOCTHOTO TToaxoaa. [Iporpamma o ¢usuke coorsercTByeT TpedoBanusiM @I'OC COO k maHu-
PYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM pe3yiibTaTaM 00yUeHHs, a TAK)KE YUUTHIBACT
HEO0OXOIMMOCTD pealTi3allii MEXKITPEAMETHBIX CBS3CH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YICOHBIMU TIPE/I-
MeTamu. B Hell onpeensroTCsl OCHOBHBIC TIeNI U3ydeHUs (PU3MKHU Ha YPOBHE CpeHETo o01ero oopazona-
HUS, TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (DU3UKHU: TMYHOCTHBIC, METAIIPEIMETHBIC, IIPEAMETHBIC (Ha
0a30BOM ypOBHE).

IIporpamma no ¢pusuke BKJIOYaET:

IUIaHUPYEMBIC PE3YJIbTAThl OCBOCHUS KypCa (I)I/ISI/IKI/I Ha 0a30BOM YPOBHE, B TOM YHUCJIC ITPEAMCTHBIC PC3YJIb-
TaThI 110 I'ogaM O6y‘ICHI/I$[;

cojepskaHue y4eOHOro npeamera « @U3uKa» Mo roaaM o0y4eHusl.

du3nka Kak HayKka 0 Hanbosee o0IIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KaUeCTBE y4eOHOro MpeIMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 okpyxatoiiem Mupe. [IkonpHbIi Kype puznku
— CUCTEMOOOPA3YIOIINI AJIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB, TOCKOIBKY (PU3NYECKHE 3aKOHBI
JIe’)KaT B OCHOBE MPOLIECCOB U SIBJIICHUH, U3ydaeMbIX XUMHUeH, Onosoruel, pusnueckoii reorpadueit u actpo-
Homuel. Mcnonp30BaHne U aKTUBHOE TPUMEHEHNE (PU3MUECKUX 3HAHUM OonpeesnseT XapakTep U pa3BUTHE
pa3HOO0Pa3HBIX TEXHOJOTUH B cpepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJTYyYEHHUS] HOBBIX Ma-
TEpHAJIOB C 3a/laHHBIMM CBOMCTBaMU U JIpyrux. M3yuenne pu3nku BHOCUT OCHOBHOMW BKJIaJ B (pOPMUpPOBa-
HUE €CTECTBEHHO-HAY4YHON KapTHHBI MHpa oOydarouuxcs, B GopMUpOBaHHE YMEHUH IPUMEHATh HAYUHbII
METO/ TO3HaHUS MIPU BBIOJIHEHUH UMH YUE€OHBIX UCCIIETOBAaHHMN.

B ocHOBY kypca pu3uKu Uil ypOBHSI CpeJHEro 001Iero 00pa3oBaHus MON0XKEH Pl UJIEH, KOTOPBIE MOKHO
paccMaTpuBaTh Kak MPUHIUIIBI €0 TOCTPOEHUSI.

Hnes nesocTHocTU. B cOOTBETCTBUY C HEW KypC ABIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTe-
pHal U3 BCex paszienoB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3HUKU.

Hnes renepanusanun. B cooTBeTcTBHM ¢ Hell MaTepual Kypca pu3uku o0beAMHEH BOKPYT (PU3NYECKUX
Teopuil. Begymum B Kypce siBisieTcs GopMHUpOBaHUE NMPEACTABIECHUIN O CTPYKTYPHBIX YPOBHSIX MaTEpUH,
BEIIECTBE U MOJIE.

Hnes rymanurapuzaumu. E€ peanusanus npeamnonaraeT UCIoib30BaHHE F'YMaHUTAPHOTO IOTeHIMana Gu-
3UYECKOI HayKH, OCMBICIIEHHE CBSI3H Pa3BUTHS (DPU3HUKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33pEHYE-
CKHMMH, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMHU ITPOOIeMaMHu.



Hnes npuxknagnoii HanpasjeHHocTu. Kypc pusuku npeanonaraet 3HakOMCTBO € ITUPOKUM KPYroM TeX-
HUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUH N3YYEHHBIX TEOPUN U 3aKOHOB.

I/IIICH IKOJOIu3anun peaaiu3yeTcCs IMoCpeaACTBOM BBEACHMS 3JICMCHTOB COACPKAHUAA, MOCBSIIEHHBIX 3KOJIO-
T'HM4YC€CKUM npo6neMaM COBPEMEHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTHUEM TCXHUKU U TeXHOHOFHﬁ, a TaKXeE
O6CY)KI[CHI/IH HpO6J'IeM PauOHAJIbHOI'O ITPUPOJOII0JIb30BAHUA U JKOJIOTHYECKON 0€30IaCHOCTH.

Crep:kHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpeiHero o0uiero oopa3oBanus ABIAOTCs pusnye-
ckue Teopuu ((hopMHpOBaHKE MTPEACTABICHHUM O CTPYKTYpE MOCTPOeHUS PU3NYECKOM Teopuu, posu GyH a-
MEHTAJIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, IPaHULIAX TPUMEHUMOCTH
TEOPUH, 1JIs ONIUCAHUS ECTECTBEHHO-HAYUHBIX ABJICHUHN U IIPOLIECCOB).

CucTeMHO-IeSITeNbHOCTHBIN MOIX0/I B Kypce (DM3HKHU pean3yeTcs MPEekae BCEro 3a CYET OpraHu3aluu
IKCIIEPUMEHTAIBHON JIesTeNbHOCTH oOydaronuxcs. st 6a30Boro ypoBHs Kypca (pU3MKH — 3TO HCIOIB30-
BaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U J1a00PATOPHBIX pabOT, KOTOPHIE B MPO-
rpamme 1o (u3nke 0ObeTMHEHBI B OOIINI CITMCOK YUSHHYECKUX MPAKTUIECKUX paboT. Beiienenue B yka-
3aHHOM IepeYHe JIA00PATOPHBIX PAOOT, MPOBOIUMBIX ISl KOHTPOJIS U OLIEHKH, OCYIIECTBIISICTCS y4aCTHHU-
KaMHu 00pazoBaTeIbHOTO MPOLIEcca UCXOASI U3 OCOOCHHOCTEH MIIaHUPOBAHUS M OCHAIICHUS KabuHeTa (hu3u-
ku. [Ipu aToM obecrieunBaeTcs OBlIaIeHHE 00YJYAIONIMMUCS YMEHUSIMHU IIPOBOIUTH KOCBEHHBIE N3MEPEHUS,
UCCIIeJOBAaHMS 3aBUCHMOCTEH (PU3NYECKUX BETMYMH U IIOCTAHOBKY OITBITOB MO MPOBEPKE MPEATIOKESHHBIX
THUIIOTES.

Bonbiioe BHUMaHKE yeIsSeTCs PEHICHUIO PACUETHBIX U Ka4eCTBEHHbIX 3a/1ad. [Ipu 3Tom 17151 pacyE€THBIX
3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33]]a4 C SIBHO 33/IaHHOMN (PM3NYECKON MOJIETIBIO, TIO3BOJISIONIUE TPUMEHSATh
M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJJHOTO pa3zelia Kypca, TaKk U UHTETpUpPYs 3HAHUS U3 Pa3HBIX
paznenoB. [l KauecTBeHHBIX 3a/1a4 PUOPUTETOM SBIISIOTCS 3aaHusl Ha 00BSICHEHUE MPOTEKaHUs Ppu3nye-
CKHX SIBIICHUM U TIPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyrolue Beioopa pu3nyeckon MOACIU JIsl CUTYa-
AU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusmu GPI'OC COO k MaTepHaIbHO-TEXHUUECKOMY 00€CIIeYeHUI0 y4eOHOTro
nporiecca 0a30BbIN YPOBEHB Kypca (PU3UKHN HA YPOBHE CpeIHEr0 0011Iero 00pa3oBaHus TOJDKEH U3y4aThCs B
YCIIOBHSIX TIPEAMETHOTO KabnHeTa (PH3UKH WK B YCIOBUSX HHTETPHPOBAHHOTO KAOMHETA MPEIMETOB €CTe-
CTBEHHO-HAy4YHOTO IIMKJIa. B kabuHeTe Pu3nku JOHKHO OBITh HEOOX0IMMOE JIa00paTOPHOE 000PYI0BAHKE
IUTSL BBITIOJTHEHHSI YKa3aHHBIX B IPOTpaMMe 110 (PU3UKE YICHUIECKHUX MPAKTHUECKUX PadOT U JIEMOHCTpAII-
OHHOE 000pyI0BaHUE.

JleMoHcTpanroHHOe 000pynoBaHue GOPMUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHUMAaJILHOM 10CTaTOu-
HOCTHU U o0ecrieunBaeT MOCTaHOBKY MEPEUYHCIEHHBIX B IporpaMMe 1o (U3HKe KIH0UEBbIX IEMOHCTpAIHiA
IUIsL MICCTIEIOBAHUS M3Y4aeMbIX SIBJICHUN U MPOLIECCOB, SMIIMPUUYECKHUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX
TEXHUYECKUX ITPUMEHEHUMN.

JlabopaTopHoe o6opyaoBaHUE ISl YYCHUIECKUX TIPAKTUIECKUX PabOT GOPMUPYETCS B BUJIE TEMATHUECKUX
KOMIUIEKTOB U 0OecliedrBaeTcs B pacuére OJJHOTO KOMILJIEKTa Ha IByX oOydaromuxcs. TeMaTuaeckue KoM-
TJIEKTHI 1a00paTOPHOTO 00OPYIOBAHHUS TOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCITOJIb30BAHUN aHAJIO-
TOBBIX U ITU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE ITU(POBHIX T1ab0-
paTopui.

OcHOBHBIMU HeJIsAMU U3YUCHUA (I)I/IBI/IKI/I B O6I_I_ICM O6pa3OBaHI/II/I SABJIAKOTCA:



(dbopMHpOBaHNE HHTEPECA U CTPEMIICHUS 00YYaIOIIUXCS K HAYYHOMY M3yYEHUIO TPUPOIbI, PA3BUTHE UX UH-
TEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

Pa3sBUTHC HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM ME€TOAC IMO3HAHUA U (bOpMPIpOBaHI/Ie HCCICA0BATCIBCKOI'O OTHOICHU S
K OKpYXaroluM sSIBJICHUAM,

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yibTaTa U3y4eHUs OCHOB CTPOSHUSI MaTepuu U QpyHaa-
MEHTAJIbHBIX 3aKOHOB (DU3HKH;

(bopmupoBaHre YMEHHI OOBSCHSTD SBJICHUS C UCIOIb30BaHUEM (PM3MUECKUX 3HAHUH U HAYYHBIX JI0Ka3a-
TEJIbCTB;

(dbopMHpOBaHUE MPEACTABICHUH O PO (PU3UKH JUTSA Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEX-
HOJIOTHH.

JlocTrkeHHe TUX Tieliei 00eCIIeunBacTCs PEIICHUEM CIIEAYIOIIUX 33/1a4 B IIpoLiecce U3y4eHus Kypca (u-
3WKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

MPUOOPETEHUE CHCTEMBI 3HAHUH 00 00ImKX (PU3NIECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKITFOYAs
MEXaHHKY, MOJICKYJIIPHYIO (PU3UKY, SJCKTPOJUHAMHUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH,

(dhopMHUPOBaHHE YMEHHI TPUMEHSITh TEOPETUICCKHIE 3HAHUS TSI OOBSICHCHUS (DU3UYCCKUX SBJICHHUN B TIPH-
poAe U ISl NPUHATHS IPAKTUYECKUX PELIEHUI B IOBCEHEBHOM KU3HU;

OCBO€EHHE CIIOCOO0B pEeIICHUA pa3/IMYHbIX 3aaa4 C ABHO BaﬂaHHOﬁ (1)H31/I‘16CKOI7I MOZCIIbIO, 3a1a4, 1oApa3y-
MEBAOIIUX CaMOCTOATCIIBPHOC CO3/JaHHUC (1)H3H‘I€CKOﬁ MOJACIIH, aJICKBaTHOMU YCJIOBUAM 3a/1avu;

MOHUMaHHUEe (PU3UUECKUX OCHOB M MPUHIIUIIOB JEHCTBHS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX PO-
LIECCOB, UX BIIMSHUS HA OKPYKAIOLIYIO CPEAY;

OBJIAACHUEC METOJaMH CAMOCTOSATCIbHOI'O IIJIIAHUPOBAHUA U IIPOBCICHUSA (I)I/ISI/ILIGCKI/IX 9KCIICPUMCHTOB, dHa-
JIn3a U UHTEPIIpETallun HH(I)OpMElI.[PIPI, OIpeaCJICHUS JOCTOBCPHOCTH ITOJTYUCHHOI'O PE3YyJIbTATa,

CO3JaHUC YCHOBI/Iﬁ IJI pa3BUTHUSA YMeHI/Iﬁ HpOCKTHO'HCCHeﬂOBaTeHLCKOﬁ, TBOpquKOﬁ JACATCIIbHOCTH.

Ha n3yuenue ¢puzuku (6a30Bblii ypOBEHb) Ha YPOBHE CpeAHEro 001iero oopazoBaHus oroauTcs 136 yacos:
B 10 kmmacce — 68 vacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUS
10 KJIACC
Paznen 1. ®u3znka v MeTOAbI HAYYHOT0 MO3HAHUS
®dwu3uka — HayKa o mpupojae. Haydrpie MeTOABI TO3HAHUS OKpYIKaromero Mupa. Poib sxciepruMeHTa 1 TEOPHH B TIPO-
Hecce MO3HaHMsI MPUPOABbL. DKCIIEPUMEHT B (PHU3HKe.
MonenupoBanne GU3NIECKUX SBICHUN U porieccoB. Hayunsie rumnotessl. Ou3ndeckne 3aK0HBI M TEOpUH. | paHUIIBI
MPUMEHUMOCTU (PU3UYCCKUX 3aKOHOB. [IpHHIIUTT COOTBETCTBUSI.
Pousb 1 MecTo Gu3uky B GopMUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MUPA, B IPAKTUYCCKOU ACITCIHHOCTH JIFO-
Jen.
Hemoncmpayuu
AHaNOTOBbIE U IIU(PPOBHIC U3MEPHUTEIHHBIE PHOOPHI, KOMIITBIOTEPHBIE JATUYHKH.
Pa3znen 2. Mexanuka
Tema 1. Kunematuka
Mexanndeckoe aprkeHre. OTHOCHTENEHOCTh MEXaHWIECKOTo ABMKeHus. Cucrema orcuéra. TpaexkTopusi.
[epememnienne, CKOpocTh (CpeqHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTEepPUAIbHON TOUKH, UX MPOEK-
LMY HA OCH CUCTEMBI KOOpAHHAT. CIIOKEHHE MEPEMEIICHUMN U CTI0)KEHHUE CKOPOCTEN.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBIKeHNE. | paduku 3aBCHMOCTH KOOPAMHAT, CKOPOCTH, YCKO-
peHus, IyTH U NEPEMELLICHNS MAaTEPUAIbHOW TOYKH OT BPEMEHHU.
CBobogHOe nasieHue. Y CKopeHue CBOOOHOTO TaIeHuSI.
Kpusonuneitnoe npuxenue. JBrkeHne MaTepuaabHON TOYKH 110 OKPY>KHOCTH C MIOCTOSHHON MO MOJYJIIO CKOPOCTBIO.
YrmoBasi cKOpoCTh, TUHEWHAsT CKOpOCTh. [lepron u yacToTta obpamenns. LleHTpocTpeMUTENEHOE YCKOPEHHE.
TexHn4yeckre yCTpoicTBa M MPAKTUIECKOE IIPUMEHEHHE: CITUIOMETP, IBMKEHHUE CHAPAOB, IIEMTHBIE H PEMEHHBIE Tie-
penauu.
Hemoncmpayuu
Mopenb cuCTEMBI OTCUETA, WILTIOCTPAIIMS KHHEMATHUECKUX XapaKTePUCTUK JTBKCHUSI.
[IpeoOpazoBaHue MBUKEHHUN C UCTIOIH30BAHNEM MPOCTHIX MEXaHU3MOB.
[lagenne Tenm B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.
Habnronenue apmwkeHus Tena, OpOIIEHHOTO O/ YIIIOM K TOPH30HTY U TOPU30HTAIILHO.
Nsmepenne yckopeHUs CBOOOHOTO Ta/ICHUSI.
Hamnpasnenue CKOpoCTH Tpy JIBUKEHUU TI0 OKPY>KHOCTH.
Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol
1. V3yueHune HEpaBHOMEPHOTO IBIKEHHUS C IENBI0 OTPEeAeNIeHHs] MTHOBEHHOW CKOPOCTH.
2. I/ICCJ'IGJIOBHHI/IC COOTHOIICHUA MEKAY NYyTAMU, HpOfIIlCHHBIMH TEJIOM 3a MNOCJICA0BATCIIbHBIC PABHBIC ITPOMEC-
KYTKH BPEMEHHM P PaBHOYCKOPEHHOM JIBHKEHHH C HaualbHON CKOPOCTHIO, pABHOM HYJIIO.
3. H3zyuenue NBUMXEHHS IapUKa B BI3KOU KHUIKOCTH.
4. V3ydyeHue IBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Jlunamuxa
[Ipunuun otHocutenbHocTH ["anunes. Ilepolit 3akoH HetoToHa. THEpLMaIbHBIE CUCTEMBI OTCUETA.
Macca tema. Cuna. [puamun cynepmno3ummu cuil. Bropoit 3akon HeloToHa 111 MaTepuaibHON TOukH. TpeTuii 3aK0H
HrioTona JJ1d MaTCpUAJIbHBIX TOUCK.
3akoH BceMupHoro Tssrotenust. Cuina Tsokectu. [lepBast kocMuueckasi CKOpPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Temna.
Tpenue. Bunp Tpenust (okost, ckolikkenus, kauenus). Cuna tpenus. Cyxoe TpeHue. Criia TpeHHS CKOJIBXKEHUS U
cuia TpeHus mokos. Kosddunment tpenus. Crita CONPOTUBIICHUS MTPH ABMKEHUH TeJa B )KUIAKOCTH WK Ta3e.
[loctynarensHOE U BpamiaTeabHOE IBIKEHIE a0COIIOTHO TBEPOTO Tea.
MoOMEHT CuIIbl OTHOCUTENBHO OcH BpauieHus. [lneyo cumbl. Y ciaoBus paBHOBecHs TBEPAOTO Tea.
Texanyeckue yCTpOﬁCTBa " MPAKTUYCCKOC IMTPUMECHCHUC: IMOJUIUITHUKHU, IBHKCHNUE NCKYCCTBEHHBIX CITYTHHUKOB.
Hemoncmpayuu
SIBrieHre UHEPIUU.
CpaBHeHHE Macc B3aUMO/IEHCTBYIONINX Tell.
Bropoii 3akon Hetotona.



