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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIAHEro OOIero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbXx B @I'OC
COO, a Takxe c yu€roM deaepanbHOil paboyelt MmporpaMMbl BOCIIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOywaromuxcs 10-11 kiaccoB mpu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yyibTaTaM 00y4eHUSs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKH: JIMYHOCTHBIE, METaNpeIMETHBIC, MpeIMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHUCJIE MPEAMETHBIE Pe3yJIbTAThI M0 TOJIaM O0y4YECHUS;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOBI, BHICTyMas B
KauecTBe Y4eOHOro TMpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxawomem wmupe. IlIkonbHbIA Kypc (Qu3Mkm —
CHUCTEMOOOpa3yIomMUi  JJI1  €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIAMETOB,
MMOCKOJIbKY (PU3WYECKue 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usmueckoil reorpadueir m acTpOHOMUEH.
Hcnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep W pa3BUTHE pPa3sHOOOPA3HBIX TEXHOJOTUNH B cdepe SHEPreTUKH,
TpPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIYYeHHUs HOBBIX MaTE€pUaJIOB C 3aJIaHHBIMHU
cCBOWCTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJAJ] B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMHpoBaHWEe YMEHUW MPUMEHSTh HAyYHBIH METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU YYE€OHBIX UCCIE0OBaHUM.



B ocHOBYy kypca ¢u3uKd 111 ypOBHS CpeaHEro oO0Iero oOpa3oBaHHS
MOJIOKEH P HAEH, KOTOPbIE MOXHO pAacCMAaTpUBaTh KaK MPHHIMIBL €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKH
3aBEpUICHHBIM, OH COJICP)KUT MaTepHall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUU C HEW Marepuasl Kypca (U3UKH
o0bequHEH BOKpYr du3nueckux Teopuil. Bemymmum B Kypce sBISeTCS
dbopmMHpoBaHUe MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUU, BELIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE€ peanuzanus NpearonaraeT HCIOJIb30BaHUE
rYMaHUTApHOTO MOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3ukun ¢ pa3BUTHEM OOILIECTBA, a TakKXe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoess npuxnaonou Hanpaenennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHHYECKHMX UM  TEXHOJOTUYECKUX
IPWIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercss MOCPEACTBOM BBEJEHHUS 3IIEMEHTOB
collepKaHUsl, TMOCBALIEHHBIX H3KOJIOTMUYECKUM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYX IACHUS
npo0bjieM  palMOHAIbHOIO  MPHUPOAOINOJB30BaHHUS U SKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0oOIero
oOpa3oBaHus ABIAIOTCS puznueckue Teopuu (GopMUpOBaHHE NPEICTABICHUH O
CTPYKTYpE NOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHLMIIOB B COBPEMEHHBIX IPEJCTABICHUAX O MPHUPOJAE, TpaHULIAX
NPUMEHUMOCTH TEOpUM, IJIsi ONMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIM MOAXO0A B Kypce (U3UKU pealn3yercs
OpexJe BCEro 3a CU€T OpraHu3alid SKCIEPUMEHTANIbHOW JeATEeIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (DU3UKH — ITO HUCIIOJIB30BAHUE
CUCTEMbl (DPOHTAJIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaOOpaTOPHBIX
paboT, KOTOpbie B Mporpamme Mo ¢usuke oObEIUHEHBI B OOIIUNA CIHCOK
YUEHMUYECKMX MpaKkTUYeCKuX paboT. BeijeneHne B yKa3aHHOM IepeyHe
71a00paTOPHBIX padOT, MPOBOIUMBIX AJISi KOHTPOJIS U OLICHKH, OCYIIECTBIISETCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO IMpolecca HCXOolIsi M3  0coOeHHOCTEH
IUTAHUPOBAHMSI M OCHAIIeHus KaOuHeTa ¢usuku. [Ipu sToM oOecneunBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEpPEHHS,



MCCJIEIOBaHMS 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE NPETIOKEHHBIX TUIIOTES.

bonblioe BHUMaHME yIEISETCS PELICHUIO PAacUETHBIX M KAaueCTBEHHBIX
3anad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO
3aJlaHHONW (U3MYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHITh H3YUCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 paszjena Kypca, TaK U WHTETrpUpYS
3HaHWA W3 pa3HbIX pas3znenoB. [l KaueCcTBEHHBIX 3aJad IMPUOPUTETOM
ABIIIIOTCS 3aJaHUsT HAa OOBSICHEHHWE MPOTEKaHWs (PU3NYECKUX SBICHUNA U
IPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyromue BbiOopa (pU3MUEecKOr MOoaenn
JUTSL CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECHe4YeHHI0 yuyeOHOro mpouecca 0a30Bblil ypoBEeHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBHSIX TIPEIMETHOIO KaOWHeTa (PM3UKU WM B YCIOBHUSX MHTETPHUPOBAHHOTO
KaOMHEeTa TPEeAMETOB €CTECTBEHHO-HAy4yHOTO Iukia. B kabunere ¢usuku
JOJDKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYJOBAaHUE JUISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMoHcTpaniuoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MPUHIUIIOM MHHMMAJIBHONW JIOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUYUCIIEHHbIX B MpOrpaMMe MO (PU3UKE KIIOYEBBIX JIEMOHCTpALUNA s
UCCJIEIOBAHMSI U3Y4YaeMbIX SBICHMM M MPOLECCOB, SMIMUPHUUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe O0OOpyIOBaHHE JIsI YYEHUUECKUX NPAKTUUYECKUX padoT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
1a60paTOPHOTO O00OPYIOBAaHUS MOJKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PUZUKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYy4alOUIMXCS K Hay4YHOMY
M3YYECHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOLIUM
SBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



dbopMupoBaHe YMEHUN OOBSCHITH SBICHUS C WCIOJB30BAHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JloCTIOKEHHE THX TeNieil 00ecTieYnBaeTCsl peIICHUEM CIICAYIONINX 3a71a4 B
mpoIriecce n3ydeHus Kypca GU3MK1 Ha ypOBHE CPETHETO O0IEro oOpa30BaHuUs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSITh TEOPETUYECKUE 3HAHUSA IS
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nuecKo MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSTEIBHOE
co3gaHue GU3NUECKOW MOJENH, aJleKBAaTHOW YCIOBUSIM 3a/1a4H;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IPOIECCOB, UX BIUSHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIAJICHUE METOJAaMU CaMOCTOATEbHOTO IIJIAHUPOBAHMS M TIPOBEICHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUA UHPOPMAIIUH,
ONpENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).

