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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON TporpaMmbl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHLENIIMY NpenoaBaHus yueOHoro npeamera «Pusnkay» B
oOpa3zoBarenbHBIX opraHm3anusx Poccuiickoit ~ ®Denepamuu, peamu3yOmUX OCHOBHBIC
o0pa3oBaTenbHbIE TPOTPAMMBI.

Copnepxanue NporpaMMbl MO (PU3MKE HANpaBlIeHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyvaromuxcs 10—-11 kmaccoB npu o0ydyeHun ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma no ¢usnuke coOTBETCTBYET
tpeboBanusiMm GPI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMEeTHBIM
pe3yapTaraM OOy4YeHMsI, a TaKKe€ YYUTBIBAET HEOOXOIMMOCTh pealu3alil MEeXIpPeAMETHBIX
cBsizel (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Heil ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHHUs (U3UKU Ha YPOBHE CpeJHEro oOIiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOSHUS Kypca (PU3UKHU: TUYHOCTHBIE, METAlpeIMETHBIE, TpeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

® [UIAHUPYEMBIC PE3yJbTAaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IPEIMETHBIE PE3yJIbTaThl 10 T01aM O0YUYEHHUS;

e cojaepxaHue yueOHoro npeamera «Pu3ukay 1o rogam o0ydeHwMs..

du3mKa Kak HayKa 0 Hanbosee oOIMX 3aKOHAX MPUPO/bI, BEICTYIasi B KAUeCTBE Y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMHA 00 OKpPY>KaIOLIEM MHpE.
HIkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUH, N3y4yaeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
IpUMEHEHHE (PU3NUECKUX 3HAHUN ONPEEIseT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH
B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, TOJYYECHHS HOBBIX MAaTEpUalOB C
3aJJaHHBIMH CBOWCTBaMH U JIpyrux. M3yuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa OOyd4aromuxcs, B (OPMHUPOBAHHUE YMEHHMH HPUMEHSTbH
HayY4HbIIl METO/] TO3HAHUS IIPY BBITIOJHEHUN UMHU Y4eOHBIX UCCIIEOBAHUI.

B ocHOBY kypca ¢u3uKu A YpOBHS CpeHEro o0IIero oopa3oBaHusl MOJIOXKEH sl UIeH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUY € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (M3MKHU, BKIKOYAET KaK BOIPOCH! KJIACCHYECKOH, TaKk U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GpU3NKH 00beJUHEH BOKPYT
¢usmueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IMOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus NnpeanonaracT UCNOIb30BaHUE TYMaHUTaApPHOTO
HoTeHIMana (PU3NIECKON HayKH, OCMBICIICHHE CBSA3U Pa3BUTUS (PU3UKHU C Pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes »skonozuzayuu peanusyercss MOCPEICTBOM BBEIEHHS JJIEMEHTOB COJAEpIKaHUS,
MOCBALIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyKAeHUs Mpo0IeM palMoOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.



Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YPOBHE CpeIHEro oodmiero oOpa3oBaHHS
SBISIOTCS  (u3MUecKkue Teopuu ((HOpMHUpPOBaHME MPEACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
du3ndeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPECTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ul ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOIX0 B Kypce (PM3UKU pean3yeTcs MPexe BCEro 3a CuéT
OpraHu3aIluy SKCIIEPUMEHTAILHON NIESTeTLHOCTH o0ydJaromuxcs. J{ims 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOphIE B MporpamMme 1o (u3nke OOBETUHEHBI B OOIIMNA CIHCOK
YUEHHUYECKUX NPAaKTUYECKUX palboT. BrigeneHue B ykazaHHOM mepeuHe JabopaTOpHBIX padoT,
NPOBOJIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YYacTHUKaMH 00pa30BaTebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMH IPOBOJIUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NIPEIOKEHHBIX THITOTE3.
Bonbmioe BHUMaHUE yeNnseTcsl peIIeHUI0 pacuEéTHBIX M KayecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBISIFOTCS 3a/1a4H C SIBHO 3a/IaHHON (PH3MUYECKOW MOJEIIBIO,
MO3BOJISAIOIINE IPUMEHATh H3yUYCHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasnenoB. [ KayecTBEHHBIX 3aad MPHUOPHUTETOM
SBIISIIOTCSL 3aJaHusT Ha OOBSCHEHHWE TMPOTEKaHHWs (U3NYECKUX SBICHUM U IPOIECCOB B
OKPY’)KaIOIIeH >XWU3HH, TpeOyromue BbIOOpa (PU3NUECKOW MOAENW I CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrieyeHnIo yueOHOro mporiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEHETO O0IIIEro
00pa30BaHUs JIOJDKCH M3Yy4aThCs B YCIOBHUSX MPEIMETHOTO KaOMHETa (HU3MKU WU B YCIOBHUSX
MHTETPUPOBAHHOTO KaOHMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LMKIa. B kabunere (husuku
JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOe OOOpYyIOBaHME IJIsi BBITTOJHCHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe y4eHU4EeCKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.
JleMoHCTpaniMOHHOE 000pynOoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPHHIUIIOM
MHUHHMAaJIbHOH JOCTAaTOUYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MpOrpaMme 1o
(Gu3nKe KIFOYEBHIX JEMOHCTPALMK JJIs HMCCICJOBAHUS W3yYaeMbIX SIBIICHHHA W TIPOIIECCOB,
HIMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTopHoe oOopyaoBaHHE ISl YUYCHHYECKHUX MPAKTHUUECKHX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOEcreyuBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
obOygaronuxcsi. TemMaTHueckre KOMIUIEKTHI JIa0OpaTOpHOrOo 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CUCTEM B BUJIC U(DPOBBIX JTA00PATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YEHUST (PU3MKU B 00IIEM 00pa30BaHUU SBIISIOTCS:
e (opMupoBaHHE HHTEpPeca M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YUCHHUIO
IPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHHA O HAayyHOM METOJe TIO3HaHUS U (HOpMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3ysIbTaTa M3y4eHHUsS OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHHE YMEHUN OOBACHATH SIBICHUS C UCTIOIb30BAHUEM (PU3UUECKUX 3HAHUHN U
HAYYHBIX JOKa3aTEeIbCTB;

e (opMupoBaHHE MPEICTABICHUA O PO (BU3UKHU JJISI Pa3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHH.

JlocTikeHre 3TUX Ienel oOecreurBacTCss pPelIeHHeM CIEAYIONMX 3agad B IpoIecce
U3y4eHHs Kypca (pU3UKU HA YPOBHE CpPEIHEro o0IIero 00pa3oBaHuUs:



e mpuoOpeTeHue CHCTEMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, HJIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTpO(DU3UKH;

e (QopmupoBaHuE YyMEHHUIl TNPUMEHSITh TEOPETHYECKHE 3HAHUA M1 OOBSICHEHHS
¢u3nUecKux SBIEHUH B MNPUPOAE M AN NPUHATHS NPAKTUYECKHX pELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHME CIOCOOOB pELIEHHUS Ppa3IUYHBIX 3aJad C SIBHO 3aJaHHOW (hU3HUYECKOIl
MO/IEIBIO, 3a/1a4, I0/IPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3JaHNne (PU3NUeCcKOr MOIEIH,
aJIeKBaTHOW yCIIOBUSIM 3aJauu;

e TMoHUMaHHEe (U3MYECKUX OCHOB U TNPHUHIUIOB JEHCTBUS TEXHHUYECKHUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO CPEay;

® OBJIQJICHWE METOJaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH IMOJyYECHHOTO pE3yJIbTaTa;

® CO3JaHHUE YCIOBUH JJIA Pa3BUTHUS YMEHHUM NPOCKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKON
NEeSTEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypOBEHb) Ha ypOBHE CpPEAHEro 00Iero odpa3oBaHus
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 kimacce — 68 yacos (2 yaca
B HEJIEITIO).

[Ipennaraemelii B mporpamme 1o (pu3uKe nepeueHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHOBAaHHBIM, YUYUTENb JAENaeT BHIOOp MpOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YUYETOM UHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatOIINXCSl.

COJEPKXAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. dusnka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npupoiae. HaydHble MeTOabl MO3HAHUS OKpy»Karouero mupa. Ponib
IKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenvupoBanue GU3HMYECKUX SBJICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIOJICH.
Jlemoncmpayuu
Amnanorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHe. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJHMHEHHOE IBMKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBoOonHOe mageHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.



KpuBonuneliHoe nBwxeHue. J[BH>keHME MATEpUATIbHOM TOYKHM IO OKPY>XHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAast CKOpocTsh. [lepuon u yactora
oOpartuenus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHnuyeckue yCcTpoiicTBa U IPAaKTUYECKOE IPUMEHEHNUE: CIIUJIOMETP, IBUKEHHUE CHAPSI0B,
LEITHbIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALINS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanne NBUKEHHU C UCIIOIB30BaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY ¥ TOPU30OHTANIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaeHHUs.

