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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1o ¢usmke 6a30BOro ypoBHS Ha YpOBHE CpeIHEro oomero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHUIl K pe3ynbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTesibHON nporpaMmel, npenctaBieHHbIX B PI'OC COO, a Takxke ¢ yuéTtoM denepaabHoi
paboueil mporpaMMbl BOCIIUTAHUS M KOHLIETILUY MpernoiaBaHus yueOHoro npeamera «Pusnka» B
oOpa3oBaTesibHBIX ~ opraHuzanuax Poccuiickoit  @Denepauuu, peanusylolIUX  OCHOBHBIE
o0pa3oBaTesIbHbIE TIPOTPAMMBI.

Copepxanue mnporpaMMbl Mo (U3MKE HAIMpaBICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOHM KapTuHbl Mupa oOyvaromuxcs 10—11 kimaccoB npu oOyueHuu ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO Toxoaa. [Iporpamma no (hpu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k MmIaHUPYyEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yiapTataM OOydYeHHs, a TaKK€ YUUTHIBACT HEOOXOJUMOCTh pealln3alliil MEXKIPEIMETHBIX
CBsA3€l (U3UMKM C €CTEeCTBEHHO-HAyYHbIMU yueOHBIMU mpenMeramMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIM M3Y4YeHMs (U3UKU Ha YpPOBHE CPEIHEro oOlIlero odopa3oBaHMs, IJIAHUPYyEMble
pe3yabTaThl OCBOCHHS Kypca (GU3UKHU: TUYHOCTHBIE, METalpeIMETHBIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

IIporpamma o ¢u3uke BKIItOYAET:

® [UIaHUpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HKU Ha 0230BOM ypOBHE, B TOM YHCIIE

IpEIMETHBIE PE3yIbTaThl IO TO1aM O0yUCHHUS;

e cojepxaHue yaeOHoTo mpenmeTa « Du3nKay 1mo rojgaM 00ydeHus.

du3nka Kak Hayka o Haubosee oOIIMX 3aKOHAX NMPHUPOJIbl, BBICTYIAasl B KAYECTBE yUeOHOIO
IIpeIMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KAalOLIEM MUPE.
IkonbHBI Kypc (U3MKH — CHCTEMOOOpA3yIOIIUI Il €CTECTBEHHO-HAYYHBIX Y4eOHBIX
[IPEIMETOB, MIOCKOJIBKY (PU3UUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3yUaeMbIX
XuMHen, Ouonoruei, ¢usmueckoir reorpadueir u acrponomueil. Mcnonap3oBanue U akTHBHOE
IpUMEHEHHEe PU3NUECKUX 3HAHUH OIpeIesieT XapaKkTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOT Ut
B c(epe BHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJNyYeHHS HOBBIX MAaTE€pHajoB C
3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue ¢pu3nky BHOCUT OCHOBHOM BKJIaJl B pOPMUPOBAHUE
€CTECTBEHHO-HAY4YHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpPOBAHHE YMEHUH NPUMEHATh
HAyYHBII METOJI TTO3HAHUS NPH BHITIOJTHEHUN UMHU YIEOHBIX UCCIIEIOBAHUH.

B ocHOByY kypca (pu3uku 1151 ypOBHSI CpeIHETO 001Iero o0pa3oBaHUs MOJIO0KEH PsJl UIICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €T0 IOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM C HEH MaTepuain Kypca QU3NKU 00beIUHEH BOKPYT
¢usnyeckux teopuil. Benymmm B Kypce sABnserca (OpMUpOBaHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MAaTE€PUH, BEIIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHIMana pru3nyecKoi HayKu, OCMbICIICHHE CBS3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOLIECTBA, a
TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku mpeanonaraeT 3HakOMCTBO C IIUPOKUM
KPyTrOM TEXHUYECKUX U TEXHOJIOTMYECKUX NTPUIIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peamusyeTcsl IMOCPEICTBOM BBEIEHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSAIIEHHBIX 3KOJIOIMYECKHUM NpoOjJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONONIB30BaHUS U
HKOJIOTHYECKOI 0e301MacHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMHU Kypca (U3WKH Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
ABIAIOTCS (Qu3ndeckue Teopud ((GOpMHUPOBAHME MPEACTABICHUA O CTPYKType HOCTPOCHMS
¢u3nveckoi TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHH, IJIsI ONMCAHUS €CTECTBEHHO-
HAyYHbIX SBJICHUHN U ITPOLIECCOB).
CucTeMHO-IeITENPHOCTHBIN MOIX0A B Kypce (DPM3UKU pean3yeTcs MPEexXe BCEro 3a CUéT
OpTaHW3alluy IKCIIEPUMEHTAIBHON JeSTeTbHOCTH oOydaromuxcs. J{ms 6a30Boro ypoBHsS Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMBbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopatopHbIX paboT, KOTOphIE B MmporpamMme Mo (U3UKE OOBCIUHEHBI B OONIMI CITHCOK
YUEHHUECKUX NPAaKTUYEeCKUX palboT. BelaeneHue B yka3aHHOM IepeuyHe 1abopaTopHBIX padoT,
MPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYILECTBIIICTCS y4YaCTHHKAMHU O0OpPa30BaTEIbHOIO
rporLecca UCX0/i1 U3 0COOCHHOCTEH IIIaHUPOBaHUS U OCHallleHUs kabuHera ¢pusuku. [lpu sToMm
obecrieunBaeTcs OBJIAJCHHE OOYYAIOUIMMUCA YMEHMSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (M3UUYECKUX BEJIUYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THUITOTE3.
Bosblioe BHMMaHuE yAenseTcsl pelIeHUI0 pacuEéTHBIX U KadecTBEHHBIX 3aj1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MI03BOJISIOIINE IPUMEHSATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjelna Kypca,
TaK M MHTErpUpYs 3HAHUS M3 Pa3HbIX pazfenoB. s KauyecTBEHHBIX 3aJad MPHOPUTETOM
SABIISIIOTCSL 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWS (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyrouue BbIOOpa (U3MUECKOW MOAENM ISl CUTyallMd IPAaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.
B coorBerctBuum ¢ TpeboBanusiMu @I'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecrieueHHI0 yueOHOro nmporecca 0a30BbIi ypoBEHb Kypca (PU3MKH HA yPOBHE CPEAHEr0 00ILEero
00pa30BaHuUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOuHeTa (PU3MKH MM B YCIOBHSIX
WHTETPUPOBAHHOTO Ka0MHETa MPEJAMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabunete (usuku
JIOJDKHO OBbITh HeoOxoaumoe JjabopaTopHOe 00OpYyJOBaHME JUIS BBINOJHEHHS YKa3aHHBIX B
nporpamme no puU3NKe Y4eHHIECKHUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000pYAOBaHHE.
JleMoHCTpallMOHHOE 000pyznoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MUHHMAaJIBbHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY IEPEUUCIICHHBIX B MPOrpaMMe Mo
(¢u3nKe KIIOYEBBIX JIEMOHCTPAIMK ISl HWCCICIOBAHMUS HW3yYaeMbIX SIBIICHHHA W TIPOIIECCOB,
SMIMPHYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYCHHYECKHX IMPAKTHYECKHX padoT (Gopmupyercs B
BUJIE TEMAaTUYECKHX KOMIUIEKTOB M OOECreuMBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTndeckue KOMIUIEKThl JabOpaTOPHOro oOOpYIOBAaHUS JOJKHBI OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHWU aHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1aOOPATOpHil.
OCHOBHBIMU LIETISIMHU U3Y4EHUS PU3UKU B 0011IEM 00pa30BaHUU SIBISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJICHUS OOYYaIOIUXCA K HAy4YHOMY M3YUYEHUIO
HPUPOBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE MPEJICTABIEHUH O HAayyHOM METOJ€ TO3HaHus U (OPMHUPOBAHUE
HCCIIEI0BATENLCKOTO OTHOILEHUS K OKPY/KAIOLUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ysbTaTa U3y4YE€HUS] OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;



(I)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ OOBSICHSATH SIBIICHUS C UCIIOJIb30BaHHEM (I)I/ISI/I‘-ICCKI/IX 3HaHUM U
HAaYYHBIX TOKAa3aTCJIbCTB,

(1)OpMI/IpOBaHI/Ie HpCI[CTaBJ'ICHI/Iﬁ 0 poJin (I)I/I3I/IKI/I IJI pa3BUTUA APYTIUX €CTCCTBCHHBIX
HAaYyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3THX IeNield O0eCreyrmBaeTCs PEeIIeHWEM CIEAYIONIMX 3a7ad B IPOIECcCe
M3y4eHHsI Kypca (U3HUKH Ha YPOBHE CPEIHET0 001Iero oopa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTBI aCTPO(U3HKHY;

dbopMUpOBaHHE YMEHHUU TIPUMEHSATH TEOPETUYECKUE 3HAHHS Ui OOBSICHEHUS
(U3MYECKUX SIBIICHMM B TPUPOJE U Il TMPUHATHSA TPAKTUYECKUX PEHICHUN B
MOBCEIHEBHOM KHU3HU;

OCBOEHHE CMOCOOOB pelIeHHs] pa3jIMyYHBbIX 3a/Jad C SBHO 3a/JaHHON (u3nueckoi
MOJIETIBIO, 3a]1a4, TIOJJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3AaHNe (PU3NIECKOM MOJIEIH,
aJICKBaTHOM YCIIOBUSIM 33/1a4U;

MOHMMaHHE (PU3UYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUSA HA OKPYKAOLIYIO CPELY;

OBJIaJICHUE METOJAMH CaMOCTOSITENIbHOTO IJIAHHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHAJM3a W  WHTEpHIpeTanuu  WHOOpPMANMH,  OMpEACIICHUSI
JIOCTOBEPHOCTH ITOJIyYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBUH ISl Pa3BUTHUSL YMEHUW MMPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIEATEIIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpeaHEro oOIero odpa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2 gaca
B HEJIEIIO).

[Ipenmnaraemslii B mporpamme 1o Gu3UKe nepeueHb Jab0paTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHJJOBAaHHBIM, YUYUTENb JENAaeT BBHIOOP IMPOBENCHHS JITA0OpaTOPHBIX paboT |

OIIBITOB C y‘{éTOM HUHAUBHUAYAJbHBIX 0coOeHHOCTEHN o6yqa101u1/1xc;1.



COJEP)KAHUE OBYYEHUA
10 KJIACC
Paszpnen 1. @u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUSA
®usuka — Hayka o mpupoze. HayuHele mMeToasl NO3HaHUSA OKpysKaroumero mupa. Poib
HKCHEPUMEHTA U TEOPUH B MIPOIIECCe O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (DPUBHKE.
MonenupoBanue Quandeckux siBjaeHu u npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHBI ¥ Teopuu. [ paHUILIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Pome u mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
MIPAKTHYECKON EATEIbHOCTH JIFOACH.

Jlemoncmpayuu
Amnanorobie ¥ U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC JATIUKH.
Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBrwkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro mABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerenue, ckopocTh (CpedHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE
MaTepuaIbHON TOYKHM, UX MPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. CIOXEHUE MepeMEenieHud U
CJI0’)KE€HHE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEIHOe NnBrkKeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELLEHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBobOosHOe majeHne. Y CKOpeHne CBOOOIHOTO MaACHHS.

KpuBonuneiinoe nBuxkeHue. JIBH>KeHHME MaTepHalbHOM TOYKM TIO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEKHas ckopocTs. [lepuoa n yactora
oOpamenus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHu4eckne yCTpoMcTBa U MPAKTUIECKOE MPUMEHEHHE: CITUIOMETP, ABUKEHUE CHAPSIOB,
LIETIHBIE U pEeMEHHBIE MTEpEeaayH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILUTFOCTPAIIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeo6pazoBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBm>xeHus Tena, OpOIIEHHOr0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHS.

Hamnpapnenue ckopocTH npu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yueHnune HepaBHOMEPHOTO JABUKEHUS C LI€JIbIO ONPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOIICHHS MEXKTY My TSAMU, IPONUIEHHBIMH TEJIOM 3a IOCIIE0BaTEeIbHbBIE
paBHbIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JABMKEHUM C HAYAJIBbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHne NBUKEHHUS 1IAPUKA B BSI3KOM KUJIKOCTH.

Nzyyenne nBuxeHus Tema, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocutenbHOCTH ["anuiies. [lepoiii 3akoH HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MartepuanabHOi Touku. Tpetnii 3akoH Hpl0TOHA 7151 MaTepHAJIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsoxkectu. [lepBas kocMuueckasi CKOPOCTb.



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

Tpenue. Buabl Tpenus (1okosi, CKoibxeHus, kauenus). Cuina tpenust. Cyxoe tpenue. Cuna
TPEHHSI CKOJILXKCHHSI M cwiia TpeHus nokos. Koaddumment tperns. Cuiia CONPOTHBICHUS TTPU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tra3e.

[TocTynaTenbHOE U BpaliateabHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaueHus. [1meuo cuiibl. Y cioBust paBHOBECHUS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHUE: TMOAIIUIHUKY, JIBUXKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne uHepuuH.