[Ipennaraemelii B mporpamMMe Mo (u3uKe TepedeHb JTabOpaTOpHBIX U
NPAaKTHUECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENh JEaeT BBIOOP
NPOBEJCHHS JTA0OPAaTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

@dusnka — Hayka o npupoze. Hayunbele MeTObI MO3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B INPOLECCE NO3HAHUS IIPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopnenupoBanue (pU3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
®dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI NPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecto ¢usuku B popMHUpPOBAHUU COBPEMEHHOW HAYyYHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CnoxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMeIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUSI.

KpuBonmuuenHoe nBuxkeHue. JIBH)KEeHHME MaTEpHAIbHOM TOYKH 110
OKPYKHOCTH C IIOCTOSSHHOM IO MOXYJIK0 CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactora oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Monenn CHUCTEMBI OTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTePUCTHUK JBUKECHMUS.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpOMIEHHOTO TOJ YIiOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydyenne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY NyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC IMPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenune aBMxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn  otHocuTensHOCcTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOYkM. Tperunt 3akoH HproroHa s
MAaTEpUaAIIbHBIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuia Tskectu. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibKeHUsA, kadyeHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Koadduiment
Tpenus. Cuia COMpOTUBIICHUS MPU IBUKEHUU TeEJIa B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaileHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHUuecKre YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUH.



CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXCHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aBmxKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanne ycimoBHUil paBHOBECHsS TBEPAOrO Telld, HMMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3akonbl cCOXpaHeHUusn 6 MexaHuKe

Nmnynbc MatepuanbHOW TOUKH (T€Ja), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCA Ted. 3aKOH COXPAHEHUs HUMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

KuneTtnueckass sHeprusi MaTepHalbHOM TOYkU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nehopMUpOBaHHON MNpyXuHBL. [loTeHIManbHas dSHEprusi Teina BOIU3U
MOBEPXHOCTH 3E€MIIH.

[ToTeHnmanbHbie W HEMOTEHIMAIbHbIE  CUibl. CBsI3b  pabOTHI
HEMOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U IPAKTUUECKOE IPUMEHEHHE: BOJIOMET, KONIED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanune cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHWUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJEKYJISPHO-KMHETUYECKOW TEOpUM U HX
onbITHOE oOocHOBaHue. bpoyHoBckoe nBmwkenue. Huddysus. Xapaxrep



JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemectBa. MoAEnM CTpPOECHUS Ta3oB,
KUAKOCTEN M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEILECTBA HA OCHOBE 3THX
mozeneil. Macca u pa3mepsl MoJnekyd. KonumuecTtBo BemecTtBa. IlocTosiHHAs
ABorazapo.

TerioBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopgens wuaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH UACaNIbHOro rasa. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpedHEN KMHETHMYECKOM SHEPrUU TEIJIOBOTO JIBWXKEHUs yacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHBl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  HU30IMPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, 10Ka3bIBAIOLIUE JUCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTOKa3bIBAIOIIIHE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSIHHMS WACAIBHOrO Trasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHre Macchl BO3ayXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEHHOro rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIUIOTHl U pabora. BHyTpeHHss SHeprus OJHOATOMHOIO HJEAIBbHOTO rasa.
Bunbl Tenonepenayn: TEMIONPOBOJHOCTb, KOHBEKIMS, U3yUYeHUE. Y eIbHas
TEII0EMKOCTb BellecTBa. KomuecTBoO TEMIOTHI pHU TEIIONEpeaaye.



[lonsitue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K m3omporeccam. ['papudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpuHOMOBI  ACHCTBUSA  TEIJIOBBIX — MAIIMH.
[IpeoOpa3oBanus ’HEPrUM B TEIUIOBHIX MamnHaxX. KoapuuueHT mosie3Horo
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero xkosd@uimeHT mosie3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TEeIUIonepeaaye.

OnpIT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u kKoHjaeHcalus. Mcnapenue u kunenue. AOCOMIOTHAsS
1 OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HachlllleHHbIN map. YaenbHas TEroTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS
cBOMCTB KkpucTaymioB. JXuakue xkpuctamwibl. CoBpeMEHHblE MaTepHabl.
[1naBneHue u KpucTamu3anus. Y neiapHas Teriora miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHuyeckre ycTpoWCTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH MOIYUYEHHS] COBPEMEHHBIX MaTE€pPHUAJIOB,
B TOM YHCII€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMOHCTpanust KpuCTalIoB.
Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut
M3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Pa3zneun 4. DinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tela. JJEKTpUYeCKUi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOHUKYM, NUAIIEKTPUKHA U TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. TouyeuyHbId 3EKTpUUECKHI
3apsia. Dnexkrpudeckoe noiie. Hanpsk€HHOCTD 3neKkTpudeckoro mois. [IpuHnmn
CyIEpIIO3ULIUN AIEKTPUYECKUX TIOJIEH. JIvaun HaIpsKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun osnekrpocrarnueckoro nosis.  Ilorenunman. PasHocTh
NOTEHIMANIOB. [IpOBOMHUKM M AUAIEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JluanexTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJEHCATOpA. JHEPrus 3apssKEHHOTO0 KOHJIEHCATOpa.

TexHuyeckue ycTpoWCTBA M NMPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIMAJIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIONAIu
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.



DNEKTPUYECKOE COMPOTUBJIECHUE. YJIETbHOE COINPOTHUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma [ TOJHOM (3aMKHYTOW) 3iekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku.  CoOcTBEHHass W TpPUMECHass  MPOBOAUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TMPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH
IO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIA  JTUOJ,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTONIA/IY MTOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpssMmoe wu3mepeHne HIEKTpOoABUKYIIEW Ccuibl. KopoTkoe 3aMbikaHue
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenune aneKTpoABUKYIIEN CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Hab6nronenue anektponmsa.

MexnpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIecTBIsieTcs ¢
YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCcaMHW MaTEMAaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, TUIOTe3a, (hru3nueckas BEIMYMHA, 3aKOH,
Teopus, HAOIIOCHHE, SIKCIIEPUMEHT, MOJICTTMPOBAHIE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIIUS,
napabona, rumnepbosia, uXx rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJHHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipuponae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJIbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), IIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: OTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYI,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW U Ira3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIMCCOLIMALINS, TAIbBAHUKA.

l'eocpagpusa: BnaXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropanusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIy4YEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIuTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTelibHble  MPUOOPBI,  AIIEKTPOOCBETUTENBHBIE  IPUOOPHI,
rajbBaHMKA.

11 KITACC

Pa3znen 4. JiaekTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
IlocTosiHHBle MarHuThl. B3amMoaelcTBHE MOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMn cynepnosuuuun
MArHUTHBIX MOJIeW. JIMNHMKM MarHUTHON MHAYKIMU. KapTuHa TUHUI MarHUTHOM
WH]IYKIIMH T10JI1 HOCTOSTHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJHMKA, KaTrymku ¢ TokoM. OmbslT Opcrena. Bzaumopeicteue
IIPOBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHe. JIBWKeHHE 3apsKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKUMM. [loTOK BexkTOpa MAarHUTHOMU
UHIYKOUHU. ODJIEKTPOJIBWXKYIIAs CHJIA WHAYKUUHA. 3aKOH BJIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe anexktpuueckoe mosie. DJIEKTPOABIKYILAS CHJIA WHIAYKIUUA B
IIPOBOJHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJa
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHuThl, 3JIEKTPOMATrHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMATrHUTHON MHIYKIIUH.

IIpasuio Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYIIEH CUJIbl HMHAYKIMM OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kojie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKUE  KOJeOaHUS.
[Mapmonnyeckue konedbanus. [lepuon, yactora, aMIIuTya U ¢aza KojaeOaHU.
[IpyxxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHne
rapMoOHUYeCKUX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHMYECKUMHU H
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUHU B UJICATLHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne o0  3aTyxawmmx  KojieOaHWsX.  BhIHY>XIEHHbIE
MexaHudeckue koyieOaHus. Pe3zonHaHc. BBIHYXJEHHBIE AJIEKTPOMATrHUTHBIC
KoJ1eOaHuUsl.

Ilepemennpii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaMpsHKEHUS.

Tpancdopmarop. [IpousBoAacCTBO, neperadya  u notpebaeHue
ANEKTPUYECKOM  JHEPIHMH. OKOJIOTMYECKME PHUCKM TPU  IPOU3BOJICTBE
aneKTposHeprun. KynbTypa MCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
KU3ZHHU.

TexHUuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.

Jlemoncmpayuu

HccnepnoBanue nmapameTpoB KosieOaTeabHOM cUCTeMbl (MPYKUHHBINA WU
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanue CBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOAHbBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocneqoBaTebHOM COEAMHEHUU PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne 3aBUCUMOCTH MEpHOAA MalbIX KOieOaHUI rpy3a Ha HUTU
OT JJIMHBI HUTU U MAcChI Ipy3a.



HccnegoBanue TMEpEMEHHOTO0 TOKA B ILENM W3  IOCJIEI0BATEIbHO
COCAMHEHHBIX KOHJEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YcloBHsS pacnpoctpanenus. Ilepumon. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepedHble W MPOAOJBHBIC BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSJIECKTPOMATHUTHBIX
BOJIH. B3aumHas opuentanus BektopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEIOMIICHUE, TOJISIpU3alius,
nudpakuus, uarepdeperiusa. CKOpocThb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TEIEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6umromieecst Te0 Kak UCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsI3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJeOaHUIA.

HUccnegoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPAa)KEHHE,
npesioMJIeHue, noaspu3auus, Judpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacHpOCTpaHEHUE CBETA B
oaHOpOoHOM cpene. JIydu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3o0pakeHui
B IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMJICHUS CBeTa. AOCONIOTHBIN
rokasaresnp npenomiieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenpusiii yromu
MOJTHOTO BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus ceeta. CroxHbIi cocTaB Oesnoro cBera. LIBerT.



CoOuparomyie U pacceuBaronye JuH3bL. ToHkass auH3a. DOKycCHOE
paccTosiHue U ONTHUYecKas cuja TOHKOW JMH3bL. [locTpoeHue m3o0paxkeHUil B
coOuparolmMx W pacceuBalomMx JuH3aX. DopMmyra TOHKON  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBass omrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHMMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus ceera. JudpaxkuuonHas pemérka. YciioBUe HaOIIOACHUS
[JIaBHBIX MAaKCUMyMOB MNpPW TNaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckne ycTpoWCTBa W MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyma,
dboToanmnapaT, MPOSKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHUE CBETA.
OnTuyeckue MpudOpPHI.

[TomHO€ BHYTpEHHEE OTpakeHue. Moienb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TomydyeHue cnekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Habmronenune nonsipu3anum cBeTa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mMepenune nokaszaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH

'paHnnbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. [loctynarsl
CIIEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAILECHUE JIJINHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacCchl C DHEPrUEd M MMITYJILCOM PEISITABUCTCKON YaCTHUIIBI.
DHeprus moKosl.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Dnemenmovt K6AHMOBOI ONMUKU
®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC HOTOHA.
OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.

3akonsl GoTodddekra. YpaBHenue OJiiHiTeriHa aia ¢potodddexra. «Kpachas
rpanuia» ¢hotodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuIo o -4acTHIL.
[Inanerapnas moxens aroma. Iloctynatel bopa. M3nmydeHuwe w mornouieHue
(OTOHOB MpU NEPEXoAe aToMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOJIA.

BonHoBeie cBoiicTBa 4actuil. Bomubl ae bpoiisa.  KopmyckyssipHo-
BOJIHOBOU AyaJIN3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckne yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

OnpeneneHue IJIMHBI BOJIHBI JIa3epa.

