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HHOACHUTEJIBbHAA 3AIINCKA

[lporpamMa no ¢u3nke 6a30BOro ypoBHS Ha YpPOBHE CpeHEro oOuiero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpPeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBatenbHOU TporpamMmel, ipenctabieHHbIX B DI'OC COO, a Takxke ¢ yuétom deaepaibHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHLETILUY NpernoAaBanus yueOHoro npeamera «Pusmka» B
o0pa3oBaTeNbHBIX ~ OpraHu3anuiax Poccuiickoir  @Denepannu, pealu3ylOIUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTPAMMBI.

Conepxanue nporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOrO noaxoaa. [lporpamMmMa no (pusnuke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pesynbraTaM OOydYeHHs, a TaK)K€ YUYUTHIBAET HEOOXOAMMOCTh pPEAU3alUU MEXKIPEIMETHBIX
CBsizell (U3UKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3ysbTaThl OCBOEHUS Kypca GU3UKH: TMYHOCTHBIE, METAIIPEAMETHBIE, TPEeIMETHBIE (Ha 6a30BOM
YPOBHE).

[Iporpamma o (hu3MKe BKIIOYACT:

e [UIAaHUPYEMbIE PE3yJbTaThl OCBOECHUS Kypca (U3UKU HAa 6a30BOM ypOBHE, B TOM UHCIIE

IIPEIMETHBIE PE3YIBTATHI 10 TOJaM O0yUEHHUS;

e coepxkaHue yuyeOHoro nmpeamera «Pu3uKay 1o rogam o0ydeHUs..

du3nka Kak Hayka o HauOosee oOIIMX 3aKOHAX MPHUPOJII, BEICTYIAsl B KAYECTBE yUeOHOTO
MpeMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXaloliem MUpE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMNA sl €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, IIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUMN, H3y4aeMbIX
XuMuen, ouonorued, pusnyeckoi reorpadueir m actpoHoMuel. Mcmonb30BaHNE W aKTUBHOE
pUMEHEeHHE PU3NIECKUX 3HAHHUM ONPEIeNieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe SHEpPreTukH, TPAHCIOPTAa, OCBOEHHSI KOCMOCA, IOJIyYEHHUS HOBBIX MaTe€pUHaJIOB C
3aJJaHHBIMM CBOWCTBaMHU U JIpyrux. M3yuenue pu3nkyu BHOCUT OCHOBHOM BKJIaJ] B (GOPMUpPOBAHHE
€CTECTBEHHO-HayYHOU KapTHUHBI MHpa oO0ydarommxcs, B (OpMuUpOBaHHE yYMEHUH NPHUMEHSTh
Hay4YHBIA METOJI TO3HAHUS MPU BHINOJIHEHUH UMU y4EOHBIX HCCIIEA0BAHUM.

B ocHOBY kypca (u3uKH 17151 ypOBHS CpeiHero o01iero oopa3oBaHus MOJIOXKEH Ps UeH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €I'0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM ¢ HEM KypC SIBIISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3JesioB (PU3UKHU, BKIIOUACT KaK BOMPOCHI KJIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 0OBEAMHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBisercs (OPMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanoyaraeT UCHOIb30BaHUE T'YMAaHUTAPHOI'O
NoTeHIMaa (pru3nyecKoi HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIeMaMH.

Hoes npuknaonou nanpasiennocmu. Kypce duszuku npeamnoiaraet 3HaKOMCTBO € IHIMPOKUM
KpYroM TEXHHUUYECKHX U TEXHOJOTNYECKUX NMPUIIOKEHUH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozuzayuu peanusyerTcs MOCPEICTBOM BBEAEHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a TaKkke 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO MPUPOJIONIONB30BaHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.
CTep>KHEBBIMU 2JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro o0Iero odpa3oBaHUs
ABISAIOTCS (u3nyeckue Teopuu ((HOpMUpOBaHME MPEACTABICHUA O CTPYKType MOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHHUMOCTH TEOPHil, NIl ONMHCaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOLIECCOB).
CHuCTeMHO-IeSITETFHOCTHBIN MOIX0A B Kypce (DM3UKU pean3yeTcs MPEKIe BCETro 3a CUET
OpraHHu3aIlui YKCIEPUMEHTAIBHON NesATENbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B Tporpamme Mo ¢u3nke oOBbEeTWHEHBI B OOMIUN CIHCOK
YUYCHHUYECKUX MPAKTUUECKUX paldoT. BrlaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJIUMBIX JIII KOHTPOJSI M OICHKH, OCYIIECTBISIETCS YJYaCTHUKAMH OO0pPa30BaTEILHOTO
rpolLecca UCXo1d U3 0COOCHHOCTEH MIaHUPOBAHUS M OCHalleHus: kabuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIOIIMMHUCS YMEHHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHS,
WCCIICZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W TIOCTAHOBKY ONBITOB IO IIPOBEPKE
MIPEITI0KEHHBIX TUIIOTE3.
Bosbiioe BHUMaHue yAenseTcsl pelIeHUI0 pacuEéTHRIX U KadyecTBEHHBIX 3a1ad. [Ipu aTom
JUTST pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISFOTCS 3a/1a4H C SIBHO 3aJTaHHON (PM3WIECKON MOJIEINbIO,
MO3BOJISAIOIINE MPUMEHSATh H3y4EHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjerna Kypea,
TaK W WHTETPUPYS 3HAHUS M3 Pa3HBIX pasfenoB. s KadyecTBEHHBIX 3a/lad TPUOPHUTETOM
SIBIIIOTCSL 3a/laHdsl Ha OOBIACHEHHE TNPOTEeKaHWs (UINYECKUX SBICHUM U MPOIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAENM ISl CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusamu DPI'OC COO k MarepuaqIbHO-TEXHHUYECKOMY
obecnieueHHI0 yueOHOTro Tporecca 0a30BbIi ypOBEHb Kypca (PU3MKH HA YPOBHE CPEAHET0 00ILEro
00pa30BaHUs JIOJDKCH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHETa (PU3MKH MM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOrO LUKIa. B kaOuneTte (Qu3uku
JIOJDKHO OBITH HeoOxoaumoe jabopaTopHOoe O0OpYyIOBaHUE Uil BBIIOJHEHUS YKa3aHHBIX B
nporpaMMme 1o Pu3nKe YICHHUIECKUX MPAKTHUECKUX PaboT U IEMOHCTPAIMOHHOE 000pYyI0BaHNE.
JleMoHCTpallMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECIeunBaET MOCTAHOBKY IEPEUYNCIICHHBIX B MPOrpaMMe MO
(u3MKe KIIOYEBBIX JAEMOHCTPALMN AN HCCIENOBaHUS HM3y4aeMbIX SIBICHHM M TPOIIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlabopatopHoe 000pyAOBaHUE ISl YYEHUYECKUX MPaKTHYECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKMX KOMIUIEKTOB M oOecredynBaeTcss B pacyéTe OJTHOTO KOMIUJIEKTa Ha JIBYX
oOyyaromuxcsa. Temarudeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYyJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMITJICKCHOM HCTIOJB30BaHUHM AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE U(POBBIX 1aOOpaTOpHil.
OCHOBHBIMU LIETISIMH U3YYEHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBISIOTCS:
e (QopmupoBaHHE HHTEpECa M CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3yYEHUIO
NPUPOIBI, PA3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAydHOM METOJA€ TO3HaHMA U (popmupoBaHHEe
MCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysbTaTa U3y4yeHHs] OCHOB CTPOCHUS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



dbopMupOBaHUE YMEHUN OOBSCHATH SBICHUS C HCIIOJIb30BaHUEM (DU3MYECKHUX 3HAHUN U
HAyYHBIX JIOKA3aTeILCTB,;

dbopMUpOBaHUE TIPENCTABICHUN O POIH (PU3UKU TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JIoCTIKeHHE ATHX IieJiel 00eCIeurBacTCsl PEUICHUEM CICAYIOIIUX 3a7ad B Mpoliecce
M3YYCeHHS Kypca QU3UKHA HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

nprOOpeTeHNEe CUCTEMBI 3HAHMM 00 OOUWX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXAHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIE€KTPOIMHAMHKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI aCTPO(DHU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHUSA Ui OOBSICHEHUS
buznyeckux SBICHUM B TpUPOJE W JiA TNPUHATHS NPAKTHUECKUX pEIICHUH B
MOBCETHEBHOM KHU3HU;

OCBOGHHE CMOCOOOB pelIeHHs] pa3MyYHBIX 3a/Jad C SBHO 3aJaHHOM (u3HuUecKoi
MOJIETIBIO, 3a]1a4, TIOJJPa3yMEBAOIINX CAMOCTOSITEIPHOE CO3JaHe (PUZNIECKON MOJIEIH,
aJICKBAaTHOM YCJIOBUSIM 3a]1a4U;

MOHUMaHUe (PU3UYECKUX OCHOB W TPHUHIIUIIOB JCHCTBHUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHMS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJAMH CaMOCTOSITENIbHOTO IJIAaHHUPOBAHUS M MPOBENEHUS (PUINUECKUX
OKCIIEPUMEHTOB, aHAJIW3a W  HUHTEpHpeTanuud  WHOOpMAIuU,  OmpeaesieHus
JIOCTOBEPHOCTH TMOJIYYSHHOTO Pe3ybTaTa;

CO3[aHME€ YCJIOBHUM JUIsl pa3BUTHSL YMEHUN MPOEKTHO-HUCCIIEI0BATENBCKOM, TBOPUECKON
JeSTEIbHOCTH.

Ha wuzydenue ¢usuku (6a30BBIi ypOBEHb) Ha ypOBHE CpPEAHEr0 O0IIero odpa3zoBaHuUs
otBonutcs 136 gacos: B 10 kimacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca
B HEJEJIO).

[Ipennaraemslii B nporpaMme o Gpu3uKe nepeyeHs J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCSI PEKOMEHJIOBaHHBIM, Y4YHMTENb JEJaeT BBIOOP MpoBeAeHHs J1a0OpaTOpPHBIX paboT H
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00YJatOIIXCSl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®du3nka u MeToAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mpupoze. Haydnble MeToasl MO3HaHUS OKpyKaroumero mupa. Poib
HKCHEPUMEHTA U TEOPUH B MPOIIECCE TO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBJaeHU u npoueccoB. Hayunbsle runores3sl. dusznueckue
3aKOHBI ¥ Teopuu. [ paHUIIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHIIMIT COOTBETCTBUS.