N3mepenue cuil.
CnoxxeHue Cui.
3aBHCUMOCTD CHIIBI YIIPYTOCTH OT JIe(OpPMAITUH.
HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MaCHUU.
CpaBHEHUE CUJI TPEHUS MTOKOSI, KAYCHUS ¥ CKOJIBKCHUSL.
VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bujsl paBHOBECH .
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomol
5. H3yuenue nBrxkeHMs OpycKa 10 HAKJIOHHOW TIOCKOCTH.
6. WccnenoBaHvie 3aBHCHMOCTH CHJI YIIPYTOCTH, BOZHHMKAIONIMX B MPYXHHE W PE3UHOBOM 00pasiie, OT UX Je-
(dhopmarum.
7. HccrenoBaHue yClnoBU paBHOBECHS TBEPIOTO Teja, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akoHBI cOXpaHeHHUs] B MeXaHUKe

Nmnynbc MaTepuanbHON TOUKH (TeNa), CHCTEMBl MaTepPUANbHBIX ToYeK. IMIyIbC CHIIBI M H3MEHEHUE UMITYJIbCa Tedla.
3aKoH COXpaHEeHUsI UMITyJibca. PeakTuBHOE ABMKEHHUE.

Pabota cuibl. MOIIHOCTD CHITBL.

Kunerndeckast sHEprUs MaTepuaabHOU TOUKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.

[NorenumanpHas sueprus. [loTeHmanbHas s3Heprus ynpyro aehopMUpoBaHHON MpYKUHBL. [loTeHIIMaNbHAs YPHEPTUS
Tena BOTU3U MOBEPXHOCTH 3eMITH.

[loreHumanbHble M HENOTEHUMAIBHBIE CUIIbL. CBSI3b Pa0OTHI HEIOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOI
SHEPTUH CUCTEMBI TeJl. 3aKOH COXpaHEHHs MEXaHUYEeCKON SHEPTUH.

Ynpyrue u Heynpyrue CTONKHOBEHUSI.

TexHHYeCcKHe yCTPOUCTBA M MPAKTUIECKOE IPUMEHEHNE: BOIOMET, KONEDP, MPYKUHHBIN MMHCTOJIET, IBUKECHHUE PAKET.
Hemoncmpayuu

3aKOH COXPAaHEHUs UMITyJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon noTeHIMAIBHON HEPIUY B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomot

8. H3yuenue abCOIOTHO HEYIIPYTOrO yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
9. HccrnenoBanue cBsi3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHMYECKOM SHEPTUH Tella Ha IPUMepe PaCTKEHUS pe-
3UHOBOT'O KI'yTa.

Paszpnen 3. Mouekyasipuasi Gu3nKa M TEPMOIMHAMMKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOM TEOpUHU

OCHOBHBIE MTOJIOKEHUST MOJICKYJISIPHO-KUHETHYECKON TEOPHH U HX OTBITHOE 000CHOBaHUE. bpOyHOBCKOE JIBIKEHHE.
Jduddysus. Xapaktep ABIKEHUS U B3aMMOICHCTBUS YaCTHI] BelecTBa. MOJIeNn CTpOSHHS Ta30B, )KHUIKOCTEH U TBEP-
JIBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieil. Macca u pazmepsl Mosiekys. KommaecTBo Bete-
ctBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemmnepaTtypa u e€ usmepenue. lllkana remnepatyp Lenbcus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETHIECKOH TEOPHH MICILHOTO raza. AOGCOIOT-
Has TeMIIepaTypa Kak Mepa cpelHel KHHETUYECKOW SHEPTUH TEIUIOBOTO JBM)KEHNUS yacTul rasa. lllkana remnepatyp
KenpBuna. I"a3oBbIe 3akoHbI. Y paBHenne MenaeneeBa—Kiamneiipona. 3akon JlansToHa. M3omporecchl B HaeaaTsHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne H30IPOIIECCOB: H30TepMa, U30X0pa, 130-
Oapa.

TexHUUECKHE YCTPOICTBA M IPAKTHYECKOE TIPUMEHEHHE: TEPMOMETP, HapoMeTp.

Hemoncmpayuu

OmnBITHI, JOKa3bIBAIOIIIE JUCKPETHOE CTPOSHHE BelllecTBa, POTOrpagviv MOJIEKYJI OPTaHHYECKIX COSTUHECHUI.
OnbITh 10 TUPPY3UU KUIKOCTEH U Ta30B.

Mozens OpOYHOBCKOTO JBMKEHHS.

Mogens onbita [IITepHa.

OnbITHI, JOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMMOAEHCTBHSI.

Mogens, HILTIOCTpUpPYIOLIas IPUPOAY ABIEHHS ra3a Ha CTEHKH COCYa.



OMBITHI, WILTFOCTPUPYIOIIHE YPABHEHUE COCTOSHUSI UACATBHOTO Ta3a, H30IPOIIECCHI.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomaot

10. OmnpeneneHue Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE M3MEpPEHHUH 00BhEMa KOMHATHI, JABIICHUS H
TEMIIEPaTyphl BO3TyXa B HEU.
11. HccnenoBanue 3aBUCUMOCTH MEXIY TTapaMEeTpaMu COCTOSHUS pa3peKCHHOTO rasa.

Tema 2. Ocrosvt mepmoouHamuKu
Tepmoaunamuueckas cucteMa. BHyTpeHHSIS1 SHEpTHs TEPMOJMHAMUYECKON CUCTEMBI U cIOoco0b! e€ m3menenus. Ko-
JUYECTBO TEIUIOTHI U paboTa. BHyTpeHHss 3HEepTHs 0THOATOMHOTO UI€aIbHOTO Ta3a. BUIb! Terutonepenadn: TEIio-
MIPOBOIHOCTH, KOHBEKIINS, H3ITydeHHe. Y AeNbHas TeIIOEMKOCTD BelecTBa. KoMM4IecTBO TETIIOTH IIPH TeIUIoNepeaa-
qe.
[TonsTre 006 agmadarHoM mporiecce. I1epBrIif 3aK0H TepMOIUHAMHKH. [I[puMeHeHe TIEPBOT0 3aKOHA TEPMOIMHAMUKH
K uzomnpoueccam. ['paguueckast nHTEpIpeTanys paboTh Taza.
Bropoii 3akoH TepMoanHAMHUKH. HeoOpaTIMOCTh MTPOIIeccoB B MIPUPOE.
Terossle MarmuHEBL. [IpHHIMIB ASHCTBUS TEIUIOBBIX MammiH. [IpeoOpa3oBanms SHEPTHH B TEILIOBBIX MarmuHax. Ko-
3¢ GULKEHT MOJE3HOTO AeHCTBUS TeroBoil MamuHbl. L{uka KapHo 1 ero KoagpuuueHT noie3Horo JecTBus. IKo-
JIOTUYECKHE MTPOOIIEMBI TETUTOIHEPTETHKH.
TexHUUECKHE YCTPOICTBA M PAKTHUECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK,
KOHIULIUOHED.
Hemoncmpayuu
H3MeHeHne BHYTpEeHHEH SHEPTUHU Tejla IPU COBEPIICHUH Pa0OTHI: BBIIET IPOOKK U3 OYTBHUIKH MO ICHCTBUEM CKATO-
ro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe IMyTEM TpeHUs (BHICOEMOHCTPAITH).
W3MmeHenue BHyTpeHHEH 3HepTuu (TeMIepaTyphsl) Teja Mpy Tersionepeade.
OnbIT 110 aIMadaTHOMY PACUTUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Monenu napoBoil TypOMHBI, BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomol

12. V3mepeHune yIaenbHON TEIUIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeujecmea. Pazosvie nepexoovl

[Tapoo6pa3zoBanue n KoHAeHCauus. Mcnapenue u kuneHne. AOCOIIOTHAS M OTHOCUTEIIbHAS BIAXHOCTD BO3/yXa.
Haceimensstit map. Y aensHas Tersiora napoodpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JAaBJIEHUS.
TeEpnoe teno. Kpucrammyueckue n amopdHble Tena. AHU30TPOINHs CBOHCTB KprcTaoB. JKuakue kpucraibl. Co-
BpeMeHHbIe MaTepuanbl. [IaBnenne u kpuctamu3auus. Y AeiabHas TeroTa iasneHus. Cyonumanus.

YpaBHEHUE TEIJIOBOTrO OajaHca.

TexHuueckne ycTpoicTBa U NPaKTUIECKOE IPUMEHEHHE: TUIPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTUH TIOJTY-
YeHHs COBPEMEHHBIX MaTE€pPHUaJIOB, B TOM YHCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

JemMoHcTpanuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu NOHWKEHHOM JIaBJICHHU.

CrniocoObl n3MEpeHHs BIaXKHOCTH.

Habnronenue HarpeBaHus 1 IJIaBJICHUS KPUCTAIIIMUECKOTO BEILIECTBA.

JleMoHCTpanys KpUCTalIOB.

13. YueHuueckuii SKCIEpUMEHT, J1a00paTOpHBIE PabOTHI
W3mepenne 0THOCUTENHHOM BIQXKHOCTH BO3/yXa.

Pasnesn 4. dnekTpoanHaMHKa

Tema 1. DiiekTpocTaTuKa

Onextpuzauus Tei. JNeKTpudeckuii 3apas. [Ba Buaa sneKTpuuecKux 3apsaaoB. [[poBoIHUKY, JUANEKTPUKH U MTOTY-
[IPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUECKOI0 3apsija.



B3anmopeiicteue 3apsaaoB. 3akoH Kymona. TodeuHbIi deKTpUIecKuii 3apsi. DieKTpudeckoe noje. Hanpsok€HHoCcTh
AIEKTpUUecKOoro noss. [IpuHIun Cynepno3uiuu AeKTpUIecKuX mnojei. JInHuu HanpsoKEHHOCTH AJIEKTPUUECKOTO
oJsl.

Pabota cui anekTpocTaTudeckoro mosis. [lorentman. PasHocts moTeHmanos. IIpoBOIHUKH U AUIEKTPUKH B DJICK-
TPOCTATHUECKOM ToJie. JuaneKkTpudeckast IpOHUIIAEMOCTb.

OnextpoémiocTh. KormeHcaTop. D1eKTpoEMKOCTh TUIOCKOTO KOHACHCATOpa. DHEPTHS 3apsHKEHHOTO KOHASHCATOpa.
TexHuveckue ycTpoucTBa U MPAKTUIECKOE MPUMEHEHHUE: AIEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTATHUECKAas 3aIluTa,
3a3eMIICHUE ICKTPOIPHUOOPOB, KOHJIEHCATOP, KOIMPOBAJILHBIN amnapaT, CTPYHHBIN MPUHTEP.

Hemoncmpayuu

Y CTpolCTBO U MPUHLIMT ACUCTBUA dJIEKTPOMETPA.

B3anmopeiicTBue HA3IEKTPU30BAHHBIX TE.

DIEKTPUIECKOE MOJIE 3aPSLKCHHBIX TEIl.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJeKTpocTaTHIeCcKas 3aIluTa.

JUpIeKTPUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOU[aAH IJIACTUH, PACCTOSIHUS MEXy HUMU U TUAJICK-
TPUYECKOI NPOHUI[AEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOPa.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomaot

14. Vzmepenue 31eKTpOEMKOCTH KOHICHCATOPA.
Tema 2. IlocTosHHBIN ekTpUYecKkuii TOK. TOKH B pa3IMYHBIX cpegax

DJIIEKTPUYECKUI TOK. Y CJIOBUS CYLIECTBOBAHUS AIIEKTpUUECKOro Toka. Mctounuku toka. Cuna Toka. [locTosiHHBIN
TOK.

Hanpsixenue. 3akon OMa 114 y4acTka Hemnu.

DneKTpUYecKoe CONPOTUBIICHKE. Y IeIbHOE CONPOTHUBIIEHHE BellecTBa. [locnenoBaTensHoe, apatienbHOe, CMEIIaH-
HO€ COeIMHEHHE ITPOBOIHHUKOB.

PaGora anextprueckoro Toka. 3akoH [xxoynsa—JleHna. MoITHOCTh 3JE€KTPHUYECKOTO TOKA.

DNEeKTPOABIDKYIIAsS CHJIa U BHYTPEHHEE COMPOTURIICHIE HCTOYHHIKA ToKa. 3akoH OMa JJis MOTHON (3aMKHYTO# ) dJIeK-
Tpuyeckoi nenu. Kopotkoe 3aMbikaHue.

DJeKTpOHHAs: NPOBOAMMOCTE TBEPIBIX METAJUIOB. 3aBUCUMOCTD COIIPOTHUBIICHHUS METAJUIOB OT TeMueparypsl. CBepx-
MIPOBOIUMOCTb.

OnekTpu4YecKuil TOK B BakyyMme. CBOKWCTBA 3JIEKTPOHHBIX ITY4KOB.

[Momymposoguuku. CoOCTBEHHAS U TIPUMECHAs IPOBOAUMOCTD MOIYIIpOBOAHIKOB. CBolicTBa p—N-niepexonaa. [oimy-
MPOBOJHUKOBBIE TPUOOPHI.

DJeKTpUUYECKUH TOK B paCTBOPAX M pacijiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAsT JUCCOUUAINS. DIIEKTPOIIU3.
OnexTpudecKuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma.

TexHuueckre ycTpoicTBa U NPaKTHUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, NCTOUHUKH TOKa, HJIeK-
TpOHArpeBaTesIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIHHBIE PUOOPHI, TEPMOMETP COIIPOTUBICHUS, BAKYYMHBIN IO,
TEPMHUCTOPHI U POTOPE3UCTOPHI, OTYIPOBOJHHUKOBBIN MO/, TATbBAHHKA.

Hemoncmpayuu

N3mepenne cuibl TOKa U HAITPSDKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LIMIMHIPUUECKHUX MPOBOAHHUKOB OT JUIMHBI, TUIOIIAH ITONEPEYHOT0 CEUEHUS U MaTepH-
aJa.

CwMmenranHOE coeTMHEHHNE TPOBOTHNKOB.

[Ipsimoe n3mepenne >neKTpoABIKYILEH criibl. KopoTkoe 3aMbIkaHNe ralbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEH-
HEro CONPOTHUBICHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoli paspsii 1 IpOBOAUMOCTE BO3/1yXa.