Hab6nronenue muHeHyaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CJIOXKHOCTh CTpPOeHHS sijpa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopaa 1o  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3ITydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinoHHast Moaens siapa I'elizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjpa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBI W MO3UTPOHHBIM Oera-pacnajg. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JlepexT maccsl spa.

SAnepnsie peakuuu. [lenenue u cuHTeE3 AI€EP.

Anepnsiii peaktop. TepmosinepHbiii cunte3. [IpoOiemMbl U MEPCHEKTUBBI
SAJIEPHON SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHAaMEHTalbHbIC B3aUMOJICUCTBUA. ENUHCTBO (hU3MUYECKOU KapTUHBI
MHUpa.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: IO3UMETP,
kKamepa BuiibcoHa, siiepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYCHUE aCTPOHOMUHU.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBMDKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CojiHIIa U 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CreKTpajabHbIA Kjiacc —
CBETUMOCTBY». 3BE3bI TNIABHOM MOCJISIOBATCILHOCTH. 3aBUCUMOCThL «Macca —
CBETUMOCTBY» IJIs 3BE3] TJIABHOM IOCJIEA0BATEIIBHOCTU. BHYTpEeHHEE CTpOCHUE
3BE371. COBpEMEHHBIE TIPEJICTABICHUS O MPOUCXOXKICHUU U 3Bosrouuu CoJiHIla
U 3BE3]1. DTaIlbl )KU3HM 3BE3.

Mueunsiii [Iyte — Hama I'anmaktuka. I[lonoxxenue u apuxenune CoyHIA B
lamaktrke. Tunel ranakTuk. PaguoranakThkd u KBaszapbl. YEpHBIE OBIPHI B
SApax rajlakTUK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma. PasOeranme
ranakTuk. Teopust bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C UCII0JIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUNM JJIsl  ONpPEACIICHHUs] TOJOXKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBepHOTO MOJIyIIapus U
SIPKUE 3BE3IBI.

Habmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

Oo0o0marouiee MOBTOPEHUE

Ponp ¢u3ukM u acTpOHOMUM B HKOHOMUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeIbHOCTH YeJIOBEKa, POjb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
buznyeckor Teopur B POPMUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce ocyIliecTBiIseTcs ¢
Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemnule nowsimusi, CBA3aHHbIE C U3YUYEHUEM METOJI0B Hay4YHOT'O
NO3HAaHMSI: SIBJICHHE, HAY4YHbIH (DaKT, Tunoresa, puznyeckas BeIMYMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMH HA OCH KOOpPAUHAT,
CJIO)KEHUE BEKTOpPOB, NPOU3BOJHBIC AJIEMEHTApHbIX (PYHKUUN, MPU3HAKU
no00Msl TPEYTrOJIbHUKOB, ONpeNeNieHUEe IUIOMIAN MIOCKUX QUryp m oobéma
TeN.

Buonocus: snekTpuueckue SBJICHHUsS B >KUBOM NPUPOJE, KojeOaTelbHbIE
IBIKEHUS B JKUBOM NPUPOJAE, ONTHYECKHE SBIEHUS B KUBOM IPUPOIE,
JEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: wmarHuTHBIE TONIOCAa 3€MJIM, 3alie)KH MAarHUTHBIX Py,
doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIICTPSICEHHIA.



Texnonoeus: AVUHUW DIIEKTpOIEpe/iady, TE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, paaap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Pu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CJICTYIOIIUX JINIYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOECHHA YydeOHOro npeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  0OyYaromuxcs
PYKOBOJCTBOBAaThbCsl C(OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
pacliMpeHrue JKU3HEHHOIO OIbITa U OIbITa JEATEIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAKIAHCKOW  MO3MLIMHM  OOYYarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IeCTBa;

OPUHATHE TPAJULIUOHHBIX OOIEYEIOBEYECKMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO1iecTBa, yuacTBOBaTh B CAMOYINPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE  B3aUMOJEHCTBOBAaTH C  COLUMAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
MIaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTHUKECHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYAlLMI0O U MPUHUMATh OCO3HAHHBIEC PEIlICHUS,
OPUEHTHPYSICh HA MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YMCJIE B
NEeATEIBbHOCTH YYEHOTIO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyIIEro;



4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsd JCTETHKY HAYYHOIO
TBOPYECTBA, IPUCYLIETO PUZNYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHOHaATbHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymied npoeccuu M peain30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIE
IUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O M CamMO0OOpa30BaHUIO B
005acTi (PM3HUKU HA TPOTSKEHUU BCEU KU3HH;

6) IK0JIOrHYeCcKOro BOCTIMTAHNS

c(OPMUPOBAHHOCTbh 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX IpooIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HaHUS LEJNE yCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HaNpaBIIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4yHOH JESATENbHOCTH, TOTOBHOCTH B IpOLIECCE
U3ydyeHus (U3MKM  OCYIIECTBIATH MPOEKTHYIHD M  HCCIEIOBATEIbCKYIO
NEeATENbHOCTh HHINBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTENbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpeNeNATh TEIH ICATEILHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTCPUU HX
JTOCTHOKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUMS B PacCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalM3a UMEIOLIUXCS
MaTepHUAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTh, OIIGHUBAaTh COOTBETCTBUE
PE3YNbTATOB IEJISIM, OIIEHUBATh PUCKHU MOCJIECICTBUM IEATETLHOCTH;



KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBarTe/LCKHe 1eiCTBUSA.

BJIQJIETh HAYYHON TEPMHUHOJIOTHEHN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJIaJ€Th  HaBBbIKAMM  Y4€OHO-UCCIIENOBATEILCKOM M IMPOECKTHOU
JEeSATEIBHOCTH B 007acT (U3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOUCKY  METOJIOB  pelIeHHs 3a7ad  (U3UYECKOTO
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB O3HAHUS;

BIIAQJETh BUAAMH JIEATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpETaliy, MpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3UYHBIX Y4E€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3M M AKTyaJlU3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOIUTh apryMEHThI JUJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;

aHaJIM3UPOBaTh IIOJYYEHHbIE B XOJI€ pPEUICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKA OLEHMWBATh MX JIOCTOBEPHOCTH, IIPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa30BaTEIbHOU
NeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OPUTMHAIIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHU.