CpaBHeHME Macc, B3aMMOICHCTBYIOIIUX TEIl.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxxeHue CHilL.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT JAe(QOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOIbEME U TTAJICHHH.

CpaBHeHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUSL.

VYciioBus paBHOBeECHUs TBEPAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

Nzyuenne numxeHust Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

UccnenoBanue yciioBuid paBHOBECHSI TBEPOTO TeNA, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3akoHnvl coXpaneHusn 6 MexaHuke

Nmmynbe MaTepuanbHOM TOUKH (Tea), CHCTEMbl MaTEpUAbHBIX TOYeK. VIMITybe CHITBI U
M3MEHEHHUE UMITYJIbCca Tesla. 3aKOH COXpPaHEeHUs UMITyJibca. PeakTuBHOE ABUKEHUE.

Pa6ora cuibl. MOIIHOCTB CHUJTBI.

Kunernueckass sHeprus MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHH KHHETUYECKOM
SHEPTHH.

[NotenuuanbHas sueprus. [loTeHIManbHas 3HEPrust yrpyro Ae(popMUPOBAHHOM MPY>KUHBL.
[ToTennuanpHas 3HEpPrusi Te1a BOITU3U MOBEPXHOCTH 3EMITH.

[ToTenmanbHble U HEMOTEHIMAJIbHBIE CUJIBL. CBSi3b paOOThl HEMOTEHIMATBHBIX CHJ C
W3MEHEHNEM MEXaHWYECKOW IHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOHCTBAa M NMPAKTHUECKOE NPUMEHEHME: BOJOMET, KOIEP, MPYKUHHBIN
MHACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABUKEHUE.

[Tepexoa MOTCHIMATBLHOW YHEPTUU B KHHETHYECKYIO M O0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3ydyenne abCONIOTHO HEYNPYroro yjaapa C TOMOIIbIO ABYX OJMHAKOBBIX HHTSHBIX
MasiITHUKOB.

UccnenoBanue cBsi3su pabOThl CHIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpPruM Tena Ha
MIPUMEPE PACTSHKCHUSI PE3UHOBOTO JKI'yTa.



Paznen 3. MoJiekyJsipHasi (pu3HKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUIECKON TEOPUH M UX OMBITHOE 00OCHOBAHHE.
Bpoynosckoe neuxenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOICHCTBUS YaCTHUI] BEILIECTBA.
Mogenu cTpoeHHs T'a30B, )KUAKOCTEeH 1 TBEPABIX TNl U 00bSICHEHUE CBOWCTB BEILIIECTBAa HA OCHOBE
3TuX MoJenel. Macca u pazmeps! Mosiekyil. KonnuectBo Bemectsa. [loctossHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH
uaeanbHOro rasza. AOcCoNIOTHas TeMmIepaTypa Kak Mepa CpelHed KHHETHYeCKON SHepruu
TEIJIOBOTr0 ABMKEeHUS yacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKOHBL. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlansrona. M3omporeccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJMUYECTBOM BelllecTBa. ['paduueckoe mpelncTaBiIeHHE M30IMPOILIECCOB: H30TepMa, HM30X0pa,
n3obapa.

TexHu4eckre yCcTpoicTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKyI
OPraHUYEeCKUX COCTUHEHUH.

OnpiTel 110 U Py3un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBH>KCHHUS.

Mogaens onbiTa llITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHS.

Mopaens, HIUTFOCTPUPYIOIAs PUPOLY NABJICHHS ra3a Ha CTEHKHU COCyAa.

OnbITHI, WILUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UI€ATIbHOTO I'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

Onpenenenre Macchl BO3/lyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HM3MEpeHHd 00bEMa
KOMHATBHI, IaBJICHUS U TEMIEPATYyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX1y IIapaMeTpaMy COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvl mepmoouHamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsT 3Heprusi TEPMOJAMHAMHUYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonndyecTBo TEmIoThl U padota. BHyTpeHHss SHEPrusi 0JHOATOMHOTO
WJIeaJbHOTr0 Ta3a. Buael Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3TydYEeHHE. Y IebHas
TEIUIOEMKOCTB BelllecTBa. KoIMuecTBO TEIIOTHI IIPU TEILIONEPEaade.

[lonstue 00 anuabatHOM mnponecce. IlepBblii 3axkoH TepMmoauHamuku. [IprmMeHneHue
MIepPBOTro 3aKOHA TEPMOJUHAMUKY K u3ompoleccam. I paduueckas uHTeprperanus padoThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh npoLeccoB B IpUpPoOIE.

TeruioBeie MamuHbl. [IpuHIUIBL AeiicTBUS TemoBbIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
TEIUIOBbIX MamnHax. KoaduimeHt nonaeznoro neicteus remnoBoi mamuHel. [ukn KapHo u ero
KOA((PHUIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHIECKUE TPOOIEMbI TETNIOIHEPTETUKH.

TexHuueckne yCTpoMCTBA M IPAKTUYECKOE IPUMEHEHUE: JIBUIATEllb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW SHEpPrUM Teja MHPU COBEPIICHHWU pabOThI: BBUIET MPOOKH U3
OyTBUIKH MO/ IEUCTBUEM CKAaTOT0 BO3/yXa, HarpeBaHue 3(hupa B JIaTyHHOU TpyOKe MyTEM TpeHUs
(BuIEOIEMOHCTpAITHS).

N3menenue BHyTpeHHEH sHEprun (TeMIepaTyphl) Tella IpU TeIUIonepeiaye.

OnpIT 10 agrabaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).



Monenu mapoBoii TypOUHBI, IBUTATeII BHYyTPEHHETO CTOPAHUs, PEAKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomul

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusa eeugecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u konaeHcanus. Mcnapenne u kunenue. AGCOIIOTHAS M OTHOCUTENIbHAS
BJIQXKHOCTh Bo3Ayxa. HacblleHHbI map. YjaenpHas TeuioTa mapooOpa3oBaHHs. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUSI OT AaBJICHUS.

Tsépnoe teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB KPUCTAUIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBneHne u KpucTtaimzauus. Y aenbHas
TeruioTa muasiaeHus. CyOaumanus.

VYpaBHEHHE TEIUIOBOTO OaiaHca.

TexHudeckne yCTpOHWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH IIOJyUEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HabmroneHne HarpeBaHus U IJIABIEHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3mepenune oTHOCUTENBHON BIaXKHOCTH BO3TyXa.

Pa3znea 4. DiiekTpoguHaMuKa

Tema 1. dnekmpocmamuka

Onextpuzauusi Ted. OJEKTpUYecKuid 3apsan. JlBa BuJa 3IEKTPUYECKUX 3apsiiOB.
[IpoBOIHMKY, TUAIEKTPUKHN U MOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUECKOr0 3aps/a.

B3aumopneiicteue 3apsnoB.  3akoH Kynona. TodeuHblid  anexTpuyeckuil  3aps.
Onextpuueckoe mnose. Hanpsok€HHocTh anekTpuyeckoro mnods. [IpuHnum cyneprno3unuu
3JEKTPUYECKUX NoJeh. JINHNM HAnpsHKEHHOCTH 3JIEKTPHUUECKOTO MOJIS.

Pab6ora cun anexrpoctarnueckoro nods. [lorenmuan. Paznocts norennmanos. [IpoBogauku
Y JURJIEKTPUKHU B AJIEKTPOCTATUUECKOM Mode. [nanexkrpudeckas NpoOHUIAEMOCTb.

OnekTpoéMkocTh. KonmeHcarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJEHCaTopa.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE NPUMEHEHHUE: AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIHHBIN
arnmapar, CTpyHHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U NIPUHIUIL AEHCTBUSA 3JIEKTPOMETPA.

B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DNEKTPUUYECKOE TI0JIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I1OJIE.

DJIEKTpOCTATUYECKAs 3alUTa.

JIMBIIEKTPUKH B 3JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTB 3JEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpa OT IUIOIIA U IJIACTUH, PACCTOSHUS
MEXKIy HUMH U TUAJIEKTPUIECKON TPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCATOpa.



Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

H3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtil nekmpuyeckuil mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHHUS JIEKTPHUUECKOro TOKA. MICTOUHMKM TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpspkenune. 3akon Oma 111 yyacTKa HeTu.

DIIEKTpUYECKOE CONPOTUBJICHUE. VY nenbHoOE CONPOTUBJIEHUE BEILECTBA.
ITocnenoBarenbHOE, TAPAIIENBHOE, CMEIIAHHOE COCAUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoyns—JIenma. MOMHOCTD 3E€KTPUIECKOTO TOKa.

DJIEKTPOABUKYILAsl CUJIa U BHYTPEHHEE CONPOTUBIICEHUE UCTOYHUKA TOKa. 3aKkoH OMa a1
TOJTHOMU (3aMKHYTOM) 3seKTpuueckoi nenu. KopoTkoe 3amMbikaHue.

DJIEKTpOHHAs MPOBOJIUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTh CONIPOTUBIIEHUS METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TNpPHUMECHas MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CaoiictBa p—N-niepexoaa. IloaynpoBoHUKOBEIE TPUOOPHI.

DneKTpUueckuii TOK B pacTBOpaXx M paciulaBaX 3JIEKTPOJIUTOB. OJEKTPOIUTHYECKAs
aucconuanus. JIeKTPOIIN3.

DnexTpuueckuil TOK B razax. CaMOoCTOSITEIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MosHus.
[Ina3ma.

TexHnyeckue ycTpoicTBa M MPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
HUCTOYHUKH TOKAa, >JEKTPOHArpeBaTeIbHbIE MPHUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIH  JHOJA, TEPMUCTOPHl U  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBINA TNOJ1, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MIONIEPEYHOI0 CEUEHUSI U MaTepuaa.

CMenaHHOe coeAMHEHUE TPOBOIHUKOB.

[IpsiMoe u3MepeHne 3JeKTpoABMKYyILIEH Cuibl. KOpoTKOe 3aMbIKaHHE TaJIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OaHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, n1abopamopule pabomoi

N3yueHne cMemaHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CHIIBI NICTOYHUKA TOKA M €M0 BHYTPEHHETO CONIPOTHBIICHHUS.

Habmonenue snekrponusa.

MexnpeaMeTHbIe CBA3H

Nzydenue kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kilacce OCYIIECTBISIETCS C YUYETOM
collep)KaTeIbHBIX MEXKIPEIMETHBIX CBS3eM € KypcamMu MaTeMaTHKH, OWOJIOTUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SIBIICHWE, HAy4yHBIA (pakT, rumores3a, (Qu3nMyeckas BETUYMHA, 3aKOH, Teopus, HaOIOJeHUeE,
JKCIEPUMEHT, MOJACIMPOBAHUE, MOJECIIb, U3MEPECHHUE.



Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUI, TMHelHast GyHKIM, napaboia, runepboda,
uX rpaduku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CUHYC, KOCUHYC, TAHTCHC, KOTAHI'€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOpPHl M HX MPOEKIMH HAa OCHU KOOPIMHAT,
CJIO’KEHUE BEKTOPOB.

bBuonoeus: Mexanudeckoe JBIKEHHE B JKUBOW mpupoje, 1udgysus, 0cMOC, TeII000MeH
YKUBBIX OPTaHU3MOB (BU[bI TEILIONEPEAAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
JKWBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOWCTBAa METAJIJIOB, AJIEKTPOJIUTUYECKAs IUCCOLUALINS, TaJIbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHUM C MCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUs HMMIIyJIbCa B TEXHHKE (pakeTa,
BOJAOMET U Jpyrue), JBHUraTellb BHYTPEHHErO CropaHus, MapoBas TypOHWHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIMOHED, TEXHOJIOIMU MOIY4YE€HUS! COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOIWH,  DBJEKTPOCTaTHYECKass  3aluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpPUHTEpP, AJIEKTpOHArpeBaTesbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPBI, FAJIbBAaHUKA.

11 KVIIACC
Pasnen 4. DiekTpoauHaAMuKa

Tema 3. Maznummnoe noye. I1eKmMpoMazZHUMHAA UHOYKYUS

IlocTosiHHBIE MarHuThl. B3auMoneiCcTBHE IOCTOSHHBIX MAarHuToB. MarnutHoe IoJIe.
Bexrop marauTHOM MHAYKIUH. [IpUHIMI Cynepno3uuu MarHUTHBIX osiei. JIMHUKM MarHUTHOU
nHAykiuu. KapTuHa mTuHui MarHuTHONW MHAYKIMU NOJISl HOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oji€ MPOBOAHMKA ¢ TOKOM. KapTuHa NMHMNA MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO HIPSIMOI'O NPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHHKA, KaTYLIKH C TOKOM.
OmneiT DpcTena. B3anmosencTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOLyJIb U HAlIPABJICHUE.

Cuna Jlopenna, e€ MOAyJlb W HampaBiieHHe. JIBMKeHUE 3apsOKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsr Jlopenia.

SIBneHue 3JIEKTPOMAarHUTHOM MHAYKIUHM. [lOTOK BeKTOpa MarHUTHOM WHIYKLUU.
DONeKTpOABMKYIIas CHJIa MHIAYKUIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anekTpuyeckoe mnosie. DIEKTPOABMKYIIAs CHIAa WHAYKIHHA B IIPOBOJHHKE,
JBHKYILIEMCS IIOCTYIIaTEIIbHO B OJTHOPOJJHOM MarHMTHOM II0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHAYKINU. DIEKTPOABIIKYILAs CUIa CAMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISL KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE MOJIE.