ORHOCTOPOHHSS MPOBOIUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol



15. Uzydyenune CMEIIaHHOTO COCTMHECHUSI PE3UCTOPOB.

16. M3mepeHue 3MeKTPOABMKYIIEH CHUITBI ICTOYHUKA TOKA M €T0 BHYTPEHHETO COTPOTHUBIICHUSL.

17. HabnroneHue 31eKTpom3a.
MesknpenMeTHbIe CBA3U
Nzyuenue xypca Gpusuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YIETOM COICPIKATEIBHBIX MEKIIPEIMET-
HBIX CBSI3EH C KypcamMy MaTeMaTUKH, OMOJIOTHH, XUMUH, Feorpaduu U TEXHOJIOTHH.
MexnpeMeTHbIE TTIOHSTHS, CBA3aHHBIC C U3YYCHUEM METOIOB HAYYHOT'O TIO3HAHHMS: SBJICHUE, HAYYHBINA (aKT, TUIIOTE-
3a, (hM3MYeCKas BEIIMYMHA, 3aKOH, TCOPUS, HAOJIOICHUE, SKCIICPUMEHT, MOJICIUPOBAHHUE, MOJIC)Ib, U3MEPCHUE.
Mamemamuxka: pemieHne CUCTEMbI YpaBHEHHH, IMHeHHas QyHKIMs, mapabdoina, runepboma, ux rpaduku 1 CBOWCTBA,
TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPHI ¥ UX MPOCKIIMK HA OCH KOOPJIUHAT, CIIOKEHUE BEKTOPOB.
Buonozun: Mexannueckoe IBUKEHUE B )KUBOU TIpUpoe, TP Py3usi, 0CMOC, TEIIIO0OMEH YKUBBIX OPraHU3MOB (BUJIBI
TEIUIONEPEeIauH, TEIJIOBOE PABHOBECHE), SIICKTPUUCCKHE SBJICHYSI B XKUBOW MTPHUPO/IE.
Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIIOBbIC
CBOMCTBA TBEPBIX TEI, HKHUIKOCTEH U Ta30B, JIEKTPUICCKUE CBOMCTBA METAILIOB, JJICKTPOJIUTHYECKAS JUCCOIUAIINS,
raJibBaHUKa.
T'eozpaghusn: BNaxXHOCTh BO3/IyXa, BETPhI, 0APOMETP, TEPMOMETP.
Texnonozun: npeobpazoBaHne ABUKEHUHN C UCTIOIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, TTOITUITHUKH,
HCIIOJIb30BaHHE 3aKOHA COXPaHEHHs UMITyJIbCa B TEXHUKE (paKeTa, BOJAOMET U APYTHe), ABUraTellb BHYTPEHHETO Cro-
paHus1, mapoBasi TypOUHa, OBITOBOH XOJIOMUILHUK, KOHIUIIMOHEP, TEXHOJIOTHHU TOJyYSHHsI COBPEMEHHBIX MaTepHa-
JIOB, B TOM YHCJI€ HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHH, SIEKTPOCTATUUECKAS 3aIHTa, 3a3eMIICHHE 3JICKTPOIIPUOOPOB,
KCEPOKC, CTPYWHBIN TIPUHTEP, SICKTPOHATPEBATEIBHBIC MPHOOPHI, IEKTPOOCBETUTEIBHBIC IPUOOPHI, TATEBAHHKA.
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Paznen 4. DinekTpoauHaMuKa

Tema 3. MaruuTHoe noJie. JJeKTPOMATHUTHAS UHIYKIUSA

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBre MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1oJjie. BekTop MarHuTHON HHAYKIHH.
[IpuHIHKI Cynepno3uiu MarHUTHBIX MoJiel. JIMHMKM MarHuTHOW MHAYKIWH. KapTHHa TMHUA MarHUTHOW MHAYKIIUU
TOJISl IOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJjie IPOBOJHMKA ¢ TOKOM. KapTruHa TWHUI HHAYKIMKA MarHUTHOTO TIOJIS ATTMHHOTO MPSMOTO IMPOBOAHU-
Ka M 3aMKHYTOT'0 KOJIBLIEBOT'O NMPOBOJAHMKA, KATYyIIKH ¢ TOKOM. OmbIT OpcTena. Bzaumoaeiictsue NpoBOIHUKOB C TO-
KOM.

Cuna Amrmepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAy b 1 HanpaBieHue. JBrKeHne 3apspKeHHOM YacTUIbl B OTHOPOJHOM MarHuTHOM moje. Pabo-
Ta cuibl Jlopeniia.

SIBneHne >eKTpOMarHuTHOW MHAYKIUH. [I0TOK BEKTOpa MarHUTHOM MHAYKLIUH. DJIEKTPOABIDKYILAs CHUJIa HHAYKLUY.
3aKoH 3NIeKTpoMarHuTHOM uHaAykuuu dapazes.

BuxpeBoe snekTpuueckoe mose. IMeKTPOABIKYIIAs CHUIa MHAYKLIUU B IPOBOJHHKE, IBIKYIIEMCS TTOCTYNATEIbHO B
OJTHOPOJTHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NnaykTrBHOCTD. SIBNIEHNE CAaMOMHIYKITHH. DJIEKTPOABIKYIIAS CHIIa CAMOMHTYKITHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNIEeKTPOMArHUTHOE TIOJIE.

TexHnyeckue ycTpolcTBa M MPaKTUIECKOE IPUMEHEHNE: TIOCTOSIHHBIE MAarHUTBI, JJIEKTPOMAarHUThI, JEKTPOIBUTA-
TE€Jb, YCKOPUTENHN 3JIEMEHTAPHBIX YacTHUIl, HHAYKIIMOHHAS T1€Yb.

Hemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM.

JInHNM MHAYKIMK MarHUTHOTO MOJIS.

BsaumogeiicTBue AByX NPOBOAHHUKOB C TOKOM.



Cuna Amrepa.

HetictBue cuibl JIopeHIa Ha HOHBI AIEKTPOIUTA.

SIBrieHME 3JIEKTPOMArHUTHOM UHAYKITUH.

IIpaBuio Jlenna.

3aBUCHUMOCTH JIEKTPOABIKYIICH CUIIBI MHIYKIIUK OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA.
SIBneHre CaMOMHAYKIINH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomaol

1. V3yuyeHure MarHUTHOTO TOJIS KaTYIIKHA C TOKOM.
2. Hccnenosanue AeWCTBHS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.
3. HccrnenoBanue SBICHUS 3JICKTPOMArHUTHOW WHAYKITUH.

Pazgen 5. Kosnebanusi U BOJIHBI
Tema 1. Mexannyeckue H 3JIeKTPOMAarHUTHbIE KOJIe0aHUSA
KonebatenbHas cucrema. CBOOOIHBIE MeXaHHUecKHe Kojebanus. ["apmonnyaeckue koiedbanns. [lepuom, qacrora, am-
wmtyaa u ¢asza xonebanuid. [IpykuHHBIN MasTHUK. MaTeMaTH4ecKuii MasTHUK. Y paBHEHHE TAPMOHHYECKUX KOJIe-
Oanwuii. [IpeBparenue sHepruu Npu rapMOHNUUYECKUX KOJICOAHHSAX.
Konebarenpubiit KOHTYp. CBOOOIHBIE 3I€KTPOMAarHUTHBIE KOJeOaH! B HIeaIbHOM KoJie0aTeIbHOM KOHTYpe. AHao-
TS MEXIY MEXaHUYECKUMH U 3JIEKTPOMAarHUTHEIMH Koniebanusimu. @opmyina ToMcoHa. 3aKoH COXpaHEHHUs SHEPTHH
B UJICATBHOM KO0JieOaTeTbHOM KOHTYpE.
[IpencraBienue o 3aTyxaromux Konebanusx. BoiHyxaeHHbIe MexaHn4yeckue KoneOanus. Pesonanc. BeinyxneHHbIe
AIIEKTPOMAarHUTHBIE KOJICOAHHSI.
[lepemennsiit Tok. CHHYCOMIANBHBINA MTEpeMEeHHBIA TOK. MOIITHOCTh IEPEMEHHOTO TOKa. AMILTUTYIHOE U IEHCTBYIO-
1iee 3HauYeHNe CUJIbI TOKA U HaIPsHKEHHS.
Tpancdopmatop. [IponsBoacTBo, epenaya 1 moTpedIeHHe MEKTPUIESCKOH SHEPTUH. DKOJIOTHUECKIE PUCKHU TIPH
MIPOM3BOJICTBE 3JIEKTPodHEepruu. KynbTypa ncnonb30BaHus 37€KTPOIHEPTHY B IOBCETHEBHOM KHU3HH.
TexHu4yeckue ycTpoicTBa 1 MpakTHUIECKOE IPUMEHEHUE: NIEKTPUUECKUI 3BOHOK, TeHEepaTop MEPEMEHHOTO TOKa, JIH-
HHUH JJIEKTpoIepeaay.
Hemoncmpayuu
HccnenoBanne mapaMeTpoB KoyiebaTeIbHOW CHCTEMBI (TIPYKMHHBINA MITH MaTEMaTHUECKUI MasTHUK).
Habmonenue 3aryxarommx KoixeOaHMiA.
Hccnenoanre CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.
Habnronenue pesonanca.
CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.
OcuunnorpamMmel (3aBUCHMOCTH CHIIBI TOKA M HANIPSDKEHUST OT BPEMEHH) JUIS DJICKTPOMArHUTHBIX KOJIeOaHHH.
Pe3onaHc npu nocinenoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH U KOHAEHCATOPA.
Monenb TUHUM 3NEKTpOoTIepe1adH.
Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomot

4. HccaenoBaHue 3aBUCUMOCTH IIEPHOAA MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl TPy3a.

5. HccrnenoBanne nepeMeHHOro TOKa B LIEMH U3 MOCIIE0BAaTENbHO COSMHEHHBIX KOHIEHCATOpa, KaTYIIKH U pe-

3HUCTOpA.

Tema 2. Mexann4yeckue H 3JIeKTPOMATHUTHBIE BOJIHBI
MexaHn4eckue BOIHBI, yCIIoBHs pacnpoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus U JTHHA BOJHEL [lomeped-
HBIE U [IPOI0JIbHBIE BONHBL MHTephepeHus 1 Tnppakius MEXaHHIeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKoCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.
DNeKTpOMarHuTHBIE BOJTHBI. Y CJIOBHS M3TYUYEHHS SIIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaIus BEKTO-
poB E, B, V B anexTpomMarauTHoi BosiHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE, IPEJIOMIICHHE, TOJIIpH3a-
uus, nudpaxus, narepdepernns. CKOPOCTh 3JEKTPOMArHUTHBIX BOJH.
[kana 3meKTpoOMarHuTHBIX BOJH. [[ppuMeHeHne 351eKTpOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.
[IpuHnIKIIEI pagnocBs3u U TeneBuIeHus. Paguonokanys.
DNeKTpOMarHuTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEeIbl.
TexHu4YecKkue yCcTpocTBa M MPAKTUIECKOE IPUMEHEHNE: MYy3bIKAJIbHBIE HHCTPYMEHTHI, YIbTPa3BYKOBas THarHOCTHKA

B TEXHHKE U MEJUIIMHE, Pajiap, paluonpuéMHHEK, TeIeBU30D, aHTeHHa, Tenedon, CBY-meus.
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Hemoncmpauuu
O6pa3oBaHue U pacrpOCTPaHEHUE MOTEPEUHBIX U MPOIOIBHBIX BOJH.
KoneGmomeecs Ter0 Kak HCTOYHUK 3BYKA.
HaGnronenue orpaxkeHus ¥ MPEIOMIICHUS] MEXaHUUECKUX BOJIH.
Habnronenune narepdepeHunn u tuppakinid MEXaHUIECKUX BOJIH.
3BYKOBOI pe30oHaHC.
Habnronenue cBs3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAOM U 4aCTOTOM KojIeOaHuH.
HccnenoBanne cBOMCTB 3NIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, TPEeJIOMIICHHUE, TOApU3anus, 1 pakuus, narepde-
peHIsL.
Tema 3. OnTuka
I'eomerpuyeckas ontuka. [IpsMonnHeiiHOe pacIpOCTpaHEHHUE CBETa B OAHOPOIHOM cpene. JIydu cera. Toueunslii uc-
TOYHHUK CBETa.
OtpakeHne cBeTa. 3aKOHBI OTpaXKeHHUs1 cBeTa. [locTpoeHne n300pakeHHi B TNIOCKOM 3€pKalie.
[Ipenomenue cBeTa. 3aKOHBI IIPeIOMIICHHS CBeTa. AOCOIIOTHBIN IOKa3aTelb npeaoMieHus. [lonmHoe BHyTpeHHEe
oTpaxxeHue. [IpenenapHbIi yroi MoJHOr0 BHYTPEHHETO OTPAaKEHMUSL.
Hucnepcus cBera. ClnoxkHBIN cocTaB Oenoro ceera. L[BeT.
Cobuparomre u paccenBaromye JUH3EL. ToHKas muH3a. DOKYyCHOE pacCTOSTHUE W ONITHYECKas CHila TOHKOW JIMH3HI.
[MocTpoenne n300paskeHHid B COOMPAIONINX U PACCEUBAIOIINX JTHH3aX. DopMyia TOHKOH MHH3EL. YBelUUeHHE, 1aBac-
MO€ JIMH30M.
[Ipenens npUMEHUMOCTH T€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOJCHNS MAKCUMYMOB X MUHU-
MYMOB B UHTE€P()EPEHLIMOHHON KapTHHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.
Hudpaxuus ceera. Judpakiumonnas pemérka. Y cinoBre HaOI0IeHUS TIaBHBIX MAKCUMYMOB ITPH TaJICHUH MOHOXPO-
MaTHYECKOI'0 CBeTa Ha NU(PPAKLHUOHHYIO PELIETKY.
ITonstpusanus ceera.
TexHuueckue ycTpoicTBa U NpaKTHUECKOE IPUMEHEHHE: OUKH, JIyna, ¢poToanmnapar, IpOSKUUOHHBIH arnapar, MUK-
POCKOII, TEJIECKOII, BOJIOKOHHAs ONITHKA, AU(PaKIIMOHHAS pEIlETKA, MOISPOUT,.
Hemoncmpayuu
[IpsamonuHeliHOE pacipocTpaHeHUE, OTPasKeHHUE U MpeoMiieHHe cBeTa. OnTHYECKHe MPUOOpEI.
[TonHoe BHyTpeHHee oTpakeHne. Mojens CBETOBOIA.
HUccnenoBanne cBOCTB N300paKEHUI B JINH3AX.
Mojenu MUKpPOCKOIIa, TENECKOIa.
Habnronenue unrepdepenym crera.
Habmonenue mudpaknmm cBeTa.
Hab6mronenue nucnepcuu certa.
[Tomyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.
[lony4enue criekTpa ¢ NOMOLIBIO TUPPAKIUOHHON PEIIETKH.
Habmonenue nonspusaiuu cBera.
Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomor
6. H3mepeHue nokazaTess MPEeIOMICHUS CTEKIIA.
7. HccrnenoBanne CBOWCTB M300paKEHUH B JTMH3AX.
8. Habmonenue aucrnepcuu cBeTa.
Pasnes 6. OcHOBBI cienHAJILHON TEOPHH OTHOCHTEJIBHOCTH
I'pasuIIBl IPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. [locTynaTs! crienuanbHOM TEOPHH OTHOCUTENFHOCTH: HHBAPH-
AHTHOCTb MOZYJISI CKOPOCTH CBETA B BaKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCUTENBFHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH U COKPAIIEHUE JITHHEI.
OHeprus ¥ UMITYJIbC PEISITUBACTCKON YaCTHIIBI.
CBsI3b Macchl ¢ 9HEPTHEN U UMITYJIBCOM PENSITUBUCTCKOM YaCTHIIBI. DHEPTUs MOKOSI.

Pasnea 7. KBanToBasi puzuka
Tema 1. Di1eMeHTbI KBAHTOBOH ONITHKH
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®doronsl. Popmyna [Inanka cBs3u 3Heprun HOTOHA C €r0 YaCTOTOM. DHEPrus U UMITYJIbC (POTOHA.

Otkpeitue u uccienosanue porodddexra. OnbiTel A. I'. Cronetosa. 3akoHs! poToddpdexTa. YpaBHeHHe DUHIITEIHA
s hotoaddexra. «KpacHas rpanuiiay Gporodddexra.

Hanenue ceera. OnbiThl I1. H. JleOenena.

XUMHYECKOE JEHCTBUE CBETA.

TexHuueckue ycTpoicTBa U NPaKTHUECKOE IpUMEHeHHe: (OTOIEMEHT, POTOAATUHK, COHEUHAs OaTapesi, CBETOAU-
ol.