Pabora ¢ unpopmaumeii:

BJIa/IeTh HaBbIKAMHU MOJY4YeHUs WHPOpManuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOSITENIbHO OCYILECTBIIATh TOUCK, aHAJIU3,
CUCTEMATH3AINI0 U WHTEPIPETANUI0 WHPOPMAIIMU Pa3IMYHBIX BUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpeACTBA HH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B PEHIEHUM  KOTHUTUBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHM3aIMOHHBIX 33/1a4 C COOMIOZCHHEM TPEeOOBAHMN IPTrOHOMHUKH, TEXHHKHU
0€30MacHOCTH, TUTUEHBI, PeCcypcocOepeKeHNns, MPABOBbIX U ITUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30M1aCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKaHMUS B Pa3iMuHBIX (opMaTax C
yu€TOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOHpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLIUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUS:

OCYIIECTBIATh OOLIEHHME Ha YypokKax (U3UKKM M BO BHEYPOUYHOM
NEeATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd MW CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W MUCIOJIB30BaTh  IPEUMYyIIECTBA  KOMaHIHOW  H
WHJUBUyaJIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh ILEJIM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUA MO €€ JOCTHKECHMIO: COCTAaBJIAThH ILJIaH ACHCTBUM,
pacupenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOM padoThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaKAOTNO yYaCTHHKAa KOMAHJbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHWBATh HUIEHM C MO3ULUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IOBEJIECHUE B PA3THYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
obmactu (PU3MKKM W aCTPOHOMHHM, BBISBJISATH MPOOJEMbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEIICHUs PACUETHBIX U Ka4eCTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS MPAKTUYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacliMpATh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;



JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAUIMU B 00JIacTU
(U3MKKH, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBII W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQJIETh HABBIKAMU TIO3HABATEIbHON pedieKcur Kak OCO3HAHUS
COBEPILAEMBIX JEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YIbTATOB H
OCHOBAaHUI;

UCIOJb30BaTh NPUEMBI pedIeKCUH JUIsl OLEHKU CHUTyaluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEINBHOCTH;

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTHl JAPYTrUX NpPH aHAIM3E pe3yIbTaToOB
NEeSATENBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKHU.

B nponecce 1ocTHkeHUs: IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke s YPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroluxcs

COBEPIICHCTBYETCS HMOIMOHATbHBIH UHTCIIJICKT, MPEIOIararoi
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HAIpaBJICHUS pa3BUTUS COOCTBEHHOMH
AMOIIMOHAJILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBAaThCA K
HSMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTMIKEHUIO LIEIIN
U YCIIEXY, ONITUMU3M, MHULIMATUBHOCTh, YMEHHUE AEHCTBOBATh UCXOs U3 CBOUX
BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYTUX, YUUTHIBaTh €ro TPU OCYIIECTBICHUH  OOIIEHHUS,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCA, POSIBIIATh HHTEPEC U pa3pelaTh
KOH(JIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI

K koHny oOyuyenuss B 10 kiacce mpenMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, WACAJIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEHM W TBEPABIX TET,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3NYECKUX 3a/a4;

pacrno3HaBaTh (uU3NYecKue sBJIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHWMKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA W  DJJIEKTPOJWHAMHUKH: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBJKEHHWE, CBOOOJHOE TMaJeHHWE TeJ, JABWKEHUE IO
OKPYXXKHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHUE JKUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpHU
HarpeBaHuM (OXJaXXJIEHUM), TEIJIOBOE PaBHOBECUE, MCIIAPEHUE, KOHJIEHCAIMs,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KWUIIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBIIICHHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHWM B 3aKPBITOM COCYJAE, CBSA3b MEKIY
[IapaMeTpaMM COCTOSIHMS Tra3a B M30IPOLECCax, DJJIEKTpU3alus  Tell,
B3aMMO/ICVICTBUE 3aPSII0B;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUIa,
UMITYJIbC ~ T€Ja, KHAHETHUYECKas  DJHEpPrus, IOTEHUHWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHHYecKass MOIIHOCTb;, MPU OMHCAHUU TMPABUIBHO
TPAKTOBATh (DPU3MUECKUI CMBIC] UCHOJIb3YEMbIX BEJIWYUH, UX O0O3HAUYEHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYUHY
C APYTMMH BEJIMYUHAMU;

ONMUCBHIBATh U3YYECHHBIE TEIIOBBIE CBOWCTBA TEJI W TEIUIOBHIE SIBICHUS,
UCTONB3Ysl (M3MUECKHE BEIUYMHBI: JaBJIEHUE Ta3a, TEeMIeparypa, CpeaHss



KHUHETHUYECKas SHEPTHUs Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOro JCHCTBUS TEIJIOBOIO
JBUTATENs; TPU ONHWCAHWU NPABUIBHO TPAaKTOBaThb (PU3MUECKUM CMBICI
MCIOJIb3YEMBIX BEIUYMH, UX O0003HAYCHHS] M €AMHMIIBI, HAXOAUTH (POPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIC  JJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (TPOLIECCHI), HUCHOJB3Yys (PU3NYECKUE BEINYUHBIL:
ANEKTPUYECKUH 3apsil, DIEKTPUYECKOE T10JIe, HAIIPSHKEHHOCTD I10J11, IOTEHLHAII,
Pa3HOCTh MOTEHLMAJIOB; MPU ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOIUE JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMU;

aHANU3UpoBaTh  (PU3UYECKUE TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3nuecKre 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tarotenus, I, 11 u Il
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXAHUYECKOW SHEPIruH, 3aKOH
COXPaHEHUs UMITYJIbCA, TPUHIUI CYNEPHNO3ULUN CUJ, TPUHIUI PABHOIIPABHS
UHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KHHETHYECKYIO  TEOPHIO
CTPOEHHUS BEUIECTBA, ra30BbIE 3aKOHbBI, CBSI3b CPEIHEW KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHMsI 3JIEKTPUYECKOro 3apsna, 3akoH KyiioHa,
pU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JEHCTBHUS MAaIllMH, NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX 0O€30MacCHOT0 MCIOJb30BaHUS
B IIOBCEJIHCBHOM >KHU3HU;