Hampasnenne ckopocTH pyu ABMYKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXIY ITyTSAMH, POMACHHBIMH TEJIOM 3a MTOCJIEI0BATEIbHbIE
paBHBIE ITPOMEXYTKM BPEMEHHU IPU PAaBHOYCKOPEHHOM JABM)KEHHMH C Ha4daJIbHOM CKOpOCTHIO,
paBHOM HYIIIO.

N3ydeHne NBUKEHHUS LIAPUKA B BA3KOU JKUIKOCTH.

N3ydenue nBuxeHus Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anmuiies. [lepBoiit 3akoH HetoTona. MHepimanbHble CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Brtopoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [UIst MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl Tpenus (1okosi, CKobxeHus, kauenus ). Cua tperus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuument tpenns. Cuna conpoTuBICHUS MPH
JBUKEHHUHU TE€Ja B )KUJAKOCTH WJIH rase.

[MoctynarenbHoe U BpaliaTenbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJTIBI OTHOCHUTENIBHO OCH BpalleHus. [1nedo cuiibl. Y caoBus paBHOBECHS TBEPIOTO
Tena.

TexHudeckue yCTpONCTBA W NPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKA, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLIMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIINX TEII.

Bropoit 3akoH HeroTona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEeHHE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOTo Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

Wzyuenue nBuxeHns Opycka o HaKJIOHHON TIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMauu.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE



Hmnynbc MaTepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUalbHBIX ToYeK. IMIMyIbC CHIBI U
M3MEHEHNE UMITYJIbCa Tejla. 3aKOH COXpaHEHUS UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprust MarepuajbHONW TOYKH. Teopema 00 W3MEHEHHHM KHHETHYECKOU
SHEPIHH.

[orennmaneHas sueprus. [loreHnuansHas sHEprust ynpyro 1eopMHUPOBAHHOMN MPYKHUHBI.
[ToreHuuanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[loreHnnmaneHbple ¥ HENOTEHIMAJIbHBIE CUIIBL. CBs3b pabOThl HEMOTCHLUMAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTporcTBa M MPAKTUUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPY>KUHHBIN
IUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoxa moTeHIIMANBHON YHEPTUU B KHHETUYECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Nzydenue aOCOMIOTHO HEYNPYroro yjaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOM 3HEpPruu Tela Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3uKa 1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U HX OINBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenne. duddysus. XapakTep IBMIKEHUS U B3aMMOICHCTBHS YaCTHIL BEIIECTBA.
Mogenu cTpoeHHs Ta30B, )KUAKOCTEH U TBEPABIX TNl U OOBSICHEHUE CBOWCTB BEILIECTBAa HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekyi. KonnuectBo BenectBa. [loctostnaass ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens uneanbHOoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOpUu
UlealbHOTO Tra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIJIOBOTO ABWKEHMS yacTull ra3a. [llkana remnepatyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon JlansroHa. M3ompoueccsl B UI€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mNpelcTaBICHHE H30IMPOLIECCOB: H30TepMa, H30XO0pa,
u3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAlOUIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrTel 10 AU Y3UH KUTKOCTEH U Ta30B.

Monens OpOYyHOBCKOTO IBHIKEHUSI.

Mogens onbiTa [llTepHa.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOEHCTBUS.

Mopenb, HuTroCTpUpYIOIIasl IPUPOLY IAaBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HJUTFOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

OnpeneneHnne Macchl BO3/yXa B KJIACCHOW KOMHATE€ HAa OCHOBE HU3MEpEeHHH 00BhEMa
KOMHATBHI, IABJICHUS U TEMIIEPATypPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku



TepmoanHamuueckass cucteMa. BHyTpeHHSs »HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
criocoObl e€ u3mMeHenus. KonmuecTBo TemioTel U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buael Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUSA, U3JIyUEHHUE. Y I€TIbHas
TEIIOEMKOCTB BellecTBa. KoMmuecTBO TEIIIOTHI IPU TEIIoNepeiaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBblii 3akoH TepMoauHaMuKU. [IpumeHeHuHe
NepBOro 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoObpaTuMOCTh IPO1IecCOB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIMIBL 1efcTBUS TEMTOBBIX MamuH. [Ipeobpa3zoBanus sHEpruu B
TerIoBIX MammmHax. Koad durmenT nmonesznoro aeicteus temioBoi mammael. [ukn Kapro u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

W3MmeneHne BHYTpeHHEW SHEPrHM Tela IMPH COBEPLUICHUHM palbOThI: BBUIET NMPOOKU U3
OyTBUIKH O] IEHCTBUEM C)KAaTOT0 BO3TyXa, HarpeBaHue 3(upa B TaTYHHOU TpyOKe My TEM TpeHus
(BHICOIEMOHCTpALIHS).

H3meHeHne BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipy TeIionepeaaye.

OmnbIT 0 agquabaTHOMY PaCHIMPEHHIO BO3yXa (OTBIT C BO3IYIIHBIM OTHHBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[Tapoo6pa3oBanue u koHAeHcaus. Micnapenne u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJI&KHOCTh Bo3/ayXa. HachlleHHbIN map. YienbHast TemoTa mapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannnueckue u amop¢HbIe Tena. AHU30TPOINS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruoTa riasieHus. CyOnumarus.

YpaBHEHHE TEILUIOBOTO OaslaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU MOJIYYEHHUSI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YUCJIE HAHOMAaTEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CriocoOb1 U3MepEeHHsI BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znea 4. diiekTpoguHaMuKa

Tema 1. Inexkmpocmamuka

ONeKTpu3anus Tell. OJEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsI0B.
[IpoBOAHMKH, ANAIIEKTPUKHU U TIOJTYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nossd. [lpuHuun cyneprno3uuuun
3JIEKTPUYECKUX NoJIeH. JINHNM HAanpsHKEHHOCTH AIEKTPUYECKOrO MOJIS.

PaGora cun anekrpocraruyeckoro nods. [lorennuan. Paznocts morennmanos. [IpoBoaauku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. [uanexkTpudeckas MpoOHUIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHCAaToOpa. DHEPTUs
3apsKEHHOTO KOHJEHCATOopA.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, 3IEKTPOMETP,
DIIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE DSJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
arnmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmozneiicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JW3NeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TUNIOCKOTO KOHJEHCATOPa OT IUIOLIAAH IIJIACTUH, PACCTOSIHUSA
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYILIECTBOBAHMS SJIEKTPUYECKOr0 TOKa. ICTOUYHUKHU TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

DneKTpuuecKkoe COINIPOTHBIICHUE. VY nensHoe COIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE CONTPOTHUBIICHHE MCTOYHHKA TOKA. 3aKOH Oma Ju1s
MOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil nenu. KopoTkoe 3aMbIKaHUeE.

DIIEKTpOHHAs IPOBOJAUMOCTbD TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBogauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOJTYIIPOBOJHUKOB.
CgoiicTBa p—n-niepexoa. [TomynpoBoJHUKOBBIE TPUOOPHI.

DNEKTPUUYECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJIUTOB. DIEKTPOJIUTHYECKAs
JIccoLManus. IIEKTPOIU3.

DneKTpuueckuil ToK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHus.
[1na3zma.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
UCTOYHUKM TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBICHUS, BAKyyMHBIH JHOJI, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MIOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepeHne cuilbl TOKa U HapPsSHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MIONIEPEYHOI0 CEYEHUSI U MaTepHuana.

CMelaHHOE COEIUHEHUE IPOBOIHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajdbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

NckpoBoii pa3psan v MpoOBOJAUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



W3ydeHne cMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

I/I3MepeHHe B.HGKTpO,Z[BI/DKYH_[eﬁ CHJIbI UICTOYHHKA TOKA U €TO BHYTPCHHCTO COMMPOTUBIICHUA.

Hab6nronenue anexTposunsa.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢uzukm 0a30BOro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COACPIKATCIIbHBIX MCKIPECAMCTHBIX CBsI3ell ¢ KypcaMu MAaTCMAaTUKU, 6I/IOJ'IOFI/II/I, XNUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHHSL:
ABJICHUE, Hay4yHbIH (akT, rumoresa, Qu3nuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
SKCICPUMCHT, MOACIUPOBAHUEC, MOJCIIb, UBMCPCHUC.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHU, TuHeWHas (GyHKIus, napabosna, runepbona,
uX rpaduku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKLIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M UX MNPOEKIHUH Ha OCH KOOpIMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocmoc, TermtooOMeH
JKUBBIX OpPraHU3MOB (BI/II[I:I TCILIoNCpCaayun, TCIJIOBOC paBHOBGCI/Ie), SJICKTPUYCCKUC ABJICHHA B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOMCTBA MCTAJUIOB, DJICKTPOJIUTUYCCKAsA JUCCOIUALIUS, I aJIbBAHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE NBIKEHUH C MCIOIH30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, TOJIIMITHUKH, HCIOJNb30BAaHHE 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakerta,
BOJOMET M JIpyrHe), [JBUTATENIb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOM
XOJIOUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HHs COBPEMEHHBIX MAaTepUaJIOB, B TOM UHUCIIE
HAHOMATEpPHAIOB, ¥  HAHOTEXHOJOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMIJICHHC
ANEKTPONpUOOpPOB, KCEPOKC, CTPYWHBI NpPUHTEp, dJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, raJIbBaHHKAa.