TexHnyeckue ycTpoiicTBa M IPAKTUUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOBUTATENb, YCKOPUTEIIN AIEMEHTAPHBIX YACTHILI, NHIAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJI0HEHUE 3JIEKTPOHHOTO IMMyYKa MarHUTHBIM IOJIEM.

JIMHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmozeiicTBre 1ByX IPOBOAHUKOB C TOKOM.



Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue HNeKTPOMArHUTHON UHAYKITUH.

[IpaBuino Jlenna.

3aBUCHUMOCTD SJIEKTPOABMKYILEH CHUIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHUs MarHUTHOIO
MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

N3yueHrne MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

UccnenoBanue AeiCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS SJICKTPOMArHUTHON MHIYKITUH.

Pasnen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KOJ1eOaAHUA

Konebarenpnast cucrema. CBOOOIHBIE MexaHWYeCKHe KoyieOaHusa. [apMoHHUecKue
koneOanus. Ilepwon, dwactora, amrumtyaa W ¢asza kosneOanwit. [IpyKWHHBI MasTHHK.
MareMaTHuecKuii MasiTHUK. Y paBHEHUE TapMOHUUYECKUX Kojebanuil. [IpeBparienue snepruu npu
TapMOHHYECKUX KOJICOAHUSX.

Konebarenpublii kKOHTYp. CBOOOIHBIC 3JICKTPOMATHWTHBIE KOJICOAHUS B HJICATHLHOM
KojeOaTeTbHOM KOHTYpe. AHAIOTHA MEXIYy MEXaHHMYECKUMU M JIIEKTPOMATrHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpPAaHEHHS SHEPTHHM B HICATBHOM KOJIeOATEIHPHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarolUmx KojeOaHUAX. BbIHYkIeHHbIE MEXaHHUUECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyKeHHBIC 3JIEKTPOMarHUTHBIC KOJICOaHUSI.

[Iepemennbiii Tok. CUHYCOUIaNbHBIN NMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTATYTHOE U JEHCTBYIOIEE 3HAUCHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpomsBonacTBo, mepemada W MOTPEOJCHUE DIICKTPHUUESCKOW SHEPTrHUH.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE dJEKTpodHepruu. KynbTypa wucnoab30BaHUs
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuueckrne yCTpPOMCTBA M TNPAKTUYECKOE TMPUMEHEHHUE: DJIEKTPUYECKUM 3BOHOK,
TEHEepaTop NEPEMEHHOT0 TOKA, IMHHUM JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTenbHON CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHYECKUH
MasITHUK).

HabGmonenue 3aTyxaronux Kojie0aHu.

HccnenoBanue cBOMCTB BBIHYKACHHBIX KOJICOAHUH.

HabGmonenue pezonanca.

CBoOOIHBIC PJICKTPOMArHUTHBIE KOJICOAHMS.

OcuusiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa W HANpsDKEHUS OT BPEMEHH) Ui
3JICKTPOMATrHUTHBIX KOJICOAHUA.

Pe3onanc npu mocnegoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUN SJIEKTPONEPETayuH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

HccnenoBanue 3aBUCHMMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUi Tpy3a Ha HUTH OT JJIMHBI HUTH U
MAacChI Tpy3a.



HccnenoBanue NEpeMEHHOr0 TOKAa B LENM W3 IOCJIEAOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 60IHbL

MexaHu4eckue BOJIHBI, yCI0BUA pacnpocTpaHeHud. [lepuoa. CkopocTh pacnpocTpaHEeHHs
u janvHa BonHbL. [lomepeuHwple W TpoaosibHbIE BONHBL WMHTepdepeHmus u audpakmus
MEXaHUYECKHUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBHS HM3JIYyYEHUsS AJIEKTPOMAarHUTHBIX BOJIH. B3aunmuas
opueHranus BeKTopoB E, B, V B anekrpomarauTHoii BoigHe. CBONWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MperoMJieHHe, noispuzanus, audpaxkuus, uHtepdeperuus. CKOPOCTb
3JIEKTPOMATHUTHBIX BOJIH.

[[Ixana >J€KTPOMAarHUTHBIX BOJH. [IpUMeHEHHE HIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIUIIEI pagnoOCBA3Y U TEJIEBUACHU. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKarOIEH Cpeibl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIbTPA3ByKOBas JIMATHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaJHONPUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPaHEHUE TTOTIEPEYHBIX U TIPOI0JIBHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenue oTpaskeHus v NMPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue narepdepeHuy u AU pakiii MEXaHHIeCKUX BOJTH.

3BYKOBOH pE30HaHC.

HaOmronenue cCBsS3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYIAOM W YacTOTOM
KoJIeOaHUH.

UccnenoBanne CBOMCTB  3JEKTPOMATHUTHBIX  BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJyispu3anus, 1udpakuus, nHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [IpssMmonuHelHOE pacipOCTpaHEHUE CBETA B OJTHOPOJHOM Cpee.
JIyud cBeta. ToueyHbI ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIOCKOM
3epKajie.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMJICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yrosl IIOJIHOIO BHYTPEHHETO
OTpaXKEHUS.

Jucniepcust cBeta. CriokHBIN cocTaB Oenoro ceta. LIBerT.

Cobupatoue u pacceuBaromue JIuUH3bIL. ToHkas auH3a. DOKYCHOE paccTosiHuE U
OTTHYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHne n300pakeHU B COOMPAIONTUX U PACCEHUBAOIINX
nuH3ax. @opMyJsia TOHKOM JIMH3BI. Y BEJIMUCHHE, 1aBAEMOE JIMH30M.

[Ipenesbl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBass onrtuka. HWurepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOJI0/ICHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. Jludpakmuonnas pemérka. YciloBHe HaOMIOACHUS TJIABHBIX
MaKCHMYMOB TIpY TIaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha TUPPAKITUOHHYIO PEIIETKY.



[lonApuzanus ceera.

TexHuueckue yCTpoiicTBa M NPaKTHUECKOE IPUMEHEHHE: OYKHM, JIyma, (oToammnapar,
MPOEKIIMOHHBIN armapaT, MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIIOHHAs PeETKa,
HOJIAPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacmpoCTpaHEHUE, OTpaKEHHE M MpejoMieHue cBera. OnTuueckue
MPUOOPHI.

[lonHOE BHyTpeHHEE oTpaxeHue. Mojienb cBeToBOa.

HccnenoBanue CBONCTB M300pakKeHU B JIMH3AX.

Monenu MUKpOCKOIa, TEJIECKOIA.

Habmonenne naTepdepeHnnu crera.

Habmonenue nudpaknum cBeTa.

Hab6mronenue aucnepcun cBera.

[TonydyeHue cnekTpa ¢ MOMOUIbIO PU3MBIL.

[TonmyuyeHue criekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEHIETKH.

Habmionenue nonspusaiuy cBeTa.

Yuenuueckuui sxcnepumenm, r1abopamopule pabomoi

N3mepenune nokasaTesis MpeJoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB U300paKeHUM B JIMH3aX.

Habmonenue nucnepcuu cBerta.

Pa3nes 6. OcHOBBI cIeUAJIBLHON TEOPHH OTHOCHTEIbHOCTH

['paHuuBl MPUMEHMMOCTH KJIACCMYECKOW MeXaHHMKHU. llocTynaTel crnenualbHONW TEOpUH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOXYJ CKOPOCTH CBE€Ta B BaKyyMe, IIPUHLUI
OTHOCHUTEIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/[JICHHE BPEMEHH U COKPAIIEHUE JJIUHBIL.

OHeprus U UMITYJIbC PEIATUBUCTCKOM YaCTHLIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTULbl. DHEPIUs MTOKOSL.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®dotonsl. Popmyna [lnanka cBs3u SHEpruM (POTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYJIbC
¢dorona.

OtkpeiTie u wuccienoBanue (orodpdekra. Ombitel A. . CroneroBa. 3akoHBI
dhoroarddekra. YpaBaenne DiinmreitHa 1s horodddexra. «Kpacnas rpanuna» goroaddexra.

JHasnenue cera. OnbiTel I1. H. JIeOenena.

XHUMUYECKOE JICMCTBHE CBETA.

TexHuyeckue YCTpOHCTBA M MpPAaKTHUECKOE MPUMEHEHHE: (OTOIIEeMEHT, (OTOAATUHK,
coJTHeYHast OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IMHKOBOM IIIACTHHOM.

HccrnenoBanue 3akoHOB BHEIIHETO (oTodddhekra.

CBeTOqHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopenp atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. IlmanerapHas
Mmozenb aroma. [loctynatel bopa. M3nyuenue u norsiomienue GOTOHOB IpU MEPEXOe aToma ¢
OJIHOTO YPOBHS 3HEpIruM Ha Jpyroi. Bunsl cnexktpo. CrekTp ypoBHEH SHEpPTUu aToMa BOJ0po/ia.

BousiHoBbie cBoiicTBa yacTull. Bonuel ae bpoiins. KoprnyckyisipHO-BOJIHOBOM Tyaiu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.

TexHudeckne yCTpPONCTBA MW NPAKTUYECKOE NPUMEHEHUWE: CHEKTPaJIbHBIM aHAIU3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIBIOTEP.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenyie JIMHbI BOJIHBI Ja3epa.

Habmonenne nuHeHyaThIX CIIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamoprvie pabomul

Habmronenne nuHelyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOLIME CI0KHOCTb CTPOEHUS siApa. OTKPBITUE PAlOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnro coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NyueHus. BnusHue painoakTUBHOCTH Ha JKUBbIE OPraHU3MBbI.

OTkpsiTHE IPOTOHA U HEHTpoHA. HykiioHHas monens spa ['eitzenbepra—lBanenko. 3apsia
sapa. MaccoBoe uncio saapa. M3oronsl.

Anbda-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacmaa. ['aMmma-usiyueHue. 3akoH
PaANoOaKTUBHOIO pacnaja.

OHeprus cBA3M HyKJIOHOB B sizipe. SnepHble cuibl. Jledext maccel sapa.

Snepusle peakuuu. JlegeHue U CUHTES SIED.

SAnepupiii  peakrop. Tepmosiaepubiii cuHTe3. [IpoOiieMbl M MEpPCHEKTHUBHI  SACPHOM
JHEPreTUKU. JKOJIOTMYECKHUE aCIIEKTHI IAEPHON YJHEPTETHUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TIO3UTPOHA.

MeToabl HaOMIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHUII.

®dyHnnaMeHTanpHble B3auMoeicTBus. EquHcTBO (hrznyeckoit KapTUHBI MHpa.

TexHUYeCKHE YCTPOWCTBA W MPAKTHUYECKOE TMPUMEHEHHUE: JO3UMEeTp, kamepa BuibcoHa,
SIEPHBIN peakTop, aToOMHast 6oMoOa.

Jlemoncmpayuu

CYETYNK HOHM3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTOrpadusim).

Pa3znea 8. DiieMeHTbI ACTPOHOMHUM U ACTPOPUUKHU

Dranbl pa3BUTUS aCTpOHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH.

Bun 3Bé3gHoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHEThI, X BUAUMOE ABH)KECHUE.

Conneynas cuctema.

Connne. Conneunast akTUBHOCTh. Mctounuk sueprum ConHia u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKH. [[narpaMma «CEKTpalIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
MOCJIEeI0BATENIbBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHUMOCTb»  JJisi  3BE37  TJIABHOM
rocieaoBatebHOCTH.  BHyTpennee crpoenne 3BE3n. CoOBpeMEHHBIE MPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BotolnK CoslHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3I.



Mueunsiit [1yTh — Hamia I"anaktuka. [lonoxenue u nuxenune Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPBI B AIpax rajJaKkTHK.

Bcenennas. Pacumpenne Bceenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bbonboro B3psiBa. PenukTOBOE N3ITyUYEHUE.

MacmtaOHast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie npoGiemMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HabmoneHnss HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJICNIEHUS TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nomyuiapus 1 sipkue 3BE375l.

HaGmonenus B reneckon Jlynsl, uianer, Mieunoro [lyTu.

O0o0maree NOBTOPEeHUE

Ponp ¢u3ukm U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAILHOU U
3THYECKOH chepax AesITeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
Hay4yHOM KapTHHE MHpa, poyib (QU3MUECKOW Teopuun B (OPMHUPOBAHUU TPEJICTABICHUHA O
¢u3nUecKoi KapTHUHE MHpa, MECTO (PU3NYECKOH KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HaYYHBIX MPEACTABIECHUIN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

Wzyuenue kypca ¢usuku 6a3zoBoro ypoBHS B 11 Kilacce OCyIIECTBISIETCS C YUYETOM
COJepXKATEIbHbIX MEXIIPEIMETHBIX CBsI3ed C KypcaMu MaTeMaTHKH, OMOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHHE, Hay4HbIM (akT, rumnoresa, (usuyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIroAeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUE (YHKIUU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU M10J1I00MSI TPEYTOJIbHUKOB, ONpeieJICHUE IIOMAAH MI0CKUX GUryp u oobéma Tel.