BBITIOJHATh AKCHEPUMEHTHI 10 HCCIEIOBaHUIO (U3NYECKUX SIBICHUNA U
IPOLIECCOB C HMCHOJb30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath MpodiieMy/3aadyy W TUMOTE3y Y4YEOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH ONBIT U
(opMyITUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NYECKUX BEIUYMH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJb30BaTh
U3BECTHBIE METO/IbI OLICHKHU IOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
HCIIOJIb30BAaHUEM MPSAMBIX W3MEPEHHM, IPH 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BUJI€ TaOnuIl U TpauKOB, A€JaTh BBIBOABI IO PE3yJIbTaTaM UCCIEIOBAHNUS;



co0MroAaTh MpaBmiia OE30MacCHOTO TPyia MPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTA, Y4EOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HWCIIOJb30BAaHUEM  HU3MEPUTEIBHBIX  YCTPOWCTB  H
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacu€THbIe 3aJaddl C SIBHO 3aJaHHON (U3MYECKON MOJENbIo,
UCTIONB3YSl (PU3MYECKHE 3aKOHBI W MPUHIHUIIBI, HA OCHOBE aHaln3a YCIOBUS
3a/ladyu BHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYUHBI U
dbopmMybl, HEOOXOUMBIE ISl €€ pellleHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BEIMUUHBI;

pemarb Ka4eCTBECHHBIC 3a/1a4H: BBICTPaNBAaTh JIOTUYECKHU
HETIPOTUBOPEYUBYIO LIETIOYKY PACCYXKIAECHUNU C ONOPOW HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  NpPU  pEUIeHHMH  y4yeOHBIX  337a4  COBPEMEHHbIE
MHDOpPMAIMOHHBIE  TEXHOJOTMM  JJs  [OHMCKA, CTPYKTYpHUPOBAHMUS,
UHTEpPOpETallud W  TOPEACTaBICHUd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOIYYaeMYyIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPH BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PM3HUKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, JIJIsi COXPAHEHUS 37J0POBbs U COOJIIOJIEHUSI HOPM
AKOJIOTMYECKOTO MOBEIECHUS B OKPYKAIOIIEHN Cpelie;

paboTarth B TpYIIE C BBITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh Pa0OTy TPYMIbI, PAlMOHAIBHO PACIpENeNsaTh O0S3aHHOCTU U
IJIAHUPOBATh  JEATEIBHOCTh B  HECTAHNAPTHBIX CUTyalUsAX, aJeKBaTHO
OLICHMBATh  BKJAJ KaXJOTO M3 YYAaCTHUKOB TIpPYIIBl B  PELICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce nmpenMeTHbIE Pe3ysbTaThl HA 0a30BOM
YpOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUarOIMIMXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPaAX poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €AUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEYHBIM JJIEKTPUYECKUM 3aps], Jyd CBETA, TOYECUHBIM HCTOYHUK CBETA,



AflepHass MOJENIb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpH PEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WUYeCKue SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUYCCKas
MIPOBOJIMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEUCTBHS TOKA,
B3aUMOJICICTBHE  MAarHuTOB, OJEKTPOMArHWTHAs ~ WHAYKIUS, JICHCTBUE
MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTPaKCHUE, MpeJIOMIICHNE, HHTep]epeHIus, AUPPaKIHS ¥ TOIIPU3AIUI
CBeTa, nucnepcust ceeta, potornekrpudeckuit agpdext (hororddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOro CHeKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MAaTHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  MPOBOJAMMOCTD  PA3JIMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3Ys (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJIEKTPUUECKOE HANPSHKEHUE, IIEKTPHUIECKOe
COTPOTHUBJICHUE, PAa3HOCTh TMOTEHIIMAJIOB, 3JIEKTPOABUKYIAs CUJa, padoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHIYKTUBHOCTh KATYIIKHA, JHEPTHS DJICKTPUUECKOTO M MArHUTHOTO TIOJIEH,
MEepHo ¥ 4acToTa KojebaHuii B KojebaTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKa B
mpolecce TapMOHUYECKUX  AJIEKTPOMArHUTHBIX — KojeOanuii, ¢GoKycHOe
PACCTOSTHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUEeCKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAMHUIBI,
yKa3biBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYI (DU3UYCCKYIO BEIMYHUHY C
JIPYTUMU BEJTMYHMHAMH,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBIICHHUS U TMPOIECCHI, HCIOIB3Ys
¢u3nUecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPTHs W HUMITYJIbC (OTOHA, TIEPUOJ TOIypacmanaa, dHEPTUs
CBSI3M ATOMHBIX S7ACp, NPH OINHWCAHWM TPABUIBLHO TPAKTOBATh (HM3UYCCKUI
CMBICJT HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAIM3UpOBaTh  (DU3UYECKHUE TPOIECChI M SBIICHUS, HCIOJB3YS
(du3MYecKre 3aKOHBI W MPUHIUIIBL: 3aK0H OMa, 3aKOHBI IMOCIEI0BATEILHOTO U
MapajuyieIbHOTO COEAUWHEHUsT TPOBOJAHUKOB, 3akoH Jlxkoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSIMOJUHEHHOTO PACIpPOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHECHHE
DuHmTeHa 111 PoTodPdeKTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS



MMITYJIbCa, 3aKOH COXPAHEHMS AJIEKTPHUUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MacCOBOI'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paAM0aKTUBHOTO pacnajaa, Mpyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTHU4ecKoe
BBIPAKEHUE U yCIIOBUSA (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpENENsITh HANpaBJIE€HUWE BEKTOpa HWHAYKUUMUM MAarHUTHOIO  IOJIA
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHia;