11 KUIIACC

Paznen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuTHL. B3auMoJielCTBHME MOCTOSIHHBIX MAarHuTOB. MAarHUTHOE TMOJIE.
Bekrop marauTHON nHAYKIUU. [[pUHIUIT Cynepno3uliui MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
uHayKkuud. KapTrHa mTuHuN MarHUTHOM MHTYKIIMH T1OJISl TOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1noJsie MpOBOAHUKA C TOKOM. KapThHa JMHMM MHAYKIUMU MarHUTHOTO IOJS
JUTMHHOTO TPSIMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanumoieicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIyiab W HampabieHue. JI[BUKEHHE 3apsyKEHHOM YacTHIbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenta.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUHMH. [lOTOK BekTOpa MarHUTHOW MHAYKIWH.
DIEKTPOABUKYILAS CUJIA UHIAYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe Moje. IIEKTPOABMXKYIIAs CUjla UHAYKUUHA B IMPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIUU. DIEKTPOJIBHKYIIAsl CHUJIa CAMOUHTYKIIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.



TexHuueckue yCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTBhI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN 3I€MEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHWE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIuHUY MHIYKIMKA MarHUTHOTO TOJIA.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIHH.

[TpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYIIECH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBiieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yueHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Pa3pen 5. Kojed6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KONEOAHUA

Konebarenbnast cucrtema. CBOOOgHBIE MeXaHWYEeCKHMe KoyiebaHusa. [apMoHHMUYeckue
kosnebanus. Ilepuon, dactora, ammiauryna u ¢asza konebanuid. IIpy>XKMHHBIH MasSTHHK.
MaremMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojiebanuii. [IpeBpanienue sueprun npu
TrapMOHUYECKUX KOJeOaHHIX.

KoneGartenbubiii koHTYp. (CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B HA€aIbHOM
KOJeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMHU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHsI SHEPTHHM B HICATHHOM KOJeOATeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYKIeHHbIE MEXaHUYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHMs.

ITepemennbiii Tok. CMHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATPSKEHUS.

Tpancdopmarop. I[lpousBoacTBo, mepemada W MOTPEOJCHUE BICKTPUUYCCKON IHEPTHUHU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnonap3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHudeckue YCTpOMCTBA M IIPAKTUYECKOE IMIPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx KojieOaHu.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onaHc mpu mocineaoBaTelbHOM COEAMHEHUN PE3UCTOPa, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOoPA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



HccnenoBanue 3aBUCUMOCTH MEPHOia MaJIbIX KosieOaHUH Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue NEPEMEHHOTO TOKa B LENM M3  IOCIEAOBATENIBHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeunble u mpononbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3Jy4Y€HHUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTauus BekTopoB E, B, V B anektpomMarauTHOM BostHE. CBOMCTBA 3JIEKTPOMArHMTHBIX BOJIH:
OTpaXCHHME, TpeloMiieHHe, moispusanus, audpakuus, wuHTepheperuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMAarHUTHBIX BOJH. [IpuMeHeHHE >JIEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCcTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YJIbTPA3BYKOBAsl JTMATHOCTHMKA B TEXHHKE WM MEIULMHE, pajap, pPajAUuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE TIONIEPEUHBIX U MPOJIO0TBHBIX BOJH.

KoneO:mromeecs Teno kak UCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6mronenue natepdepeHIuu u Tuppakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUTUTYJAOW M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJspuzanus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue M300paKeHUH B IUIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroia MHOJHOIO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioxkHbIN cocTaB Oemmoro ceta. [IBer.

CoOuparomue M paccewBaroiiue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBas ontuka. WuTtepdepenuuss cera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHLIMOHHON KapTHUHE OT JBYX CHH(a3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HaOMIONEGHUS TJIABHBIX
MaKCHMYMOB TIPH Ma/ICHUA MOHOXPOMATHUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHuuyeckue ycTpoWcTBa M MpaKTUYECKOE MPUMEHEHHE: O4YKH, Jiyna, Qoroammapart,
MPOSKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONITHKA, TU(paKInOHHAs PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[IpsamonuHEiHOE pacHpOCTpaHEHUE, OTPAKCHWE M MpelomieHue cBeta. OnTUYecKue
npuOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHum cera.

Ha6nronenue audpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TomyyeHue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tony4eHue cekTpa ¢ MOMOIIbI0 AUPPAKIIHOHHON PEIIETKH.

Habmronenue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. [locTynaTel crneunalibHON Teopuu
OTHOCUTCJIBbHOCTU: HWHBApUAHTHOCTL MOAYJd CKOPOCTH CBE€Ta B BaKYYMC, MMPUHIHAIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.HeHI/I€ BPCMCHU U COKPAIICHUC OJINHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C S3HEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTUIbl. DHEPTHUS MTOKOSI.

Paznen 7. KBanroBas pusuka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3HEPruM POTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIIHC
¢orona.

OtkpeiTue u wuccienaoBanne (orodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTeitna aus porospdexra. «Kpacnas rpanunay porodddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHuuyeckue yCTpOHCTBA M MpPaKTUUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEYHast OaTapest, CBETOIHO.

Jlemoncmpayuu

®oTod3ddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtorddexra.

Cseroauog.

Comnneynas OGarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapHas
mogens atoMa. Iloctynarsl bopa. U3nyuenue u norsomenne (GOTOHOB MPU MEPEXOJe aToma ¢
OJHOTO YPOBHS SHEPTUM Ha Apyroi. Buasl ciekTpoB. CEKTp ypOBHEW SHEPIUU aTOMa BOJAOPOA.

BonnoBsble cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsspHO-BOJIHOBOW Jyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIA aHaJIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabmioneHne uHeuaThIX CIEKTPOB U3ITyUeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue muHEHYaToro CrekTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTHI, TOKA3bIBAOILNE CII0KHOCTh CTpOEHHUS sapa. OTKPBITHE paIUOaKTUBHOCTH.
OmnsiThl Pesepdopaa mo ornpeneneHuio cocraBa paarnoakTUBHOrO u3inydeHus. CBoiicTa anbga-,
Oera-, raMMa-u3ny4yeHus. BivsHue paqnoakTUBHOCTU Ha JKHUBbBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeHTpoHA. HykionHas mozens siapa ['eitsenOepra—Banenko. 3apsn
saapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMmma-usiyueHue. 3akoH
PaaMOaKTUBHOIO pacnaja.

DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macch spa.

Snepublie peakuuu. JleneHue u CUHTES AIep.

Snepubiii peaxktop. Tepmosnepubiii cuHTe3. I[IpobmemMbl M TNEPCHIEKTUBBI  SAEPHOM
JHEPreTUKU. DKOJIOIMYECKHAE aCIIEKTHI AIEPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH FIEMEHTAPHBIX YACTHLI.

OyHnaaMeHTanbHbIe B3auMoecTBus. EquacTBo pusnueckoit KapTUHBI MUpA.

TexHuueckue ycTporcTBa M MPAKTUUYECKOE MPUMEHEHHME: TO3UMETpP, Kamepa BuibcoHa,
SZIEpHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHM3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUZUKH

Oransl pa3BuTUs acTpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3qH0ro Heba. Co3Besnus, spKue 3BE31bl, IUIAHETHI, X BUAUMOE ABHIKEHHE.

ConneuHas cucrema.

Counnie. ConneuHass akTUBHOCTh. Mctounumk sHeprun ConHI@ W 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTUKU. J[narpaMmma «CHeKTpaJIbHbIN KJ1acC — CBETUMOCTDY. 3BE3/1bI INIABHON
IIOCIIEAOBATENBHOCTH.  3aBUCHMOCTh ~ «Macca — CBETUMOCTB»  JUId  3BE3X  IJIABHOM
nocjeaoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEeMEHHBIE TIPEACTABICHUS O
IIPOUCXOXKACHNN U 3Boaonny CoslHIA U 3BE311. DTarbl )KU3HU 3BE3NL.

Mineunsiii [TyTs — Hama ["'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
rajlakTuK. PangnoranakTuky u kBa3apel. YEpHBIE ABIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennukToBOE H3ITyYeHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaOnroneHuss HEBOOPYKEHHBIM I71a30M C MCIIOJIb30BaHUEM KOMIIbIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nomyniapus 1 sipkue 3BE3/bI.

Habmonenus B Teneckon JlyHsl, miuaner, Maeunoro Ilyrtu.