Buonozus: >nexTprudeckue sIBIEHUS B )KUBOU MPUpO/Ie, KojeOaTeIbHbIE IBHKEHUS B )KUBOU
MIPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOAE, NEICTBUE paArallii Ha KUBbIE OPTaHU3MBbI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKasi CTPYKTypa TBEPIABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIITMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TOJIOCa 3€MJIH, 3aJIeKH MarHUTHBIX PYZ, (POTOChEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPACECHUM.

Texnonozus: NTMHUU 3JIEKTPOIIEpEnay, T€HEPATOP INEPEMEHHOI0 TOKA, 3JIEKTPOJBUIATEID,
WHAYKIMOHHAs Teub, pajap, pajguONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®dusmka» Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs
(6a30BBII  ypOBEHB) JIOHKHO  OOCCHEYHUTHh  JTOCTHIKCHHE  CIEAYIOMHUX  JIMYHOCTHBIX,
METAaIPEIMETHBIX U IMPEIMETHBIX 00Pa30BaTEIILHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOCHHUSI y4eOHOTO mpeamera «Du3MKa» IODKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpPEHHEU
HO3PIHI/IGI>'I JINYHOCTHU, CUCTEMOH IICHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX
yOexIeHul, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIIEeCTBa,
paclHIMpCHUC JXU3HCHHOI'O ONbITa U OIIbITa ACATCIBHOCTU B MPOLCCCC pCain3alliid OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIIBHON JEATEIFHOCTH, B TOM YHUCIIC B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

NPUHATHC TPAAUIUOHHBIX OGIJ.IG'—ICHOBG‘ICCKI/IX FYMaHUCTUYCCKUX N ACMOKPATUYCCKUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO NESATCIIHOCTh B HHTEPECax TIPa)KIaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aluu;

YMCHUE B3aHMOJICI>’ICTBOBaTB C COIHMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHUH C HX
(GYHKIMSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOW NEATETBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXKTaHCKON HICHTUYHOCTH, MaTPHUOTU3MA;

IHEHHOCTHOC OTHOMICHUC K TIOCYAApCTBCHHBIM CHUMBOJIAaM, HOCTHXXCHUAM pOCCHfICKPIX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

C(l)OpMPIpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUA, STHYCCKOI'0 ITOBEACHUA,

CIIOCOOHOCTH OIIEHUBATh CUTYAIIHIO U IPUHIUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSIChH Ha
MOpPaJIbHO-HPAaBCTBCHHBIC HOPMbBI U HIECHHOCTH, B TOM YUCJIC B ACATCIIBHOCTU y‘-IéHOI‘O;

0CO3HAHKE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHNS :

9CTCTUYCCKOC OTHOIICHUEC K MHPY, BKIIIOUasA 3CTCTUKY HAYYHOI'0O TBOPYCCTBA, ITPUCYLICTO
(dbuzmveckoit HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

HMHTEPEC K pa3IuvIHbIM chepam MpoecCHOHATBHOMN EATeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oydymiei npodeccuu u
PCaIn30BbIBATH CO6CTB€HHBIC KHU3HCHHBIC IIJIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO B 001acTh (PU3MKU Ha
NPOTSHKEHUH BCEH KU3HM,

6) 9KOJIOTHYECKOr0 BOCIUTAHMUSI:

C(OPMHUPOBAHHOCTh 3KOJOTHUECKOW KYJBTYPBl, OCO3HAHWE TJI00ATBFHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;



IUIAHUPOBAHMUE U OCYLIECTBICHUE NEUCTBUN B OKPY>KAIOILEH CPE/Ie Ha OCHOBE 3HAHUS LIEJeH
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHUe OMbITa JEATEIbHOCTH HKOJIOTMYECKON HamnpaBJIE€HHOCTH Ha OCHOBE
UMEIOIINXCs 3HaHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HPU3NYECKON HAYKHU;

0CO3HAHME IIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B MPOILECCe U3YUCHUS (PHU3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbHI
IMo3naBaTebHBbIE YHHBEpPCAJbHbIE yUeOHbIE TeiicTBUS
ba3zoBble Jlornyeckue 1eicTBUA:

CaMOCTOSITENIEHO  (DOPMYIMpPOBAThE M aKTyallM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIENATh U IeSITEIbHOCTH, 33J1aBaTh apaMeTPbl U KPUTEPUHU X JOCTHKECHHS;

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3UUYECKUX SIBIICHUSX;

pa3pabaTbIBaTh IUIaH peUIeHHs TPOOJIEMBI C YUETOM aHaIM3a UMEIOLINXCA MaTepUalIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIETISM,
OLICHUBATh PUCKHU MOCJIEICTBUI ESITEIIBHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH PAbOTy B YCIOBHUSIX pEaJbHOTO, BUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX POOIEM.

Ba3oBble ucciiegoBare/ibCKue AeiCTBUA:

BJIQJIETh HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH U METOJaMU (U3NYECKOM
HayKU;

BJIAJIETh HaBbIKAMHU YYEOHO-HUCCIIEI0BATEILCKON M MPOEKTHOM AESATEILHOCTH B O0JacTH
(bU3HUKHN, CHIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIIeHUs 3a1a4
(bU3HUECKOTO COJEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METO/I0OB TTO3HAHMS;

BJIQJICTh BHJAMH JCATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHHUSA, €T0 HUHTEPIpETaIuH,
MpeoOpa3oBaHMIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUN
y49eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh [PUYMHHO-CIIC/ICTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3aJady, BbIJBUTIATh
TUIOTE3y €€ PeIIeHMs], HAXOAUTh apIyMEHTHI JIJIsl J0Ka3aTeIbCTBAa CBOMX YTBEPXKACHUI, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATH MOJYYECHHBIE B XOJI€ PEILIECHUS 3a/1a4U pPe3yJIbTaThl, KPUTUYECKHU OLIEHUBATH
UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JEATEILHOCTH, B TOM
qyclie IPU U3YYeHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAIUSM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh )KU3HEAEATETLHOCTH,

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJIEH, MPEIJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3aa4H, T0IyCKAIOIINe albTepHATUBHBIC PEILICHUS.

Paborta ¢ naopmanmeii:



BJa/IeTh HAaBBIKAMM MOJy4YeHUs HUH(OpMALUU (U3NYECKOTO COJEP:KaHUS U3 HCTOUYHUKOB
pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYIIECTBISATH MOMUCK, AaHaIW3, CHUCTEMATU3alMI0 |
WHTEPIIPETANNIO HHPOPMAIIH Pa3TUIHBIX BUIOB U (DOPM MPEICTABICHUS;

OLICHUBAThH JOCTOBEPHOCTh HH(POPMAIIHH;

WCIIONIb30BaTh CpeACTBAa WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pelieHnn KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX 3a7a4 C COOJIIOJCHHEM
TpeOOBaHUIl SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOW 0€30aCHOCTH;

CO37aBaTh TEKCThI (PU3UUECKOTO COJEpKaHUS B pPa3IUYHBIX (opmaTax ¢ yIETOM
Ha3HaYeHUs HH(OPMALIMU U LIETIEBOU ayUTOPHH, BHIOMpAas ONTUMAIBbHYIO (OpPMY MpeCTaBICHUS
Y BU3yaJIU3aIUH.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe HeiCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKHU M BO BHE-YPOUHOU JESTEIBHOCTH,

pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYallUHd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOUYKY 3PEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMAHIHOW 1 UHIUBUIYaJIbHON paOOTHI;

BbIOMpaTh TEMATUKYy M METOAbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJI0TO WIEHA KOJIICKTHBA;

MIPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JAEUCTBUMN, pACTIPELAENATH POJIU C YYETOM MHEHHI
YYaCTHUKOB, O0CYKIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpejyiaraT HOBBIC IMPOEKTHI, OICHUBATH HACH C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOU 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3JIMUYHBIX CUTYyalUsXx,
MPOSIBJISITH TBOPUYECTBO U BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHMBepPCcAJbHbIE YUeOHbIE 1eiCTBHS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIIATH ITPOOJIEMBI, CTABUTh U OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIHO COCTABJISITh IUIAH PEIICHUs PAcUYETHBIX M Ka4eCTBEHHBIX 3ajad, TUTaH
BBIMIOJTHEHHUS TPAKTUYECKOW pPaboThl ¢ YYETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacHmpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUH;

JIenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peueHue;

OILICHUBATH MIPHUOOPETEHHBIIA OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHHUIO SPYIUIINH B 001aCTH (PU3HKH, TTOCTOSTHHO
TIOBBIIIATH CBOM 00pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTb KOPPEKTHBBI B JIEATECIBHOCTH, OLICHUBATh

COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;



BJIAJICTh HABBIKAMU [TO3HABATEIHLHON PeQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTENIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHMIA;

WCTIOJIB30BATh MPUEMBI pe(IICKCHH ISl OLICHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 110 UX CHIKCHHIO,

MIPUHUMATH MOTHUBBI U APTYMEHTHI IPYTUX MIPU aHATH3E Pe3yIbTaTOB ACSITEILHOCTH;

MIPUHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKH U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTHX MPH aHAJIN3E PE3YJIbTATOB ACSITECIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce 1ocTHKEHUS TMIHOCTHBIX PE3YJIHTATOB OCBOCHHS IMTPOTPaMMBbI TIO (PU3UKE IS
YPOBHSI CpEIHEro 00IIero oopa3oBaHusi y 00yYaIOMIMXCSI COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJUICKT, TPEATIONIATAI0NINH C(hOPMUPOBAHHOCTB!

CaMOCO3HaHUSI, BKJIFOUYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SYMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHNS, BKITIOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEJICHHUE, CTIOCOOHOCTh aIANITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATH
TrHOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlH, BKIIOYAIOMICH CTPEMJICHHE K JIOCTHIKCHUIO LEIH H YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOS M3 CBOMX BO3MOXHOCTEH;

OMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €0 TIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTICPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH BBICTPAaWBATh OTHOIIECHUS C JPYTUMHU
JFO/IBMU, 3200THTHCS, IPOSIBIISITh MHTEPEC U pa3peIiaTh KOH(QIUKTEI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OoTpakaTb C(HOPMHUPOBAHHOCTD Y OOYJAFOIINXCSI YMECHHM:

JIEMOHCTPUPOBATh HA MpUMeEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHHBI MHUPA, B Pa3BUTHM COBPEMEHHON TEXHHKH M TE€XHOJIOTMH, B NPAKTHUYECKOU
NEeSTeTbHOCTH JIFO/IEH;

YUUTHIBATh TPAHMLBI NPUMEHEHUS HW3YyUEHHBIX (PHU3MUECKUX MOJENeH: MarepuanbHas
TOYKA, MHEpUUaAJIbHAsg CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, MACANBHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH W TBEPABIX TEJ, TOUEYHBINA DJIEKTPUUECKUN 3aps] NpU PELICHUU
(u3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUUECKONM TEOPUHM CTPOEHHUS BELIECTBA W DJIEKTPOJMHAMUKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOIUHEHHOE IBM)KEHHE, CBOOOJHOE TMAJCHUE Tel,
JIBI)KEHUE 110 OKPY’KHOCTH, MHEPLIUS, B3aUMOIeHCTBHE Tell, 1u(dy3ust, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUAKOCTEW U TBEPJBIX TEJ, U3MEHEHUE 00bEMa TEJI IPU HArPEBaHUU (OXJIAXKACHHUHN),
TEIUIOBOE paBHOBECHE, HCIApeHue, KOHJEHCAlus, IUIaBJIEHHE, KpUCTaUIM3alys, KHUIIEHUE,
BJI&YKHOCTh BO3/yXa, NOBBIIIEHUE JABJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCYE, CBSI3b
MEX1y MapaMeTpaMM COCTOSIHUS raza B M30IpOLieccax, AJIEKTpU3alUs Tell, B3aUMOJEHUCTBHE
3apsIoB;

OIUCHIBATh MEXAHUYECKOE JIBUKECHUE, HCIOJIb3Ys (PM3NYECKUE BEIMYMHBI: KOOPJIMHATA,
MyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIa, UMITYJIbC Tela, KMHETHYecKas
SHEprus, MOTEHUMAIbHAs SHEPrus, MeXaHWdeckas paboTa, MEXaHHWYecKas MOIIHOCTb; IpHU
OIMCaHUU MPABUWIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIOIb3YEMBIX BEIMYMH, UX 0003HAYECHHUS



U €IMHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH
BEJIMYMHAMU;

ONKCHIBATh HM3yUEHHBIE TEIUIOBBIE CBOICTBA TEN U TEIUIOBBIE SIBJICHUS, HCIOJB3YS
¢usnyeckye BeJIMYMHBL: JIaBICHME Ta3a, TeMIepaTrypa, CpeAHsAs KHHETHUYecKash SHEprus
XAOTUYECKOT0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSASI dHEprusi, pabora raza, Ko3()QUIMEHT IMOJIEe3HOro JIEHCTBUS TEIJIOBOTIO
JIBUTaTeJIsl; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3UYECKHI CMBICI MCIIOJIB3yEMbIX BEIUYHH,
ux O0O0O3HAUEHUs W EIUHMIBI, HaXOIUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMH BEJIMYHHAM;