CTPOUTh M OIMHUCHIBATh M300pa)KEHUE, CO3/1aBa€MOE€ IJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiieMy/3aayy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOIO 0O0OpYJIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEITUUMH,
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKHX BEIMYMH C HCIOJb30BaHUEM
OpsSIMBIX HM3MEPEHUN: MpPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DPUKCHpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIIMYUH B BUE TAOJIHIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

co0roAaTh MmpaBmiia O€30MaCHOTO Tpyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepHUMEHTa, y4eOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  H3MEPUTENBHBIX  YCTPOWMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCTIOJNb3Ysl (pU3MYECKUE 3aKOHbl M NPUHLUIBI, HA OCHOBE aHallM3a YCIOBUS
3aJaui BBIOMPATh (PU3UUECKYIO MOJEINb, BBLACIATh (PU3MUECKUE BEIUYHHBI U
dbopMynbl, HEOOXOAUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUMHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBaTh JIOTUYECKH
HEITPOTHBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C OMOPOM HAa U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIEHWH  Yy4yeOHBIX  3aJady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTMM Il TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpPIPETallUd ¥ TPEACTaBICHUs yuyeOHOW M HAy4YHO-TIOMYJISIPHOU
uHbOpMallMK, TOJYYEHHOW W3 PA3IWYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIUIO;



OOBSACHATh TPHUHITUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB, pas3iuyaTh YCIOBUS HUX O€30MacCHOTO HCIOJb30BAaHUSI B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPHl BKIaZa POCCHUCKHX U 3apyOS)KHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCTIONb30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
I obecrieueHuss 0€30MacHOCTH TpW  oOpamieHud ¢ npubopamMud U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHECHHS 37I0POBBS U COOIOACHHSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH Cpee;

paboTaTth B TPYIIE C BBITOJTHCHHEM PA3JIMYHBIX COIHATIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO paCHpenesiTb OOS3aHHOCTH U
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyallMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPyNIbl B  PCIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
32 OCHOBEI TEPMOAHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [IOK



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

®da30BbIe IEPEXOBI

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

Hroro mo pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [IOK

4.1 UICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTossHHBIN 51eKTpUYECKUi TOK. TOKH 12 bubnnorexa [JOK

' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHu4eCKHE U IEKTPOMArHuTHbBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTENBEHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 ONeMeHThl KBAHTOBOM ONTHUKHU 6 bu6nmoreka [JOK



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

bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.eds00.ru/7f41c97¢
Hroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ngjﬁ?gﬁ?ﬁ}; £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 E;IESH;I;T:(;?)&OU% £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
®u3uka — Hayka O PUPOJE.
1 Hayunsie MCT(}),K BI HO?I,)H;)HI/JII;I 1 bubmorexa OK
1 8 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pois 1 MecTo du3nku B
OPMHUPOBAHUHU COBPEMEHHOM
2 Eap HOI;I KapTHHBI nfn a, B 1 bubmorexa HOK
7 P pa. 05.09.2023  https:/m.edsoo.ru/ff0c33e6
MPaKTHYECKOU JeATESTbHOCTH
Jronen
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCHTEIIPHOCTh MEXaHHIECKOTO 1 bu6mmorexa [IOK
nekenus. [lepemernenue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE npsMoONIMHENHOE 1 bubnuoreka [IOK
NIBIDKEHNE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIUHENHOE 1 bubnnoreka [JOK
NIBHOKEHHE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOHOTO T/ ICHUS 19.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JBr>keHrEe MaTepUalIbHON TOYKHU 1 bubmoreia HOK

P 25.09.2023  https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH

8 [IpyHIMI OTHOCUTEIBHOCTH 1 bubnuorexa [IOK

lanunes. MuepuuaabHble CUCTEMBI 26.09.2023 | 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
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otcueta. [lepBbiii 3akoH HproToHa

Macca tena. Cuia. [lpunnun

9 cyneprno3uiuu cui. Bropoii 3akoH bubmmorexa [JOK
yHep B - DTOPOH 02.10.2023  https://m.edsoo.ru/ff0c3be8
Herorona i1st MaTepuaibHOU TOUKU

10 Tperuii 3akoH HerotoHa 11t bubnuoreka [IOK
MaTepualbHBIX TOUEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna Tspxectu. [lepBas bubmorexa LHOK

P 09.10.2023  https://m.edsoo.ru/ffoc3d00
KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [HOK
Tena 10.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koo duument

13 TpeHust. Cuiia COpOTUBIIEHUS IPU bubnnorexa [HOK
JNIBUKEHUU TeJIa B KUAKOCTH WA 16.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpaIaTeibHOE
JBIKEHUE a0COIOTHO TBEPIOTO

14 Tena. MomeHT cuiibl. [1nedo cuiibl bubmorexa [JOK

' . ' 17.10.2023 = https://m.edsoo.ru/ffOc41a6
YcnoBusi paBHOBeCHs TBEPAOTO
Tena
NMnynsc MmaTepuaibHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOYEK. bubnuotexa [JOK
Nmmysnbe cubl. 3aK0H COXpaHEHUSs 23.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTuBHOE IBIKEHUE
PabGoTa 1 MOIIIHOCTH CHJIBI.

16 Kunernueckas sHeprust bubnuoreka [IOK
MaTepuaibHOW Touku. Teopema o0 24.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUW KHHETHUIECKON SHepTun

17 [loTeHuumanpHas SHEPTHUsL. bu6mmoreka [JOK
[ToreHunanbpHas 3HEPTUs yIpyro 07.11.2023  https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

ne(pOopMUPOBAaHHOM NPYKUHBI.
[TorennuanpHas sHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

IloTennmanesHele U
HEIOTEHIMaIbHBIE CHIIBI. CBS3b
paboThl HEMOTECHIIMAIBHBIX CHII C
U3MEHEHHEM MEXaHUYEeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOU
SHEPTUH

JlaGoparopHnas pabora
«HccnenoBanue cBsi3u pabOThI
CWJIBI C U3MCHCHHUEM
MEXaHHYECKON SHEPTHUHU Tella Ha
MIpUMEPE PACTSIKCHHSI PE3HHOBOTO
KIyTa

13.11.2023

14.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

21

22

23

KonTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TeOpUHU. bpOyHOBCKOE ABUKEHUE.