O0o0maree NOBTOPEHUE



Ponp ¢u3uku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIBHOW U
TUYECKOH chepax AeaTeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, poJib (u3MdecKkod Teopud B (HOPMHUPOBAHHMH TMPEIACTABICHUN O
¢u3nueckoil kKapTuHEe MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM pPsiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O MPUPOJIE.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce OCymIecTBISETCS € Y4ETOM
COJZIepKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUN, TpUTOHOMETpUuYecKne (QGyHKUUU: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA,
NPU3HAKK OJ00HS TPEYTOJIbHUKOB, OTpeAeIeHNE TUIOMAAN TUIOCKUX GUTyp U 00bEMa Tell.

Buonozus: >nekrpuueckue sIBJICHUS B )KUBOU MPUPOJE, KoJieOaTeNbHbIe ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU NPUPOAE, ACHCTBUE paiallii Ha KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PYI, (POTOChEMKA 3eMHOM
MOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUM.

Texnonozus: TUHUN 3JIEKTPONEpENay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATENb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pu3MKay Ha YpOBHE CpeaHEro oouiero odpa3oBaHuUs
(0a30BBIf  YpOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHHE  CICAYIOMUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U NMPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTaTOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJbTaThl OCBOCHUS Yy4eOHOTO mpenmeTra «DU3MKa» TOIKHBI OTPAKATh
TOTOBHOCTb M CITOCOOHOCTh O0YYarOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTALUM, TMO3UTUBHBIX BHYTPEHHHUX
yOCXKIIEHU, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0OIIecTBa,
pacuIMpeHe >KM3HEHHOIO OMbITa M OMbITa AEATEILHOCTH B IMPOILIECCE peaTu3alil OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIbHON IEATEIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpamaaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHa POCCHICKOTO OOIIECTBA;

MPUHATHE TPAIUIMOHHBIX OOIIEYEIIOBEUSCKUX TyYMAaHUCTHYCCKUX M JIEMOKPATHUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIbHOCTh B HMHTEPECAaX TI'PaKIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPABICHUHU B 00pa30BaTEIbHON OpraHU3aIuH;

YMEHHUE B3aMMOJECHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBLHOCTH;



2) IATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPk TAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSCH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢u3nueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

MHTEPEC K pa3mnyHbIM cepam mpodeccnoHaNbHOM ASSITENEHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ GUBMKONH M TEXHUKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU JKU3HU,

6) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphl, OCO3HAHHE TJIO0AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILIECTBIEHUE IEVCTBUM B OKPYKAIOLIEN Cpelie HA OCHOBE 3HAHUS LIENEN
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLTUXCS 3HAaHUN 10 (PU3UKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAy4YHOH JeATEIbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3UKU
OCYILECTBIISITh MPOCKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eiCTBUS
Ba3zoBrble JJornuyeckue aeicTBHA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBaTh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;
OHp@I[CJIHTL OeJan ACATCIbHOCTH, 3aaBaThb HapaMeTpH 158 KpI/ITepI/II/I HUX OIOCTHKCHUA,
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paCCMaTPUBAEMbIX (PM3UUECKUX SBJICHHSIX;
pa3pabarbIBaTh IUIAH PELICHUs MPOOIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepUaIbHBIX
1 HEMaTepHAITbHBIX PECYPCOB;
BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTB, OLICHHUBATH COOTBCTCTBUC peByHBTaTOB OeiaAaM,
OIICHUBATH PUCKH MOCJICACTBUH ACITEIHHOCTH;
KOOPJAMHUPOBATb W BBIIOJHATH pPAa0OTy B YCJIOBUSX pPEAJbHOrO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
paSBHBaTb eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX Hp06.H€M.
Ba3zoBrbIe ucciaenoBareLCKHE AeHCTBHSA:
BJIaACTH HaquOﬁ TGpMHHOHOFHCﬁ, KIIFOUCBBIMU IIOHATUSIMHU WU MCTOdAMU (bHSH‘ICCKOﬁ
HayKU;



BJIJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKOM U MPOCKTHON NEATEIFHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOZIOB pEIIeHUs 3a7a4
(U3NIECKOTO CoepKaHMs, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

BJIAJCTh BUJAMHU JACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €r0 HMHTEPIPETaINH,
npeoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CUTYAIUIX, B TOM YHCJIC IPU CO3IaHUH
y4eOHBIX MPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3ajady, BBIIBUTATh
TUIIOTE3y €€ PeLIeHNs, HAXOJUTh apTyMEHTHI JUIsl JOKa3aTelbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJTM3UPOBATH MOJyYCHHBIE B X0J1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OILICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (pOpMyIIMpOBaTH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOMN ESTEIbHOCTH, B TOM
YHCIIe IPH U3YYCHUU (PU3UKHY;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

yYMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UCH, PEJIaraTh OPUTHHAIBHBIC MTOIXObI H PEIICHHS,;

CTaBUTH NPOOIEMBI U 33J]a4H, JOITyCKAIOIINE aJIbTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIAJCTh HABBIKAMHU MOJy4YeHHUS MH(POpMAIuK (PU3NYECKOTO COACPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IIOMCK, aHalM3, CHUCTEMaTH3aIMi0 |
UHTEpIpeTannio HHPOPMALUU PAa3IHYHBIX BUJOB U (OPM IMpEICTaBICHHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCITIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHW3allMOHHBIX 33/7a4 C COOJIOJACHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAaHUS B pa3NU4HBIX (opMmaTtax ¢ Yy4EToM
Ha3HAYCHUS MHPOPMALIUH U 1IeJICBO ayIUTOPUH, BRIOUPAsi ONTUMAIEHYIO (OpMY TIpeCTaBICHUS
U BU3yaJIH3alllu.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH NESATEIHLHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHL;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHMS C MHCIIOJIIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUIYaTbHON paboTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4jI€Ha KOJUIEKTHUBA;

INPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ YYETOM MHEHUI
Y4aCTHUKOB, OOCYKIaTh pPe3ylIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KO0 YYaCTHUKA KOMaH/bI B OOIIUil pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€iiCTBUSA
Camoopranuszanms:



CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS Pacu€THBIX M KAuyeCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHUS] TMPAKTHMYECKOH paboThl € y4ETOM HMMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAaHHBINA BBIOODP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO 3PY UMK B 00J1acTH (DU3HKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

JaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICIUTENbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYaIlUH, BEIOOpA BEPHOT'O PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

MPUHUMATD ceOsl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHS CpefHero oOlImiero oopa3oBaHus y OOyYarONIUXCSI COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJUICKT, MPEAINOJIaralonifii ¢(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHATILHOE COCTOSTHUE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON c(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBeJIeHHE, CIOCOOHOCTh alalTUPOBATHCS K AIMOIIMOHATEHBIM U3MEHEHHUSIM U MPOSBIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHIO LENM M YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTb, YMEHHE J€MCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIJIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTHMMHU
JIOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INNPEAMETHBIE PE3YJIBTATDI

K xonmy obydyenus B 10 kjacce mpeaIMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPaxX pojib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHOMN
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
NEeATeIFHOCTH JIFOAEH;

YUUTBHIBaTh TPAHMILBI TPUMEHEHUS HW3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLUalbHas cucTeMa OTc4éTa, aOCOJIOTHO TBEPLOE TEJIO, MACANBHBIM Ta3, MOAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA HICKTPUUYECKUN 3aps]l IIPU PELICHUH
bu3nvecKux 3a1a4;

pacnio3HaBaTh (hpu3MyecKue SBICHUS (TMPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:



paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJUHENHOE IBUKEHHE, CBOOOJHOE TMaJeHHE Ted,
JBUKEHHE 110 OKPY>KHOCTH, MHEPIIUs, B3auMoiericTBre Tel, nuddy3us, OpOyHOBCKOE IBUIKEHUE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HArpeBaHUM (OXJIaKICHUH),
TEIUIOBOE pPAaBHOBECUE, HUCIApEHUE, KOHACHCAllUs, IUIABJIEHUE, KPUCTAJUIM3ALMS, KUIIEHUE,
BJIQYKHOCTh BO3/yXa, OBBIIICHHUE JJABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXJly MapaMeTpaMu COCTOSIHMSI ra3a B M30IpOLIECcCaX, JIEKTpU3ALUs Tell, B3aUMOJEHCTBUE
3apsAJI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONB3YS (PU3NYECKUE BEIMYUHBI: KOOPAWHATA,
yTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CHIA, UMILYJbC Tejla, KMHETHYeCKas
SHEprus, MOTEHIMAaJbHAs SHEPrHs, MEXaHWdeckas paboTa, MeXaHW4ecKas MOIIHOCTh; IpH
OINMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIOIb3yEMbIX BETMUUH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE NAHHYIO (U3NYECKYIO BEIUUYHUHY C JAPYTHMH
BEJIMYMHAMU;