OIUCHIBATh M3YyYEHHBIE IEKTPUUECKUE CBOMCTBA BELIECTBA U 3JIEKTPUUYECKHUE SBICHUS
(mporieccsl), UCTONB3YS (U3NUECKHE BEIMYMHBL AJICKTPHUCCKUI 3apsi, AIIEKTpUYECKOoe ToJe,
HanpsOKEHHOCTh IOJIA, MOTEHIMAJ, Pa3HOCTh IOTEHLUANOB; IpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (DU3UYECKHI CMBICT MCIIOJIB3yeMbIX BEIMYMH, UX OOO3HAUEHUS M EIMHULIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUNUHY C IPYTMMH BETUYUHAMU;

aHaTU3UpOBaTh (PU3MYECKHE MPOLECCHl U SIBIEHUS, UCHOJb3Ys (DU3UUYECKHE 3aKOHBI U
NPUHIUINBL 3aKoH BcemupHoro tsrorenus, |, |l u Il 3akonsr HpioTOHa, 3aKOH COXpaHEHHA
MEXaHUYECKON 3HEPTUHU, 3aKOH COXPAaHEHUS! UMITyJIbCa, MPUHIIUI CYTIEPIO3UIIMH CUJI, TPUHIIUIL
PaBHOIIPABUS MHEPLHAIBHBIX CUCTEM OTCUETA, MOJEKYIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, IAa30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HHEPTUU TEIJIOBOIO JBM)KEHUS
MOJIEKYJl ¢ aOCOJIOTHOM TemIepaTypoil, nepBblii 3aKOH TEpPMOJIMHAMMKH, 3aKOH COXpPaHEHHUs
AJIEKTPUUYECKOTO 3aps/a, 3aKoH KyJioHa, Mpy 3TOM pazinyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHa,
€ro MaTeMaTUYECKOE BhIpAKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI IEHCTBUS MaIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh ycJIoBUs UX O€30M1aCHOTO MCIIOIb30BaHUS B TIOBCEAHEBHOM KU3HM,

BBIMIOJHATh AKCIEPUMEHTHI MO HUCCIEIOBaHUIO (DU3MUECKHUX SBJICHUNH U IPOILIECCOB, C
UCIOJb30BAHUEM MPSIMBIX M  KOCBEHHBIX H3MEpPEHHH, Hpu 3ToM  (HOpPMYIHPOBATH
npobiemMy/3agady U runoTe3y yueOHOro 3KCIepuMeHTa, COOMpPaTh YCTAHOBKY M3 MPEI0KEHHOTO
000pyA0BaHUS, TPOBOAUTD ONBIT U (HOPMYITHPOBATH BHIBOBL;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHBbIE H3MEpPEHHs (HU3MUECKUX BEJIWYHMH, INPH 3TOM
BBIOMpPATh ONTUMAIBHBIA CIMOCOO W3MEPEHUS M HWCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKHU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXY (PU3MUECKMMHU BEJIMYMHAMH C UCIIOJIb30BAHUEM MPSMBIX
U3MEpEHuH, IpHU 3TOM KOHCTPYHUpPOBaTh YCTAHOBKY, (PUKCHUpPOBATh PE3yJbTaThl IMOIYYEHHOMH
3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJIUI] U TPa(UKOB, J1e1aTh BHIBOJBI IO pe3ysbTaTaM
HCCIIEI0BaHUS;

coOmtonaTh npaBuwia 0e30macHOro TpyAa IMpU MNPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOIO SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENbCKOM UM IMPOEKTHOW JAEATENIbHOCTH ¢
MCTIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOHCTB U JIaA0OPaTOPHOTO 000y I0BaHHUS;

pemaTh pacuéTHbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOM MOJENblo, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJlaud BHIOMPATh (PU3UUECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYUHBI W (QOPMYINBI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTD MOJIy4€HHOI'O 3HAaYeHUs (PU3NUECKOM BEITMUYHHBI,

pelaTh KauyecTBEHHBIE 3aJadyM: BBICTPAWBATh JIOTMUECKH HENPOTHUBOPEUMBYIO LIETIOUYKY
paccyXIeHHUI ¢ ONOpO HAa U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIOJIb30BATh IIPU PEIIEHNH YUEOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYpUPOBAHMS, HHTEPIPETAMH W TPEACTABICHUS Y4eOHOW M Hay4yHO-



MOMyJIsIpHOM HHGOPMAIIUU, TOTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB, KpUTUUECKH aHAJTU3UPOBATh
MOJIyyaeMyIo HHPOPMaLIHUIO;

MPUBOJIUTE TPUMEPHI BKJIAJla POCCUHCKUX M 3apyO€KHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYIKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETUYECKHE 3HAHNUS 110 (PU3UKE B MOBCETHEBHOM KU3HHU JIIsl 0OeCTIeUeHUs
0€30IaCHOCTH TIPU OOPAICHUH C TIPUOOPAMH ¥ TEXHUYECKUMHU yCTPOHUCTBAMH, TSI COXPAHECHUS
3J10pOBbS U COOTIOICHUSI HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPY KaloIleH cpe/ie;

paboTath B IpyIIie C BHIIOIHEHUEM PAa3IUYHBIX COIUATBHBIX POJIeH, IUIaHUPOBATh paboOTy
TPYMIIBI, PAaIMOHANBFHO paclpeneiiaTh OOS3aHHOCTH W IUIAHUPOBATh  JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBaTHO OIIEHMBATH BKJIAJ] Ka)XJOrO U3 yYaCTHUKOB TPYIIIBI B
peleHne paccMaTpUBaeMON POOIIEMBI.

K xonuy oOyuenus B 11 kJacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA TPUMeEpax poJib U MecTO (GU3NKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAy4YHOM KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUECKON
JeSITETbHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHHIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJIENIeH: TOYECUHBIN
JNEKTPUYECKUH 3apsi]l, JIyd CBETa, TOUSUHBIA HCTOUHUK CBETA, siIEpHAst MOJIETb aTOMa, HyKJIOHHAs
MOJIeJIb AaTOMHOTO SIApa MPH peIIeHNH (PU3NIECKHX 33/1a4;

pacno3HaBaTh (QU3MYECKUE SBIIEHUS (TpolecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: DJIEKTpUUECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XAMHAYECKOE, MarHUTHOE JEWCTBHUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, OSJIEKTPOMAarHUTHAs
WHAYKIMS, AeHCTBME MAarHUTHOTO TMOJIS Ha MPOBOJHUK C TOKOM U JBIDKYLIUHCS 3apsl,
9JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenoMiieHue, uHTepdepeHnus, audpakimus ¢ TOMSPHU3alUs CBETa, MJHCIEPCUs CBETa,
dhotoanekrpuueckuit 3pdext (pororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UICKYCCTBEHHAs PaIUOAKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO NMPOBOJUMOCTD PA3IMYHBIX CPENl) U DIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3yd (U3WYECKHE BEIWYHMHBI: JIIEKTPHUECKU 3apsiji, CHia TOKa, JJIEKTPHUYECKOE
HaMpsHKEHUE, JIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh MOTEHLIMAIOB, AIEKTPOIBIKYIIAs CUJla,
paboTa TOKa, MHIYKIMsS MarHUTHOrO Touisd, cuia Ammepa, cwia JlopeHna, MHIYKTHMBHOCTb
KaTyIIKW, SHEPTHs AJIEKTPHUECKOr0 W MAarHUTHOTO TOJIEeH, MEepHoJ M YacToTa KoyieOaHWid B
Koje0aTeIbHOM KOHTYpE, 3apsll U CHJIa TOKa B MPOLIECCE FAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKyCHOE pacCTOSHHE M ONTHYECKas CUiIa JIMH3bIL, NPH OIMCAHUU IPABUIBHO
TPAaKTOBaTh (DU3WYECKHIA CMBICT HWCIOJIB3yEMBIX BEIMYMH, WX O0O3HAUEHUS W EIMHHIIBL,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIMYHHY C IPYTUMH BEJIMYMHAMY,

OINMCHIBATh HW3YyYEHHBbIC KBAaHTOBBIC SBIEHUS W TPOLECCH, HUCHONB3YsA (PHUIUUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, SHEPrus W
uMnyibc (OTOHA, TEpUOJ] TMoJIypacmajga, JHEprus CBSA3M AaTOMHBIX SAep, IMpU OINUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIONB3YEMBIX BEJIWYHH, WX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3UUECKOI BETMUUHBI;

aHAJM3UPOBaTh (PM3MYECKHE MPOIECCHl W SIBICHUS, UCHONB3Ys (DU3MYECKHE 3aKOHBI H
OpUHIMIBL: 3akoH OMa, 3aKOHBI TMOCIEAOBATEIBHOIO M MApaIEIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKkOH JIxoyns—JIeHma, 3akOH JJIEKTPOMAarHUTHOM HMHIYKLUHU, 3aKOH



NPSIMOJIMHENHOTO PAaclpOCTPAaHEHHs CBETA, 3aKOHBbl OTPAKEHUS CBETa, 3aKOHbBI IMPEJIOMIICHHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 HoT0o3(h(heKTa, 3aKOH COXpaHEHHUS PHEPT UM, 3aKOH COXPAHEHUS
HUMIIYJIbCa, 3aKOH COXPAHEHUS SJICKTPUYECKOTO 3apsa, 3aKOH COXpPAaHEHHs MAacCOBOTO YHCIA,
noctynaTsl bopa, 3akOH paAMOaKTMBHOTO pacmajga, IpU 3TOM pasiuyaTbh CJIOBECHYIO
(OpMYIHMPOBKY 3aKOHa, €ro MaTeMaTW4eCKOe BBIpaXXEHHE M yCIoBHsA (TpaHUIbl, 00JIacTH)
MIPUMEHUMOCTH;

OIIpe/leNIATh HalpaBI€HUE BEKTOpPA MHAYKLUU MAarHUTHOTO IOJI IPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMMCHIBATh N300pakeHNE, CO3/1aBAEMOE TUIOCKHUM 3€pKajioM, TOHKOM JINH30M;

BBINIOJIHATh 3KCIIEPUMEHTHI 110 HCCIEAOBaHHIO (U3MYECKUX SBICHUH U HPOLECCOB, C
WCTOJB30BAHUEM TMPSIMBIX M  KOCBEHHBIX HW3MEPEHHH: TpH 3TOM  (HopMyIHpOBaTh
npoOJieMy/3a1auy U THIIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/TI0KEHHOTO
000py10BaHuUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BEIBOIBI;

OCYIECTBIIATh TPSIMBIE W KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKHU
MIOIPEIIHOCTEN U3MEPEHU;

WCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKHIX BEIMYHH C MCIIOJIb30BAHUEM IPSIMBIX W3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3NYeCKNX BENUYMH B BHAC TaOmUI W TpauKOB, JAeiaTh BBIBOABI IO pe3yJbTaTaM
HCCIIEI0BaHMS;

coOmoaTh MpaBuja O€30MacHOro TpyJAa NpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MUCCIIEAOBATEILCKOM W TMPOEKTHOW JIEATENIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U J1a0OPaTOPHOro 000py10BaHMS;

pemaTh pacuéTHBIE 3aJayd C SBHO 3aJaHHON (HU3MUECKOM MOJEeNbl0, HCHONIb3Ys
(u3nvecKkne 3aKOHBI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4d BHIOMPATh (U3UIECKYIO
MOJIeNlb, BBIAENATH (U3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE Il €€ pelIeHHMs,
MIPOBOJUTH PACUETHI M OLICHUBATh PEAIbHOCTH IMOyY€HHOI0 3HAaYeHUS (PU3NUECKOM BEIIMYHMHBI,

pelaTh KauyeCTBEHHBIC 3aJadud: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEYMBYIO IICTIOUKY
paccykJIeHHI ¢ Onopoii Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIOJIH30BATh MIPU PEIICHUH YUeOHBIX 3a]1a4 COBpEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYpUPOBAHMSA, HMHTEPIPETAlMM U TPEACTaBICHUs Y4eOHOW M Hay4yHO-
MOMYJIIPHOM MH(OPMALIUH, T0JTyY€HHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATh
MoJTy4yaeMyto HH(pOpMaIuio;

OOBSICHATH IPUHLMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3anyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BaHMS B IOBCEAHEBHOM KHU3HH;