Pome u mecto ¢uszuku B (QOpMHPOBAHUU COBPEMEHHOM HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble ¥ HU(POBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBHkeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro ABwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTEpUAIbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KoopAuHAT. ClI0)KEHHE NEepPEMEIEHUN U
CJIO’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpsiMoJiMHElHOe naBikeHue. ['paduku 3aBHCHUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMELICHNS] MAaTEPUAIBHON TOUKH OT BPEMEHHU.

CBoOoiHOE maneHne. Y CKOpeHHe CBOOOHOTO TIaICHHS.

KpuBonuneiiHoe nBrkeHHe. JIBUKEHHWE MaTEpUAIbHOM TOUKM 10 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEHHAst CKOpocTs. [lepuon u yactora
oOpaiuenus. LleHTpocTpeMuTeibHOE YCKOPEHUE.

TexHuueckre ycTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: CIUOMETP, ABUKEHUE CHAPAIOB,
LIENIHBIE U PEMEHHBIE NTEPENAYN.

Jlemoncmpayuu

Mognenb cucTeMbl OTCUETA, MITIOCTPALUs KUHEMAaTUYECKUX XapAaKTEPUCTHUK JIBUIKEHUS.

[Ipeobpa3oBanue IBUKEHHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEeHHOM IIPOCTPAHCTBE.

HaGntonenue nBuxeHus Tena, OpOIIeHHOr o MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus cBOOOJHOTO MaeHHUS.

HamnpaBnenue ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamoprvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIEJIbIO ONPEAENICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXy ITyTSMHU, IPOMIEHHBIMU TEJIOM 32 I10CJIEJ0BATEIbHBIE
paBHBIE MPOMEXYTKM BPEMEHHU IPU PABHOYCKOPEHHOM JBH)KEHHUU C HayalbHOM CKOPOCTHIO,

paBHOI HYJIO.
N3ydeHnue nBukeHMs apyUKa B BI3KOH )KUIKOCTH.
N3yuenue nBuxenus tena, OpOLUIEHHOIO TOPU3OHTAIIBHO.
Tema 2. /lunamuka

[Tpunuun otHocutensHocTy [Manuites. Ilepsslit 3akoH HeroToHa. MHepLnanbHbIE CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. IlpuHnmn cynepnosunmu cwil. Btopoil 3akoH HeroToHa miid
MaTepuaabHON TOUKHU. TpeTuii 3akoH HproTOHA 1119 MaTepUaibHbIX TOUYEK.

3aKoH BceMHUpHOro TsAroreHus. Cuna TsxecTd. IlepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (1mokosi, CkonbxeHus, kauenus ). Cuna tpennst. Cyxoe tpenue. Cua
TPEHUS CKOJIbKEHUS U cuia TpeHus nokos. Koapduuuent tpenus. Cuina conpoTUBICHUS MIPU
JBUKEHUH TeJa B )KUIKOCTH WIIU rase.

[loctynarensHoe U BpalaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalleHus. [lneuo cunbl. Y cinoBus paBHOBeCUs TBEPAOTO
Tena.

TexHnyeckne yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: IOIINITHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHME HHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEJI.

Bropoii 3axkon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT iepopMariyu.

HesecomocTs. Bec Tena mpu yCKOPEHHOM NOABEME U ITaICHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuuecxuui sxcnepumenm, rabopamopHule pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccinenoBanne 3aBUCUMOCTH CHJI YIPYI'OCTH, BO3HUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpa3stie, oT ux AedopMaIuu.

HccnenoBanue ycimoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Nmnynbc MatepuabHON TOUKHU (T€la), CHCTEMbl MaTEPUANIBHBIX ToueK. Mmynbe cuibl u
VU3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJbca. PeakTHBHOE IBU)KEHUE.

Pabora cusbl. MOITHOCTH CHJIBI.

Kunernueckass sHeprus MaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHUM KHHETHYECKOU
JHEPIUu.

[otennuansHas sueprus. [loreHnmanbHas sHEPrust ynpyro 1e(OPpMUPOBAHHON MPY>KUHBL.
[loTenunanbHas 3Heprus Teia BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuManbHble W HEMOTEHLHUalbHble CWIbL. CBsA3b pPabOThl HEMOTEHIMAJIBHBIX CHII C
U3MEHEHUEM MEXaHMUYECKON HEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCcTpoiCTBa U IMPAKTUYECKOE IPUMEHEHME: BOJOMET, KONEDP, MPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexon nMoTEHIMAIBHON SHEPTUM B KHHETHUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul



N3yuenne aOCOMIOTHO HEYHNPYroro yaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIbI C M3MEHEHHEM MEXaHHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paznean 3. MosiekyJsipaasi pu3uKa U TePMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
Bpoynosckoe neuxenue. uddysus. Xapakrep IBUKEHHUS U B3aUMOICHCTBUS YaCTHUI] BEILIECTBA.
Monenu cTpoeHus ra3oB, )KUJKOCTEN U TBEPABIX TEN U 00BICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepbl Mosiekyi. KonudyectBo Bemectsa. [loctosanas ABoraapo.

Tennosoe paBHOBecue. Temieparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro rasza. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KUHETHUUECKOH TEOpHUH
uaeanbHOro rasza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHed KUHETHYeCKON SHepruu
TEIUIOBOTO JIBMKEHUs yactull ras3a. [llkana temnepatyp KenbBuna. ['a30Bble 3aKOHBL. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akon [lampTona. M3omporeccsl B HaACIBHOM Ta3e ¢ MOCTOSHHBIM
KOJMUYECTBOM BellecTBa. ['paduyeckoe MpencTaBIeHUE H3OMPOIIECCOB: H30TEpMa, H30XO0pa,
n3zobapa.

TexHuyeckue ycTpoHCcTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME JHCKPETHOE CTPOCHUE BeIIeCcTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKHUX COECIMHEHUM.

OmnbITh 10 1M (Y3UH KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita llTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopaenb, HIUTFOCTPUPYIOLIAs IPUPOY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UI€ATIHOTO I'a3a, U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamoprvie pabomul

OmpeneneHre Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATYphbl BO3AyXa B HEM.

HccenenoBanue 3aBUCMMOCTH MEXKLY TapaMETPAMM COCTOSTHUSL Pa3peKEHHOT0 Iasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonuHamudeckass cucteMa. BHYTpeHHss >HEprus TEPMOAUHAMHUYECKOW CUCTEMBI U
croco0Ob! e€ n3MeHeHus. KonnyecTBo TemIoTsl U padota. BHyTpeHHss SHEPrusi 0JHOATOMHOTO
WJeaJbHOr0 Ta3a. Buael Temionepenayu: TEIONPOBOIHOCTb, KOHBEKIUS, U3ITyYeHHE. Y IeIbHas
TEIUIOEMKOCTB BelllecTBa. KoIMyecTBO TEMIOTHI IIpU TEILIONEpEaayde.

[lonsitue o0 aamabatHOM mnponecce. IlepBbiii 3axkoH TepMmoauHamuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOJUHAMUKHU K H3ompoueccam. I'papuueckas uHTepnpeTanus padoTsl rasa.

Bropoii 3akon TepmonunamMuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBsie MamyHbL. [I[pUHIAIIBI AEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TeroBbIX MamnHax. Koadduuuent nonesnoro neiicreus temnoBoit mamunsl. Llukn Kapho u ero
KOX((PHUIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHIECKHE TPOOIEMbI TETIOIHEPTETHKH.

TexHudeckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO
CropaHusi, OBITOBOH XOJOJMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu



N3meHeHne BHYTpEHHEW HSHEpPruM Tela TPHU COBEPIICHUU pabOThI: BBUIET MPOOKHU W3
OYTBUIKH MO ACHCTBHEM CKATOTO BO3yXa, HarpeBaHue d3pupa B JaTYHHOU TPYOKe IMyTEM TPCHHS
(BUICOIEMOHCTpAITHS).

N3menenue BHyTpeHHEH 3HEpruu (TeMIeparypbl) Tejla Mpu TeIuionepeaaye.

OnbIT 110 aMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3YITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuu sxcnepumenm, 1abopamoprie pabomul

N3mepenue ynenpbHOM TEIITOEMKOCTH.

Tema 3. Acpezammnsie cocmoanusa eeugecmea. Dazoswvie nepexoovl

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kunenrne. AGCOMIOTHAS U OTHOCUTETbHAS
BJIQKHOCTHh BO37yXa. HaceleHHbld map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIEpATyphl KUTIEHUS OT AaBJICHUSI.

Teépnoe Teno. Kpuctamnmuueckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KPUCTAJIIOB.

Kunkue kpuctamibl. CoBpeMeHHbIE Martepuanbl. [lnaBiaeHue u Kpuctamnuzanus. Y aeabHas
TeruioTa masieHus. CyonmuManus.

YpaBHEeHHE TEIIOBOTO OaaHca.

TexHuyeckue yCTpOHCTBA W MPAKTHUECKOE NPUMEHEHHE: TUTPOMETP M ICHUXPOMETP,

KaJIOpUMETP, TCXHOJIOTHHU ITOJTYUCHUA COBPECMCHHBIX MATCPUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kurnenuve npu noHM>KEHHOM JJaBJICHHH.

CriocoObl U3MEpPEHUs BIaKHOCTH.

HaGmronenue HarpeBaHus U IUIaBICHUST KPUCTAUIMYECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue oTHOCUTEIHHON BIaXKHOCTH BO3/1yXa.

Pa3nen 4. DiiekTpoguHaMmnka
Tema 1. dnekmpocmamuka

Onextpuzauus Tel. OJNEKTpUYECKUH 3apsan. JlBa BHIa DJIEKTPUYECKUX 3apsi/iOB.
[IpoBoAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKH. 3aKOH COXPaHEHUsI SJIEKTPUUECKOr 0 3apsijia.