Hemoncmpayuu

®oTto3(dexT Ha ycTaHOBKE ¢ TUHKOBOW TUTACTHHOM.

Hccnenoanue 3akoHOB BHelIHero GoTodddexra.

Ceeronnon.

ConneuHast Oatapesl.

Tema 2. CTpoeHue aToma

Monens aroma Tomcona. OnbiTer Pesepdopaa mo paccesnuto o -yactuil. [lnanerapuas moaens atoma. [locTymate
Bopa. N3ny4yenune u nornomuienne GoTOHOB IpH MEepexoje aToMa ¢ OAHOTO YPOBHS SHEPTHH Ha Apyroil. Bumer crek-
TpoB. CHEKTp YPOBHEH SHEPIUHU aTOMa BOAOPOJIA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyasipHO-BOIHOBOH Ayaiu3M.

CrioHTaHHoE U BBIHYXX/ICHHOC U3JIYYCHHC.

TexHnyeckne yCcTpoicTBa M MPAKTUIECKOE MMPUMEHEHNE: CIIEKTPAIBbHBIN aHAIH3 (CIIEKTPOCKOT), JIazep, KBAHTOBBIN
KOMIIBIOTED.

JeMoHCTpauuu

Monens onbiTa Pesepdopna.

Onpenenenne IIMHBI BOJIHBI JIa3epa.

HaOmonenne muHeHYaThIX CIIEKTPOB U3TYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomol

9. HabmroneHne TMHEWYATOTO CIIEKTPa.
Tema 3. AToMHOe PO

OKCIEpPUMEHTHI, I0Ka3bIBAIOIINE CI0KHOCTD CTpoeHH siapa. OTKpbITHe panrunoaktuBHOCTH. OnbiThl Pesepdopaa mo
OIIPEIENICHHUIO COCTaBa PaJoaKTUBHOrO n3nyueHus. CoiicTBa anbda-, 0eTa-, raMMa-u3nydeHus. Bnusaue pagnoak-
THBHOCTH Ha JKHBbIE OPTaHU3MBI.
OtkpeiTHE TPOTOHA U HeWTpoHa. Hykionnas mozaens sapa I'eiizenbepra—Banenko. 3apsa aapa. MaccoBoe 4yuciio
sinpa. M3oTomsl.
Anbda-pacnan. DIeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnai. 'amma-uznyuenne. 3aKOH paJloaKTUBHOTO pacnasa.
DOHeprus cBsI3U HyKJIOHOB B sape. SAnepHsie cuibl. [ledekt maccs sapa.
SnepHble peakiuu. [lenenue u cunTes suep.
SAnepusriii peaktop. TepmosiaepHsiit cuaTes3. [IpobiemMbl 1 NepCHeKTUBEI SASPHON IHEPTETUKU. DKOJIOTHIECKUE ACTICK-
THI SIICPHOM SHEPrETUKU.
OnemeHTapHbIe YacTHIIbI. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOIEHHS U PETUCTPALMU 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbBIC B3aUMOCHCTBYS. EMUHCTBO (M3MYECKOM KapTHHBI MHUpa.
TexHHnuyeckue ycTpoicTBa U MpakTUIECKOE IPUMEHEHNE: JO3UMETP, KaMepa BuibcoHa, siiepHbIil peakTop, aTOMHAs
oomba.
Hemoncmpayuu
CuéTunK HOHM3HUPYIOINX YaCTHLI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol
10. UccnenoBanue TpekoB yacTHil (TI0 TOTOBBIM poTorpadusm).
Pazoen 8. Inemenmur acmponomuu u acmpogusuku
Oransl pa3BUTHS acTpOHOMUH. [IpuKIanHOe 1 MUPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMUH.
Bun 3BEé3nnoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IUIAHEThI, UX BUAUMOE JIBHKECHUE.
ConHeunas cucrema.
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Comnare. ComaedHas akTHBHOCTE. Mcrounuk sHeprun CotHITa 1 3BE311. 3BE3/BI, HX OCHOBHBIC XapaKTEPUCTUKH. J[na-
rpaMMa «CHEKTPATBHBIN KJIacC — CBETUMOCTBY. 3BE3/bI TTIaBHOW MOCIIEI0BATENLHOCTH. 3aBUCMMOCTh «Macca — CBe-
THMOCTB» IS 3BE3]1 TIIaBHOM MMOCiIenoBaTeIbHOCTH. BHyTpeHHEE cTpoeHwme 3BE31. COBpeMEHHBIC MPEACTABICHUS O
MPOUCXOXKIEHUH | HBofonmH COoHITA U 3BE3/1. DTambl )KU3HH 3BE3I.

Mneunsiit [Tyt — Hamma [Manaktuka. [lonoxenne u aeuxenue Connna B ["anaktuke. Tunsl ranaktuk. Paguoranaktu-
KU 1 KBa3apsl. YEpHBIE TBIPHI B SApaX TaaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06mna. Pazoeranue ranaktuk. Teopus bonbioro B3peiBa. PennkroBoe
W3ITy4YeHHeE.

Macmrabuas cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnrlie mpobiaemMbl acTpOHOMUMU.

Yuenuueckue nabnwooenus

Habnronenust HeBOOPY>KEHHBIM TJIa30M C UCHOIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHHU TSl OTIPEICICHUS MOJI0Ke-
HUS HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3aMs1 CeBEpHOIO MOMYIIApHUs U SIPKHE 3BE3BI.
Ha6monenus B teneckon Jlynsl, mnaner, Mneunoro [lyTu.

O6o0matomiee TOBTOPEHUE

Ponp hm3uky 1 acTpOHOMUH B SKOHOMHUYECKOW, TEXHOJIOTHIECKOH, COIMAaTbHON M 3TUIECKOH cepax NesTellbHOCTH
YeI0BeKa, POIIb M MeCTO (DM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, POIIb (PU3NIECKON TEOPHH B
(hopMHUpOBaHUM MIPEACTABICHUI 0 (PU3NIECKON KapTHHE MUPa, MECTO (PU3MUECKON KapTHHBI MUpPa B 0OILIEM PSIY CO-
BPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHHIA O IPUPOJIE.

MexnpeaMeTHble CBSI3U

Wzyuenne xypca ¢pusuku 6a30Boro yposHs B 11 kiiacce ocymecTBIsIETCS ¢ yIETOM COIACPKATEIBHBIX MEXKITPEAMET-
HBIX CBsI3eH C KypcaMH MaTeMaTHKH, OUOJIOTHU, XMMHUH, Teorpaduu 1 TEXHOJIOTHH.

Mesrcnpeomemmuple TIOHATYS, CBA3aHHBIE C U3YUCHUEM METO0B HAYYHOTO IIO3HAHMS: SIBIICHUE, HAYUHBIH (aKT, TUIIO-
Te3a, pu3nyeckas BeNIMYMHA, 3aKOH, TEOpHsl, HAOIOICHHIE, SKCIIEPUMEHT, MOICTTMPOBAHKE, MOJEIb, U3MEPEHHUE.
MamemamuKka: pelieHIE CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYEcKue QYHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTaH-
T€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMH HA OCH KOOPIUHAT, CII0KEHHE BEKTOPOB,
MPOM3BO/IHBIE AIEMEHTAPHBIX (PYHKIHIA, MPU3HAKH TIOJ00HS TPEYTOJIBHUKOB, ONpeielieHHE TUTOIaU MIOCKUX GUTyp
1 00BEMa Tel.

Buonozus: >nextpuyieckue siBJICHUS B )KUBOW MPHUPO/IE, KoJiebaTelbHbIE IBUKEHUS B )KUBOM MPUPOE, ONTHYECKHE
SIBIIEHUS B J)KMBOU NMPHUPO/IE, IeUCTBUE pPaJrallii Ha KUBBIE OPTaHN3MBI.

Xumusn. CTpoOeHUE aTOMOB U MOJIEKYJI, KpUCTAJIIMUECKast CTPYKTypa TBEPIBIX T, MEXaHU3MBI 00pa30BaHuUs KpU-
CTAJUIMYECKOHN pPEeIETKHU, CIIEKTPAJIBHBIN aHAIIN3.

T'eozpaghua: MarauuTHbIE TIONTIOCA 3€MIIH, 3aJI€KHM MAarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH, IPEACKa3aHue
3eMJIETPSICEHUI.

Texnonozua: TMHAYN 3MIEKTPOIIEpEIay, TEHEPATOP IEPEMEHHOTO TOKA, NIEKTPOABUTATENb, HHAYKIIMOHHAS TIe4b, pa-
nap, patuonpuéMHHEK, TeJIeBU30D, aHTeHHA, Teaedon, CBY-neus, NpoeKIMOHHBIN anmapar, BOJIOKOHHAs! ONTHKA, COJI-
HeuHas 6arapes.

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O
OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO ipenmera «Du3rka» Ha YpoBHE cpeHero oo1ero oopasosanus (6a30BbIH YPOBEHB) TOJKHO
00€eCTIeYNTh TOCTHXKEHHE CIIEAYIOINX JTUIHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHbBIX Pe3yIbTa-
TOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yNbTaThl OCBOEHHS yuyeOHOoro npeaMeTa «Pu3uKka» T0KHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTD
00y4aroIMXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPH-
SHTAIMi1, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIONIMX TPATUIIMOHHBIM IIECHHOCTSIM POCCHIICKOTO 00111e-
CTBa, pacIIMPEHNE )KU3HEHHOTO OIIbITa M ONbITa JEATENBHOCTH B IIPOIIECCE Pealn3aliii OCHOBHBIX HAlpaBJIEHUH BOC-
MUTATEeNTbHON AEATEIHHOCTH, B TOM YHCIIE B YACTH:
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1) rpaaaHcKoro BOCHHTAHUA:

c(OpPMHUPOBAHHOCTD TPAKAAHCKON O3UIUH 00yYarOIIErocs Kak akTHBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUHCKOTO
o0111ecTBa;

MPUHATHE TPAAULHOHHBIX O0IEYETOBECUYECKUX TYMAHUCTUIECKUX U IEMOKPAaTHIECKUX LIEHHOCTEI];

TOTOBHOCTB BECTH COBMECTHYIO JISSITETILHOCTD B HHTEpECax rPakIaHCKOTo 00IIecTBa, y4acTBOBAaTh B CaMOyIpaBJie-
HUM B 00pa30BaTeIbHOM OpraHu3alny;

yMEHHUE B3aMOJICHCTBOBATH C COLMATLHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX QYHKUUSIMH U Ha3HAUCHUEM;
TOTOBHOCTB K TYMAaHUTapHOW M BOJIOHTEPCKOM JEeATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTb POCCUHCKON TPaKIaHCKON UICHTUYHOCTH, aTPUOTH3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YUEHBIX B 001acTH QU3UKU U
TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO IIOBEACHUS;

CIOCOOHOCTD OLIEHMBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEICHUsI, OPUEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH, B TOM YHUCJIE B J€STENbHOCTH YIEHOTO;

OCO3HAHUE JTMYHOTO BKJIAJa B IOCTPOECHUE YCTOWIMBOTO OYAyILEro;

4) 3cTeTHYECKOT0 BOCIIUTAHUS S

3CTETUUYECKOE OTHOIICHHE K MUPY, BKJIIOUYasi SCTETUKY HAYYHOTO TBOPUECTBA, IPUCYILETo (PU3NYECKOI HayKe;

5) TpynoBOro BocnuTaHusM:

HHTEpEC K Pa3INYHbIM chepaM NpodecCHOHATBHOM NeITEeNbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM U TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OyayIuell npodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHbIC TUIAHBI;
TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO M caMOOOPA30BaHUIO B 00JacTH (PU3UKH Ha MPOTSHKEHUH BCEH JKHU3HU;
6) IKOJIOrHYeCKOr0 BOCIIHTAHMS:

c(OPMHPOBAHHOCTD IKOJIOTUUYECKOH KYJIbTYPHI, 0CO3HAHUE III00aTBHOTO XapaKTepa IKOJOTHYECKHX MPoOIeM;
[JIJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS LieJIeld yCTOWYMBOTO Pa3BUTHUS
YeJI0BEUECTBRA;

pacIIpeHne OMbITa JesITeTbHOCTH SKOJIIOTHUECKON HAIIPaBJICHHOCTH Ha OCHOBE MMEIOIINXCSI 3HAHUH 110 (PHU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;
0CO3HAHHWE IEHHOCTH HAYYHOMU JICATENILHOCTH, TOTOBHOCTD B TIPOLIECCE U3YyUYCHUST (PU3UKH OCYIIECTBISTh TPOCKTHYIO
1 MCCIIE0BATENBCKYIO AEATENIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeabHble YHUBEPCATHHBIC YICOHBIE TCHCTBUS

Ba3oBble jjoruyeckue a1eiicTBUs:

CaMOCTOSITEIbHO (hOPMYJTUPOBATh M aKTYaJIM3UPOBAThH IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPEAETISATH IETH IS TEIbHOCTH, 33/1aBaTh NapaMeTPhl U KPUTEPUH UX JTOCTHKEHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3palaThiBaTh IUIAH PELICHUS TPOOJIEMBI C YYETOM aHAIN3a UMEIOIIMXCS MaTEPUAIbHBIX U HEMaTePHaIbHBIX PeCyp-
COB;

BHOCHUTBH KOPPEKTHUBHI B IEATECIHLHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIEHUBATH PUCKHU TTOCIIECTBUAN
JeSATEIbHOCTY;

KOOPJIMHUPOBATH U BBIIOJHATH pa0OTY B YCIOBHSX PEalbHOTO, BAPTYaTbHOTO U KOMOWHUPOBAHHOTO B3aUMOICH-
CTBUS;

Pa3BHUBaTh KPEATHBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

ba3oBble uccienoBaTebLCKUE AelicTBUS:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KJIFOUEBBIMU IMOHATHIMH U METOAaMHU (PU3MUYECKON HAYKH;
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BIIAJICTh HABBIKAMHU yIeOHO-UCCIIEA0BATEIHLCKON 1 IIPOSKTHOMN AEITEILHOCTH B 00IacTH (PU3UKH, CITIOCOOHOCTHIO M
TOTOBHOCTBIO K CAMOCTOSITSIIbHOMY MTOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3UICCKOTO COJCPKAHUS, TPUMCHEHHIO pa3-
JIUYHBIX METOJIOB MTO3HAHWS,

BIIQ/IETh BUAAMH ACSITEIHHOCTH I10 TOTYYSHHUI0 HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH, TPeo00pa30BaHUIO U IPHIMEHE-
HUIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCJIC IIPU CO3JaHUH YUEOHBIX MPOSKTOB B 00JIACTH (DU3HKHU;
BBISIBIISIT IPAYUHHO-CIIEJICTBEHHBIE CBSI3H U aKTyalTU3UPOBATh 3a7ady, BBIIBUTATh THUIIOTE3Y €€ pelIeHns, HaX0IUTh
apTryMEHTBI JUIA J0Ka3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3a/1aBaTh IApaMETPhl U KPUTCPUH PEIICHUS;

aQHAJIM3UPOBATH MOJYYCHHBIC B XOJIE PEIICHUS 33]]a4H PE3Y/IbTaThl, KPUTHUECKU OLICHUBATH UX JIOCTOBEPHOCTD, MTPO-
THO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 33]]a4X B 00Pa30BaTEIBHON ICATSIBHOCTH, B TOM YUCIIC MIPH U3YICHUU (PU-
3WKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETb MIEPEHOCUTD 3HAHUS 110 (DU3UKE B MMPAKTHUCCKYIO 00JIACTh KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX ITPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC UJCH, IPE/IaraTh OPUTHHAIBHBIC MTOAXO0 bl U PEIICHHUS,

CTaBUTH MPOOIIEMBI U 3a]1a49H, TOYCKAIOIINE aThbTePHATHBHBIE PEIICHNSI.

PaGora ¢ unpopmanueii:

BJIaACTh HaBBIKaAMU IMOJTYUYCHU A I/IH(bOpMaHI/II/I (1)I/I3I/I‘-ICCKOI‘O COACPIKaHUA N3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOA-
TEJIHHO OCYIIECTBIATH MOKUCK, aHAIIN3, CUCTEMATH3AIUIO ¥ HHTEPIIPETALINI0 HHPOPMAIINH PA3IAIHBIX BUIOB U (HOpM
MpeCTaBIICHUS;

OIIEHWBATh JIOCTOBEPHOCTH WH(OPMAITNH;

WCIIONB30BaTh CPEICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTHBHBIX, KOMMY-
HUKAaTUBHBIX U OPraHru3allMOHHBIX 3a/1a4 C CO6J'IIOI[€HI/ICM Tpe6OBaHI/II\/II OPTOHOMUKH, TCXHUKH 663OHaCHOCTI/I, TUTr'ue-
HBI, pecypcocOepekeH s, TPaBOBBIX U AITHIECKUX HOPM, HOpM HH(POPMAIIHOHHON 06€3011aCHOCTH;

CO3JIaBaTh TEKCThI (PU3NUECKOTO COJEPIKaHUS B Pa3IMUHBIX popMaTax ¢ yd4éToM HazHaueHHUs UHPOPMAIIH U LIEIEeBOM
ayIUTOPHH, BEIOWpasi ONTUMAIBHYIO (hOpPMY MPEACTABICHUS U BU3yaTH3aIiH.