ONMCHIBATh M3YYECHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SBICHMS, MCIIONb3Ys
¢usnueckue BEIMYMHBI: JaBlIEHUWE Tas3a, TeMmIepaTypa, CpedHssi KHHEeTHYecKas HHeprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaIpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprusi, padora raza, kodG(UIMEHT MOJEe3HOro IEHCTBUS TEIJIOBOTO
JBUTATENS; IPH OMMCAHUH MPABUILHO TPAKTOBATh PUINUSCKUIN CMBICI HCIIOIB3YyEMbIX BEIIMYHUH,
uX O00O3HAYEHUS M EOUHUIIBI, HAXOAWUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PU3HYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUYNHAM;

ONUCHIBaTh M3YyYECHHBIC SJIEKTPUUECKHE CBOKCTBA BELIECTBA M JJIEKTPUUECKHUE SBIICHHS
(TIporecchl), UCTONb3ysl (U3NUECKUE BEIMUMHBL: AJIEKTPHUUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIlpsOKEHHOCTh  IMOJIS, IOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB; IpPU ONHCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeIMYHMHAMY;

aHaATU3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOM SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLUI CYIIEPIO3ULIMNA CUJI, TIPUHLIUIT
PaBHOIIPaBUsI HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJWHAMHKHU, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3aKoH KysoHa, mpu 3ToM pa3inuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIPAKEHHUE U YCIIOBUS (TpaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHUIIBI ICHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS UX OE30MIACHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCIIOJIb30BAaHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUH, TMpu 3TOM  (POpMyIUPOBATH
npobaemy/3agady ¥ rHIOTe3y y4eOHOTo SKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHMsS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUECKUMHU BEIMUYMHAMU C UCIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, NP 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTaThl HMOJIYYECHHOU
3aBHCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TAOIHI U TPapUKOB, J1€71aTh BEIBOJIBI 10 pe3yJIbTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mpaBuia O€30MacHOr0 TpyJa MpU NPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OIKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKOM UM TMPOEKTHOW MAEATENbHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000pyJ0BaHMUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOJb3YS
duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 33/1a4d BHIOMPATh PU3NYECKYIO



MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE A €€ pelleHus,

IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOyY€HHOT'O 3HAUeHUST (PH3UUECKON BETMUMHBI;
pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY

paccyXJIeHHI ¢ ONTOpOl Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

MCIIOJIb30BATh MPH PEIIeHNHU YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTHH
JUIs TIOUCKA, CTPYKTYpUPOBAHHs, WHTEPHpPETallMd M TMPEICTaBICHHUs y4eOHOH M Hay4HO-
NOMYJISIpHOI HHGOPMaIUK, TOTYUYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
noJy4aeMyro HH(opMaIuio;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B MOBCEAHEBHOM KU3HU JIsl O0eCTIeUeHus
0€30MacHOCTH pu 00pallleHNH ¢ MPUOOPAMHU U TEXHUYECKHUMHU YCTPOMCTBAMHU, JJIsl COXPAaHCHUS
3JI0POBBS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;

paboTatk B rpymnIie ¢ BHITOJHEHUEM PA3IUYHbBIX COLUAIBHBIX POJIEH, IIIAHUPOBATh PabOTy
TpyNObl, palMOHAIbHO pacHpelessiTh OOf3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJeKBaTHO OLEHHUBATh BKJAJ KaXIOTO W3 YYaCTHHKOB TPYIIIbI B
pelIeHrne paccMaTpuBaeMol MPOOIEMBI.

K xonmy obydenus B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

JIEMOHCTPHPOBATh Ha MpUMEpax pojib U MecTO (GU3MKUA B (JOPMUPOBAHMM COBPEMEHHOU
HAay4yHOU KApTHHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUPA;

YUUTHIBAaTh TPAaHUIBl TPUMEHEHHS H3YyUYEHHBIX (U3UUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUUYECKUI 3apsI, JIyd CBETa, TOUCUHbII HICTOUHUK CBETA, sIIEPHAsI MOJIENb aTOMa, HyKJIOHHAS
MO/JIeIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUEeCKHX 3ajay;

pacnio3HaBaTh (hpu3MyecKkue SBICHUS (TMPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKHN U KBAHTOBOM (PU3UKHU: 3JEKTpUUYECKas MPOBOJMMOCTb, TEINIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS
UHAYKIMS, ACWCTBME MAarHUTHOTO IIOJIsI HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
3IIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUsg CBETa, JTUCHEpCUs CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OIKCHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
INEKTPUUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPeNl) U 3JIEKTPOMATHUTHBIE SIBICHUS (TIPOIIECCHI),
UCTIONB3Yysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUIM 3apsia, CHila TOKa, JJIEKTPHUECKOE
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTHUBRIEHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOIBUKYIIIAs CHIIA,
paboTa ToKa, MHIYKIHMs MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuojJ M YacTtoTa KojebaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IpOIlecce TapMOHUYECKHX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHME M ONTHYECKas CHJIa JIMH3bI, MpPHU OMHCAHWU TMPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HMCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUEHUS M CIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BEIMYHMHAMY,

ONKCHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHUS U TPOLECCHl, HUCHOIB3Ysd (U3NUIECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIyJIbC (OTOHA, TEPUOJ TMOJIypachana, SHEprus CBSA3M aTOMHBIX SAep, MPH OMHUCAHUH
MPaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME NAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOTO COEIWHEHUs



MPOBOJHUKOB, 3akoH Jkoyms—JIeHa, 3akoH 3JIEKTPOMAarHUTHOM HWHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUEe DiHIITeHA 11 GoTod(DPeKTa, 3aKOH COXpaHECHUS DHEPTHH, 3aKOH COXPaHEHUS
UMIYJIbCA, 3aKOH COXPAHEHUS DIJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MAacCOBOTO YHUCIA,
noctynatel bopa, 3akoH pagMOAKTUBHOIO pacmaja, OpU O3TOM pa3indaTrh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIpAKEHHWE M YCIOBUSA (TpaHUIlBL, 00JacTH)
MPUMEHUMOCTH;

OMpCACIIAAITL HAIIPABJIICHUC BCKTOPA WHAYKIHWU MArHvuTHOI'O IIOJISI MPOBOAHHUKA C TOKOM,
cuiibl Amniepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBIMOJHATh 3KCIIEPUMEHTBl IO HCCIEIOBAHHUIO (U3NYECKUX SBJIEHUN M IPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (HOpMYJIHPOBATH
npoOemMy/3aady 1 TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000py10BaHUs1, MPOBOAMTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYHIECTBIISITh MpSAMbIe U KOCBEHHBIE H3MEpeHMs] (DU3MUECKHX BEJIWYMH, MPH 3TOM
BI:I6I/IpaTI: ONTUMAJILHBIN CHOC06 U3MCPCHUSA U HCHOJB30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HUCcCciIca0BaTh 3aBUCUMOCTHU q)HSI/I‘ICCKI/IX BCJIMYHH C UCIIOJIB30BAHUCM MPAMBIX I’IBMGpGHHﬁZ
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nuecKux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAeiaTh BBIBOABI 10 pe3yJbTaTaM
UCCJIEJIOBAHUS,

coOmoaTh MpaBuia 0O€30MacHOro TpyAa HpU MPOBENEHUHM HCCICAOBAaHUI B paMKax
y4eOHOrO0 JKCIEpUMEHTa, Y4eOHO-MCCIENOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a00OpaTOpHOro 000pyIOBAHHUS;

pemiath pacu€THble 3aJayd C SBHO 33JaHHOM (U3MUYECKOH MOJENbl0, HCIOIb3Ys
(1)H3H‘-I€CKI/I6 3aKOHBI U IPUHIUIIBI, HA OCHOBC aHaJIn3a YCJIOBHA 3a1a4U BBI6I/IpaTI> q)HBHHGCKyIO
MOJieb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAMMBbIE A €€ pEeIlIeHus,
MMpOBOAUTD paC‘-IéTBI " OICHUBATH PCAJIbHOCTD IMOJIYUYCHHOTO 3HAUCHUS (I)I/ISI/I‘-IGCKOI‘;I BCJINYHHBI,

pelath KayecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
PaCCyXICHHI ¢ OTIOPON Ha M3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBICHUS;

MCIIOJIb30BATh MPH PEIICHNHU YUeOHBIX 3a/1a4 COBpEMEHHbIE MH(POPMAIIMOHHbIE TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAHMs, WHTEPIpPETallMd M TMpPEICTaBICHHUs y4eOHON M HaydHO-
HOMYJIsIpHOI HHGOPMAIUU, TOTYYEHHOW U3 PA3IMYHBIX UCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
noJy4aeMyro HH(popMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
YCIIOBUSA UX 6€3OHaCHOI‘O HUCITIOJIB30BAaHUA B HOBCCHHGBHOﬁ KHU3HU,

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (PM3HKE B TOBCEAHEBHOM KU3HU JIsl OOecTieueHus
0€301acCHOCTH TpU 00pallleHNH ¢ MPUOOPAMHU U TEXHUYECKHMMHU YCTPOMCTBAMH, JIJIsl COXPAHEHUS
3JI0POBBS U COOJIIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;

paboTark B rpymnIie ¢ BHITOJHEHUEM PA3IMYHbBIX COLUMAIBHBIX POJIEH, IIIAHUPOBATh PabOTy
TpyNObl, palUMOHAIBHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B
HCCTAHAAPTHBIX CUTYyAllUAX, aACKBATHO OLCHUBATH BKJIAJ KaKAOI'0 U3 YUYACTHUKOB I'PYIIIIBI B
pelIeHrne paccMaTpuBaeMoOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IporpaMmMb1 Beero KoﬁnTpoanme HpﬁaKaneCKne 06PA30BATEILHBIE
padoTbI padoThbI pecype
Pazngen 1. PUBUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MTO3HAHUS 2 Bubnorexa HOK
’ https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3zgen 2. MEXAHUKA
bubmunoreka LIOK
2.1 Kunewarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Junammica 7 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 https://m.edsoo.ra/7f4 1bf72
Hroro no pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
) TEOPUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
3.2 OCHOBEI TEPMOAUHAMUKH 10 I https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
’ @Pa30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pasgea 4.