BzaumopeiictBue 3apsgoB.  3akoH Kymona. ToueuHblid  3JIEKTpUYECKUH  3apsl.
Onexrpuueckoe nose. HanpsokéHHocTe anekTpuyeckoro nods. IlpuHnun cyneprnosunuu
ANEKTpUYECKUX Mosiel. JINHUN Hanps>KEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarudeckoro nodjs. [lorenuan. Pasnocts norennuanos. [IpoBoagnuku
U AUBJIEKTPUKY B 3JIEKTPOCTATUUECKOM IToJIe. J(ManekTpruyeckas IpoOHULaeMOCTb.

OnexkTpoéMkocTh. KonmeHcatop. DneKTpoEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoiicTBa M NPaKTUYECKOE NPUMEHEHHE: 3JEKTPOCKOI, 3JIEKTPOMETP,
AJEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMHPOBAIbHBIN
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YcTpoicTBO M MPUHITUIT JEUCTBUS SJIEKTPOMETpA.

B3anMopenicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TI0JI€ 3aPSKCHHBIX TElL.



[IpoBOIHMKH B IEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JIMPNEeKTpUKHU B 3J1€KTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTB JIEKTPOEMKOCTHU TNIOCKOT'0 KOHAEHCATOPa OT TUIOUIAAH IJIACTUH, PACCTOSHUS
MEXIYy HUMH U TUAJICKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, 1abopamoprie pabomul

N3mepenue 31neKTpoEMKOCTH KOHIEHCaTOpa.

Tema 2. [locmoannwiii anexkmpuueckuii moxk. Toxu ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAaHHUS 3JEKTPUYECKOr0 TOKA. MICTOUHMKH TOKa.
Cuiia Toka. [TocTOAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka LEIu.

DneKkTpuuecKoe COIPOTHUBIICHUE. VYnenbHoe COINPOTUBIICHUE BEIIECTBA.
[locnenoBarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexTpuueckoro Toka. 3akon Jlxoyns—JIena. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH OMa Jiis
TTOJTHOU (3aMKHYTOM) AJIEKTpHUecKoi menu. KopoTkoe 3aMbIkaHUE.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJLJIOB
oT Temrepatypbl. CBepXIpOBOIUMOCTb.

DIIeKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBonaukn. COOCTBEHHass W TPHUMECHAs IPOBOJUMOCTH IOJYIIPOBOIHUKOB.
CgoiictBa p—Nn-niepexonaa. [1oynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B pacTBOpax M paciulaBax »3JEKTPOJMUTOB. IDJIEKTPOIUTHYECKAs
JTUCCOIMAIUS. DIEKTPOIIN3.

DJIeKTpUYECKUI TOK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOATENbHBIN pa3psaa. MosHus.
[Ina3ma.

TexHu4eCcKre yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
WCTOYHUKMA TOKa, SJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
TEPMOMETP  COMPOTUBICHUS, BaKyyMHBIH WO, TEPMHUCTOPHI ©  (OTOPE3UCTOPHI,
MTOJIYITPOBOJHUKOBBINA MO/, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUsI U MaTepuaa.

CMmeliaHHOE COeTMHEHUE MPOBOIHUKOB.

[Ipsimoe m3MepeHue 3aeKTpoABMXKYLIEH cuiibl. KOpoTkoe 3aMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHMOCTD COTIPOTUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOIUTOB.

Hckposoii pa3ps 1 IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 31eKTpOIBHKYIIECH CUIIbI HICTOYHHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Hab6monenue anekrpornusa.

MexnpeamMeTHble CBSI3U



N3yuenne kypca ¢usuku 6azoBoro ypoBHS B 10 Kkitacce OCYIIECTBISETCS C yYETOM
COJICpKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHUMHH,
reorpaduu U TEXHOJOTHH.

Meswcnpeomemuvie nouwamus, CBA3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOTO MO3HAHUS:
SIBJICHWE, HAy4YHBIA (DakT, rumore3a, (QuU3WYecKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pereHne CUCTEMbI YpaBHEHH, JIMHEWHas QyHKIHs, apaboua, runepbona,
WX TpauKH ¥ CBONCTBA, TPUTOHOMETpUYECKHE QYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXIAECTBO, BEKTOPbl M HUX MPOCKIMU HA OCH KOOPJHMHAT,
CJI0’KE€HUE BEKTOPOB.

buonoeus: mexanndeckoe NBI)KEHHE B KUBOW mpupoje, nuddysus, ocMoc, TEIUI000MeH
JKUBBIX OPTaHU3MOB (BUIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STEKTPHUUECKUE SIBIICHUS B
JKWBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEM M Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTHYECKAS TUCCOLMAIM, FaJbBAHUKA.

T'eoepaghus: BNaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHKe NBIKEHUN C MCIIOJIIB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKHA, HWCTOJIb30BaHUE 3aKOHA COXpPAHEHUS HMMITyJbCca B TEXHHUKE (pakeTa,
BOAOMET W JApYyrue), JBUTATEeNlb BHYTPEHHErOo CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUN TIOJIYYCHHS] COBPEMEHHBIX MaTepHUAJIOB, B TOM YHCJIE
HAaHOMATEpUaJOB, W  HAHOTEXHOJIOTMH,  HJIEKTPOCTAaTHYECKas  3alludTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, DJIEKTPOHATpPEBATENIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TPHUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Mazhnummnoe none. IneKmpomMacHUMHAA UHOYKYUS

[TocrosiHHBIE MarHuThHL. B3anMoznelcTBHE NOCTOSHHBIX MAarHuToB. MarsmmrHoe IoJIe.
Bexrop maruutHOM MHAYKUMHK. [IprHIMI Cyneprnio3uuyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
nHAykuuy. KapTrHa aMHUi MarHUTHON MHAYKLIWHU TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1noje mpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHA MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO HIPSIMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHHMKA, KATYIIKH C TOKOM.
OmnsiT OpcTena. BzaumozeiicTBie NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOYJIb U HaIIPaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBieHHME. J[BW)KEHHE 3apsyKEHHOM 4YacTUIbl B
OJTHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsr Jlopeniia.

SIBneHMe DIIEKTPOMArHUTHOW UWHAYKUUHU. [lOoTOK BeKTOpa MarHUTHOM MHIYKIMH.
DNEeKTPOABMKYIIAS CUJIa MHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOW nHAykuuu Papanes.

BuxpeBoe anekTpudeckoe moisie. ODIEKTPOABMKYINAs CHIAa HHAYKUUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYINIATENbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

MHnyKTUBHOCTB. SIBIEHHE CAMOMHIYKIUHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKIUH.

OHeprusi MarHUTHOT'O NOJIS1 KATYIIKH C TOKOM.

DJIEeKTPOMarHuTHOE TIOJIE.



TexHuueckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: IIOCTOSHHBIE MArHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOIBUTATENb, YCKOPUTEH 3JIEMEHTAPHBIX YACTHUL, MHIAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIUU MarHUTHOTO MOJIS.

B3anMopeiictBre 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiwictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBneHue HNeKTPOMArHUTHON UHAYKIIVH.

[TpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKa.

SIBrieHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3ydyeHne MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM UHIAYKLIHH.

Pa3pea 5. Koje0anus v BOJHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KkojebaHus. [‘apmonHuueckue
konebanusa. Ilepuwon, uacrora, ammauryga U ¢asza konebanuid. IIpy>KUHHBI MasTHUK.
MatemaTrueckuil MasiTHUK. Y paBHEHUE rapMOHUYECKHUX Kojiebanuid. [IpeBpalienue sHepruu npu
TrapMOHUYECKHUX KOJeOaHUIX.

KoneGarenbublit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIECOAHUS B HIACATIHLHOM
KojeOaTeIbHOM KOHTYype. AHAJOrusl MEXIy MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs] YHEPTUU B HJICAIBHOM KOJeOaTeJIbHOM
KOHTYpE.

[IpeacraBienue o 3aTyxarolmx KoneOaHUsIX. BeIHYKIeHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeinyK/1€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMs.

[lepemennsblii Tok. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSKCHHUS.

Tpancdopmarop. IIpousBoacTBo, mepeaya U NOTPeOIICHUE 3IEKTPHUUECKOW HHEPTUU.
DKOJIOTUYECKUE PUCKH TpU TPOU3BOJACTBE AJEeKTpo3Hepruu. KynabTypa uCHOIb30BaHUS
JJIEKTPO3HEPIUH B TIOBCEAHEBHOM JKU3HM.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHME: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JINHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB Kosie0aTeIbHON CUCTEMBI (MIPYKUHHBIA MM MaTeMaTUUYECKHM
MasITHUK).

Habmronenue 3aTyxaronmx KojaeOaHuil.

HccnenoBanue cBOWCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGmronenue pe3oHanca.

CB00OOHBIC ANEKTPOMArHUTHBIE KOJIEOaHHs.



OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsOKEHHS OT BpPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOosieOaHui.

Pe3oHaHC npu mocie0BaTEIbHOM COCIMHEHUN PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIEHCaTopa.

Monens TMHUY 3IEKTPOIIEpeIayn.

Yuenuueckuiui sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia MAJIbIX KOJIeOaHHid Tpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B LENM W3 IOCIENOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 60IHbL

MexaHuueckre BOJIHBI, yciI0BHs pacnipoctpanenus. [lepuon. CkopocTs pacpocTpaHeHus
n juvHa BosiHbl. [lomepeunble W mpojaonbHble BoOJHBL MHTepdepenuus u nudpakuus
MEXaHUYECKHUX BOJIH.

3Byk. Ckopocth 3ByKa. [’ pomMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHUS H3Jy4EHHs 3JEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTalus BeKTopoB E, B, V B anexkTpomaruuTHoi BosHe. CBONWCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpaXKeHHEe, IpeloMJIeHHe, moispuzauus, Audpakuus, uHTepdepenHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana »ME€KTPOMArHUTHBIX BOJIH. IIprMeHEHNEe SIEKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHLIMIIEI paauoOCBA3Y U TeneBUAeHUA. Paguonokanysi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue ycTpoicTBa M HMPAKTHUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTBI,
yJIBTPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, Panap, palHONPHUEMHHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-meyp.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTPaHEHHE MONEPEYHBIX U MPOOIbHBIX BOJIH.

Koneb6momeecs Teno Kak MICTOYHHK 3BYKA.

HabmroneHne oTpaxeHus U NpeIOMICHUS. MEXaHUYECKHUX BOJIH.

Habmtonenue unrepdepeHunu u qudpakiiy MEXaHHYECKUX BOJIH.

3BYKOBOH pe30HaHC.