MIPUBOJIUTH TPUMEPHI BKJIAJla POCCUHCKUX M 3apyO€KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHUE NTPOLIECCOB OKPYIKAIOILEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCIOJIb30BATh TEOPETUYECKHE 3HAHNUS 110 (PU3UKE B MOBCETHEBHOM KU3HU JIIsI 00ECTICUESHUS
0€3011aCHOCTH MPpHU OOPALIEHUU ¢ PUOOPAMHU U TEXHUUECKUMH YCTPONUCTBAMH, I COXPAHEHUS
3JI0POBbSI U COOJTIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarollei cpesie;

paboTath B TpyIIIE C BHIMOTHEHUEM PAa3IUYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH paboTy
IpyNIbl, palMOHAIBHO pAaclIpeneiiaTh OOA3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyalMsiX, aJJleKBaTHO OLEHMBATH BKJIAJ KaXXIOTO W3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpuBaeMON POOIIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacos DJIeKTPOHHbBIE
Ne n/m Haueroattite pasie:105 u Tem Kontpoabnbie | [IpakTuueckue (uudposrkie)
HpOTpaMMEL Beero padoTnl paGoThI o0pa3oBaTesibHbIE
pecypcsl
Paznen 1. ®PUBUKA U METOJbI HAYUYHOTI'O ITIO3HAHU S
1.1 @u3nKa 1 METOABI HAYYHOT'O TO3HAHUS 2 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmmorexa [JOK
21 Kuemariica > https://m.edsi.ru/7f4lbf72
bubmuotexa [JOK
22 Haszaneca ! https://m.edS(]Jlo.ru/7f4lbf72
2.3 3aKOHbBI COXPAHEHHUSI B MEXaHUKE 6 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmorexa [JOK
TCOPHH https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
32 OCHOBEI TEPMOAHMHAMHKIL 10 L https://m.edS(])lo.ru/7f41bf72
33 ArperaTtHbie cocTosiHUS BemiecTBa. da3oBbie 5 bubnmnorexa [JOK
ePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pasnen 4. QJIEKTPOANMHAMUKA



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

butmmoreka [JOK

41 MeKTpocTaTHIA 10 https://m.edsoo.ru/7f41bf72

42 [TocTOAHHBIN 3JIEKTPUUYECKUI TOK. TOKH B 12 bubnmoreka [JOK
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB 110 [TIPOIT'PAMME 68



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

11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/m Kontposabubie | IpakTtnyeckue (uudgpossbie)
NPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcebl
Pa3gen 1. DJJIEKTPOAUHAMMUKA
11 MaruautHoe nose. DIeKTpOMarHuTHas 11 1 3 bubnuorexa LIOK
' UHIYKLHS https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Pa3gen 2. KOJIEBAHUS U BOJIHbI
21 MexaHudeckue U 3J1€KTPOMarHUTHHIE 9 1 bubnuorexa LIOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
bu6 OK
2.2 MexaHudeckue U 371€KTPOMarHUTHBIE BOJIHbI 5 1 hgpg:l;ll(;nT_e;E;g)_ru 17§41c97¢
bu6mmoreka [IOK
2.3 O 10 3
A https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcHOBBI crielIMaIbHON TEOPUU 4 1 bu6nmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
but6mmoreka [IOK
4.1 C) i 6
ICHCHTEL ICBATTOBO OTTHICH https://m.edsoo.ru/7f41c97c
b K
4.2 Crpoenue atoma 4 nonwotexa LO

https://m.edsoo.ru/7f41c97¢c



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

4.3 AToMHOE SpO

5

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pasaeny

15

Paszpen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
bubnuotexa [JOK
6.1 Obobuatouee noropene 4 https://m.edsi.ru/7f4lc97c
Utoro no pazneny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBo yacos Nara DJIeKTPOHHbBIEe MU POBHIE
] Tema ypoka Kourpoabnsie | IlpakTnuyeckue o0pa3oBaTebHbIE pecypehl
n/n Bcero H3y4YeHud
padoTsI padoTsI
®usuka — Hayka o npupoje. Hayunsie bubnuoreka [IOK
1 1 5.09.23
METO/IbI TIO3HAHHSI OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2
, Ponb n MCCT(: (I)I/ISI/IKI/IVB ¢dbopmupoBaHUn . 003 BuGnorexa LIOK
COBPEMEHHOI HayYHON KapTUHBI MHpPa, B .09.
P Y P P https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeATEIbHOCTH JIFOICH
M .0
MEXaHHY T'O JBUKCHHUS. MeEIICH! .00.
8 penett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
bu6nmmoreka [IOK
4 |P 7 1 15.09.23
aBHOMEPHOE MPSMOJIMHEHHOE TBUKCHHE https://m.eds00.ru/ff0c3620
bu6 OK
5 | PaBHOyCKOpeHHOE IPSIMOIMHENHOE ABHKEHUE 1 19.09.23 hngSI:I;I/(r)I:.GGI;aS(I)_E).ru 1££0c3726
6 CBoOogHOE majieHne. Y CKopeHrne CBOOOIHOTO 1 99 09.23 bu6nmorexa [IOK
Ta/ICHUsI e https://m.edsoo.ru/ff0c39cc
Kpuonuneiinoe npuxenue. JIBuxenne bubmmorexa [IOK
7 . 1 26.09.23
MaTepUaIbHOU TOUKH 10 OKPYKHOCTU https://m.edsoo.ru/ffOc3ada
3 | Huepuanmns croren orosers Hepma. | 1 290025 | Prmorera LOK
P R R https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [TpuHuun cynepnosunuu
bu6 OK
9 | cun. Bropoii 3akoH HproToHa aiis 1 3.10.23 nosmorexa L

MaTepraibHON TOUKHU

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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Tpetuit 3akoH HproTOHA 1151 MaTepUaIbHBIX

bu6mmorexa [IOK

10 6.10.23
TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTeHHs. CHila TSKECTH. bubmmoreka [JOK
11 10.10.23
[TepBas KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 | C .3 I'yka. B 13.10.23
18 YHPYTOCTH. SAKOH & yia. Bee Teld https://m.edsoo.ru/ff0c3e18
C K .C
13 | compomanonsa oo 171023 | PrOmoTeRa LIOK
P pui o https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU Ta3e
[TocTymnaTenbHOE ¥ BpaIaTeIbHOe JTBHKCHHE
a0CcomoTHO TBEPAOrO Tesia. MOMEHT CHIIBIL. bubmmoreka [JOK
14 i} 20.10.23
[Tne4o cuitbl. Y CoBHs paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
" o
15 warepuaaniix rosex. Hoanyase o, Jacon 241023  Bromoresa LIOK
P ' Y ' o https://m.edsoo.ru/ff0c43d6
COXpaHEeHHS UMITyJIbca. PeakTHBHOE IBHYKEHUE
16| ncpres wrepmamor o Toopenn o5 271023  PrOmoresa IOK
P P Ot 1EOP o https://m.edsoo.ru/ff0c4502
W3MCHECHUU KHHETUYCCKOW YHEPTUU
[TorenumaneHas 3Heprus. [loreHunanbHas
17 | PHEPru ynpyro nehOpMUPOBAHHON TIPYKUHBI. 21123 bubnmnoreka [JOK
[ToTeHnmanpHas SHEPrus Tejla BOIU3U o https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTH 3eMJIU
[ToTeHnManbHbBIC U HETIOTECHITUAILHBIC CHJIBL.
Csi3b paboTHI HeHOTeHI_[I/IaJ“IBHBIX CHUII C BuGmiorexa LIOK
18 wu3MeHeHHEM MEXaHUYECKON YHEPrUU CUCTEMBI 10.11.23

TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOU
SHEPTUH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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JlabopaTtopHast pabota «HccnenoBanue cBs3u
pabOThI CHJIBI C U3MEHECHHUEM MEXaHUICCKON

19 14.11.23
DHEPrUM Tella Ha MPUMEpPe PACTIKEHUS
PE3UHOBOTO KI'yTa»
20 KonTtponbHas pabota nmo teme «Kunemaruka. 1711.23 bubmuotexa [JOK
Jlunamuka. 3aKOHbI COXPAHEHUS B MEXAHUKE o https://m.edsoo.ru/ff0c4b74
21 fﬁfffiiffi :Z;eH;; L};Ogeiﬁg;z 211123 | Dromiorexa LIOK
PHI. BPOY o https://m.edsoo.ru/ffOc4dc2
newkenue. uddysus
Xapaktep IBHKEHUSI U B3aMMOICHCTBHS
22 | yacrur BemiecTBa. Mojienu CTPOSHHS T'a30B, 24.11.23
JKAJIKOCTEN U TBEPIBIX TEI
93 Macca monexyin. KonndecTBo BemiecTsa. 98.11.23
ITocrosinnast ABoraipo
24 TemnoBoe paBHOBecue. TemnepaTypa u €€ 11223
u3mepenue. [llkana remneparyp Llenbcus
o5 Nneanbnsiii ra3 B MKT. OcHOBHOE ypaBHEHUE 51293 bubmuorexa [IOK
MKT o https://m.edsoo.ru/ffOc4fde
AOcontoTHas UTeMnepaTypa KaK Mepa cpeHen BuGorexa LIOK
26 | KUHETHYECKOW YHEPTUU JIBHKCHUS MOJICKYJL. 8.12.23
. https://m.edsoo.ru/ffOc511e
VYpaBuenue Menaeneesa-Knaneiipona
27 | 3akon JlanpToHa. ['a30BBIC 3aKOHBI 12.12.23
JlabopaTtopHast pabota «HccnenoBanue
28 | 3aBUCUMOCTH MEXIy TapaMeTpaMH COCTOSHUS 15.12.23
Pa3peKEHHOTO Tra3a
29 N3onporiecchl B HaeaIbHOM ra3e u ux 19.12.23 bu6mmoreka [IOK

rpaduueckoe npeacTaBieHue

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BHyTpeHHss 3HEeprus TeEpMOINHAMHYECKON
CUCTEMBI U CIOCOOBI €€ U3MEHEHHUS.

bubmuorexa [JOK

30 KonuyectBo TemnoTs! u pabota. BHyTpenHss 22.12.23 https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO HUEaTbHOTO rasa
31 | Bugasl Teruionepenauu 26.12.23 ﬁgsgl;l/(r)r:eezasg)orﬁ 10C5C36
32 Zgiﬁz:::;ezgiﬁi(;T;HB:EI::;T;egaqe 29,1203  Dubamorexa LIOK
AwaGarHerii mpomecc https://m.edsoo.ru/ff0c5c36
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 0.01.24 bubnuoreka [IOK
NPUMEHEHHE K H30MPOoIIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMoCTh MpOLIECCOB B IPUPOJIE. 12.01.24 bu6nuorexa [IOK
Bropoii 3aK0H TepMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunun aevicteus u KII/ TernmoBoi 16.01.24 bu6mmorexa [IOK
MaIIrHbI https://m.edsoo.ru/ff0c600a
36 | Hwuxn Kapuo u ero KIIJ] 19.01.24
37 | Dxosoruveckue mpooIeMbl TEITIOIHEPTETHKN 23.01.24
38 O6o06marommii ypok «MonexkysipHas pusnka. 26.01.24 bubmuotexa [IOK
OCHOBBI TEPMOTTHAMHUKI https://m.edsoo0.ru/ff0c6938
39 f&ﬁiﬁfi’iﬁfﬁlﬁ.Tf)ﬁow 300124 | Prommorexa LIOK
TePMOMHAMIKIE https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHIeHcanus. Mcnapenue 202.24 bubmumorexa [IOK
U KUIICHHE https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS ¥ OTHOCHTEIIbHAS BIIAYKHOCTh 6.02.24 bu6nmoreka [IOK
BO3yXxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
42 Teépnoe Teno. Kpucramnmueckue u amopdHsie 9.02.24 bubmmorexa [IOK

Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.

https://m.edsoo.ru/ff0c65f0
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Kunkue kpuctanisl. CoBpeMEHHbIE

MaTepHuabl
43 [InaBneHue u kpucramumsanus. Y gejbHast 13.02.24 bubnuorexa [IOK
TerioTa miasienus. Cyoaumanust R https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 16.02.24
Y paBHEHHE TEIIOBOro Oanarca https://m.edsoo.ru/ff0c6820
DnekTpu3zanus Tei. DIEKTPUUECKUH 3apsi. bubnmnorexa [JOK
45 20.02.24
JIBa BHa SJIEKTPUUECKHX 3apsI0B https://m.edsoo.ru/ff0c6bcc
MOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHS .02.
FLYIIPOBOA P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiicteue 3apsanoB. 3akoH Kynona. bu6nuorexa [IOK
47 . . 1.03.24
TodeuHbIil ICKTPUIESCKHIA 3apsijT https://m.edsoo.ru/ff0c6ced
. EaHpSDKéHHOCTB AIEKTPUYECKOTO MOJIS. c 0320 BuGmmorexa [OK
pHHUan cynepnomul{n ANEKTPUUECKUX .03. https://m.edso0.ru/fOCdf2
nonieit. JInnuu HanpsHKEHHOCTH
49 PaboTa cuit 3JeKTpoCcTaTHUECKOTo TOJIS. 12.03.24 bubmuorexa [{OK
[ToreHuuan. Pa3HOCTh MOTEHIMAJIOB T https://m.edsoo.ru/ff0c6f00
50 rfipiiOHH::fHI: HTJEI;TI;HKI;; JICKTPUYCCKAs 15.03.24 bubamorexa LOK
SCKIPOC EEKOM HOJE. AHSICKIpIICC R https://m.edsoo0.ru/ff0c7018
MPOHUIIAEMOCTh
bu6mmorexa [IOK
51 & . K 19.03.24
dueKTpodmrocts. Konzercatop https://m.edso0.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOI'O KOHJIEHCATOPA. bubmmoreka [JOK
52 22.03.24
DHeprus 3apsHKEHHOT0 KOH/IEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHast pabota "U3mepeHue 2 04.24

ANEKTPOEMKOCTH KOHAeHcaTopa"