IJIEKTPOANHAMMKA




bu6mmoreka [IOK

4.1 IIIeKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bu6nuoreka [IOK
) Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IporpaMmMb1 Beero KOﬁHTpO.}IbeIe HpﬁaKaneCKne 06PA30BATETLHBIC
padoThbI padoThI pecypen
Paznea 1. JIEKTPOANHAMUKA
1.1 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bu6nuoreka [IOK
) WHIYKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
71 MexaHn4ecKHe U 3J€KTPOMarHUTHbBIE 9 | bubmmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHuuyecKre U 3JEKTPOMarHUTHbIE 5 1 Bubmuotexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmunoreka LIOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro o pasneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crieIIMAILHOU TEOPUH 4 1 bubnmoreka [JOK
) OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmunoreka LIOK
4.1 DJIeMEHTEI KBAHTOBOU OITHUKH 6 htps://m.edsoo.rw/7f41c97c
bubmunoreka LIOK
4.2 Crpoerse aroma 4 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
4.3 ATOMHOE 5170 > https://m.edsoo.ru/7f41c97¢c




Hroro no pazneny

15

Pazpea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

bu6mmoreka [IOK

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 https-//m.edsoo.rw/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOLIEE IIOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE 4 ngg;;f;;grouﬁ 41c97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacos DJIEKTPOHHBIE
Ne Hdara undgposbie
u/n Tema ypoka Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne wydenus 06PA30BATENbHBIE
padoThI padoTsl pecypesi
) — .
R 1 Sumorea 10K
Y A 06.09.2023  https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIET0 MUPa
Posb u MecTo (puzuku B

) dbopMHUpPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM IESITETbHOCTH JIIOIEH
Mexannueckoe OABMKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newxenus. [lepemenienue, 13.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE

4 PaBHOMEpPHOE ITPAMOJIMHENHOE | bubnunoreka [IOK
NBIDKECHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSAMOJIMHENHOE 1 bubmmoreka [JOK
IBHKEHUE 20.09.2023  https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHue. Y CKopeHue 1 bubmmoreka [JOK
CcBOOOIHOTO ITalEHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc
K i .

e BiGorea 10K

p 27.09.2023  https://m.edsoo.ru/ff0c3ada
OKPYHOCTHU
I1
8 Fff;niinﬁiiociiizi?ec ZI;/IICTGMBI 1 bubmorexa LIOK
) pi 28.09.2023 = https://m.edsoo.ru/ff0c3be8

otrcuera. IlepBriii 3akoH HproToHa




Macca tena. Cuina. [Ipunnun

Bbu6nuoreka [JOK

? CYNCPHOSHIUTH CHIT. BTOpOH}&lKOH 04.10.2023  https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOUKU

10 Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTEepUAIBHBIX TOYEK 05.10.2023 |  https://m.edsoo.ru/ff0c3be8

KOH BCEMHUPHOTO TsroTeHust. Cri
11 32}1(2@140.6116[1))3;1 EOCMSI‘IGGCKZUIC ) buGnnorexa LIOK
11.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubanorexka [HOK
Tea 12.10.2023 | https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Koaddumuent

13 TpeHust. Cuiia COpOTUBIIEHUS IPU bubmmoreka [IOK
IBIDKEHUHU TEAa B )KUIKOCTU WIIH 18.10.2023 | https://m.edsoo.ru/ff0c3£76
rase
[ToctynarenbHoe U BpamareiabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubanorexka HOK
tena. MomeHT cuibl. [liievwo cubl. 19.10.2023  https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBeCUs TBEPAOTO TeJIA
HNMnynsc MaTepualbHONM TOYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 25.10.2023  https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sueprus bubanorexka [HOK
MaTepuanbHOW Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKOW SHEPIUU
[TorennmaneHas 3HEPTHUSL.

[ToTeHumanbHas YHEPTUs yIpyro
17 I[G(bOplI\l/II/IpOBaHHOﬁ l!gl)py)KI?IIHEI}.] bubmorexa LIOK
08.11.2023 |  https://m.edsoo.ru/ff0c461a
[TorenunanbHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18 IloTeHnManbHBIC U Bbu6nmuoreka [JOK

HEeNOTEeHIMAJIbHEIE CUIIBI. CBS3b 09.11.2023  https://m.edsoo.ru/ff0c478c




paboThl HEMOTEHITUATBHBIX CHJI C
W3MEHEHHEM MEXaHNYECKOU
SHEPTUU CUCTEMBI TEI. 3aKOH
COXPAHEHUS MEXAHUYECKON IHEPTUU

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHHEM MEXaHUYECKOM
SHEPTHH TeJla Ha IPUMEPE
paCTsKEHUS PE3MHOBOTO JKI'yTay

15.11.2023

20

KonTtponsHast pabora o Teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE

16.11.2023

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHMS
MOJICKYJISIPHO-KUHETHUCCKON
Teopuu. bpoyHOBCKOE ABMKEHHUE.

Auddysus

22.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKECHUS U
B3aMMO/JICHCTBHUSI YaCTHUL BEILIECTBA.
Mogenu cTpoeHus Ta30B,
KUJKOCTEN U TBEPABIX Tl

23.11.2023

23

Macca monekyn. KonnuectBo
BemecTBa. [locTostHHas ABoraapo

29.11.2023

24

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
IIxana remneparyp Llenbcus

30.11.2023

25

Wneansuerii raz 8 MKT. OcHOoBHOE
ypaBueHue MKT

06.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AbGconoTHas TeMIeparypa Kak Mepa
CpPEeIHEW KMHETUYECKOU YHEPTUU
JBUKCHMS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

07.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon [anpToHa. 'a30BbIC 3aKOHBI

13.12.2023




JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH

28 MEXK]ly TapaMeTpaMH COCTOSTHUS 14.12.2023
Pa3peKEHHOr0 ra3a»

29 H3onporneccsl B UACAIBHOM ra3e u bubnuoreka [IOK
uX rpaduyueckoe mpeaCcTaBICHUE 20.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 CITOCOOBI €€ M3MCHEHHS. Bbu6nuoreka [JOK
KonudaecTBo Temnots! u paboTa. 21.12.2023 = https://m.edsoo.ru/ff0c5952
BuyTpennss sneprus
OJIHOATOMHOTO UJEAIbHOIO raza

31 Bunae Tennonepenaun Bubanorexa LIOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

3 KonunuecTBo Tennotsl npu bubmmoreka [IOK
Tertonepenayde. AnnadaTHBIN 28.12.2023  https://m.edsoo.ru/ff0c5¢36
nporecc

33 [1epBbIil 3aKOH TEPMOIMHAMUKHA U bubmmoreka [JOK
€ro NPUMEHEHHUE K U30ITPOLIECCaM 10.01.2024  https://m.edsoo.ru/ff0c5efc
HeobpaTumocTs poIeccoB B

34 npnpgz[e. Bropoii I;aI];IOH buGmuorexa LIOK

11.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH

35 [Mpunuun nevictus u KI1 bubmuorexa [JOK
TEIJIOBOM MAalllWHbI 17.01.2024  https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIIJ{ 18.01.2024

37 DKoornyeckue mpoodaeMbl
TEIJIOPHEPTEeTUKHU 24.01.2024
O06o0marmuii ypok

38 «MonI:Kan;]IlpHaZ%)mnxa. OcCHOBBI bubmorexa LIOK

25.01.2024 | https://m.edso0o.ru/ff0c6938

TCPMOAMHAMHKHY)