HaOntoneHue cBsA3M TPOMKOCTM 3ByKa M BBICOTBI TOHA C AMIUIMTYJIOM M 4acTOTOH
KOJIeOaHHH.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, MPEJIOMIICHHE,
noJsipuszanus, Tudpakuus, HHTepQepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacrpocTpaHEHHE CBETa B OJJHOPOIHOM Cpeie.
JIyu cBera. ToueuyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHHs cBeTa. [locTpoeHue n300pa’keHUil B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akoHBI MpeNOMIIEHHS cBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yron MHOJHOrO BHYTPEHHEIO
OTpa)KCHHUS.

Hucniepcus cBeta. CioxHbIi cocTaB 6eroro cera. L{ger.



CoOuparomue M paccewBaroliue JHH3bl. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHjia TOHKOHU JIMH3bL. [locTpoeHne n300pakeHuil B cOOMparONINX U paccerBarOIINX
nuH3ax. PopMyIia TOHKOH JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonroBass ontuka. WuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBUS
HaO0JII0/ICHNSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHLIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuumonHas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

[onspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MIPOEKIIMOHHBIN amnmapaT, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAsS ONITHKA, TU(PPAKIIMOHHAS perIéTKa,
MOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpoCTpaHEHUE, OTpakKeHHWE M IpeloMieHue cBeTa. Onrtuueckue
puOOpBI.

[losniHOE BHYyTpeHHEE oTpaxeHue. Moiens CBETOBOA.

HccnenoBanue cBOMCTB H300paykeHUI B IMH3AX.

Mopenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenne untepdepeHium cera.

Habmronenne nudpakmuu cera.

Habmonenue aucnepcun cpera.

[lonmyueHue ciekTpa ¢ HOMOLIbIO PU3MBI.

[ony4yenune criekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEHIETKH.

Hab6uronenue nonsipu3anuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszatesns MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHUM B TMH3AX.

HabGmonenue aucriepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJILHON TEOPUU OTHOCUTEIHLHOCTH
I'panuipl MPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel cnenuanbHOM TEOpHUH
OTHOCUTEJIBHOCTU: HWHBApPUAHTHOCTh MOJYJA CKOpPOCTH CBE€Ta B BaKyyme, NPHUHIIUII
OTHOCUTEJIBLHOCTU DUHIIITEHHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU M COKPAIIICHHUE JTUHBI.
DHeprusi 1 UMMYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJILCOM PEJIITUBUCTCKON YaCTHUIIbl. DHEPIrUs MOKOSI.

Paznean 7. KBanroBasi puzuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C €ro0 YACTOTOW. DHEPTHS U UMITYIIbC
¢dorona.
Otkpeitne u wuccnenoBanue Qoroddpdexra. Ombitet A. I'. CroneroBa. 3aKOHBI
dhororddekra. YpaBuenne DiinmTeitHa 1s horodddexra. «kKpacHas rpanuna» porodddexra.
Hasnenue cBera. OnbiTel I1. H. JIeOenena.
XHUMUYECKOE IEMCTBHUE CBETA.



TexHu4yeckrue YCTpONCTBA M TPAKTHUECKOE MPUMEHEHHE: (OTOINEMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETO (oTodddekra.
CBeToauoz.

Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyuenue u norsomieHne (GOTOHOB MPU MEPEXOJe aToma ¢
OJIHOTO YPOBHSI SHEpTUHU Ha Apyroil. Buael cnektpoB. CekTp ypOBHEN SHEPTUM aTOMa BOJIOPO/a.

Bonnoele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynsipHO-BOJHOBON Ayanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckne yCcTpoMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpalbHbIA aHAIN3
(cnektpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pezepdopna.

OnpeneneHue JUIMHBI BOJIHBI J1a3€pa.

Habmoienne nuHeHyaThIX CIIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Habmronenue muHeRvYaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHHUS siipa. OTKPBITHE PaliOaKTUBHOCTH.
Omnpitel Pezepdopna no onpeneneHuto coctaBa paaloakTUBHOTO u3inydenus. CBoiicTBa anbda-,
6erta-, raMMa-u3ydeHus. BiausiHue paJuoakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpeITHE TPOTOHA U HEHWTpoHA. HyknmonHas moxens siapa ['eiizenOepra—lBanenko. 3apsin
snpa. MaccoBoe uuciio sapa. M3ororsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-uznmydeHue. 3aKoH
pazioaKTUBHOIO pacrnaja.

DHeprus cBA3M HYKJIOHOB B sjipe. SnepHble cuiibl. Jledekt Maccol sapa.

Snepusle peakuuu. JleneHue U CUHTES SAED.

Snepusiii  peaktop. TepmosnmepHbiii cuHTe3. [IpoOgeMbl W TMEPCIEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMYECKUE aCIIEKTHI IAEPHON SHEPTETUKH.

OnemeHTapHble yacTUlbl. OTKpPhITHE TO3UTPOHA.

MeToab! HaOIIOICHHSI U PETMCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dynnaMeHTanpHbIe B3auMoeiicTBus. EquncTBo hruznyeckoit KapTUHBI MHpa.

TexHuueckne ycTpoWCTBa M NMPAKTHYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aToMHast 6oMoa.

Jlemoncmpayuu

Cy€TurK MOHU3UPYIOIIUX YACTHULI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKHU

Oranel pa3BuTUs acTpoHoMuH. [IpukiiaHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMUHU.



Bup 3Bé3aHoro Heba. Co3Besnus, ApKue 3BE3/bl, MJIAHETHI, UX BUAUMOE JBIKEHHE.

ConneuHas cuctema.

Counnne. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprum CosiHIa W 3BE3A. 3BE3IbBI, MX
OCHOBHBIE XapaKTepUCTUKU. [lnarpamma «CIEKTpaJIbHbIM KJIACC — CBETUMOCTDY. 3BE3/IbI INIABHOM
MOCJIEJIOBATENIbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE31  TJIaBHOMU
IIOCJIEIOBATENbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBbIE IPEACTABICHUS O
IIPOUCXOXAECHUHU U 3Boonu CoslHIA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii [IyTs — Hamra ["anaktuka. [Tonoxxenue u nemwxenne Comuna B ['anaktuke. Turmbl
rajlakTuK. PannoranakTuky u kBazapbl. YEpHbIE ABIPHI B sApaxX ralaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. PasOeranue ramaktuk. Teopus
Bbonbioro B3peiBa. PeIMKTOBOE U3TydEHHE.

Macmtabnas ctpykrypa Beenennoil. MetaranakTuka.

Hepewménnpie mpobieMbl acCTpOHOMUM.

Yuenuueckue nabnooenus

Habntonenuss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHUEM KOMITBIOTEPHBIX HMPUIOKESHUN
JUISL OTIPEJICNICHUS TI0JI0KEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nomymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JIynsl, ianet, Mnegnoro [lytu.

Oo6o0marniee NOBTOpeHUE

Pone u3MKM U acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTMUECKOM, COLMAIbHOM U
ATHYECKON chepax NesITeTLHOCTH YEIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMUH B COBPEMEHHOU
Hay4yHOH KapTMHE MHpa, poJib (u3Mueckoil Teopun B (HOPMUPOBAHMM IPEACTABICHUN O
(¢u3n4yecKoi KapTHUHE MHpPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM ATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeamMeTHble CBI3U

N3yuenne kxypca ¢usuku 6azoBoro ypoBHS B 11 kiacce ocymiecTBisieTCsl ¢ y4&TOM
coJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcamMM MaTeMaTuKH, OHOJIOTHMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBA3aHHBIE C W3YYEHMEM METOJOB HAyYHOI'O IO3HAHMS:
SBJICHHE, HAy4YHBIM (hakT, TUIOTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMM: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKECHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIHIA,
MIPU3HAKU N10J1I00MsI TPEYTOJIBHUKOB, ONPEIEICHHE MJIOMAN IUIOCKUX GUryp U 00bEMa Ted.

Buonozus: >nexTprudeckue sIBIEHUS B )KUBOU NPUPO/IE, KoseOaTeIbHbIE IBHKEHUS B )KUBOU
IIPUPOJIE, OITUYECKUE SIBJIEHUS B XKUBOU NIPUPOAE, NEICTBUE patiallii Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHME aTOMOB M MOJIEKYN, KpUCTa/NIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIH, 3AJIEKH MArHUTHBIX Py, HOTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IPEJCKA3aHUE 36MIICTPSICCHUN.

Texnonozus: NTMHUM 3JIEKTPOIIEpenay, TEHEPATOP NEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEID,
WHAYKIUOHHAsT TeYb, pajap, paAuONpUEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meun,
MIPOEKIMOHHBIN annapar, BOJOKOHHas ONTHKA, COJIHEYHas Oarapes.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUSA

OcBocnne yueOHOro mpeamera «Du3mka» Ha ypOBHE CpEIHETr0 OOMIero 0Opa3oBaHUS
(0a30BBIi  YpOBEHb) JOJDKHO  OOECICUUTHh  JIOCTHIKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTANIpPCIMETHBIX U MIPECAMCETHBIX OGpﬁSOB&TGHLHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS y4yeOHOTo mpeamera «Du3mKa» JODKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
NO3ULMEH JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHEHTAalMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHHUI, COOTBETCTBYIOUIUX TPAAUIMOHHBIM LIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paclIupeHue KU3HEHHOI'O OIbITa M OIBITA JESATEIbHOCTH B IPOLECCE Peaau3allid OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIBHOM JESTETbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:xIaHCKOr0 BOCIUTAHMS:

C(OPMHPOBAHHOCTb  IPAXKAAHCKOM NO3MLMU  OOyyarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOT'0 WJIeHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAWIMOHHBIX OOIIEYEIOBEYeCKUX TYMAHUCTHUECKUX H JIEMOKPATHYECKHX
LICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEPECax TI'PaKIaHCKOTO OOILECTBA,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIHHON OpraHU3aIHu;

YMEHHE B3aWMOJIEHCTBOBaTh C COLHUAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHUM C HX
(GyHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOM e TETFHOCTH,

2) IaTPHOTHYECKOI0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'PaK1IaHCKON UIEHTUYHOCTH, TaTPHUOTU3MA;

IICHHOCTHOE OTHOULIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKEHMSM POCCHMCKHUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) AIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBEACHHUS;