KoMMyHnkaTHUBHBIE YHUBepcaJIbHbIE y4eOHbIe el CTBUA:

OCYILECTBIIATH OOIEHHE Ha yPOKax (PU3UKH U BO BHEYPOUHOH IEATEIBHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOHQIUKTHBIX CUTYallui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIOIB30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHYyalIbHOU pabOTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI € Y4ETOM OOIIMX UHTEPECOB U BOZMOKHOCTEH KaXKIOT0 YIeHa
KOJUIEKTHBA;

HPUHUMATh LEIH COBMECTHOM IE€ATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh AEHCTBUS 110 €€ JOCTHKEHUIO: CO-
CTaBIIATh TUIAH JICHCTBUH, pacnpeaessITh POJIU ¢ yYETOM MHEHHH YYaCTHHKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOM
paboTHI;

OLIEHMBAThH KAYECTBO CBOETO BKJIA/Ia M KAXJIOTO yYaCTHUKA KOMaH Ikl B OOIIUI pe3ysbTar 1o pa3paboTaHHBIM KpHUTe-
pusM;

MpejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MTO3UIIMHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOW 3HAYNMOCTH;
OCYIIECTBIIATH MO3UTHBHOE CTPATETUIECKOE TIOBEICHIE B PA3INYHBIX CUTYaIUAX, IPOSBISITH TBOPUYECTBO U BOOOpa-
XKeHue, ObITh HHUIUATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe AelCTBHSA

Camoopranuszanus:

CaMOCTOSITEIIBHO OCYIIECTBIISITH TO3HABATENLHYIO JAEATENILHOCT B 00JIaCTH (DU3UKU M aCTPOHOMUH, BBISIBIISITH TIPO-
OneMbl, CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 331U,

CaMOCTOSITETIFHO COCTABJISITh TUIAH PEIICHHs pacuETHBIX U KaYECTBEHHBIX 3aj[ad, TJIaH BBHITOJHEHUS MPAKTHIECKOM
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEIIOYTEHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaIHsIM;

pacmupsTh paMKH y4eOHOTo MmpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUI;

15



JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHNE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

CIoco0CTBOBATh (POPMHUPOBAHHUIO U HPOSIBICHUIO SPYIAUIIUH B 00JaCTH (QHU3MKH, IOCTOSHHO HOBBIIIATH CBOM 00pa30-
BATEJIbHBII U KYJIbTYpPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHATILHBIA UHTEIUICKT:

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, BHOCHTH KOPPEKTHUBHI B JAESITETFHOCTD, OIEHNBATH COOTBETCTBHE PE3YIHTATOB Iie-
JISIM;
BJIa/ICTh HABBIKAMH MTO3HABATEIILHON Pe(ICKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA U MBICITMTEIBHBIX MPOIIEC-
COB, UX Pe3yJbTATOB U OCHOBAHUM;

WCIIOJIb30BaTh MPUEMBI pe(hIICKCUH [T OIICHKH CUTYalluH, BBIOOPa BEPHOT'O PEIICHMS,

YMETh OIICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHIDKEHHIO;

MPUHUMATH MOTUBBI U QpTYMEHTBI APYTUX MPU aHAIHU3E PE3YIbTaTOB ACSITCIHHOCTH,

MPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHAMATH MOTUBHI U pTYMEHTHI APYTUX MIPH aHAIHU3€E PE3yTbTATOB ACSITEIHHOCTH,

MpU3HABATh CBOE MPABO U MPABO JPYTHX Ha OIIUOKU.

B mporiecce mocTmkeHUs TMIHOCTHBIX PE3yIBTaTOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE IJIT YPOBHS CPEIHETO OOIIEro
o0pa3oBaHus y 00yJaONMUXCsI COBEPIICHCTBYETCS IMOIMOHATBHBIN HHTEIUIEKT, MPEATIONIArafoIInii ChOPMHUPOBAH-
HOCTbB:

CaMOCO3HaHWSI, BKITFOYAIOMIET0 CITIOCOOHOCTH MMOHUMATh CBOE YMOLIMOHAIIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS pa3-
BUTHS COOCTBEHHOH 3MOIMOHAIBHOM chephl, ObITh YBEPEHHBIM B ce0€;

caMOpeTyJINPOBaHUS, BKIIFOUAIONIET0 CAMOKOHTPOIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE ITOBE/ICHHUE, CITO-
COOHOCTB a/IalITUPOBATHCS K SMOIIMOHAIEHBIM U3MEHEHUSIM | MIPOSBISTH THOKOCTH, OBITh OTKPHITHIM HOBOMY;
BHYTpPEHHEH MOTHBAIIUH, BKIIOYAOIIEH CTPEMIICHUE K IOCTUKCHHIO LIEJIH U YCIIeXy, ONTHMU3M, HHUIIMATUBHOCTD,
YMEHUE ACHCTBOBATh UCXOAS U3 CBOMX BO3MOYKHOCTEH;

AMIATHH, BKIHOYAKOIIEH CIIOCOOHOCTh TOHUMATh SMOIIMOHAILHOE COCTOSIHUE JPYTUX, YUUTHIBATh €0 MPHU OCYIICCTB-
JICHUH OOIIEHWsI, CTOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMABHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C APYTUMHU JIFOJIbEMH, 3200THTHCS, TIPO-
SIBJIATH MHTEPEC U pa3periath KOHQIUKTHI.

HPEJIMETHBIE PE3YJIBTATDI

K xonuy o0yuyenust B 10 kj1acce npenmMeTHbIe pe3ybTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaKaTh C(HOPMHUPOBAH-
HOCTb y 00y4aronuxcs yMEeHHH:

e  JIEMOHCTPHPOBATH Ha IpUMEpax pPoJb U MECTO (PU3MKU B (JOPMUPOBAHMH COBPEMEHHOH HAay4YHOW KapTHHBI
MUpA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKON AEATENBHOCTH JIOACH;

®  YYHTHIBATh I'PaHMLBI PUMEHEHUS M3YYEHHBIX (PU3MUYECKHX MOJEJel: MaTrepualibHas TOYKa, WHepLuaabHas
cucreMa 0TcuéTa, abCOMOTHO TBEPAOE TEJIO0, UEaIbHBIN I'a3, MOJEIIN CTPOCHHS T'a30B, JKUAKOCTEH U TBEPIBIX
TeJ, TOYCYHBIH JIIEKTPUIESCKUH 3apsi1 PY pelieHNH GU3NUECKUX 3a/1a4;

e pacno3HaBaTh (pu3HUecKue ABIEHUS (TpoLecchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIISP-
HO-KMHETHYECKON TEOPUHU CTPOEHUS BEIIECTBA U AJIEKTPOJMHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE Ipsi-
MOJIMHEHHOE JBWXEHHE, CBOOOJHOE MaJeHHE TeJ, JABMKEHHE MO OKPYXHOCTH, MHEPLUS, B3aMMOJeiCTBUE
Ten, muddy3ns, OpOYHOBCKOE JBIKEHUE, CTPOSHHE KUIKOCTEH U TBEPIBIX Tell, M3MEHEHHE 00bEMa Tell MpH
HarpeBaHuM (OXJaKIEHHUH), TETUIOBOE paBHOBECHE, MCIIApEHNE, KOHACHCAIMS, MIJIaBICHNE, KPUCTAITH3AIHS,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHNE JABJICHUS Ta3a MPU €r0 HarpeBaHHWU B 3aKPBITOM COCYJIE, CBSI3b
MEX/1y ITapaMeTpaMH COCTOSTHUS raza B U30MPOIIecCax, AEKTPU3AIH TeJ, B3aNMOAECHCTBIE 3aPsIIOB;

®  ONKCHIBATH MEXaHUYECKOE JIBMKEHHE, UCTIONB3Ys (PU3NYECKUE BEIIMYUHBI: KOOPJHHATA, ITyTh, IEpEMEICHNE,
CKOpPOCTh, YCKOPEHHE, Macca Tena, CHujla, UMITYJIbC Tejla, KHHETHYeCKas 3HEpTHs, MOTeHINAIbHAs YHEPTHs,
MexaHuueckas paboTa, MEXaHW4ecKasi MOIIHOCTh; IIPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3NUIECKUN CMBICI
WCTONB3YEMbIX BEIMYHMH, UX 0003HAYCHUS U €IMHHILIBI, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE AaHHYIO (hu3nyve-
CKYI0 BEJIMYUHY C IPYTMMHU BETMYUHAMM,

® ONKCHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBHIE SIBICHUS, UCIIONB3YS (PU3MUECKUE BEINUUHBL:
JaBJICHUE Tra3a, TeMIepaTypa, CpedHssl KUHETHUeCKas SHEprus XaoTUYECKOro JBHXKEHUS MOJIEKYJI, CpeIHe-
KBaJpaTHUYHAasi CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padora rasza, koadduuuent
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MIOJIE3HOTO JICHCTBHS TEIUIOBOTO JBHUIATENS; IPHU ONMMCAHWU TPABUIIBHO TPAKTOBATh (PU3MUECKHUN CMBICI HC-
MOJIb3yEMBIX BEITUYMH, UX 0003HAUEHUs M €JUHHUIBI, HAXOOUTh (DOPMYJIBI, CBSI3BIBAIOIIME AaHHYIO (hU3nye-
CKYIO BEIMYHMHY C IPYTMMH BEJIHYNHAM;

OIMCHIBAaTh U3YUYEHHBIE JEKTPUUECKHE CBOMCTBA BELIECTBA M DJICKTPUUIECKHUE SBICHUS (IIPOIECCHI), HCIIOIb-
3ys (pU3NYECKUE BEITMYMHBL: JIEKTPUUCCKUHN 3apsi, JIEKTPHUECKOE T10JIe, HAPSHKEHHOCTD TT0JIS, TOTSHITHA,
Pa3HOCTH MOTEHINAJIOB; IPY OMHMCAHNH NPABWIIFHO TPAKTOBATH (PM3NIECKHI CMBICT HCIOJIB3yEMbIX BEJINYNH,
ux 0003HaUCHHS M SUMHUIBI; YKa3bIBaTh (JOPMYJIIBI, CBS3BIBAIOLINE JAaHHYIO (PHU3HMUECKYIO BEJIHUMHY C APYTH-
MU BEJINYNHAMH;

aHaIN3UPOBATh (PU3NIECKHUE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3MUECKNE 3aKOHBI ¥ TIPHHIIHIIBI: 3aKOH BCe-
mupHoro Tsrorenwus, |, 1l u 11l 3akonsr HeroToHA, 3aK0H coXpaHEHUS MEXaHWYECKON SHEPTHH, 3aKOH COXpa-
HEHHS UMIYJbCA, TPUHIUI CYNEPHO3ULUH CHJI, IPUHIUI PaBHONPABUS HHEPIUANBHBIX CHCTEM OTCUETa, MO-
JEKYJSIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpeJHEH KUHETUYECKOU
SHEPTHH TEIUIOBOTO JIBIKEHHS MOJIEKYN C aOCOJIOTHON TEMIIEpaTypoi, MEpBBIi 3aKOH TEPMOIMHAMHKH, 3a-
KOH COXpaHEHHS JIEKTPUYECKOro 3apsija, 3akoH KymoHa, mpu 3TOM pa3inuuaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, ero MaTeMaTHYECKOE BEIpKEHUE U YCIOBHS (TPaHUIBI, 007aCTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NMPHUHIUIIBI JEHCTBHS MAIINH, TPHOOPOB U TEXHUYECKHX YCTPOUCTB; Pa3iIN4aTh ycCio-
BUS NX 0€30MaCHOTO MCIIOIb30BAHMUS B TIOBCEHEBHOM KHU3HHY;

BBITIOJTHATH SKCHEPHMEHTHI 10 UCCIEJOBAHUI0 (DM3HUYECKUX SBICHHH U TMPOIECCOB C HCIOIb30BAHUEM IpPSi-
MBIX W KOCBEHHBIX H3MEPEHHH, IPH 3TOM (HOpMYIHPOBaThH MPoOIeMy/3a1ady 1 THIIOTE3y YIeOHOTO dKCIIepH-
MeHTa, cOOUpAaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 000pyI0BaHUs, TPOBOJUTE OIBIT M (DOPMYIHPOBATH BBHIBO-
JIBI;

OCYIIIECTBIIATH NPSIMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIWYMH, TIPH ITOM BBIOMPATH ONTHMAIIBHBINA
c11oco0 M3MepeHH s M UCIIOIb30BaTh H3BECTHBIE METO/IbI OLICHKH ITOTPEITHOCTEH H3MEpPEeHNIT;

HCCJIICA0BATh 3aBUCUMOCTU MCKIY (I)I/I?:I/I‘IGCKI/IMI/I BCJIMYUMHAMU C HUCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II\/'I, nmpu
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAaThl MOJYYCHHON 3aBUCUMOCTH (DU3MUYCCKUX BEIIU-
YUH B BUJIE Ta0JIHI U TPa(HKOB, JCJIaTh BHIBOBI 110 PE3yJIbTaTaM MCCIICIOBAHMS,

coOroIaTh IpaBmiIa OE30IIaCHOTO TPy/aa MPU MPOBEICHUN HCCIICIOBAHUI B paMKax y4eOHOTO SKCIIEPUMEHTA,
y4eOHO-HUCCIeI0BAaTEIbCKOW W TIPOSKTHOW NIESTENFHOCTH C HMCIOJIB30BAHHEM HM3MEPHTENBHBIX YCTPOUCTB U
nabopaTopHOTo 00OPYAOBAHUS;

pemaTh pacyéTHbIC 337a4M C SBHO 3aJaHHON (pU3MYECKOil MOIENBIO, UCTIONB3YS (PU3MUYECKHE 3aKOHBI U TPHH-
IIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7jaull BHIOUpATh (U3NUECKYIO MOJIEIb, BBIACIATh (PU3NUECKUE BEITUYH-
HBI ¥ HOopMyITBI, HEOOXOIUMBIE ISl €€ PeIeHNs, TPOBOANTH PACUETHI M OLIEHUBATh PEATEHOCTD MOIYYEHHOTO
3HauCHUS (PU3NYECKOMN BEINYNHEI;

peiaTh Ka4€CTBCHHBIC 3a/Ja4l: BBICTPAUBATE JIOTHYCCKHU HCIIPOTHBOPCUUBYIO LIETIOYKY paccyn(aeHHﬁ C OIIo-
poli Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PH3HUYECCKHE SIBICHMUS,

UCIIONb30BaTh TIPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HH(pOPMAIMOHHBIE TEXHOJOTWH IS TOHWCKA,
CTPYKTYPHUPOBaHHS, MHTEPIPETALMH U MPECTaBICHUS Y4eOHOW W HayYHO-NIOMYJISIPHONW MH(OPMAIINH, TTOITy-
YEeHHOH U3 pa3InYHbIX HICTOYHUKOB, KPUTHYECKH aHAIN3UPOBATh MOITydaeMyto HH(OPMAIIHIO;

MPUBOJIUTH MIPUMEPHI BKIIA/Ia POCCUHCKUX M 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
MPOLECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

WCTIONB30BaTh TEOPETHUYECKUE 3HAHHS MO (HU3MKE B MOBCEJIHEBHOW XHM3HU Ui oOecriedeHus 0e30MacHOCTH
npu oOpaleHny ¢ IpudopaMHu M TEXHUYECKUMH YCTPOWCTBAMH, JJISi COXPAHEHHUS 37I0POBBSI U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPY’KAIOIEeH Cpe/e;

paboTaTh B rpymnre ¢ BBIIOJHEHUEM Pa3IMYHBIX COIMAIbHBIX POJIeH, MIaHUPOBATh PaOdOTy TPYIIHI, paHo-
HAJIbHO pacHpeaciisaiTh O6H33HHOCTI/I 1 ITAaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyalUsaX, aA€KBATHO
OIIEHMBATH BKJIAJ KaXAO0TO U3 YIACTHUKOB TPYIIHI B PEIIEHHE pacCMaTPUBAEMOM MPOOIEMEI.