KoHTponbHas pabota 1mo Teme

Bbu6nuoreka [JOK
39 «Moxexyzapra gusnica. OcHose! 31.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKIY
40 [TapooOpa3oBaHue U KOHICHCALIHSL. bubmmoreka [JOK
Hcnapenue u KuneHue 01.02.2024  https://m.edsoo.ru/ff0c63b6
A6
41 wrokocms nosayxa, Hacumernui BuGnorea LIOK
map Ayxa. Hl 07.02.2024 | https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue u
A
2 eooners cprerannon, Rivme BuGnorera LIOK
P R 08.02.2024  https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpeMEHHbIE
MaTepHualIbl
II .
p | e, Busorea 0K
g ) 14.02.2024  https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHeHHE TEIIOBOTO OaaHca Eubmorexa LIOK
15.02.2024  https://m.edsoo.ru/ff0c6820
5 | e St Busorea 10K
DAL A P 21.02.2024 = https://m.edsoo.ru/ff0c6bee
3apsiioB
IT
4 nosynponowim Jaxon BuGmorera LIOK
YHIPOBOA ) 22.02.2024  https://m.edsoo.ru/ff0c6bce
COXpaHEHUs BJIEKTPUUYECKOTO 3apsia
B i .3
47 Kynona, Touesnsii sncxrpuricciui BuGiorera LIOK
‘ ’ p 28.02.2024  https://m.edsoo.ru/ff0c6ced
3apsiz
Hanps>k€HHOCTB IEKTPUIECKOTO
48 nosst. [IpuHumn cynepno3umnuu bubanorexka [HOK
AJIEKTPUYECKUX MoJe. JInnun 29.02.2024 = https://m.edsoo.ru/ff0c6df2

HANPSKEHHOCTH




49

Pabota cui 31eKTpoCTaTHIeCKOTO
noid. ITorennman. PasHocts
[IOTEHIMATIOB

06.03.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6100

50

[TpoBOTHUKY U AWDIICKTPUKH B
3JIEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckas MpOHUIIAEMOCTh

07.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencatop

13.03.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsKEHHOT0 KOHJEHcaTopa

14.03.2024

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

20.03.2024

54

[IpuHIMI NEelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAILHOTO
amnrmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTAaTUYECKAs 3allUTa.
3azeMJIeHHE SIEKTPONPUOOPOB

21.03.2024

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0OCTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma aJist
y4acTKa 1enu

03.04.2024

56

[NocnenoBarenpHOE, AapaLIEIbHOE,
CMEIIAaHHOE COCTUHEHHE
npoBoAHKUKOB. JlabopaTopHas
paborta «3yueHne cMenanHoTro
COCTMHEHUS] PE3UCTOPOB)»

04.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGora u MourHOCTH
3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyins-Jlenna

10.04.2024

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJi MOTHOM
(3aMKHYTOM) AJIEKTPUIECCKOM IICTIH.

11.04.2024

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0




KopoTkoe 3aMbikanue.
JlaboparopHas pabota «3mepenue
OJIC ucTouyHuKa TOKA U €T
BHYTPEHHETO COIIPOTUBIICHUS

DnEeKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAJIIIOB. 3aBUCUMOCTb

>9 COIIPOTUBIICHHS METAJIJIOB OT 17.04.2024
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DIIEKTPUUYECKUH TOK B BaKyyMe.

CBolicTBa AJIEKTPOHHBIX ITyYKOB 18.04.2024
[ToynpoBoAHUKH, UX COOCTBEHHAS

61 Y TIpUMECHAas TPOBOIUMOCT. bubmmoreka [JOK
CaoiicTBa p—n-1epexoa. 24.04.2024  https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUH TOK B pacTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. bubmmoreka [IOK
DIIEKTPOJIUTHYECKAS AUCCOIHALIMSL. 25.04.2024 @ https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B Ta3ax.

63 CaMOoCTOSITeTbHBIN U bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psl. 02.05.2024 | https://m.edsoo.ru/ff0c84ae
Mognus. [Inazma
DJeKkTpudecKre npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE bubmmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU 08.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6006mmamuit ypok bubmmoreka [JOK
«DNEKTPOAUHAMUKA» 15.05.2024  https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme

66 «Onektpocraruka. [TocTosHHBIN bubmmoreka [JOK
3JIEKTPUYECKUM TOK. TOKHU B 16.05.2024  https://m.edsoo.ru/ff0c8a8a

Pa3IUYHBIX CpeIax»




PezepBHblil ypok. KonTposbHas

Bbu6nuoreka [JOK

67 %,) abora no Teme " ! 22.05.2024  https://m.edsoo.ru/ff0c8c56
DJIEKTpOIMHAMHUKA
63 PesepBublit ypok. O0o0maromnumii 1 bubmmoreka [JOK
ypok no teMam 10 kimacca 23.05.2024  https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne ara uppoBbIe
n/n Tena ypoka Bcero Koutpoapupie  IMpakruyeckue §3yqeﬂnﬂ gﬁ];l;I;OBaTeJILHLIe
padoThbI padoThl pecypebl
ITocTosTHHBIC MATHUTHI U KX

1 B3anMoJercTBHe. MarHuTHOE 1OJIE. 1 bubmunoreka LIOK
BexTop MarHuTHOM MHIYKIUH. 06.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIUU
MarnuTHO€e 1oJ1e TPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bu6nuoreka [IOK
BzaumopericTBrue mpoBOIHUKOB C 07.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JI TOpHas Ta «M3ydeHu

5 anmmoronomsyimne 1 | buGmiorera LIOK

13.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
MPOBOAHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGoparopHas paboTa 1 1 Bu6muotexa [JOK
«Hccnenosanue necTBUA 14.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apSHKEHHYIO 1 bubnmoreka [JOK
gactuny. Cuna Jlopenma. Pabora 20.09.2023  https://m.edsoo.ru/ff0c9df4
cuibl JlopeHa
DNeKTpOMarHuTHasE UHIYKITHS.

IToTok BEKTOpa MarHUTHOMN
6 nHaykiuu. JJIC nHaykuu. 3akoH 1 21.09.2023

ANEKTPOMATHUTHON UHIYKLIIHHU
®dapanes




JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
AJICKTPOMArHUTHOW WHTYKITAW

27.09.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTB. SIBICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPTHs
MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

28.09.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoicTBa U X
MMPUMCHCHHUC: TIOCTOAHHBIC
MarHMThI, 3JI€KTPOMArHUThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
3JIEeMEHTapHbBIX YaCTHII,
WHAYKIMOHHAs 1e€Yb

04.10.2023

10

Ob6o06maromuit ypok «MarautHoe
noJse. DJeKTpOMarHuTHas
WHIYKIIHS

05.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora no Teme
«MarnuTtHoe noise.
DneKTpoMarHuTHas MHIYKIUS

11.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHMUecKue
KoJieOaHus. YpaBHECHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaiieHue sHepruu

12.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
nepro/ia MaJbIX KOJIeOaHHi Tpy3a
Ha HUTU OT AJIMHBI HUTU N MaCChl
rpy3a»

18.10.2023

14

KonebarenbHbIl KOHTYD.
CBOOOTHBIC PIEKTPOMATHUTHEIC
KOJIeOaHUs B NAECAIbHOM

19.10.2023

but6moreka [IOK
https://m.edsoo.ru/ff0cb820




K0J1e0aTeIbHOM KOHTYpe. AHAIOTHs
MEXIY MEXaHUYECKUMH U
3JIEKTPOMAarHUTHBIMU KOJIeOaHUsIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUn B UICAJIbHOM
K0J1e0aTeIbHOM KOHTYPE

25.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarnmx
KoseOaHusX. BeIHYXIEeHHBIC
MeXaHUYECKHE KoJieOanus.
Pe3onanc. BeinyK1eHHbBIE
3JICKTPOMArHUTHBIC KOJICOaHUs

26.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycouanbHbIN IepeMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAYECHHUE CHUJIbI TOKA M HAIIPSLKCHUS

08.11.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SJHEPTUU

09.11.2023

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOrO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH AJIeKTponepeaady

15.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKUE PUCKHU TIPH
MPOU3BOJICTBE AJIEKTPOIHEPIHHU.
KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTIUH B TOBCETHEBHOM
KU3HU

16.11.2023

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CxopocThb pacnpocTpaHEHHS U
JJIMHA BOJIHBI. HonepeqHHe )41
MPOJIOJILHBIE BOJIHbI