CHOCOOHOCTH OIICHWBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHNUS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPAaBCTBEHHbBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JAESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYILEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOIIEHUE K MHPY, BKJIOUYasl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO
¢u3nyeckoit Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K PA3IMYHbIM chepam npodeccuoHaNbHOM 1eATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (u3uKOW M TEXHUKOW, YMEHHE COBEpILIaTh OCO3HAHHBIM BhIOOp Oyaymiei mnpodeccun u
pearn30BBIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIAHEI,

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 00JacTh (PU3UKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) IKOJIOrM4eCKOr0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYphl, OCO3HaHME TJI00AJIBHOTO XapakTepa
9KOJIOTMUECKUX IPOOIIeEM;



TUTAHUPOBAHKE M OCYILIECTBICHHE ICUCTBUI B OKPYXKAIOIIEH CpeJie Ha OCHOBE 3HAHMUSI IIesiel
YCTOHYHMBOTO PA3BUTHS YEIIOBCUCCTBA;

pacUIMpeHUe OIbITa JICITCIbHOCTH OSKOJIOTMYSCKON HANpaBJICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHHE IICHHOCTH HAYYHOU JEATEITHPHOCTH, TOTOBHOCTD B TIPOIECCe M3YICHUS (DH3UKU
OCYILECTBIISATh MPOSKTHYIO U MCCIICI0BATEIbCKYIO JACSITEIbHOCTh HHAUBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

I[Mo3naBaTebHBIE YHUBeEpPcAJIbHbIE YUeOHbIE 1eHCTBUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIBHO (OPMYIMPOBATh M aAKTYaJU3UpPOBATH MPOOIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPENIENATh U AESITeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLINXCA MaTepUAIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEJSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSIX PEAJIbHOrO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEeM.

Ba3oBble ucciieqoBaTe/IbCKUe AeiCTBUA:

BJa/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUSAMU U METOAaMH (PU3NUECKOU
HaYKH;

BJIAJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEIILCKON M MPOEKTHON ACATEILHOCTH B O0JaCTH
(U3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MOMCKY METOJIOB PEIlIeHUs 3a7a4
(U3HUECKOTO COJEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METO/I0OB TTO3HAHMS;

BJaJI€Th BHUJIAMU JESATENBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpEeTaluH,
peoOpPa30BAHMIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCJIE IPU CO3JaHUHN
y4eOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a/Jady, BBIABUTaThb
TUIOTE3y €€ PEelICHUs], HAXOAUTh apryMEHTHI JIJIsl JOKa3aTeIbCTBAa CBOMX YTBEPXKIACHUI, 3a1aBaTh
rapaMeTphl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH MOJTYYCHHBIE B XO/I€ PELICHUS 3a/1a4H PE3yIbTaThl, KPUTUYECKU OLIEHUBAThH
UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JACATEIHHOCTH, B TOM
Yyclie IPU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CHTYAIIUSIM, OIICHUBAThH IPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOIbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aJbTepPHATUBHBIC PEILICHUSI.



Pabora ¢ undopmaunmeii:

BJIAACTb HAaBbIKAMU ITOJIYYCHUSA I/IH(bOpMaIII/II/I (1)I/I3I/I‘-I€CKOFO COACPpIKaHUA M3 MCTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBIIATH IOMCK, aHalu3, CHCTEMaTU3alUIl0 MU
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh WH(POPMAIIHH;

UCIOJIb30BaTh CpPEACTBa MH(MOPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHMH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOI[€HI/ICM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYypcOCOepeeHMs], TPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEpKaHHS B pPA3IMYHBIX Qopmarax ¢ y4E€ToM
Ha3Ha4eHus NHPOPMALIMH U LIEJIEBOM ayAUTOPUH, BBIOMpAsi ONTUMAIIbHYIO (POPMY IIPEICTABICHUS
U BU3YaJIU3al1H.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBISITH OOIICHHE HA ypOKaX (PU3HKHU M BO BHEYPOUHOU JEATETHHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(GIMKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIK) TOYKY 3PEHUS C MCIIOJIb30BAaHUEM S3bIKOBBIX
CPEICTB;

MMOHUMATh W UCIIOJIH30BATh IPEUMYIIIECTBA KOMAHIHOW W MHIUBUIYATbHOU PaOOTHI;

BBIOUpaTh TEMATHKy M METOAbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH KaXXKI0I'0 WICHA KOJJICKTHBA;

MPUHUMATh 1I€JId COBMECTHOW JI€STEIbHOCTH, OPraHU30BBIBAaTH M KOOPAUHHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHHUIO: COCTABIIATH IUIAH JEUCTBUN, PACTIPELAENATH POJIU C YYETOM MHEHHI
YYaCTHHUKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KKIOTO yJ4aCTHUKA KOMAHJbI B OOIIMI pe3ysIbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE NPOEKTHI, OLICHWBATH HMJEU C TMO3WLIUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTyalHUsIX,
MPOSIBJISITH TBOPUYECTBO M BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeilicTBUS
Camoopranuszauus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISBJIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEUIeHHsS PAcuETHBIX M KayeCTBEHHBIX 3ajlay, IUIaH
BBIIIOJIHEHUS] MPAKTUYECKOW paboThl C y4&TOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;
JTaBaTh OLIEHKY HOBBIM CHTYAIIUsIM;
pacmMpsATh paMKH y4eOHOTro NMpeaAMETa Ha OCHOBE JIMYHBIX MTPEATNIOUYTEHUN;
JiejaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO SPYIAULIUU B 00J1aCTH (DPU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIIMOHAIBHBIH HHTEJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHTH KOPPEKTUBHI B ACSITEIHLHOCTH, OIIEHHWBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIaJICTh HABBIKAMU [TO3HABATEIHLHON PEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTaTOB U OCHOBaHHIA;

UCTIOJIB30BaTh MPUEMBI peIIEKCHUH /ISl OLICHKH CUTYAI|H, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEHICHUS 110 UX CHIKCHHIO,

NPUHUMATh MOTUBBI U ApT'YMEHTBI APYTUX MIPU aHAJIU3€ Pe3yabTaToOB JIEATEIbHOCTH;

MIPUHUMATH ce0sI, TOHUMAas CBOM HEJOCTATKH U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApPT'YMEHTBI JAPYTUX MIPU aHAJIU3E PE3yIbTaTOB JIEATEILHOCTH;

NpU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B mporiecce qocTHKEHUS TIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS ITPOTPaMMBbI TI0 (DU3UKE IS
YPOBHS CpeAHEro o0Iero oopa3oBaHusl y 00y4yarOMIUXCsl COBEPILIEHCTBYETCS SMOLMOHAIBHBIN
WHTEJUICKT, TIPEATIONIAralonuil chOPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH OTBETCTBEHHOCTh
3a cBOE MOBEJICHHUE, CIIOCOOHOCTh aIANITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpEMIIEHHE K IOCTIDKEHHIO IeNI U YCIexy,
ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXOSl U3 CBOMX BO3MOXHOCTEH;

OMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTH TMOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIINX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMHU
JFO/IBMU, 3200THTHCS, IPOSIBIISITh MHTEPEC U pa3peIiaTh KOH(QIUKTEHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 10 Ki1acce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MpUMEpax poyib U MecTo (U3UKH B (OPMUPOBAHHUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MHMpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU U TEXHOJIOIMH, B IPAKTHUYECKOU
eITeTbHOCTH JIFONIEH;

YYUTBIBATh TPAHMULBI NPUMEHEHUS H3YYCHHBIX (DU3MUYECKUX MOJENel: MaTepualibHas
TOYKA, MHEpLUaIbHAs CHUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, WACANbHBIM ras3, MOJENIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEN, TOUECUHBIN 3JIEKTPUUECKHUH 3apsi] NpH pELICHUU
(bu3nuecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUs (MPOLECChl) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpPHM CTPOEHHUS BEUIECTBA U 3JIEKTPOJIUHAMUKU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSMOIUHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHUE Tel,
JBIDKEHUE TI0 OKPY>KHOCTH, MHEPITHS, B3aUMOIelCcTBHE Tel, uddy3usi, OpOyHOBCKOE JIBIIKCHHE,
CTpOEHHE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TEN MPH HArPEeBaHUU (OXJIAXKIACHHH),
TEIUIOBOE pPaBHOBECHE, HCIAPEHUE, KOHJEHCAlLUs, IUIABJICHUE, KpUCTALIM3alus, KHUIIEHUE,
BJIYKHOCTh BO3/yXa, MOBBIIICHNUE JJABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXIy MapaMeTpaMU COCTOSIHMS ra3a B M30IPOLEccax, JJIEKTpU3alMs Tell, B3aUMOAECUCTBHE
3apsoB;



OIHCHIBATH MEXAHMUYECKOE JBIKCHUE, UCTONB3YS (hHM3MUECKHe BEIWYHHBI: KOOpJIUHATA,
MyTh, MEPEMEICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeJa, KHHETHYIeCKas
SHEprus, MOTCHIMAIbHAS SHEPrusi, MEXaHW4ecKas padoTa, MEXaHW4YeCKash MOIIHOCTBH, MpPH
OIHMCAHUU MPABUIHHO TPAKTOBATH PUINUECKUI CMBICIT HCIIOIh3yEeMbIX BEIHUWH, UX 0003HAUCHUS
W CJAVHHMIIBI, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (U3HUYCCKYIO BEIIMYUHY C APYTUMHU
BEJIMYHMHAMU,

OIMCHIBATh HM3YyUYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOJB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBIKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS DHEprusi, pabora raza, Kod(h(UIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
uX o0003HAueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIUYHHY C JPYTHUMH BEITUIHHAM;

OTIMCHIBaTh M3yUYEHHBIC JJIEKTPUUYCCKUE CBOWCTBA BEIIECTBA M DJCKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HaNpsDKEHHOCTh  TIOJIs, TOTCHIMAJN, Pa3HOCTh IIOTCHIIMANIOB;, TIPU OIMCAHWUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

aQHATM3UPOBATh (PU3NICCKUE TPOIECCHl M SBIICHUS, UCTOIB3YS (PU3NUICCKUE 3aKOHBI U
MIPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axonsl HproToHa, 3aK0H coXpaHEeHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHMS
BEII[ECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPENHENW KUHETUYECKOW HHEPTUU TEIJIOBOTO JBIKEHUS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
3JIEKTPUIECKOTO 3apsaa, 3aKoH KynoHa, mpu 3ToM pa3audarh CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHIIMIIBI ACHCTBHS MAIlIWH, TPHOOPOB U TEXHUIECKUX YCTPOKHCTB;
pas3ianyaTh yCIOBUS UX 0€30MacHOr0 UCIIOIb30BaHMUs B TOBCEIHEBHOM JKU3HH;