K xonuy o0yuyenus B 11 ki1acce npenmMeTHbIe pe3ybTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMHUPOBAH-

HOCTb y 00y4Jaronmuxcs yMEeHUH:

JeMOHCTPHPOBATh Ha MPHUMEPax Poiib U MecTO (HU3UKH B (POPMHUPOBAHMH COBPEMEHHOW HayYHOH KapTHUHBI
MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B MPAKTHYECKON NEATENBHOCTH JIIOJIEH, LEIO0CT-
HOCTb | €JIMHCTBO (PM3MUYECKON KapTHHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS! H3YYEHHBIX (DPU3UYECKUX MOJICIIeH: TOYCUHBIH ANEKTPHUYSCKUN 3apsiy, JTyd
CBE€Ta, TOUECUYHBII UCTOYHUK CBETA, SIACPHAS MOJENb aTOMa, HYKJIOHHAsI MOJIEJb ATOMHOTO Sijpa MPpHU PELLICHUN
¢duznueckux 3aaad;

pacmo3HaBath (hu3NUYecKHe SBICHUS (IPOLECCH) U OOBACHATh MX HA OCHOBE 3aKOHOB BJICKTPOJUHAMUKH U
KBaHTOBOM (DU3UKH: BIIEKTPUUECKasi IPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEHCTBUS
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TOKa, B3aMMOJEHCTBUE MAarHUTOB, JIEKTPOMArHUTHAsI MHIYKLUS, JeHCTBIE MarHUTHOTO IOJIS1 HA IIPOBOJAHUK
C TOKOM U ABHXXYIIMHCS 3apsf, SJIEKTPOMAarHUTHBIE KoJeOaHUS W BOJHBL, MPSIMOIMHEWHOE paclpoCTpaHEeHHE
CBETa, OTPaXEHHE, NpesIOMIICHNE, HHTepdEepeHIHs, TU(paKIys U MOIsSpU3alisl CBEeTa, AUCIEpCHs cBeTa, o-
ToaiekTprueckuil 3 dekt (poroaddekr), cBeToBOE MaBiICHHE, BOSHUKHOBEHHE JIMHEHYATOrO CICKTpa aToMa
BOZIOPOJIa, ECTECTBEHHAs! U ICKYCCTBEHHAsI PalHOaKTUBHOCTB;

OIMCHIBATH U3yYCHHBIC CBOMCTBA BEIIECTBA (IEKTPHUYECKHUE, MarHUTHBIC, ONITUYECKUE, SJCKTPHUECKYIO MPO-
BOJWUMOCTH Pa3IMYHbIX CPENl) U AIEKTPOMATrHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUUNHBI:
UIEKTPUYECKUIN 3apsif, CUjia TOKa, JIEKTPUUYECKOE HANPSDKEHUE, HIIEKTPUYECKOE CONPOTHUBICHUE, PA3HOCTh
MOTEHIIMAIOB, MIEKTPOABIKYILAs cuia, paboTa TOKa, MHIYKIHS MarHUTHOTO 1oJis, cuina Ammepa, cuna Jlo-
peHIIa, THAYKTUBHOCTD KaTYIIKH, SHEPTH 3JEKTPUUECKOT0 U MAarHUTHOTO IOJIEH, MEpHo] ¥ 4acToTa Kojeba-
HUI B K0oJeOaTensHOM KOHTYpE, 3apsii U crjla TOKa B MPOIECCe TAPMOHMYECKHUX 3JICKTPOMArHUTHBIX Koleba-
HUM, HOKYCHOE pacCTOSHUE U ONTHUYECKAas CHUja JIMH3bI, IPU ONMCAHUM INPABMWIBHO TPAaKTOBaTh (hH3MUECKUI
CMBICIT HCTIOJIb3YEMBIX BETMUUH, HX 0003HAYCHHSI M COUHUIIBI, YKa3bIBaTh (JOPMYIIbI, CBI3BIBAIOIINE JAHHYIO
(bu3MYECKyI0 BEIMYHHY C IPYTUMHU BEIMYHUHAMU;

OIMCHIBATh U3YUECHHbBIC KBAHTOBBIC SIBJICHHUS U IIPOLIECCHI, UCTIONB3Ys (PU3MUECKUE BETMYUHBL: CKOPOCTD JIEK-
TPOMAarHUTHBIX BOJIH, IJIMHA BOJHBI M YacTOTa CBETAa, SHEPTUSA M MMITyJbC (POTOHA, NMEPUOJ MOJIypaclaja,
SHEPTusl CBSI3U aTOMHBIX sIIEP, IPU OMMCAHUM NIPABUIIBHO TPAKTOBATh (PU3NUECKUII CMBICT UCHOIb3YEMbIX BE-
JIMYUH, UX 00o3Ha4YeHus U CAWHUIIBI, YKA3bIBATH (I)OpMy.]'H)I, CBA3bIBAIOIIUC JAHHYIO (I)I/I?)I/I‘-ICCKYIO BCJIIMYUHY C
OPYTUMHU BEJIMYMHAMM, BBIYUCIISATH 3HaUCHUE (PU3NUECKON BETUUMHBI;

aHAJIM3UPOBATh PU3NUECKHUE MIPOLIECCHI U SIBICHUS, UCIIONb3Ys (PU3NIEeCKHEe 3aKOHBI ¥ IPUHIMIIEL 3aKoH OMa,
3aKOHBI IIOCIICIOBATENBHOIO M MApaljIeIbHOIO COEJUHEHUS! NPOBOJHHMKOB, 3akoH Jxoyms—JleHna, 3akoH
AIIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH MPSIMOJIMHEHHOTI0 pacrlpoCTpaHEeHHUs! CBETa, 3aKOHBI OTPaKEHHS CBETA,
3aKOHBI TPEJIOMJICHUS CBETA, ypaBHeHHE DitHmTelHa A PpoTodddekTa, 3aKOH COXpaHEHUsI SHEPTHHU, 3aKOH
COXpPaHEHUSI MMITYJIbCa, 3aKOH COXPAHEHUs 3NMEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHHs] MacCOBOIO 4YHCIIA,
nocTyiatel bopa, 3aKOH paZinOaKTUBHOIO paclaza, Ipu 3TOM pas3jindaTh CIOBECHYIO ()OPMYJINPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAYKCHUE U YCIOBUS (TPaHHUIBI, 00JIaCcTH) TPUMEHUMOCTH;

OTIpEIeIIATh HAIIPABJICHNUE BEKTOPA MHAYKIIMYA MarHUTHOTO IOJISl IPOBOAHUKA C TOKOM, CHJIBI AMIIEpa U CUJIBI
JlopeHua;

CTPOUTH U ONIUCHIBATh N300paXKEHUE, CO31aBaeMOe IUIOCKUM 3€pKajloM, TOHKOH JIMH30M;

BBIMOJIHATH 3KCIIEPUMEHTHI 110 MCCIECIOBAHUIO (PU3UUECKUX SBJICHUI M MPOLIECCOB C UCIOJIB30BAaHHEM MpS-
MBIX W KOCBEHHBIX HU3MEPEHHIA: IPH 3TOM (pOpMyIHpoBaTh mMpodieMy/3agady 1 THIIOTe3y YIeOHOTO SKCIIepH-
MeHTa, cCOOMPAaTh YCTaHOBKY M3 MPEIIOKEHHOr0 000pyI0BaHUs, IPOBOJUTE OIBIT M (DOPMYIHPOBATH BBHIBO-
JIbI;

OCYILECTBIIATH NPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEJIUYMH, IPU 3TOM BBIOMpPATh ONTUMAaIbHBIHI
CHoco0 U3MEPEHUs U UCTIONb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPELIHOCTEH N3MEPEHHI;

uccijeaoBaTb 3aBUCUMOCTH q)HSPI‘IeCKI/IX BCJIMYMH C HCIOJB30BAHUCM IPAMBIX I/ISMGpCHI/Iﬁi IIpu 3TOM KOH-
CTPYHMPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTAThI MTOJyUYSHHON 3aBUCUMOCTH (DU3MUCCKUX BEJIMYUH B BUJIC
Ta6HI/IH u Fpa(i)I/IKOB, ACJIaTh BBIBOAKLI IO PE3YyJIbTaTaM UCCIICAOBAHUA

coOroaTh npaBwia 0€300acHOrO TPYyAa IPY NPOBEJCHUH HCCIEJOBAHUM B paMKax y4eOHOI0 3KCIIEPUMEHTA,
y4eOHO-UCCIIEA0BATENbCKOM U MPOEKTHOM JESTEIbHOCTH C HCIIOIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U
71a60PaTOPHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIC 3a7]auM C SIBHO 3aJJaHHOU (PU3MYECKOI MO/IENBIO, UCTIONB3YS (PU3MUYECKHE 3aKOHBI U TPHH-
IIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 33724 BHIOMPATh (GU3UUECKYIO MOJCIb, BBIACIATh (U3NUECKUE BEINYH-
HBI U HOPMYJIbI, HEOOXOAUMBIE ISl €€ PELIeHus], TPOBOIUTH PAcUEThl M OLIEHUBATH PEAIbHOCTh MOIYYEHHOTO
3Ha4YeHUs PU3NUECKON BEJIMYHHBL;

peiaTh Ka4€CTBCHHBIC 3a/Ja4i: BBICTPAUBATH JIOTHYECKHU HEIIPOTHBOPCUYUBYIO IICTIOYKY paCCY)K)IeHHfI C OIIo-
pOﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTU 1 q)HSPI‘IeCKI/Ie SIBJICHUA,

HCIIOJIB30BaTh NpHU PCIICHUU y‘-Ie6HBIX 3aga4 COBPEMCHHBLIC I/IH(i)OpMaHI/IOHHBIe TCXHOJOTUHU AJIA IIOHCKaA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETAIIMH U TIPE/ICTABICHHs YISOHON U HAYYHO-TIOMYIISIPHOW HH(OpMAIHH, MoJy-
YEHHOW U3 pa3IMYHbIX HICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MMOJIydyaeMyl0 HH(OPMAIIUIO;

OOBSICHATH NTPUHIMITGI JICHCTBHSI MAIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, Pa3iiMuaTh yCIOBUS HX Oe3-
OTIACHOT'O MCIIOJIh30BaHUS B TIOBCETHEBHOMN JKU3HM;

MIPUBOJIUTH TIPHUMEPHI BKJIaJ[a POCCUICKHUX U 3apYOCIKHBIX YUEHBIX-(DU3NKOB B pa3BUTHE HAYKH, B O0BSICHEHHE
MPOLECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

HCTIOJB30BaTh TEOPETHUYECKHE 3HAHUA MO (U3MKE B MOBCEAHEBHON XHM3HM Ui oOecredyeHus: 0e30MacHOCTH
npu oOpaleHny ¢ NpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH, AJISI COXPAHEHUS 370POBbS U COOIOACHUS
HOPM 5KOJIOTHUECKOT'O TIOBEICHUSI B OKpY>KarolLeil cpere;
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e paboTaTh B TPyMIIEe C BHINOJIHEHUEM PA3IWYHBIX COIMAIBHBIX POJIEH, TNIAHUPOBATh paObOTy TPYMIIBI, PaIlio-
HaJIBHO PacIpeeNaTh 00S3aHHOCTH U IJIAHUPOBATH ACSITEIHLHOCTh B HECTAHAAPTHBIX CUTYAIHX, alleKBaTHO
OIICHUBATh BKJIAJ] KAXKIOTO M3 YYaCTHUKOB TPYIIITHI B PEIICHUE pACCMATPUBACMOMN TTPOOIEMEI.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

HaumenoBanue pa3fesioB U TeM IIPOrpaMMbl

KonmuectBo yacoB

DnekTpoHHbIe (IU(POBBIE) 00pa30BaTEIbHBIE

/I Bcero|| Konrponbnsie pa- || [Ipaktuueckue pa- peCypChl
00THI 00THI
Paznen 1. PU3UKA U METOAbl HAYUHOI'O TIO3HAHUSA
1.1 || ®usuka u METOIbI HAYYHOTO TIO3HAHUS 2 bubaunorexa I{OK https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Paznea 2. MEXAHUKA
2.1 |[Kunematuka 5 bu6mmoteka L{OK https://m.edsoo.ru/7f41bf72
2.2 ||dunamuka 7 bubaunorexa L{OK https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 ||OcHOBBI MOJIEKYIAPHO-KMHETUYECKOM TEOpHH 9 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEPMOIUHAMUKHU 10 1 bubaunorexa I{OK https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTtHbie cocTosiHMs BeriecTBa. Pa3oBbie me- 5 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
PEXOIbI
Uroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 |DnexTpocTaTHKa 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 |[ocrostHHBIH nekTprueckuii Tok. Toku B pas- 12 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
JTMYHBIX cperax
Hroro no pasneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4 4
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11 KJIACC

Ne || HammeHnoBaHHE pa3/iesioB U TEM IPOrPAMMEI KosudecTBo 4acoB DnexTpoHHbIe (1H(POBBIC) 00pPa30BATEIBHBIC Pe-
n/m Bcero| Kontponsnsie pabo- || [Ipaktnueckue pado- CYpChI
TBI TBI
Pazgean 1. JJIEKTPOJANHAMUKA
1.1 |[MaruuTHOE mose. DIeKTpOMarHuTHas UH- 11 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
JTYKILHSE
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 |MexaHu4YeCKHE U IEKTPOMAarHUTHBIC KoJie- || 9 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
OaHus
2.2 |MexaHUYECKHE U IEKTPOMAarHUTHBIC BOJHBI|| 5 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 3 bubnunotexa LIOK https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 ||OcHOBBI crieIMAILHON TEOPHH OTHOCHTENb- || 4 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
HOCTH

Hroro no pazneny 4

Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 ||[DneMeHThI KBAHTOBOW ONTHUKU bubnuotexa [IOK https://m.edsoo.ru/7f41c97¢c

4.2 ||Ctpoenue atoma 4 bubnunoteka [IOK https://m.edsoo.ru/7f41c97c

4.3 || ATomHOE SapO bubnunoteka [IOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKUN

5.1 |[DnemeHTHI aCTPOHOMHH U aCTPO(YU3UKH 7 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
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Ne
/o

HanmenoBanue pa3zneinos U TeM IPOrpaMMbl

KonnuectBO yacos

DnexTpoHHbIe (UG POBHIE) 00pa3oBaTEILHEIC pe-

Bcero

KonTtponsnsie pabdo-
ThI

[TpakTuyeckue pado-
ThI

CypCHI

Pazne

Ja 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1

O6o0matroiiee MOBTOPEHUE

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

Hroro no pazneny

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68
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IHOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KommmuectBo wacos Hara uzy- || DnekrpoHHbIE IUPPOBEIE 00pa-
n/m Bcero| Kontponbusle || IIpaktnueckne || TCHHA 30BATCJIBEHBIC PECYPCHI
paboThI paboThl
1 ||®usuka — Hayka o npupoje. Hayunble MeTOIbI MO3HAHUS 1 bu6muoreka [IOK
OKPY’KaIOIIero Mupa https://m.edsoo.ru/ff0c32e2
2 ||Pomb 1 MecTo ¢u3nku B HOPMUPOBAHUHN COBPEMEHHOW Hay4- 1 bubnuotexa [JOK
HOU KapTUHBI MHPA, B MPAKTHYECKOMN JEATEIILHOCTH JIFOACH https://m.edsoo.ru/ff0c33e6
3 |Mexanuueckoe nBuxeHne. OTHOCUTEIBHOCTh MeXaHuyecko- || 1 bubnunorexa [JOK
ro nBwkeHus. [lepeMeriieHre, CKOpocTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4  ||PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0c3620
5 ||[PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOomHOE maneHue. Y CKopeHrne CBOOOHOTO TaIeHUs 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c39cc
7 |[KpuBonuHneiiHoe nBuxeHue. J{BrmkeHne matepuaibHoi Touku|| 1 bubmuoreka [JOK
IO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 |[[IpuHmmm otHOCHTEeNbHOCTH [ anmunes. MiHepuuaabHbIE CH- 1 bubmuoreka [JOK
cteMbl oTcueTa. [lepBbiii 3akon HeroToHa https://m.edsoo.ru/ff0c3be8
9 |Macca tena. Cuna. [Ipunnun cynepmno3unuu cui. Bropoit 1 bubnmnorexa [JOK
3akoH HproTOHA /17151 MaTepHaIbHOM TOYKH https://m.edsoo.ru/ff0c3be8
10 |Tperuif 3axoH HproTOHA J1Is1 MaTepUaAIbHBIX TOUEK 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c3be8
11 |3axon BcemupHoro Tsrorenus. Cuna tsoxectu. [lepsas koc- 1 bubmuorexa [IOK