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMD AENCTBUS U IPUMEHEHNE
KOHJCHCATOPOB, KOIMMPOBAJILHOTO aIIapara,
CTPYHHOTO NIPUHTEPA. DIEKTPOCTAaTUUECKAS
3anmTa. 3a3eMJICHUE IEKTPONPUOOPOB

5.04.24

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymectBoBanus. [locTossHHBIN TOK. CHiia TOKa.
Hampsoxkenne. Conpotusnenue. 3akon Oma
JUISl ydacTKa enu

9.04.24

56

[TocnemoBarenbHOE, MAPaLIEIBHOE,
CMeIIaHHOE COeIMHEHHE IPOBOTHIKOB.
JlabopaTtopHnas pabota «3yuenue
CMEIIAHHOTO COCTUHEHUS PE3HCTOPOBY

0.5

12.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH [>xoyns-Jlenua

16.04.24

bu6nuoreka [IOK
https://m.edso0.ru/ff0c7838

58

3axon OMa 114 MOJIHOM (3aMKHYTO)
aneKTpudeckon nenu. Koporkoe 3ambikanue.
JlaGopatopHas pabota «M3mepenue D/1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUS»

0.5

19.04.24

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD CONIPOTUBJICHUA
METAJIJIOB OT TEMIIEPaTYPhI.
CBepXIIpoBOAMMOCTD

23.04.24

60

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

26.04.24

61

[TomynpoBoIHUKH, UX COOCTBEHHAS U
nmpuMecHas rnpoogumocTs. CBoiicTBa p—N-
nepexoja. [1omynmpoBoIHUKOBBIE TPUOOPHI

30.04.24

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKHUI TOK B pacTBOpax M pacriaBax

bubmuoreka [JOK

2 . 1 .05.24
6 JIEKTPOJIUTOB. DIICKTPOIUTUICCKAS 3.05 https://m.edsoo.ru/ff0c82ba
JTUCCOLMAIINS. DICKTPOIH3
DJIEKTPUYECKUI TOK B ra3ax.
b K
63 | CaMOCTOSITENBHBIN U HECAMOCTOS TENIbHBII 1 7.05.24 nommorexa LIO
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1na3zma
64 Tfifﬁf:fﬁff i HIEI\I:IIS:I)S}I:;: }ETE::;ZB;[G:HZEH 1 10.05.24 | Promoreia LOK
P P P R https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
bu6mmoreka [IOK
65 i 1 14.05.24
O6006mmarmul ypok «IeKTPOINHAMUKA) https://m.edsoo.ru/f0c88be
KonTponbHas pabota mo Teme
66 «2nekTpocTtatuka. [locTosiHHBIN 1 17.05.24 bubmuorexa [IOK
9JIEKTPHUCCKUI TOK. TOKH B Pa3InYHbBIX . https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsusiit ypok. KontponbHast paborta o 1 91.05.24 bubmmoreka [JOK
TeMe "DIeKTpoAnHaMHUKa" R https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypok mno 1 94.05.24 bubmuotexa [{OK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acoB

Ne Jdara JyekTpoHHbIE HUGPOBbIE
n/n Tema ypoka Bcero Konrpoapurie | Ipaxruueckue u3yueHus | o0pa3oBaTeSbHbIE pecypchl
padoThI paodoThI
[TocTosiHHBIE MAarHUTHI M UX B3aUMO/ICHCTBUE.
1 | MarnutHoe nosne. Bexrop MarHHTH(f[ﬁ 1 bubamorewa LIOK
N https://m.edso0.ru/ff0c9778
MHIYKUUW. JIMHUY MarHUTHOM UHTYKIIUU
MarnuTHO€ noJje IPOBOJHUKA C TOKOM. OmbIT
2 | Opcrena. B3aHMOH§ﬁCT§He MIPOBOJTHUKOB C 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas padota «/3yueHne MarHuTHOTO 1 1 bubnuotexa [JOK
MIOJIST KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA TIPOBOJHUK C
4 | TOKOM. Cunia Ammiepa. JlabopaTtopHas pabora 1 1 bubnuorexa [JOK
«HccnenoBanue AeHCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM»
elCTBHE MATHUTHOTO TOJISI HA JIBHXKYIIYIOCS
5 SI[apSIX(eHHYIO yactuiy. Cuia HopeHu:. P};.6OT8. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DnekTpoMaruuTHas UHAyKIus. [loTok BekTopa
6 | marautHOM MHAYKIMH. DJC nHAYKIMU. 3aKOH 1
ANEeKTpOMarHuTHOW nuaykiuu dapanes
7 JlaGopaTopHas pabota «/ccnenoBaHue sIBICHUS 1 1 bubmuotexa [JOK
AJIEKTPOMATHUTHON MHTYKIHID https://m.edsoo.ru/ff0cal50
NHnyKTUBHOCTB. SIBIIECHME CAMOUHIYKLUH.
8 OJ1C camonHAyKIIMKU. DHEPrys MArHUTHOTO 1 bu6mmoreka [JOK

IIOJIAA KaTyIIKU C TOKOM. 9J'IGKTpOMaFHI/ITHOC
II0JIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U X IPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBI, JIEKTPOMArHUTHI,

3 3JIEKTPOBUraTelb, YCKOPUTEIH 3JI€MEHTapHBIX
YaCTHII, UHAYKIIMOHHAS TIeUb

10 O6o0maromuii ypok «MarHuTHoe moJie. but6mmorekxa [IOK
DJIeKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTponbHas padbora o teme « MarautHoe bubnuorexa LIOK
nosie. DJIeKTPOMarHuTHasI UHAYKIHSDY https://m.edsoo.ru/ffOcad58
CB00O/THBIC MEXaHUYECKUE KOJICOaHusI.

12 I"apmonnueckue konedaHus. Y paBHEHUE bubnuoreka [JOK
rapMoHHYeCKUX KosieOanwuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEpPrun
JIaGoparopHas pabota «lccnenoBanue

13 | 3aBHCHMMOCTH MeproAa MAJIBIX KoJIeOaHUH Tpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI TPy3a»

Konebarenbublit kouTYyp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJICOAHUsSI B UCATLHOM

14 KOJ'IGT61?3.TCJ'II>HOM KOHTYpe. AHAJIOTHS MEXITY bubmmorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU H JIEKTPOMar HUTHBIMH
KOJIe0aHUAMHU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS bubnuorexa LIOK
SHEPIHH B HICAIBHOM KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencrapneHue o0 3aTyXarMMX KOJICOAHHSIX.

16 BoiHyKeHHbIE MEXaHUYECKUE KOJIeOaHMs. bubnuoreka [JOK
Pe3onanc. BeiHYXI€HHBIC SI€KTPOMAarHUTHBIC https://m.edsoo.ru/ffOcbb86
KosebaHus

17 [Tepemennsbiii Tok. CUHYCOUIATBHBIN bubnuotexa [JOK

IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO

https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa. AMIUTUTYJTHOE U JE€UCTBYIOIIEE 3HAYEHNE
CHUJIBI TOKA U Hal'[prKeHI/Iﬂ

Tpaucdopmarop. [IponusBoacTso, nepenaya u

18 noTpedIieHne NEKTPUUECKON SHEPTHH
VY CTpoiCTBO U MPAKTUYECKOE TPUMEHEHHE
19 BHGIf)TpI/I‘IeCKOI‘OpI%BOHKa reHepzTopa bubamoreta LIOK
> https://m.edsoo.ru/ff0cc324
MEPEMEHHOI0 TOKa, TMHUH 3JIeKTpornepeaay
DKOJIOTUYECKUE PUCKU TIPU TPOU3BOJICTBE
20 | anexTposHepruu. KynpTypa rcnonb3oBaHus
3JIEKTPOSHEPTUH B MOBCETHEBHOM KU3HU
MexaHu4eckue BOJTHBI, YCIOBHS
91 | PACTIPOCTPaHEHHS. [Tepuoa. CxopocTtb bu6mmoreka [JOK
pacnpoCTpaHeHus U JJTHHA BOJIHBIL https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bu6mmoreka [JOK
Bricora Tona. Tem0Op 3ByKa https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMArHUTHBIC BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTb. [1Ikana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUIIBI paIUOCBA3U U TEICBUACHUSI.
PazButue cpencts cBa3u. Pagnonokanus
25 | KonrposbHas padora «Konebanus u BOJTHBD bubanoreta LIOK
https://m.edsoo.ru/ffOcc6f8
[IpsamonrHeHOE pacpOCTpaHEHHE CBETA B
26 ollloﬂopoz[Hoﬁ cpeﬂi. T(I))qeqflljmﬁ WCTOYHHUK bubmorexa [IOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
97 OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA. bubnuotexa [JOK

[TocTpoenne n3o0paxxeHUH B IMIIOCKOM 3epKajie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue cBera. [lonmHOE BHYTpEeHHEE

28 | otpaxenue. [IpeaenbHBIN YO TOJHOTO bubmmorexa LIOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
Jlaboparopnas pabota «M3mepeHue nokasaress bu6nuoreka [IOK
29
MIPEIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoeHre n300pakeHUH B INH3E. bu6mmoreka [JOK
dopmya TOHKOHW JTUH3BI. Y BETMUCHHE JINH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopuas pabota «/ccnenoBanue cBOWCTB
M300paKeHUI B TUH3AX)
Hucnepcus ceeta. ClI0KHBII cocTaB 0e10ro
32 | ceeta. LlBer. JTaGopaTopHas pabora
«Habmonenne aucnepcuu cBeTa
33 HNutepdhepennus creta. Judpakmus ceera. bubnuorexa [JOK
JudpakiunonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedynocts cBeTOBBIX BOJH. [lomsapusanus bubnuorexa LIOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOPHI U YCTPOICTBA U YCIOBUS
nx 6€30macHOr0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM
36 MixaHEKH. lri[OCTyHaTbI CHelHaIbHON Teopuu bubamoreta LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3amMe/yIeHHEe BPEMEHH U COKPAIIICHUE JITTHHBI https://m.edsoo.ru/ff0cfa4?2
DHeprus ¥ UMMYJIbC PEISATUBUCTCKON YaCTHIIBL.
38 CB}III:L Macchl ¢ zHepFII)/Ieﬁ Y UMITYJIbCOM. ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
DHEprus MoKos
39 KonTponbhas pabora «Ontuka. OCHOBBI bubnuoreka [JOK

CHGLIPIEUIBHOFI TCOpHUU OTHOCUTCIIBHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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40

®otonbl. Popmyna [Inanka. DHeprus u
UMITyJIbC (OTOHA

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfel6

41

OtkpeiTue 1 ucciengoBanue Gororddexra.
Omnsiter A. I'. Cronerosa

bu6moreka [IOK
https://m.edsoo.ru/ffOcffc4

42

3akonsl Gpororddekra. YpaBHeHHe DIHIITCHHA
st poroaddexra. «KpacHas rpanumar

dororddekra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

43

JlaBienue cBeta. Onbitel [1. H. JIeOenena.
XUMHYECKOE IEUCTBUE CBETA

bubmuorexa [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHudeckue ycTpomucTBa U NPaKTUYECKOE
npuMeHeHHe: (OTOAIEMEHT, (POTOJATUHK,
COJIHEYHast 6aTapest, CBeTOANO

45

46

Pemrenue 3agay mo reMe «JI€MEHTBI
KBAHTOBOU OIITUKW»

Mognens atoma Tomcona. Onbitel Pesepdopaa
10 paccesiHuto a-yacTtull. [InanerapHas moaens
aToma

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

Nznyuenue u nornoimenue GOTOHOB MPU
Mepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUH Ha
npyroi. Buael ciekTpoB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa

49

BomnHoBEIE cBOMicTBa yacTUIl. BOJIHEI e
bpoins. KopiycKyisspHO-BOJIHOBOM Tyaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYE€HHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocrasa
PaaMOaKTUBHOTO U3ITYUYEHUS

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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o1

CsoiicTBa anbda-, 6era-, raMMa-U3ITydeHHUS.
Bimsgane PAaAUMOAKTUBHOCTH HA JKUBBIC
OpTraHu3MBbI

52

OTKpbITHE IPOTOHA M HEUTpOHA. M30TOMBI.
Anna-pacnian. IIEKTPOHHBIA U TTO3UTPOHHBIN
Oeta-pacman. ['amma-u3inyuenue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B siape. SnepHbie
peaxuuu. SnepHsbiit peaktop. [IpoGiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOM SHEPTETUKU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHHUS U
PErucTpalu 3JeMEeHTapHbIX yacTull. Kpyrisiii
cToJ1 «DyHIaMEHTAJIbHBIE B3AUMOICUCTBHUS.
EnuncTBO hm3mdeckoit KapTHHBI MAPa»

but6mmorexa [IOK
https://m.edso0.ru/ff0d0e38

55

Bun 3Bé3aHoro HeOa. Co3Be3aus, spKue
3BE3/1bl, IUNIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucrema

56

Comnnre. CoiHeyHas aKTUBHOCTh. VICTOYHUK
sHeprun CoJiHIIA U 3BE3]

S7

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI
TJIaBHOM MOCJe10BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHBIC MTPEICTABICHHS
0 MPOUCXOKACHUU U 3BoJtorK CoJIHIIA U
3BE3]

58

Muneunsiii I[IyTe — Hamma ['anakTuka.
TTonoxxenue u amxenue ComnHia B ['agakTuke.
lNanmaktuku. YEpHBIE ABIPHI B sIAPax TalaKTHK



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe u3inydeHue.
Meraranaktuka

60

Hepemiennsie mpoGieMbl acTpPOHOMUU

61

KontponbHast paboTa «1eMEeHTH aCTPOHOMUH
1 aCTPOPUZHKID)

62

O606maromuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COITMAIBHON M STHYSCKOM
chepax IesITeTbHOCTH YeJIOBEeKa

63

O6o6maromuii ypok. Pois u Mecto pusuku u
aACTPOHOMHHU B COBPEMEHHOW HAYYHOI KapTHHE
Mupa

64

O6o06matrommii ypok. Pons ¢puzudeckoit Teopun
B (DOPMHUPOBAHHY TIPEACTABICHUN O
(buznueckoit KapTuHE MUpa

65

O6o06matomuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEJCTABICHUHN O
pupoJie

66

PesepBHbIi ypok. MaruutHoe mnoie.
ONeKTpOMarHuTHas HHAYKIHS

67

Peseprubiit ypok. Ontrka. OCHOBBI
CIeLUAIbHON TEOPUU OTHOCUTEITLHOCTH

68

PezepHnblii ypok. KBantoBas ¢pusuka. D1eMeHThI
aCTPOHOMMH U acTPOU3UKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I1O
[NPO'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1.Yuebnuk: ®Pusuka 10 kmacc: ydeOHHMK a1 00mIeoOpa3oBaTeNbHBIX YyupexaeHu. ba3oBbii u
npoduinbHb ypoBHU. /I".5. Msakumes, b.b. byxosues, H.H. Cotukwuii, mog pen. B.1. Hukonaesa, H.A.
[TapdentneBoit. — M.: IIpocsemenue, 2020.