BBITMIOJTHITh JKCIIEPUMEHTHI 1O HCCIEOBAHUIO (PU3UYECKUX SIBICHUH M TPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUU, TIpH ITOM  (opMyIupoBaTh
npo0OieMy/3agady v TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/IOBaHus, TIPOBOIUTE OIBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSAMbIE M KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUsT W WCIOJIb30BaTh HM3BECTHBIC METOJBI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCJIEI0BATh 3aBUCUMOCTH MEXAY PU3HUECKUMHU BETUIMHAMU C UCTIOJIB30BAHUEM MPSMBIX
W3MEpEHUH, TMPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHl IMOJIYYCHHOUN
3aBUCHUMOCTH (PU3NICCKUX BEJUYMH B BHJIC TAOJIHUI] M TPa()UKOB, JeJIaTh BEIBOJIBI I10 PE3YJIbTaTaM
HCCIEI0BAHNS,;

coOmrofaTh MpaBwia 0€30IacHOr0 TpyAa IMPU TPOBSACHHH HCCICIOBAHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIIeIOBATEILCKOM W TMPOEKTHON JCATEIBHOCTH C
WCIOJIb30BAaHUEM U3MEPUTENLHBIX YCTPONUCTB U JIA0OPATOPHOTO 0OOPYAOBAHUS;

pemarh pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(hu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3a/1aud BHIOUPATh (PU3HUECKYIO
MOJIeb, BBIIEIATh (U3NYECKUE BETUYHUHBI W (OPMYIBI, HEOOXOAMMBIC IS €€ pelIeHUs,
MIPOBOMTH PACUEThl U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHHS (PU3NICCKON BETMUNHBI,



pelaTh KauyecTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIETIOUYKY
paccyXIeHHl ¢ OTIOPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHE SBICHUS;

UCIIO0JIb30BaTh IIPU PEILICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAUN W TPEACTABICHUS Yy4eOHOW M Hay4yHO-
MOMYJISIPHOM HH(pOpMaLIUK, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUUECKH aHAJIU3UPOBATh
HoJry4aeMyro HH(opMaIuo;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIIO0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKe B TOBCEJHEBHOM )KU3HU JUIs 00ecreueHust
0€3011aCHOCTH MPHU O0pAIEHUH ¢ PUOOPAMH U TEXHUYECKUMH yYCTPOHCTBaMU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKAOLIEH cpene;

paboTatTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMANBHBIX POJIeH, IUIAHUPOBATh paboTy
IpyNNbl, palMOHANIBHO paclpelnesaTh OOf3aHHOCTM U IJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHble pe3yJabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUMA:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poJib U MeCTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHKH M TE€XHOJIOTMH, B NMPAaKTHYECKOU
JeSITeTbHOCTH JII0/IeH, LIEJIOCTHOCTD ¥ €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENEH: TOUYEYHBIN
JNIEKTPUYECKUH 3aps], JIyd CBETa, TOUCYHBIN HCTOUYHUK CBETA, sIACPHAsi MOJIEIb ATOMA, HyKJIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH pelleHNH (PU3NYECKHUX 33/1a4;

pacro3HaBaTh (U3MYECKUE SIBIICHUs (Mpolecchl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIMS, ACHCTBME MAarHUTHOTO IIOJI Ha MPOBOJHUK C TOKOM W JBMXKYIIMHCA 3apsij,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpaknuus ¢ TMOJAApU3aLUs CBeTa, MJHCIEPCUsl CBETa,
dhoToanekrpuueckuii 3pdext (pororddexT), cBeToBOE IaBICHHE, BOSHUKHOBEHNE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONMCHIBATh W3yYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIEC, ONTHYECKHE,
UIEKTPUUECKYIO MPOBOAMMOCTD PA3JIUYHBIX Cpell) U IIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHOJNB3ysd (U3NYECKHE BEJIMYHMHBI: JJIEKTPUUECKUN 3apsl, CHJIa TOKa, 3JIEKTPHUUECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLUMsS MarHMTHOro Mouisd, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyLIKH, SHEPrHsl JIEKTPUUECKOr0 M MAarHUTHOTO IOJIeH, MEepUoa M 4acToTa KojeOaHuil B
Koje0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FApMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKycCHOE pacCTOSHHME M ONTHYECKas CUiIa JIMH3blL, MPH OIMCAHUU IPABUIBHO
TPAaKTOBaTh (DU3UYECKHA CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEJIMUYNHAMM;

OINMCHIBATh H3YYEHHBbIC KBAaHTOBBIC SIBICHUS U TPOLECCHl, HCHONB3Yysd (PHU3HMUECKUe
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, dHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEJIUYMH, MX OOO3HAUYCHUS U



€IMHUIIBI, YKa3bIBaTh (DOPMYIJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PU3NIESCKON BETUUNHBI;

aHAIM3UPOBATh (PU3UYECKUE TMPOILECCHl U SBICHUS, UCHOJIB3Ys (PU3NUYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIGKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PAcClpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITeHHA U1t PoTodPdeKTa, 3aKOH COXPAHEHUSI JHEPTHH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOrO 3aps]a, 3aKOH COXPAHEHHMS MAacCOBOIO 4YHCIIA,
noctynatel bopa, 3aKOH paJMOaKTUBHOIO pacmnajaa, Ipd HSTOM Pa3iIUdaTh CIOBECHYIO
(OopMyIMpPOBKY 3aKOHA, €ro MaTeMaTW4eCKOe BBIPAXEHHE M YCJIOBUS (TpaHUIBl, 00JIacTH)
MIPUMEHUMOCTH;

OIpPEACIIATh HANPABJIEHUE BEKTOPAa MHAYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH U OMHCHIBATH N300pakeHNe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBINIOJIHATh HKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  NPSMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npo0GieMy/3agady v TUIIOTE3y yueOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHus, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYIIECTBIISITh MpPSMbIE U KOCBEHHBbIE H3MEpEeHMs] (PU3MUECKUX BEJIWYMH, TPU ITOM
BbIOMPATh ONTHMAJBHBIM CIIOCOO HM3MEPEHHsT U MCIONb30BaTh H3BECTHBIE METOJbI OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEJIMYUH C UCTOIb30BAaHUEM MPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3NYeCKNX BENUYMH B BHIC TaOMUII W TpaguKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIIEJOBAHUS;

coOmoaaTh IMpaBuja O€30MacHOro TpyJda MPHU TNPOBEJICHUM HCCIENOBAaHMNA B paMKax
yu4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATENIbCKOW W IPOEKTHOM JEATEJIbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemath pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (U3MYECKON MOJEbI0, HCHOIb3Ys
(u3nueckye 3aKOHBI ¥ MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aud BHIOUPATh GUZUYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOAUTDH PacU€Thl U OLIEHUBATH PEAILHOCTD MOJIYY€HHOTO 3HaYeHHs] PU3NYECKON BEJTMUNHBI,

pemaTh KauyeCTBEHHbIEC 3a/1aud: BBICTPAMBATH JIOTMYECKH HENPOTHUBOPEUUBYIO ILIETIOUKY
paccyXIeHUl C OIIOPOi Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

MCIIOJIb30BAaTh MIPU PELICHUH yUeOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAI[MOHHbIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPHUPOBAHUS, HMHTEPHpPETALMU M TPEACTABICHUS Y4eOHOW M Hay4HO-
MOy PHOIM HH(POPMALIUK, TOJTyYEHHOH U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;

OOBSICHATH NPUHIIMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IndaTh
yCIIOBHUS UX O€30IMaCHOTO MCIIOJIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3HUKE B MOBCETHEBHOM )KU3HHU TSI 00ECTICUCHUS
0€30MacHOCTH U OO0pAaIEHUH ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMM, JIJISi COXPAHEHUS
3II0POBbSI U COOTIOICHHSI HOPM SKOJIOTMYECKOT 0 TIOBEACHHUS B OKPYXKAIOIIEH cpene;



paboTaTh B TpyIIe C BHIIOJIHEHUEM Pa3JIMUYHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBaTh PabOTy
IpYNNbl, palUOHAJIBHO pACHpenesaTh OO0S3aHHOCTH M IUIAHMPOBAaTh JESTENIBHOCTh B
HECTaHJAPTHBIX CUTyalUsIX, aJleKBaTHO OLICHMBATH BKJAJ KaXI0I'O M3 YYaCTHHKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM nugpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpamMmblI Bcero odpa3oBaTejibHbIE
padoTsI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3nKa 1 METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7FALbF72
Hroro no pazgeny 2
Pazpnen 2. MEXAHUKA
bu6nunorexa LIOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2:2 Auamiica ! https://m.edso0.ru/7f41bf72
bu6mmorexa LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOMN 9 1 bubnnoreka [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmorexa LIOK
3.2 OCHOBbI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa LIOK

@da30BbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubnunorexa LIOK
4.1 IICKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
[locTostHHBIN neKkTpudecKuid TOK. Toku B bubnuoreka [IOK
4.2 12
pa3IMYHBIX Cpeniax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTnyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
MarunuTtHoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJTHBI
51 MexaHu4eCcKHe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U eKTPOMarHUTHbIE 5 1 bubmuorexa [LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK
4.2 Crpoeine atoma 4 https://m.edso0.ru/7f41c97¢
Bbu6mmoreka [JOK
43 ATomHOE A1pO > https://m.edso0.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKHU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 E;I[?SHE;T:;(;?PU/I? £41c97¢
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0mraromiee TOBTOPEHHE 4 E;I‘iH;;T:;iles £41097¢
Hroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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MYHUIIMIIAJBHOE BIOJ)KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEKJIEHUE
IMOYAEBCKAS CPEJHSIS OBIIIEOBPA3OBATEJIBHAS IITKOJIA»
TPAMBOPOHCKOI'O PAMOHA BEJITOPOJCKOM OBJACTH

- PaceMOTpeHo CoriiacoBaHo YT1Bepxaa
PyKORBOIMTEND MO 3aMeCcTUTEINb JUPEKTOPA Jlupextop MBOY
,,_&27'/4’%_;__-/Ka°” iopa E.W/ MBOY. «H}qaechaﬂ COII» <{ll(3tjf§BCKasl C()III» p
[Tporoxon Ne { / ~~_ /Jlunosckas JL.H./ [ v /C MOl‘de’d H.B/
o1 «J8» (2 bUYlrri(? 2023 r. «JAQ»_ G.biyema 2023 1 llana's N‘_’_Lg

oTr «3/» L _/,/Z’y['[lﬂ“_if, .

KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE
Ha 2023/2024 yueOHbIii TOA

[Ipenmer ¢usuka
Knacc 10

VMK ®wusuka. 10 xiace: yaeOHHUK U 0011e00pa30BaTENbHBIX OPraHU3alnii; 6a30BbI U vrnyoneHHbIA ypoBHH [ .5, MSKHIIEB U 1Ip.; TOX
penakuument H.A. IlapdenteeBoii — M.: IIpocsemenue, 2020.

DenepanpHas paboyad nporpamma | Pusuka. 10—11 kimacces! (0a30BbBIA YPOBEHBD)

Yuurens, katreropuss Hukynuna Hatanbs VBaHOBHA, BbICIIas KBadU(UKAIMOHHAS KATETOPUS




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
K JlaTa uzy4yeHus DJIeKTPOHHbIE
0JIMY€eCTBO YaCOB
Ne nudpossie
Tema ypoka
n/n Beero KouTtposabHble IIpakTu4yeckue [lnan ®akT o0pasoBaTebHbIE
padoThI padoThI pecypcsl
®duznka — HayKa O MPUPOJIE. bu6nmnoreka [IOK
1 HayuHnble MeTO1bl TO3HAHUS 1 https://m.edsoo.ru/f
i ! 04.09.2023 .
OKPYXaIoIIero Mupa f0c32e2
Ponb u mecTo usuku B
(opMHPOBAHNU COBPEMEHHON bubmmorexa LIOK
2 P pv P 1 https://m.edsoo.ru/f
Hay4YyHOU KapTUHBI MUPA, B 06.09.2023 £0c3366
MPAKTHYECKON JAESITETbHOCTH JIIOICH
Mexannueckoe IBHKEHUE.
bubmuorexa [IOK
OTHOCUTENBHOCTh MEXaHUYECKOTO
3 N 1 11.09.2023 https://m.edsoo.ru/f
nexenus. [lepemenenue, .09. £0c3508
CKOpOCTb, YCKOPEHHUE
. but6mmoreka [IOK
PaBHOMEpHOE ITPAMOIMHEHOE
4 B . 1 13.09.2023 https://m.edsoo.ru/f
JBUKEeHUE. BXOIHOW KOHTPOJIb .09. £0c3620
. Bbu6muoreka [IOK
PaBHOYCKOpEHHOE MPSIMOJTMHEHHOE
5 1 18.09.2023 https://m.edsoo.ru/f
TBIKEHUE .09. f0c37%6
5 CBobOoHOe majieHue. Y CKOpeHue 1 a?igxxziiiﬁaﬁ
CBOOOJTHOTO TaICHUS 20.09.2023 BS. /0. '

f0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
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KpuBonuHeliHoe 1BUXEHUE. bubnuotexa [IOK
7 7 /. .
JIBrkeHne MaTepuaabHON TOUYKHU IO 25.09.2023 https://m.edsoo.ru/f
OKPY’KHOCTH fOc3ada
[IpuHUKIT OTHOCUTENBHOCTH bu6mmoreka [IOK
8 r N m. .
anumues HepI_IfIaJ'ILHBIe CHUCTEMBI 97.09.2023 https://m.edsoo.ru/f
otcuera. I[lepBblif 3akoH HproToHA fOc3be8
Macca tena. Cuna. [Ipunnun bu6nmoreka [IOK
9 .B i //m. .
CYNEPIIO3UIIUU CUJIT TOpOI/IVSaKOH 02.10.2023 https://m.edsoo.ru/f
HeroToHa nns maTepuaibHON TOYKU fOc3be8
N but6mmoreka [IOK
Tperuii 3akoH HproToHa s
10 04.10.2023 https://m.edsoo.ru/f
MaTepUaTbHBIX TOYEK 10. f0c3be8
3aKoH BceMHUpHOro TsaroreHus. Cuna bubmmoreka [IOK
11 LI Am. .
TsbKecTu. IlepBas kocMuueckas 09.10.2023 https://m.edsoo.ru/f
CKOpPOCTh f0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubmmorexa OK
12 11.10.2023 https://m.edsoo.ru/f
rena g f0c3e18
Cuna tpenus. Koadpumment
P b bubmuorexa [JOK
Tpenus. Cuiia CONPOTUBICHUS NPU
13 16.10.2023 https://m.edsoo.ru/f
JBUKEHHUH TeJa B )KUAKOCTU WIIH 10. f0C3F76
rase
[MoctynaTensHoe U BpamateabHOe
. bubnuoteka [JOK
14 JBUKEHHE a0COIOTHO TBEPAOTO httos://m.edsoo.ru/f
tena. MoMeHT cuitbl. [ledo Cuibl. 18.10.2023 foc 4ia6 ' '
VYcnoBust paBHOBeCHs TBEPOTO TeEIa
. bubmuorexa [JOK
15 HNmnynsc MaTepuaibHON TOUKH, httos://m.edsoo.ru/f
CHCTEMbI MATEPHATIbHBIX TOYCK. 23.10.2023 o '

f0c43d6
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Nmmnynbe cuiibl. 3aKOH COXpaHEHUS
uMITysibca. PeakTuBHOE JBMKEHNE

PaGora v MOLLIHOCTE CHJIBI.
KuneTtnueckas 3Heprus

but6mmoreka [IOK

16 o https://m.edsoo.ru/f
MartepuaibHOW Touku. Teopema 00 25.10.2023 fO(?4502
M3MEHEHUN KMHETHYECKOW SHEPT U
[TorenmanpHas 3HEPTUs.

[loTenumanpHas SHEPTUS YIPYTO bu6nmnoreka [IOK

17 e(OpMUPOBAHHOMU I HWHEI. https://m.edsoo.ru/f
Aecopmup Py 08.11.2023 .
[ToTeHnmanbHas SHEPrUs Teaa fOc461a
BOJIM3M MTOBEPXHOCTH 3EMITH
IToreHnuanbHbIe U
HENOTEHIHAIbHEIE CHIIBL. CBI3b

bubmuoreka [JOK
paboThl HEMOTEHIIUATBHBIX CHJI C
18 . https://m.edsoo.ru/f
M3MEHEHHEM MEXaHUYECKOMH 13.11.2023
fOc478c
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOW YHEPTHH
JlaGopatopHas pabota
«HMccnenoBanue CBS3M pabOTHI CUITBI
19 C U3MEHEHHUEM MEXaHUYECKOMH
15.11.2023
JHEPTUU TeJla Ha IPUMEpe
PaACTSHKCHHS PE3UHOBOTO KT'YTa)
KonTtponsHas pabota o teme bu6nuoreka [IOK

20 «Kunematunka. /lnHaMuKa. 3aKOHBI https://m.edsoo.ru/f

A 20.11.2023 >
COXPAHEHHUS B MEXaHHUKE» fOc4b74
OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJISIPHO-KMHETHYECKOM bubmorexa [IOK

21 https://m.edsoo.ru/f
Teopuu. bBpoyHOBCKOE ABMKEHHUE. 22.11.2023

Anddysns

fOc4dc2
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XapakTep JIBUKCHUS U

B3aMMOJICHICTBHS YaCTHI] BEIIECTBA.

22
Mopenu cTpoeHus Ta30B, 27.11.2023
JKUAJIKOCTEN U TBEPJBIX TEI
93 Macca monekyn. KonngectBo
BemiectBa. [locTostHHAas ABOoraapo 29.11.2023
TermnoBoe paBHOBECHE.
24 T & .
eMreparypa u e€ usMepeHue 04.12.2023
[IIxana remneparyp Llenbcus
Wneanpueiii raz 8 MKT. OcHoBHOE bubmmorexa [IOK
25 MKT 06.12.2023 https://m.edsoo.ru/f
ypaBHEHUE 12. f0catde
AOcomroTHas TeMIepaTypa Kak Mepa
. . bubmuorexa [JOK
CpelnHel KHHETUYEeCKON YHEPTHH
26 https://m.edsoo.ru/f
JBIDKEHUS MOJIEKYII. Y paBHCHHE 11.12.2023 f0C511e
MenaeneeBa-Knanelipona
27 3 T
akoH JlanpToHa. ['a30BbIe 3aKOHBI 13.12.2023
JlaGopaTopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSTHUS 18.12.2023
pa3peKEHHOTO Ta3ay
M3omnporieccel B 1€anbHOM Ta3e u bu6mmoreka [IOK
29 1704 rpa(bwiemoe MIPE/ICTABIICHHE. 90.12.2023 https://m.edsoo.ru/f
Py6GesxxHbIi KOHTPOJIb fOc570e
BuyTpennsist sHeprus
P P . bubnuotexa [JOK
30 TEPMOJUHAMHUYECKON CUCTEMBI U httos://m.edsoo.ruf
CHOCOOBI €€ M3MEHEHHUS. 25.12.2023 o '

KonuuecTBo TeminoTsl u padoTa.