MHYECKad CKOpPOCTb

https://m.edsoo.ru/ff0c3d00
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Ne Tema ypoxka KonnuecTBo yacos JHara u3y- || DnexrpoHHble nudpoBbie 00pa-
n/n Beero| Konrtponbnsie || INpaktuyeckue || TCHUA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
12 ||Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8
13 ||Cuna tpenus. Koaddumment tpenus. Cuna cOonpoTUBICHHS 1 bubmorexa [JOK
NP IBUOKCHHUHU TEJa B )KUJIKOCTH HMJIH T'a3e https://m.edsoo.ru/ff0c3f76
14 |[[TocTymatenbHOE W BpalaTeIbHOE IBHKEHHUE a0COIIOTHO 1 bu6nmmorexa [IOK
TBEPIOro Tena. MoMmeHT cuibl. [lneuo cubl. YciioBus pas- https://m.edsoo.ru/ffOc41a6
HOBECHS TBEPAOTO Teya
15 ||[MmMmynabc MaTepUabHOM TOYKH, CHCTEMBI MAaTEPUAIBHBIX TO- || 1 bu6mmoteka [JOK
yek. IMimysbe critbl. 3aKOH COXpaHeHUs UMITyJibca. Peak- https://m.edsoo.ru/ff0c43d6
TUBHOE JIBIDKEHHE
16 |[PaboTa 1 MOIIHOCTH cuiibl. KuHEeTHYEeCKasi JHEPTHsI MaTePH- 1 bubnnoreka [JOK
anbHOM Touku. Teopema 00 U3MEHEHNH KHHETUYECKOI SHEP- https://m.edsoo.ru/ff0c4502
THH
17 |[loreHumanpHas sHeprus. [loTeHanbHast SHEPTHS YIIPYTO 1 bubnuoreka [IOK
nedopmupoBaHHOI IpyxuHbI. [loTeHIIMaNTBHAS YHEPTHS Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 |[[loreHimanbHBIE U HETIOTEHIIUATbHBIE CHIIBI. CBS3b paOOTHI 1 bubnmorexa LIOK
HETOTEHIMAIBHBIX CUJI C U3MCHEHHEM MEXaHUYECKOW DHEP- https://m.edsoo.ru/ff0c478c
UM CUCTEMBI TeJ. 3aKOH COXPAaHEHUS] MEXaHUYECKO dHep-
THH
19 |[JTabopaTtopHas pabora «McciaenoBanue cBsi3u paboThl clutbl ¢ || 1 1
U3MEHEHHEM MEXaHHUECKOW PHEPTUH TeJla Ha TIpUMepe pac-
TSOKCHUST PE3UHOBOTO JKTYTay
20 |([KouTpombHas pabota o teme «KuHemaruka. Jlnnamuka. 3a- | 1 1 bu6muoreka [IOK

KOHBI COXPAaHCHUS B MCXAaHUKE»

https://m.edsoo.ru/ff0c4b74
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Ne Tema ypoka KonunuecTBo yacos Jara uzy- || DnekTpoHHbIE IUPPOBLIE 00Opa-
n/n Beero| Konrtponbnsie || INpaktuyeckue || TCHUA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
21 ||OcHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW Teopuu. || 1 bubmuorexa [JOK
bpoynoBckoe npmwkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
22 ||XapakTep ABMXKEHHUS U B3aMMOJCHCTBHS YaCTHI] BEILIECTBA. 1
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TEI
23 |Macca monekyn. KonmnuectBo Bemectsa. [locTossaHas ABo- 1
rajspo
24 | TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. Llka- 1
na temmeparyp Lleabcust
25 |Uneanpubiii ra3 B MKT. OcHoBHoe ypaBHenue MKT 1 bubnmorexa LIOK
https://m.edsoo.ru/ffOc4fde
26 ||AGconroTHas TemiepaTrypa Kak Mepa cpeiHel KuHeTuueckou || 1 bubnnorexa [JOK
SHEPIrUHU JABWKEHHS MOJIEKYJ. Y paBHeHUe MeH ierneeBa- https://m.edsoo.ru/ff0c511e
Kianeiipona
27 |3akoH lanpToHa. ['a30BbIC 3aKOHBI 1
28 |JIabopartopHas pabora «lccrnenoBanne 3aBUCHMOCTH MEXKTY 1 1
napaMeTpaMu COCTOSTHHS Pa3pe:KEHHOTO ra3ay
29 |H3omporieccsl B UACATLHOM ra3e U X rpadudeckoe mpe- 1 bubmuorexa [JOK
CTaBJICHHE https://m.edsoo.ru/ff0c570e
30 |[BHyTpeHHSS SHEPTUsS TEPMOAMHAMUYECKON CUCTEMBI U CTIO- 1 bu6muoreka [JOK
co0ObI e€ n3menenus. KonmdyectBo Teriorsl u pabora. BayT- https://m.edsoo.ru/ff0c5952
pEHHSIS YHEPTHS OJJHOATOMHOTO UICaILHOTO ra3a
31 ||Bumsr Teronepenavyn 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
32 |([VioenpHas TeruioéMKOCTh BelecTBa. KoiInmyecTBO TEIUIOTHI 1 bubanoreka LJOK
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Ne Tema ypoka KonunuecTBo yacos Jara uzy- || DnekTpoHHbIE IUPPOBLIE 00Opa-
n/n Beero| Konrtponbnsie || INpaktuyeckue || TCHUA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
npu Teronepeaayde. AauabaTHbIN MpoIece https://m.edsoo.ru/ff0c5c36
33 |[[lepBblii 3aKOH TEPMOJUHAMUKH M €T0 IPUMEHEHHUE K U30 1 bubmmorexa [JOK
npoieccam https://m.edsoo.ru/ffOc5efc
34 |[HeoOGpaTumoCTh MpOIECCOB B IpUpoie. BTopoii 3aKoH Tep- 1 bubmuorexa [JOK
MOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 |[[Ipunanun nevictBust v KIT/] TeruioBoi ManmHel 1 bub6nmorexa LIOK
https://m.edsoo.ru/ff0c600a
36 |[Luxn Kapuo u ero KI1J] 1
37 ||[9xomoruueckue mpoOIeMbl TETNIOIHEPTETUKH 1
38 ||O6o6maromuii ypok «MoutekymsipHas ¢puszuka. OCHOBBI TEp- 1 bubmmoreka [JOK
MOJTUHAMUKH https://m.edsoo.ru/ff0c6938
39 |[KonTponbHas paboTa o teme «MouekynspHas ¢puzuka. Oc- 1 1 bubnuoreka [IOK
HOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 |ITapoobpa3oBaHue u KoHAeHcanus. Mcnapenue u kunexnue 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc63b6
41 ||AGcomoTHast U OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa. Hacel- 1 bubnuoreka [IOK
IIEHHBIA nTap https://m.edsoo.ru/ff0c64d8
42 |Teépnoe teno. Kpucramyeckue u amopdusie Tena. Auuzo- | 1 bubnuoreka [IOK
Tponus cBOiCcTB Kpuctasmios. XKunkue kpucramisl. CoBpe- https://m.edsoo.ru/ff0c65f0
MEHHbIE MaTepHaJIb
43 |[[lnaBieHue U KpUCTAUIM3ALUS. Y AeTIbHAs TEIIOTa TIaBiIe- 1 bubmmorexa [IOK
Hus. CyOnumanst https://m.edsoo.ru/ff0c6708
44 ||YpaBHEeHME TEIIOBOro OanaHca 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820
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Ne Tema ypoka KonunuecTBo yacos Jara uzy- || DnekTpoHHbIE IUPPOBLIE 00Opa-
n/n Beero| Konrtponbnsie || INpaktuyeckue || TCHUA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
45 |[DnexTpusanms Tell. DIEeKTpUUYeCKuid 3apsia. [[Ba Buma snex- 1 bubmuorexa [JOK
TPUYECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
46 |IIpoBOJHUKH, TUIICKTPUKU U TTOJTYITPOBOIHUKH. 3aKOH CO- 1 bubmorexa [JOK
XPaHEHUsI AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 |BzaummonetictBue 3apsaaoB. 3akoH Kynona. TodeuHblit dJiek- 1 bu6nmmorexa [IOK
TPUYECCKHIA 3apsi https://m.edsoo.ru/ffOc6ced
48 ||Hampspk€HHOCTH deKTprueckoro nois. [Ipunnun cynepro- 1 bubnnoreka [JOK
SHIIUHU 3JCKTPUIECKHX MmoJieil. JIMHUK HanpsKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 |[Pabota cui asekTpocraTuyeckoro moss. [lorennuan. Pas- 1 bubnmorexa LIOK
HOCTb TTOTEHIIAAIOB https://m.edsoo.ru/ffOc6f00
50 |[[IpoBOAHMKH U TUDIICKTPUKH B JIEKTPOCTATUYCCKOM IIOJIC. 1 bubmmoteka [JOK
JIvas1eKTprudecKas IIpOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 |Dnexrpoémrocts. Konaencarop 1 bubnuorexa [{OK
https://m.edsoo.ru/ff0c7126
52 || DneKTpoEéMKOCTh TUIOCKOTO KOHIEHCATOpa. DHEPTHs 3apsi- 1 bubmuorexa [JOK
YKEHHOT'O KOH/IEHCATOPa https://m.edsoo.ru/ff0c72c0
53 |JIabopaTtopHas padora "M3mMepeHne MeKTPOEMKOCTH KOH- 1 1
neHcaropa
54 |[TpwHIHMIT NESHCTBHS U TPUMEHEHHUE KOHACHCATOPOB, Komupo- || 1
BaJILHOTO arapara, CTpyHHOT0 IPUHTEPA. DIESKTPOCTATHYIC-
CKas 3aIuTa. 3a3eMIICHHE AIIEKTPONpUOOPOB
55 |DnexTpuvecKuil TOK, yCIOBUS €ro cymectBoBanus. [locto- 1

aHHbIA TOK. Cnita Toka. Hanpspkenue. Conportusinenue. 3a-
koH OMa J1s yJacTKa [enu
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Ne Tema ypoka KonunuecTBo yacos Jara uzy- || DnekTpoHHbIE IUPPOBLIE 00Opa-
n/n Beero| Konrtponbnsie || INpaktuyeckue || TCHUA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
56 |[[TocnempoBarenbHOE, TapALIEIHPHOE, CMEIIAHHOE COCTUHECHHE 1 0.5 bu6nmorexa [IOK
npoBoiHUKOB. JlabopaTtopHas pabota «3y4eHue cMenanHo- https://m.edsoo.ru/ff0c74f0
IO COCAMHEHUS PE3UCTOPOBY
57 ||PaboTa u MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKoH JKoys- 1 bubmmoreka [JOK
Jlenma https://m.edsoo.ru/ff0c7838
58 ||3axon OMa asist MOMHOM (3aMKHYTOM ) JIEKTPUYECKON LIETTH. 1 0.5 bubnmnorexa [JOK
Kopotkoe 3ambikanue. JlJaboparopHas padora «/3mepenue https://m.edsoo.ru/ff0c7ae0
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO CONPOTUBIICHUS
59 | DnexTpoHHAs MPOBOANMOCTD TBEPABIX METAJUIOB. 3aBUCH- 1
MOCTh CONPOTHUBIICHHUSI METAJUIOB OT TeMnepaTypsl. CBepx-
IPOBOJIUMOCTb
60 |DnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX 1
Y4KOB
61 |[[TonmynmpoBOAHMKH, UX COOCTBEHHAs M IPUMECHasl TPOBO/IU- 1 bubnuoreka [IOK
MocTh. CBolicTBa p—N-niepexoaa. [1omynpoBOJHUKOBBIC https://m.edsoo.ru/ff0c84ae
npuOOpbI
62 |[DnexTpuuecKkuil TOK B pacTBOPax M pacIuiaBax 3JIEKTPOJIH- 1 bubnuoreka [IOK
TOB. DIIEKTPOIUTUYECKAS TUCCONUAIINS. DICKTPOIH3 https://m.edsoo.ru/ff0c82ba
63 |[DnexTpuueckuif Tok B razax. CaMoCTOATENbHBIN U HECcaMo- 1 bubnuoreka [IOK
CTOSATENBHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
64 |[DnexTpuueckue MpuOOPHI M YCTPOUCTBA U UX MPAKTUYECKOE 1 bubmmorexa [IOK
npuMeHeHue. [IpaBuiia TeXHUKH 6€30MacCHOCTH https://m.edsoo.ru/ff0c86fc
65 ||O606mamui ypok «MEeKTPOIHHAMUKA» 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0c88be
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Ne Tema ypoka KonunuecTBo yacos Jara uzy- || DnekTpoHHbIE IUPPOBLIE 00Opa-
n/n Beero| Konrtponbnsie || INpaktuyeckue || TCHUA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
66 |KontponpHas pabota mo TeMe «Inekrpoctarrka. [locTosH- 1 1 bubmuorexa [JOK
HBIH JIeKTpUUecKuil TOK. TOKHM B pa3iIMyHBIX Cperax»» https://m.edsoo.ru/ff0c8a8a
67 |[Pe3epBHbIii ypok. KonTpoabHas paboTta 1o teme "DIeKTpo- 1 1 bubmorexa [JOK
JTUHAMHKa" https://m.edsoo.ru/ff0c8c56
68 |[PesepBHbIii ypok. O6o0maromuii ypok 1mo temam 10 kiacca 1 bubmmorexa [JOK
https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 4
11 KUIACC
Ne Tema ypoka KonnuectBo yacos [Jarta uzy- | DnektpoHHbIe 1T pPOBLIE 00pa-
n/m Beero|| Konrposbusie || [Ipaktuyeckne || TCHIA 30BATCJIEHBIC PECYPCBL
paboThl paboThI
1 |[IlocTossHHBIE MAarHUTHI M UX B3aNMOJACHCTBHE. MarHuTHOE I10- 1 bubmnorexa IIOK
ne. Bektop MarHuTHON MHAYKIMU. JIMHUM MArHUTHOW MHITYK- https://m.edsoo.ru/ff0c9778
UH
2 |[MarauTHOE 1oJie MPOBOJAHMKA ¢ TOKOM. OnbIT Dpcrena. B3a- 1 bubnmnoreka [HOK
UMO/ICHCTBUE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |/TaGoparopnas pabota «/3ydeHre MarHUTHOTO TIOJIs KaTymkn | 1 1 bubmuorexa [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
4 ||[leficTBUe MarHUTHOTO TOJISI HA MPOBOAHKK ¢ TokoM. Cuia 1 1 bubnuotexa [JOK
Awmrmepa. JlTaboparopHas pabota «ccnenoBanue IeiCcTBUS MO- https://m.edsoo.ru/ff0c9ac0
CTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM»
5 ||leiicTBME MarHUTHOTO TIOJISI HA JBMKYIIYIOCS 3apsHKCHHYIO 1 bubnuotexa [JOK
vactuity. Cuna Jlopenna. Pabora cuibt Jlopenia https://m.edsoo.ru/ff0c9df4
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/m Beero|| Konrponbnsie || [Ipaktuyeckne || TCHIA 30BATCJIBHBIC PECYPCHI
paboThI paboThI
6 | DnexTpomarHuTHas HHIYKIHA. [I0OTOK BEKTOpa MarHUTHON 1
uaaykuu. J/1C unaykunn. 3aKoH JI€KTPOMAarHUTHON HH-
nykuuu Papanes
7 |/TaGoparopnas pabota «/ccnemoBaHue sIBICHUS JIEKTpoMar- 1 1 bubmmoreka [JOK
HUTHOW MHIYKIHM https://m.edsoo.ru/ff0cal50
8 |[MunyktuBHOCTH. SIBieHue camouuaykuuu. DJC camonHIyk- 1 bu6nmorexa LIOK
K. DHEPrysi MArHUTHOTO TIOJISI KATYIIKU C TOKOM. DJIEKTPO- https://m.edsoo.ru/ff0ca600
MarHUTHOE I10JIC
9 ||[TexHuveckue yCTpOWCTBA M UX IPUMEHEHHE: TOCTOSIHHBIC 1
MarHHTHI, SJICKTPOMATrHUTHI, AJICKTPOABUTATENb, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
10 ||OGoOmaromumii ypok «MarHuTHoOE 1moJie. IIeKTpOMarHuTHas 1 bu6nunorexa LIOK
VHTYKIIUS https://m.edsoo.ru/ff0cab82
11 ||[KontponbHas pabota o Teme «MarHutHoe mosjie. DIeKTpo- 1 1 bubnmnorexa [JOK
MarHuTHast HHITYKIIASD https://m.edsoo.ru/ffOcad58
12 ||CBoGoanbie MexaHUYeckHe konebanus. ['apmonnyeckue xone- || 1 bubnmorexa LIOK
Oanus. YpaBHEHUE rapMOHUYECKUX Konebanuil. [IpeBpamienue https://m.edsoo.ru/ffOcaf06
SHEPTUU
13 |JTaGoparopHas pabota «/cciaenoBanue 3aBUCUMOCTH nepuona || 1 1
MaJIbIX KoJeOaHui Tpy3a Ha HUTHU OT JJIMHBI HUTH U MacChI
rpy3a»
14 |Koneb6arenbHblif KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KO- 1 bubmuoteka [OK
nebaHus B UeabHOM KoJiebaTeIbHOM KOHTYpe. AHAIOTHUS https://m.edsoo.ru/ff0ch820
MEXTy MEXaHUIECCKHUMH H JICKTPOMArHUTHBIMH KOJICOaHUSIMHA
15 |[@opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPIrUu B ujeansHoM || 1 bubmuotexa [JOK
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/n Beero| Kontponbubie || [Ipaktuueckue | TCHAA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
K0JIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcbh9c4
16 |[I[IpencraBiieHHe O 3aTyXaroNUX KOJIeOAaHUAX. BIHYKIeHHbIE 1 bubmuorexa [JOK
MeXaHHYecKue Kojaebanus. Pezonanc. BeinyKaeHHbIE dJICK- https://m.edsoo.ru/ffOcbb86
TPOMAarHUTHBIE KOJICOaHHS
17 |Ilepemennsiii Tok. CHHYCOUTATBHBIN TEpeMEHHbBIN TOK. Mom- || 1 bubmuorexa [JOK
HOCTb [IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JCHCTBYIOIIEE https://m.edsoo.ru/ffOcbhd34
3HAYCHUE CHJIBI TOKA U HAIIPSHKCHHSI
18 |[Tpancdopmarop. [IponsBoacTBo, nepeaada u MoTpedICHHE 1
AJIEKTPUUECKON YHEPTUN
19 |[VcTpoicCTBO M MPaKTHUECKOE TPUMEHEHHE IIEKTPUIECKOTO 1 bubmmoteka [JOK
3BOHKA, FeHepaToOpa MEPEMEHHOTO TOKA, THHHI 3JICKTPOIepe- https://m.edsoo.ru/ffOcc324
nad
20 ||DkoyorHuYecKre PUCKH MPH MPOU3BOJICTBE FICKTPOIHEPTHH. 1
KynbTypa Bcrosib30BaHMs JJIEKTPOIHEPTUU B TIOBCETHEBHON
KU3HU
21 |[MexaHudeckue BOJHBI, YCIOBHS pacnpocTpaHeHus. [lepuos. 1 bubmmoteka [JOK
CkopocTh pacripocTpaHeHHs ¥ JuInHa BOJHEL. [lonepeunsie n https://m.edsoo.ru/ff0cca54
IPOJIOJIbHBIC BOJIHBI
22 |]3Byk. CkopocTs 3ByKa. I poMkocTh 3ByKa. BricoTa ToHa. 1 bubnmnorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 || DneKTpOMarHUTHBIC BOJIHBI, KX CBOMCTBA U CKOpocTh. [1Ikana 1 bubmmoteka [JOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[TpuHIIUTIIBI PAIHOCBA3Y U TEICBUICHHS. Pa3BUTHE CpeCTB 1