2. ®msuka 11 xacc: yueOHUK i1t 0011e00pa3oBaTeNIbHBIX yUpexkIeHni. ba3oBbiil U MpoUIbHBINA YPOBHHU.
/T".S1. Msaxuies, b.b. Byxosues, B.M. Hapyrun, non pen. H.A. I[lapdentseBoit. — M.: IIpocemienue, 2020.
2.Coopnuk 3ama4 no ¢pusuke: 10-11 kmacesr / O.U. I'pomueBa. — M3marenbeTBo «Ik3aMen», 2019.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 - 11 KJIACC https://resh.edu.ru/  https://interneturok.ru/ https://skysmart.ru//
http://schoolcollection  https://urok.apkpro.ru/

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. JI.A. Kupuk, JI.O. I'eanenmreiin, F0.M. Tuk. @uzuka -10. Metonuueckue MaTepuansl IS yUUTENS. —
M.: Nnekca, 2019.

2. Kupuxk JI.A.,I'eanenmreiin J1.9., [lux FO.W. ®uzuka 11 xnacc: Metoaudeckue MaTepuatbl 11l yIUTEIIS.
[Tox pen. B.A. OpnioBa - M.: Unekca, 2019.

3. I'.JI. JlynmoB. OmnopHbie KOHCIIEKTHI U TeCTOBBIC 3amanus no ¢usuke.10 kimacc - M.: [Ipocsemienue,
VYuebHas nureparypa, 2019.

4, T".JI. JlynnoB. OnopHbIe KOHCTIEKTHI U TECTOBbIC 3amanus nmo ¢usuke.l1 kmacc - M.: [Ipocsemnienue,
VYyeOnas nurepatypa, 2019.

5. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypoBHeBbIe 3amanus. @usuka. 10 kmace. 11 kmace — CII6:
00O «Bukropus moc», 2021.

6. E.A. Mapon OmnopHble KOHCHIEKTbl M pa3HOypoBHeBble 3agaHusd. Pusmka. 11 kmacc — CII6: OO0
«Buxkropus marocy, 2021.

HNuTepHeT pecypcenl:
1) Enunas xomnexnums mudpoBbix 00pa3oBaTenbHbIX pecypcoB — http://school-collection.edu.ru

2) Poccwuiickuii oOpa3oBareabHbIi opTan - http://www.school.edu.ru

3) EcrecTBeHHOHAyUHBIN 00pa3oBaTenbHBIN mopTan - http://www.en.edu.ru

4) Tazera «®usuka» Wznatensckoro mpoma «llepBoe ceHTAOPs» - http://fiz.1september.ru
http://festival.lseptember.ru/

5) Komnekuus «EcrecTBeHHOHayuHBIE SKCIIEPUMEHTBI»: Gu3uka - http://experiment.edu.ru

6) BupTyaabHbIii METOIUYECKHI KaOMHET yuuTens ¢pu3uku - hitp://www.gomulina.orc.ru

7) 3agauu no ¢usmke ¢ pemenussmu - http://fizzzika.narod.ru

8) Baounas uszuko-TexHuueckas mkosa nmpu MOTU - http://www.school.mipt.ru

9) KBaHT: Hay4HO-TIOMYJISIPHBIN (pU3MKO-MaTeMaTHYECKUH KypHan - http://kvant.mccme.ru/
10) ®usuka B anumanuax - _http://physics.nad.ru/physics.htm.

11) Ymdopmep: pusuka - http://priidak.narod.ru/

JlonoTHUTeIbHAS JTUTEPaTypa IJIsl YUUTeJIsl

®dusuka. Metoaudeckoe nocodue 11 yuutenen-nmpeameTHukoB. CoctaButens: Kapaunosuu C.II. — M.,
2017. — 157 c.


https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/
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http://festival.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://physics.nad.ru/physics.htm
http://priidak.narod.ru/

© o ~Noe

®usuka B 3amavax ais nocrynamomux B By3sl / H. B. Typunna. — M.: OOO «M3xarensctBo OHUKCY:
OO0 «M3narenscTBO «Mup u O6pazoBanue», 2018.

B.A. KonecuukoB ®wuzuka: Teopus. Mertonsl pemieHuss KOHKYPCHBIX 3aaad. [locobue s
CTapIIECKIACCHUKOB ¥ NOCTyMNaImuX B By3bl. — M.: M31-80 HI] DHAC, 2016.

B.b. JlabkoBckuii 220 3amay no ¢usuke ¢ pemeHussMu: KH. s yyammxcs 10-11 k. o6meo6pasosar.
VYupexnenuid. — M.: IIpocsemenue, 2017.

NM. T'ensdrar, JI.O. 'enpenmreitn, K.A. Kupuk. 1001 3anaua no ¢usuke ¢ orBetamu, yKa3aHHUSMHU,
pewmenusimMu. — M.: Unekca, 2015.

H. ITapdentbeBa, M. ®omuna — Pemenne 3ama4 o ¢usuke 1, 2 4., M. Mup 2018.

Tynpunnckuit M.E. KauecTtBeHHble 3a1aun 1o ¢pusnke B cpeaneit mkoie. — M.: Ilpocsemenue, 1916.
http://www.fizika.ru Caiit ans npenojasareneil GU3NKHU, y4aluxcsl ¥ UX POTUTEIICH.
http://college.ru/fizika/ College.ru: ®usuka

. http://metodist.Ibz.ru/ U3matensctBo BUHOM. JlaGopatopus 3HaHHIA.

OcHameHnne yueOHOT0 npouecca no pusuke
Yu4eOHO-/12a00pPATOPHBIM U KOMIILIOTEPHBIM 000PYy/10BaAHHEM

Jnist 00y4eHus yqalmxcsi B COOTBETCTBUU € IPOTPaMMOii 6230BOr0 H3yUeHHUsT (PH3UKH HE00X01uMa
peanu3anys JeSITEIbHOCTHOTO MOAX0Ja B 00yUeHHH, KOTOPBIH TpeOyeT MOCTOSHHOM OIophl mpolecca
o0yueHus (pU3MKe Ha IEMOHCTPALMOHHBINA KCIIEPUMEHT, J1a00paTOpHbIe PabOTHI U OIBITHI, BHIIOJIHIEMbIE
ydamuMmucsi. KaOuHeT (QU3MKM TMMHA3MM OCHALEH IOJIHBIM KOMIUIEKTOM JIEMOHCTPALIMOHHOIO H
71a00paTOpHOro 00OpPYIOBAaHUS B COOTBETCTBHM C NEPEYHEM Y4eOHOro o0OpyloBaHHs MO (U3UKE IS
OCHOBHOM IITKOJIBI ¥ KJIACCOB € 0a30BbIM M3YUYEHUEM IPEIMETA.

JleMoHCTpalMoOHHOEe 000py10BaHNE 00eCTIeUnBAET BO3MOKHOCTh HAOIOACHUS BCEX M3YyYaeMbIX
SBJICHUH , BKJIIIOUEHHBIX B pabouyio nporpamMmy no ¢usuke. IIpu aToM Hcmonb3yroTes - KilacCHYecKHe
U3MEpUTENIbHbIE MPUOOPHl M COBPEMEHHBbIE LU(POBBIE CpPEJCTBA HM3MEPEHUs (U3NYECKUX BEITUYMH,
BXOZSIIUX B 000pynoBanue meHTpa «Touka poctay «llIkomsHbIil KBaHTOpHYMY.

Hcnonp3oBanne TEMaTHYECKUX KOMIUIEKTOB JIa0OpaTOpPHOTO OOOpYAOBaHHS II0 MEXaHHKE,
MOJICKYJISIpHON ~ (U3UKe, DIIEKTPUYECTBY M  ONTUKE II03BOJIIET OPraHM30BaTh  BBIIOJHEHUE
J€MOHCTPAIIMOHHOTO M (PPOHTAILHOTO SKCIIEPUMEHTA, a TAKXKE CIIOCOOCTBYET:
dbopMHUpOBaHHIO OO0IICYy4eOHOTO YMEHHS - TMOA0UpaTh OOOPYJOBaHWE B COOTBETCTBHHM C IICJIBIO
IIPOBEJICHUS] CAMOCTOSITEIbHOTO UCCIIEI0BaHUS;

MIPOBEICHUIO YKCIIEPUMEHTATBHON paOOThHI HA JTFOOOM dTare ypoKa;
(OpMHPOBAHUIO UCCIIEAOBATENLCKUX YMEHUI.

KoMmuiekT 00opyaoBaHusi pU3H4eCKOro KaOMHETa COCTOUT U3 CIEAYOIINX MO3UIUNI:
YueOHO-MeTOAMYECKAsT JUTepaTypa 1Mo Qusuke (yueOHUKH, 3aJauyHUKH, NUIAKTHUYECKHUE MaTepUabl,
CIIPaBOYHAsI IUTEPATYPA).

TexHuueckue cpeacTBa 00y4YeHHUs - MEPCOHATBHBIN KOMITBIOTEDP C BBIXOAOM B MIHTEpHET, HHTEPAaKTUBHAsS
naHesb, MOOMJIbHBIM KOMIBbIOTEPHBIH Ki1acc.

KomruiexT anextpocHabxeHns kabuHeTa PU3NKH.

[TpuGopsl U1 TEMOHCTPALMOHHBIX OMBITOB (MPUOOPHI OOIIEro Ha3HAYeHHs, MPHOOPHI 1O MEXaHUKE,
MOJIEKYJISIPHOH (pr3HKe, HIEKTPUYECTBY, ONITUKE U KBAHTOBOW (PU3UKE)

KomnbrotepHas nu3MepurenbHas cucrema.

[TpubGopsr 11st GpOHTAIBHBIX Ja0OPATOPHBIX pabOT M OMBITOB (HAOOPHI 00OPYIOBAaHUS IO BCEM TeMaM
Kypca pusukn).

bazoBas (00s3aTenpHast) 4acTh U JONOJIHUTENBbHOE 000pyaoBaHue neHTpa «Touka poctay «llIKoiabHbIH
KBanTopuym». ba3oBas 4acTe cOCTOMT M3 LU(QPOBBIX JAaTYUKOB M KOMIUIEKTOB COIYTCTBYIOIIMX


http://www.fizika.ru/
http://college.ru/fizika/
http://metodist.lbz.ru/

AJIEMEHTOB [UIS OIBITOB TI0 MEXaHMKE, MOJICKYJISApHOH (U3MKe, SJICKTPOJUHAMUKE M  ONTHKE.
JlononaHuTenbHOEe 000pynoBaHue (MPOPUIBHBIN KOMIUIEKT) - LU poBas jadoparopusi Mo (U3MKeE: OIUH
OecnpoBoHoil MyabTuaatduk Releon Air «®usuka-5», mporpammuoe obecnedenune Releon Lite u
JByXKaHaJIbHas PUCTaBKa - ocuuiuiorpad.

8. IIpuGops! AJist IPAaKTUKYMOB.

9. TpunaanexHocTy A OonbITOB. (JJabopaTopHBIE MPUHAIEKHOCTH, MaTepHAIIbL, TIOCY/a, UHCTPYMEHTHI)

10. Mogenu.

11. Tlevarnspie mocoOus. (Tabyiuipl, pa3gaToyHbIe MaTEPUATIBI).
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