f0c5952
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BuyTpennss sueprus
OJIHOATOMHOTO MJI€aIbHOI'O Ta3a

bubmuorexa [IOK
31 Bunsl Terionepenaun 97129023 https://m.edsoo.ru/f
fOc5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
bu6mmoreka [IOK
KomnuecTBo TemioTs! npu
32 AuuaG . 10.01.2024 https://m.edsoo.ru/f
Terutonepenade. AauadbaTHbIN .01. f005¢36
npoiiecc
. bubmuorexa [IOK
[lepBrIii 3aKOH TEPMOAMHAMHKH H
33 15.01.2024 https://m.edsoo.ru/f
€ro MpUMEHEHUE K U30Ipolieccam .01. focefc
HeoOpaTiumocTs mporeccoB B bu6mmorexa [LIOK
34 npupoze. Bropoii 3akon 17.01.2024 https://m.edsoo.ru/f
TEPMOJUHAMUKHU f0c6230
[Tpunamun nevicrBus u KI1/{ brbmrorexa HIOK
35 . https://m.edsoo.ru/f
TEIIJIOBOW MAaIlIHMHBI 22.01.2024
f0c600a
36 [uxn Kapro u ero KITJI 24.01.2024
37 DKOJIOTHYECKHE TTPOOTIEMBI
TEIJIOIHEPTETUKH 29.01.2024
O06o06maromuii ypok bu6nmnoreka [IOK
38 «MonexynspHas ¢puznuka. OCHOBBI 31.01.2024 https://m.edsoo.ru/f
TEPMOJIUHAMUKH» f0c6938
KoHnTtposbHas paboTa mo teme bubnuorexa [JOK
39 «Mounekynspras pusuka. OCHOBBI 05.02.2024 https://m.edsoo.ru/f

TCPMOAUHAMUKU

fOc6ab0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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[Tapoobpa3oBanue U KOHICHCALIHSL.

but6mmoreka [IOK

40 https://m.edsoo.ru/f
Hcnapenue n xunexnue 07.02.2024 £0c63h6
AOcCo0THAs U OTHOCHUTEIIbHAS bubmuorexa [IOK

41 BIIQXKHOCTb BO3Ayxa. HachlleHHbIN 12 02.2024 https://m.edsoo.ru/f
nap foc64d8
Teépnoe teno. Kpucramnuueckue u
amopdHble Tena. AHU30TPOIHS bubmuorexa LIOK

42 CBOICTB KpucTamioB. Kuakue 14.02.2024 https://m.edsoo.ru/f
Kkpuctasuibl. CoOBpeMEHHbIE fOc65f0
MaTepuabl
[InaBneHue u KpucTaIU3aLMs. bubmuorexa LIOK

43 VY nenpHas TEoTa MJIaBIeHuUs. 10.02.2024 https://m.edsoo.ru/f
Cybnumarus f0c6708

but6mmoreka [IOK

44 YpaBHeHHE TEIJIOBOro Oaanca 21.02.2024 https://m.edsoo.ru/f

f0c6820
DJeKTpU3anus Teia. DIeKTPUISCKUN bu6nmoreka [IOK

45 3apsia. JIBa BUIa 3IEKTPUUECKUX 26.02.2024 https://m.edsoo.ru/f
3aps0B fOc6bcc
[TpoBOAHUKY, AUINEKTPUKHU U but6mmoreka [IOK

46 HOJTYIPOBOJHUKH. 3aKOH 28.02.2024 https://m.edsoo.ru/f
COXPAHEHUS JIEKTPUUECKOTO 3apsia fOc6bcc
B3aumopeiictBue 3apsi0oB. 3aKoH bu6mmoreka [IOK

47 Kynona. To4edHbIH IEKTPUICCKUI https://m.edsoo.ru/f

04.03.2024
3apsiz fOc6eed
N bu6nmoreka [JOK
Hanpsix€HHOCTD 1EKTPUYECKOTo

48 https://m.edsoo.ru/f

noJst. [lpunnun cynepno3zunuu 06.03.2024

fOc6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

BJIEKTPUYECKUX Tojel. JInnun
HANPSKEHHOCTH

Pabota cui 31eKkTpocTaTHYeCcKOro

bu6muoreka [IOK

49 nojs. [lorennuan. PazsocTs 11.03.2024 https://m.edsoo.ru/f
[IOTEHIHAJIOB fOc6f00
[IpoBOHMKY W TUATIEKTPUKH B but6moreka [IOK

50 . Jm. .
3IIEKTPOCTATUYECKOM TI0JIE 13.03.2024 https://m.edsoo.ru/f
JlusneKTpuyecKkas IPOHUIAEMOCTD f0c7018

bu6mmorexa [IOK

51 2 ¢ .K J/m. .

nekTpoémMkocTh. Konaencarop 18.03.2024 https://m.edsoo.ru/f
f0c7126
OneKTpOEMKOCTD TIOCKOTO bubmuorexa LIOK
2 . J/m. .

5 KOHJIEHCAaTOpa. DHEeprus 20.03.2024 https://m.edsoo.ru/f
3apsKEHHOT0 KOHAEHcAaTopa fOc72c0
JlabopaTtopHast pabota "M3mepenue

53 ) 1
IEKTPOEMKOCTH KOHJeHcaTopa" 01.04.2024
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBAIBHOTO

54 7 .
armapara, CTpyHHOT0 pUHTEpa 03.04.2024
DJIEKTPOCTATUYECKAs 3aIUTA.
3azemiieHHE AIIEKTPONPUOOPOB
DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBanus. [10cTOSAHHBIN TOK.

55 C . H .

nia Toka. Hanpsokenne 08.04.2024
Comnporusnenne. 3akon OMa st
ydacTka 1enu
[TocnenoBarensHoOE, MapaienbHOE, bu6muoreka [IOK

56 05 Jim. .

CMeIIaHHOE COeUHEHHUE 10.04.2024 https://m.edsoo.ru/f

MPOBOTHUKOB. JIaGoparopHas

fOc74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c74f0

pabora «M3ydyeHue cMenIaHHOTO
COEJIMHEHUS PE3UCTOPOB»

PaGora 1 MmoutHOCTH

bu6muoreka [IOK

57 JEKTPUYECKOTO TOKA. 3aKOH 15.04.2024 https://m.edsoo.ru/f
Jxoyns-Jlenna f0c7838
3axon OMa U1 IOJIHOH
3aMKHYTOM) 2JIEKTPUYECKOH LIETIH.
( yroi) P bu6mmoreka [IOK
58 Koporkoe sambricartie. 0.5 https://m.edsoo.ru/f
JlabopatopHas pabota «/3mepenue ' 17.04.2024 f0c7<';1e0 ' '
OJ1C ucToYHHMKA TOKA B €0
BHYTPEHHETO COMPOTHBIICHHS
DneKTpOHHas MPOBOAUMOCTh
59 TBEP/BIX METAIJIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAIIJIOB OT 22.04.2024
temnepaTypbl. CBepXIIpOBOIUMOCTh
50 DNEeKTpUUECKHU TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB 24.04.2024
[onynpoBoHUKH, UX COOCTBEHHAS
¥ IPUMECHAs IPOBOMMOCTb bubmorera [IOK
61 pu P ' https://m.edsoo.ru/f
CaoiicTBa p—Nn-niepexoja. 27.04.2024 f0c84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
DJEeKTpUUECKU TOK B paCTBOpax U
but6mmoreka [IOK
pacruiaBax 3JICKTPOJIUTOB.
62 https://m.edsoo.ru/f
DNEKTPOIUTHYECKAS JTUCCOIIHAAITHS. 06.05.2024
fOc82ba
DIIEKTPOIH3
DJIEKTPUUYECKUI TOK B raszax.
. but6mmoreka [IOK
63 CaMOCTOATEBHbIH i https://m.edsoo.ru/f
HECaMOCTOSTEIIbHBIN pa3psil. 08.05.2024 o '

Momaug. [lnasma

fOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DnexkTpuueckue mprudopsl U

CTPOMCTBA M UX MPAKTUIECKOE bubmorexa HOK
64 ye1p P 1 https://m.edsoo.ru/f
npumeHenue. [IpaBuia TeXHUKT 08.05.2024
fOc86fc
0e30macHOCTH
OBoGmaromii ypok bubmuorexa [IOK
65 5 1 15.05.2024 https://m.edsoo.ru/f
«DIEeKTPOTUHAMUKAY .05. £0c88be
KonTtponsnas pabota mmo teme
N but6mmoreka [IOK
«Dnekrpocraruka. [locTossHHBIN
66 . 1 https://m.edsoo.ru/f
JJEKTpUYECKUH TOK. TOKHU B 13.05.2024
fOc8a8a
Pa3IUYHBIX CPeIax»
but6mmoreka [IOK
67 Hrorosas KOHTpOJIbHAS paboTa 1 90.05.2024 https://m.edsoo.ru/f
f0c8c56
Peseprubriil ypok. O6o0maromuit bubmorera [IOK
68 10 1 99 05.2024 https://m.edsoo.ru/f
ypok 1o Temam 10 kimacca .05. f0C8T6e
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
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2023-2024 yyeOHbII o

Ipenmer usuka

Kaacce 10

Yuureab Hukynuna Hatanes MiBanoBHa

JIucr koppexkTupoBku KTII

Ne Tema K-Bo K-Bo O06ocHOBaHNE BHECCHHBIX N3MCHECHUI
i\ 9acoB 10 4acoB 110
aBTOPCKOM paboueii
nporpamMme | Nporpamme
1 IMocTosiHHbBII d1ekTpHUecKuil ToK. Tokn 12 11 C yuerom kaneHgapHoro yueOHoro rpaguka Ha 2023-
B Pa3JIMYHbIX Cpeaax 2024 y4eOHbIi TOJ, MPa3IHUYHBIX JHEH U UX MIEpPEeHOca
1(a) DNEeKTpUYECKHU TOK B razax. 1 10 NIPEAMETY NIPOBEIECHO YIUIOTHEHUE MaTepHralla
CamocCTOATENbHBIN U HECAMOCTOSATENbHBII 1
paspsia. Mosnus. [nazma
1(6) DJIeKTpUUYECKUEe MPUOOPHI U YCTPOMCTBA U
UX MpakTH4eckoe npuMmeHenue. [lpapua 1
TEXHHUKHU 0€30MacCHOCTH
Hroro 2 1




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®uswuka, 10 kmacc/ Mskumes [7.51., Byxosnes b.b., Corckuit H.H. mon penaknueit
[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» ®usuka, 11 knacc/ Mskummes ['.J1., byxoBues b.b., Yapyrun B.M. nox penakuueit
[TapdpentbeBoii H.A., AkuronepHoe obmiectBo «M3marenbectBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

» ®uswmka, 10 kmacc/ Mskumes I'.51., Byxosues b.b., Corckuiit H.H. mox penakiueit
[appentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

» ®usuka, 11 knace/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M. non peaakiueit
[TapdentbeBoii H.A., AknmonepHoe obmectBo «M3matenbeTBo «IIpocBeniermey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [OK https: //m.edsoo/ru