cBs3U. Paguomnokanus
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/n Beero| Kontponbubie || [Ipaktuueckue | TCHAA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
25 |[KonTpoinbHas padora «KonaebaHus U BOJIHBDY 1 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26 |[[IpssmMonmHEITHOE pacpocTpaHEeHHEe CBETAa B OJJTHOPOIHOM cpe- 1 bubmuorexa [JOK

ne. ToyeuHblit KICTOUHUK cBeTa. JIydu cBeTa https://m.edsoo.ru/ff0cd350
27 ||OTpaxkeHue cBeTa. 3aKOHBI OTpakeHus ceta. [locTpoeHue 1 bubmuorexa [JOK

U300paKeHHIA B IUIOCKOM 3€pKalie https://m.edsoo.ru/ffOcd4e0
28 |[[Ipenomnenue cBeta. [lomHoe BHyTpeHHee oTpaskenue. [Ipe- 1 bubnunorexa [JOK

JIeTIBHBIIA yroJI OJTHOTO BHYTPEHHETO OTPAKECHHSI https://m.edsoo.ru/ffOcd7f6
29 ||JIabGoparopnas pabota «M3mepenue nokazarens npenomieHus | 1 1 bubnmnorexa [JOK

CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 |J/Iunzbl. [TocTpoenue uzobpaxkenuit B unze. @opmysna ToHkoi | 1 bubnmnoreka [JOK

JIMH3BL. Y BEJIMUYCHHE JIMH3BI https://m.edsoo.ru/ffOcddle
31 ||JTaGopatopnas pabota «HMccnemoBanue cBOMCTB n3o0paxenwmid | 1 1

B JIMH3aX»
32 ||ducnepcus cBera. CinoxHBIN cocTaB Oenoro ceeta. L[Ber. Jla- 1 1

O6opartopHas pabora «HabmroneHne qucnepcun CBeTa
33 |[MuaTepdepennus cBera. Judpakuus cera. Judpakimonnas 1 bubnuorexa [JOK

peméTka https://m.edsoo.ru/ffOced22
34 |[TTomepeyHOCTh CBETOBBIX BOJH. [lospu3arus cBeTa 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0cf02e

35 ||OnTrueckue mpruOOPHI M YCTPOUCTBA U YCIOBHS UX Oe3oriac- 1

HOTO MPUMEHEHUS
36 |[['paHu1IBI MPUMEHUMOCTHU KIaccuueckoi Mmexanukw. [Toctymna- 1 bubnmnorexa [JOK

ThI CHeHI/IaJ'H)HOI/IW TEOPHUH OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/n Beero| Kontponbubie || [Ipaktuueckue | TCHAA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
37 ||OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMe/JIeHne BpeMeHn u || 1 bu6nmorexa [IOK
COKpAIICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 [ DHeprust U UMITYJIbC PEIATUBUCTCKON YacTUIbl. CBSI3b MacChl 1 bubmuorexa [JOK
C SHEPTUEH U UMITYJIbCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 |[KonTponbHas pabora «Ontuka. OCHOBBI crienuaabHOi Teopun || 1 1 bubmuorexa [JOK
OTHOCHUTEJIHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ||[@otonbl. Dopmymna [Tnanka. JHeprus u umiyibc GoToHa 1 bubnunorexa [JOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpsiTue u uccienoBanue poroaddexra. Onbitel A. I'. Cto- 1 bubnmnorexa [JOK
JeTOBa https://m.edsoo.ru/ffOcffc4
42 |3akonbl porodddexra. YpaBHeHnue DitHirerHa s GoTodd- 1 bubnmnoreka [JOK
dexra. «KpacHas rpanuma» Gporosddexra https://m.edsoo.ru/ff0d015e
43 ||daBnenue cera. OnbiThl I1. H. JIeOeneBa. XuMmuueckoe eii- 1 bu6mmoreka IIOK
CTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 |TexHu4yeckue yCTpoicTBa U MPaKTUUYECKOE IpUMEHEeHue: Go- 1
TORJIEMEHT, (DOTOAATUUK, COTHEUHAs OaTapesi, CBETOANO/T
45 |[Pemenue 3a1a4 1Mo TeMe «JI€MEHTHI KBAHTOBON ONITHKH) 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d0302
46 |[Mopenb atoma Tomcona. OnbiTel Pesepdopa o paccessHuro 1 bubnuotexa [JOK
a-gactuil. [I1anerapHas Mojeb aToMa https://m.edsoo.ru/ff0d091a
47 |Ilocrynatsl bopa 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0dOafa
48 ||M3myuyeHue U noriouieHne GOoTOHOB MPH MEPEXoJie aToMa C 1 bubmuotexa [JOK

OJIHOTO YPOBHS HEPTUU Ha Apyroi. Bunbl cnekTpos

https://m.edsoo.ru/ff0dOafa
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/n Beero| Kontponbubie || [Ipaktuueckue | TCHAA 30BATCJIBHBIC PECYPCDI
paboThI paboThI

49 |BomnoBsle cBoiicTBa yactuil. Bomnsl ge bpoiinsa. Kopmycky- 1 bubmuorexa [JOK
JSIPHO-BOJIHOBO# Jyanu3M. CIIOHTAaHHOE M BBIHYX/ICHHOE U3- https://m.edsoo.ru/ff0d0ca8
JTy4eHue

50 ||OtkperTHE pagroakTuBHOCTH. OmbITE Pezepdopaa mo ompe- 1 bubmmoreka [JOK
JICJICHUIO COCTaBa PaIMOAKTUBHOIO U3JTyUCHUS https://m.edsoo.ru/ffod0fd2

51 ||CBoiicTBa anba-, 6eTa-, raMmma-u3nydeHus. Bausaue paauo- 1
AKTUBHOCTH HA JKUBBIE OPTaHU3MBI

52 ||OtkpbITHE IPOTOHA U HEUTpOHA. M30TONBL. Anbda-pacna. 1 bubnmnoreka [JOK
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["lamma- https://m.edsoo.ru/ff0d1162
U3JTy49eHUE

53 ||[9Heprus cBsi3U HYKJIOHOB B siipe. SlnepHbie peakiuu. Suep- 1 bubnunorexa [JOK
HbIi peakTop. [Ipo6ieMsl, IEPCIEKTUBEI, YKOJIOTHYECKUE ac- https://m.edsoo.ru/ff0d1356
MEKTHI SAEPHON SHEPTeTHKH

54 | 9nemenTapHble yacTULbl. OTKpPBITHE MTO3UTPOHA. METO 1B 1 bubmuoreka [IOK
HaOJIOJICHUS] M PETUCTPAIMY SJI€MEHTapHBIX YacTHil. Kpyrmsrii https://m.edsoo.ru/ff0d0e38
cton «PyHIaMeHTalIbHbIE B3auMoieicTBUA. EnuHcTBO pusm-
YECKOM KapTHUHBI MUPa»

95 |[DTansl pa3BuTHS acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEH- 1
4yeckoe 3HaueHue actponomun. Bua 38€31H0T0 HeOa. Co3BE3-
TSI, SIPKUE 3BE3/IBI, TUTAHETHI, UX BUIUMOoe aBmkeHune. Col-
HEYHas CHCTeMa

56 |Connne. ConHevynast akTHBHOCTh. VicTounuk sHeprun Comama || 1
" 3BE3]

57 ||3Be3:bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3B€3/1bl IIaBHOU MO- 1

crenoBarenbHOCTH. BHYTpeHHEe cTpoenue 38E31. CoBpeMeH-
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/n Beero| Kontponbubie || [Ipaktuueckue | TCHAA 30BATCJIBHBIC PECYPCHI
paboThI paboThI
HBIE MIPEJICTABICHUSI O IPOUCXOXKIEHUU U dBoMoIH CosHIa U
3BE3N
58 |[Mneunsiif [lyts — nama ["anaktuka. [lonoxxenue u nemwxkenue| 1
Connua B Nanaktuke. 'anaktuku. Y€pHbie ABIPHI B sApax ra-
JTAKTUK
59 |Bcenennas. Pazoeranue ranaktuk. Teopus bonbiioro B3peiBa. || 1
PenukToBOE M3nydyenue. MeraraiakTuka
60 |Hepemennsie mpoOaeMbl aCTPOHOMHUHT 1
61 |[KonrponpHas paboTa «I€MEHTHI ACTPOHOMHH U acTpOpU3H- 1 1
KID»
62 ||O6obmarommii ypok. Ponb ¢pusuku u actpoHomun B 9koHomu- | 1
YECKOM, TEXHOJOTUYECKOM, COIIMAIIBHON U ATHYECKOH chepax
NesITeIbHOCTH YeJIOBEKA
63 ||O606matomuit ypok. Posb 1 MecTo pU3UKU 1 aCTPOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUpPA
64 ||O606maromuii ypok. Ponb gusuueckoii Teopun B GopMHPO- 1
BaHUU NPEJCTABICHUN O (PU3NUECKON KapTHHE MUPa
65 ||O6obmaromnuii ypok. Mecto ¢pu3nuecKoil KapTUHBI MUpPa B 1
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX ITPEICTaB-
JIEHUI O PUPOE
66 |[Pe3epBHBIN ypok. MarHUTHOE TOJIE. DIIEKTPOMArHUTHAS HH- 1
JYKIUs
67 |[Pe3epBHbIi ypok. Ontrka. OCHOBBI CHICITUAIEHON TEOPHH OT- 1

HOCHUTCIBHOCTHU
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Ne Tema ypoka KonuuecTBo uacoB Jara uzy- | DnekTpoHHbIE TG POBEIE 00pa-
n/n Beero| Kontponbubie || [Ipaktuueckue | TCHAA 30BATCJIBHBIC PECYPCDI
paboThI paboThI
68 ||Pe3epBHbIif ypok. KBaHTOBas pusnka. aemMeHTh acTpoHoMun || 1 bubmuorexa [JOK
U acTpou3uKn https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O ITPO-
HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Y4eOHUKH:
1. Msikumes I'.51., Byxosues b.b., Corckuii H.H. / ITox pex. [TapdentseBoit H.A.
10 kmacc (6a30BbIif U YriyOneHHBIH YpOBH.) YueOHHK. / Mskumwes I'.51., Byxosues B.B., Corckuit H.H. / [ox pex.
[Mapdenrnesoit H.A. — M. : IIpocBsiuenue., 2023
1. Msixumies I.4., byxosues b.b., Corckuii H.H. / ITog pen. [TapdenTtreBoii H.A.
10 kmacc (6a30BbIif U YriyOIeHHBIH YpOBH.) YueOHHK. / Mskumwes I'.51., Byxosues B.B., Corckuit H.H. / [ox pex.
[Mapdenrnesoit H.A. — M. : IIpocBsienue., 2023
2. Msxumies I.4., byxosues b.b., Corckuii H.H. / ITox pen. [TapdenTtheBoit H.A.
11 xmacc (6a30BbIif 1 yriyOneHHBIH YpOBH.) YueOHHK. / Mskumwes I'.51., Byxosues B.5., Corckuit H.H. / [ox pex.
[Mapdenrnesoit H.A. — M. : IIpocBsiuenue., 2023.
3. I'ennenmreiin JI. O. @usuka. 11 kmace (6a3oBbiil ypoBH.) YueOnuk. / JI. O. I'ennenmreiin, A. A.
bynartora u np.; mox pex. B. A. Opaoa. — M. : BUHOM. JlaGopaTtopust 3nanui, 2021. — 208 ¢

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://www.labirint.ru/genres/1052/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEP-
HET

https://fipi.ru/ «®enepanbHbIil KHCTUTYT Niegaroruueckux usmepenuin» (OUIIN).
https://fioco.ru denepanbHbIii KFHCTUTYT OLIEHKH Ka4eCcTBa 00pa3oBaHus

https://resh.edu.ru/ Poccutickas anextponnas mikosa. (POIII).

https://urok.apkpro.ru/ bubauroreka nudposoro odbpazosatenbroro konrenta (IJOK).
http://skiv.instrao.ru/bankzadaniy/matematicheskaya-gramotnost/ ®yHkuuoHanbHasi TPaMOTHOCTb.
WHctuTyT cTpareruu passutus oopasosanus PAO.

6. https://media.prosv.ru/fg/ ®yukimonanbHas rpaMOTHOCTh. bank 3aganuii. [Ipocserienue.

7. https://bvbinfo.ru/ Buner B 6yaymee. I[lpodopuenrarms.

8. https://siriusolymp.ru/ BcOIIl. Cupuyc

9. https://zsfond.ru/olimpiady/ BcOIIl. 3omnortoe cedeHwue.

10. http://interneturok.ru. Ypoku mKoabHON MPOrPaMMBIL.

11. http://class-fizika.narod.ru/vu7.htm . Knaccuas ¢usuka. J{jist mr00603HATEIBHBIX.

12. http://znaika.ru/catalog/9-klass/physics . 3uaiixa.

13. http://www.calc.ru/video-po-fizike+8.html. Bugeoypoku mo EI'D.

14. http://optika8.narod.ru/norma.htm. OmbITsl M0 hu3HKe.

15. http://www.virtulab.net/. BupryansHas nabopaTtopusi.

16. http://phet.colorado.edu/en/simulations/translated/ru . JlabopaTopusi BUPTYaIbHBIX CUMYJISTOPOB.
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