22.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccas54




3Byk. CKOpOCTh 3ByKa. ' pOMKOCTh

bubmunoreka LIOK

22 3ByKa. Beicota ToHa. TemOp 3Byka 23.11.2023 = https://m.edsoo.ru/ff0cccOc
| oo o B LOK
P ! 29.11.2023  https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBL paTuOCBI3U U
24 teneBuaeHus. Pa3Butre cpeacTs 30.11.2023
cBs3u. Pagmonokanus
75 KonTtponsnas padora «Konebanus u bu6nuorexa LIOK
BOJIHBI» 06.12.2023 = https://m.edsoo.ru/ff0cc618
[IpsamonuHEHOE pacipoCTpaHEHUE
2% CBETa B OJHOPOJHOMU cpejie. bubnmoreka [JOK
Todeunslii ICTOUHUK cBeTa. JIyd 07.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
O .3
27 OTT p;;(ee:lfﬂe cC]f:TT; H?)IégH(I;;HHG buGmnorexa [IOK
p N P 13.12.2023  https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IMJIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe
28 BHYTPEHHEE OTPaKEHUE. bu6nuorexa LIOK
[IpenenpHbIN yroJ MOJHOTO 14.12.2023  https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUSI
29 JlaGopatopHas pabora «M3mepenue bu6nuorexa [IOK
MOKa3aTelisi NPEeJIOMJICHHS CTEKIIA 20.12.2023 | https://m.edsoo.ru/ff0cd67a
p | B Tocmoeme wotpmems B 10K
- “PopMy ' 21.12.2023 = https://m.edsoo.ru/ff0cddle
YBenudyeHue JUH3bI
JlaGopaTtopHnas pabota
31 «I/ICCJIGI[OBanI’I/Ie CBOMICTB 27.12.2023
M300paKCHUH B JIMH3AX)
3 Hucnepcus ceeta. ClI0KHBIN COCTaB
Oenoro cBera. LIBet. JJaboparopHas 28.12.2023




pabora «Habmronenue agucnepcuu
CBETa»

33 WnTepdepenmus cera. Judpakuus bu6nuorexa [IOK
cBeta. JlndbpakuroHHas peneéTka 10.01.2024  https://m.edsoo.ru/ff0ced22

34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspusanus ceera 11.01.2024  https://m.edsoo.ru/ff0cf02¢
OnTurueckue npuOOpsI U

35 YCTPOMCTBA U YCIIOBUS UX 17.01.2024
0€3011acCHOTr0 MPUMEHEHUS
I'paHuUIBI MPUMEHUMOCTH

36 KJIaCCHUYECKON MEXaHHUKH. bubmuoteka [JOK
ITocTynatsl cienuanbHOU TEOPUU 18.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTtHocuTENBHOC

37 0;§OB§§MJGIIE;EOCTF; Samenienue bubmuorexa LLOK

i 24.01.2024  https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIICHUE JITTHHBI
OHeprus U UMIYJIbC

33 penAsTUBUCTCKOM yacTulbl. CBS3b bubmmoreka [JOK
MAacCChl C DHEPIUEN U UMITYJILCOM. 25.01.2024  https://m.edsoo.ru/ff0cfc68
DHeprusi MoKost
K 0 O .

39 Ocrions crewamoi Teopin buGnorexa LIOK

5 P 31.01.2024 = https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIbHOCTH»

40 ®otonbl. opmyina [1nanka. bubnmoreka [JOK
DHeprus ¥ UMNyJisc GOoToOHA 01.02.2024  https://m.edsoo.ru/ff0cfel6
OTkpsITHE U HCCIEA0BAaHNE

bubmunoreka LIOK

4l porospdexra. Onbrrr A. T 07.02.2024  https://m.edsoo.ru/ff0cffc4
CroneroBa
3 LY

g | et S Busmorera LOK

A ' 08.02.2024  https://m.edsoo.ru/ff0d015¢

«Kpacnas rpanuma» porodddexra




HaBnenne ceera. OnbrTol I1. H.

43 Jlebenera. Xumuueckoe JIelcTBHE buGmnorexa [IOK
14.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u

44 MPAKTUIECKOE IPUMEHEHHE!
dboTosneMeHT, HOTOIATUHK, 15.02.2024
coJTHe4Has OaTapesi, CBETOIUOT

45 Pemenue 3agau mo reme bubmuoteka [JOK
«DJIeMEHThI KBAHTOBOM ONTHUKHU» 21.02.2024  https://m.edsoo.ru/ff0d0302
Mogenrs atoma TomcoHa. OIBITEL

46 Pesepdopna no paccestHuio o- bu6nuorexa LIOK
yactull. [Inanerapnas monaenb 22.02.2024  https://m.edsoo.ru/ff0d091a
aToma

bubmuoreka [{OK

47 HMoctynater bopa 28.02.2024 https://m.edsogru/fdeOafa
Nznydenue u nornomienrne GOTOHOB

48 IIPU IIEPEXO/IE aTOMA C OJTHOTO bubnmoreka [JOK
YPOBHS 3HEPTUH Ha Apyroil. Bunbl 29.02.2024 |  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoHOBEIE CBOMICTBA YaCTHII.

Boaust ge bpoitns.
49 Kopnyciynﬂ%Ho-BonHOBoﬁ buGmnorexa [IOK
06.03.2024 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. CioHTaHHOE U
BBIHY’KJICHHOE U3JTyYCHHE
OTKpBITHE PATMOAKTHBHOCTH.

50 OmnsiTel Peszepdopaa mo bu6nuoreka [IOK
ONPEAEICHUIO COCTaBa 07.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYUCHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydeHus. Brnusaue
pPaauoaKTUBHOCTU HA KUBbIE 13.03.2024

OpTaHU3MBI




52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnajn. ["amma-u3nydenue

14.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3U HYKJIOHOB B sIIpE.

S nepublie peakuuu. AnepHbii
peakrtop. [IpobnemMbl, IEPCIIEKTHBHI,
9KOJIOTUYECKHE aCTICKTHI SIACPHOMN
DHEPreTHKHU

20.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTULIBI.
OTKpBITHE TO3UTPOHA. METOIbI
HaOJIOICHUS I PETUCTPALINH
3JIEMEHTapHbIX yacTuil. Kpyrierit
cToJ1 «PyHIaMEHTAIIbHBIE
B3auMoOJIeHcTBUA. ENUHCTBO
¢$u3nUeCcKOil KApTUHBI MUPaY»

21.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gaoro Heba. Co3Be3aus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BUINMOC IBUXCHHUC. COJ’IHG‘IHaH
cucreMa

03.04.2024

56

Comnnne. ConHeyHass akTUBHOCTb.
Nctounuk sHepruu CoJiHIa U 3BE311

04.04.2024

57

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TTTAaBHOM
MIOCJIEI0BATEIbHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEICTABIICHUS O TPOUCXOXKICHUHU
u sBomonuu CoHIa U 3BE311

10.04.2024

58

Mineynsiii [IyTe — Hamma
[NanakTuka. [lonoxenune u
nemkenne Comnnna B ['anakTuke.
lNanmaktuku. YEpHBIE IBIPHI B SApax
TaJIaKTUK

11.04.2024




59

Bcenennas. Pazberanue ranakTuk.
Teopus boinboro B3peIBa.
PenukroBoe uznydeHue.
MerarajiakTuka

17.04.2024

60

Hepermennsie mpo0iaembl
aCTPOHOMUH

18.04.2024

61

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMMH U acTPOPUZUKI»

24.04.2024

62

O6o6maromuii ypox. Pons ¢pusnku
Y aCTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIMAIbHON U
ATUYECKOH chepax NeaTeTbHOCTH
YyeJoBeKa

25.04.2024

63

O6o6maromuii ypok. Pois u Mmecto
(GU3UKN U aCTPOHOMHUU B
COBPEMEHHOM HAyYHOU KapTUHE
Mupa

02.05.2024

64

O6o6maromuii ypok. Ponb
(bU3UYECKON TEOpUH B
(dbopMUPOBAHUH TIPENICTABICHHIA O
(bU3UYECKON KapTHHE MUPA

08.05.2024

65

O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MIPEJCTABICHUIN O IPUPOJIE

15.05.2024

66

Pe3epBHbIil ypok. MarautHoe mnose.

DNIeKTpOMarHuTHasE MHIYKIHUS

16.05.2024

67

PesepBublil ypok. Ontuka. OCHOBBI
CIielIMaIbHON TEOPUU
OTHOCHUTEJIbHOCTHU

22.05.2024




Pesepunblii ypok. KBantoBas
68 ¢u3uka. DIeMeHTbl aCTPOHOMUH U
acTpopu3uKu

23.05.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YUYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

» ®uswnka, 10 knacc/ Mskumes ['.5., Byxosnes b.b., Corckuit H.H. nmon penakuueit
[TapdentpeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey

» ®dusnka, 11 kracc/ Mskumies I'.JI1., bByxosues b.b., Hapyrua B.M. nox penakmueii
[TapdentpeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey

METOJAUYECKHUE MATEPHUAJIBI IS YUUTEJISA

[TapdentreBa H. A. Coopuuk 3am1a4 o ¢pusuke. 10-11 kimaccel. ba3oBblil ypoBeHb
[MapdentreBa H. A. @usuka. Tetpaap s mabopatopHbix padoT. 11 kiace.
[TapdentbeBa H. A. ®usuka. TeTpanp 11 mabopatopHbix padoT. 10 kiacc.
Hlatanuua A. B. ®usuka. Paboune nporpammsl. [IpeamerHas muHust y4eOHUKOB
"Knaccuueckuii kypce". 10-11 kmaccsl

IHUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://www.int-edu.ru/soft/fiz.html

http://www.phizinter.chat.ru/

http://www fizika.ru/

http://experiment.edu.ru/

http://www.school.edu.ru/projects/physicexp
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