Hudbdy3us

XapakTrep JBUKEHUS U
B3aMMO/JICHCTBHS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3os,
KHUAKOCTEN U TBEPABIX TET

Macca MOJICKYIJIL. KoauuecTtBo
BemectTBa. IloctosHHas ABOF&I[pO

20.11.2023

21.11.2023

27.11.2023

28.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TennmoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ usMepeHue.
[lIxana temnepatyp Llenbcus

WUneanpueiii raz B MKT. OcHoBHOE

04.12.2023

bubmuoreka [JOK

25 ypaBuenue MKT 05.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIepaTypa Kaxk
Mepa cpelHel KMHeTUYEeCKOU

26 3H§pm€1 JBUKEHHSI MOJIEKYJI. bubmmorexa [JOK

11.12.2023  https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Kianeiipona

27 3akon JlanbToHa. ['a30BbIC 3aKOHBI 12.12.2023
Jlaboparopnas pabota

08 «HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHHS 18.12.2023
Pa3peKEHHOTO ra3a

29 H3omnporiecchl B UACaIbHOM Ta3e U bubnnoreka [JOK
uX rpauueckoe MpeacTaBiIeHue 19.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOIUHAMUYECKOU CUCTEMBI U

30 CHOCOOBI €€ U3MEHEHHS. bubnuorexa [JOK
KonnyectBo TemioTs v pabora. 25.12.2023  https://m.edso0.ru/ff0c5952
BuyTpenHss sHeprus
OJTHOATOMHOTO HEaTHHOTO ra3a

31 Buasl Tenonepenaun bubmmorexa LOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
VnenbHas TEII0EMKOCTh BEIECTBA.

32 KonnuectBo TeninoTsl npu bubmuotexa [JOK
Tertonepenaye. AnnabaTHbIN 09.01.2024 = https://m.edsoo.ru/ffOc5c36
pouecc

33 [TepBbIit 3aKOH TEPMOTMHAMUKH U bubmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€ro NpUMEHEHHE K U30IPOLIECCaM 15.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs Tpo1ieccoB B
34 npupojie. Bropoii 3akoH bubmorexa [IOK
' 16.01.2024  https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [punuun nevicteus u KITJ bubmuorexa [JOK
TEIJIOBOM MalllMHbI 22.01.2024  https://m.edsoo.ru/ff0c600a
36 K KII
[ukn Kapno u ero KIT/] 93.01.2024
37 DKOJIOTUYECKHE TPOOIEMBI
TEIJIOOHEPTETUKH 29.01.2024
O06o06maromui ypok
38 «Moiek JIISIII Ha;}:p ¢usnka. OCHOBBI bubmorexa [IOK
yUIP ' 30.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMHUKHNY
KonrtponbHas pabora o reme
39 «MonexynsipHast ¢puznuka. OCHOBBI bubmorexa [JOK
Y ' 05.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue u kunexnue 06.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIN bubmmorexa [TOK
map 12.02.2024 = https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmaeckue u
amopdHbIe Teraa. AHU3OTPOIHUS
42 CBOMCTB KpucTauioB. Kuakue bubmorera [JOK
06.02.2024  https://m.edsoo.ru/ff0c65f0
kpuctasuibl. COBpEeMEHHBIC
MaTepHaIbl
[InaBneHue n KpUCTATUIU3ALIMS.
43 V nenpHas TEI0Ta [IaBICHUS bubmaorexa LJOK
’ 12.02.2024  https://m.edsoo.ru/ff0c6708
CyOmmmariust
44 YpaBHEeHHE TEMIOBOTO OamaHca bubnmnoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

13.02.2024  https://m.edsoo.ru/ff0c6820
DneKTpu3alus Tel.
45 DnekTpudeckuii 3apsa. /pa Buga bubnnorexa LIOK
P P 19.02.2024  https://m.edsoo.ru/ffOc6bce
ANEKTPUYECKUX 3apsI0B
IIpoBOHMKY, AUBIIEKTPUKHU U
46 IIOJIYIIPOBOIHUKH. 3aKOH bubmumoreka [IOK
COXpaHEHHUS JIECKTPUUECKOTO 20.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsiga
BsaumogeiictBue 3aps0B. 3aKOH
47 Kyinona. ToueuHblid 37E€KTPHUYECKHI bubmorexa HOK
3 ' P 26.02.2024  https://m.edsoo.ru/ffOc6ces
3apsi
Hanpsx€HHOCTB 31EKTPUYECKOTO
48 nons. [puHumn cynepro3uuuu bubnnoreka [JOK
AMEKTPUUECKUX moJel. JIunun 27.02.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cui 31eKTpocTaTuuecKoro
49 noist. [lorenunan. PazHocts bubmorexa HOK
' ’ 04.03.2024  https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOAHMKY U TUANIEKTPUKH B
50 3J'IpeKT I([)CTaTI/I‘{eIlKOM l'IOl:J)'Ie bubmorexa HOK
P ' 05.03.2024  https://m.edsoo.ru/ff0c7018
JlmsnexkTpudeckasi IPOHUIIAEMOCTh
N bubnuotexa [JOK
51 6) . K
FICKTPOCMIDETE. ROMACHEATOP 11.03.2024  https://m.edsoo.ru/ff0c7126
DAEKTPOEMKOCTD MIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs Eubmorexa IIOK
pa. JHep 12.03.2024  https://m.edsoo.ru/ff0c72c0
3apsHKESHHOTO KOHICHCATOpa
JlaGoparopnas pabota "M3mepenue
53 . "
ANEKTPOEMKOCTH KOHAEHCcaropa 18.03.2024
[IpuHIMI NENCTBUSA U IPUMEHEHNE
54
KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO 19.03.2024



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

55

56

57

58

59

60

armapara, CTpyHHOTO IIpUHTEpa.
DIIeKTpOCTaTHYECKast 3aIUTa.
3azeMiIeHHE AIIEKTPONPUOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [IocTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma Jist
ydacTKa [enu

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE
pOBOAHUKOB. JlabopaTopHas
pabora «/3y4eHHE CMEIIAHHOTO
COCIMHEHUS PE3UCTOPOBY

PaboTa 1 MOITHOCTH
JIEKTPUUECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3axon OMa 1J1 OJIHOM
(3aMKHYTOM) 3JIE€KTPUYECKOM LIEIH.
Kopotkoe 3aMbIkaHue.
JlaGopatopnas pabora «3mepeHue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

DJEeKTpOHHAs IPOBOJUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTb
COIIPOTHBIIEHUS] METAJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh

DJEKTPUUECKUN TOK B BAKyyMe.
CBoJiCTBa 2IEKTPOHHBIX ITY4YKOB

0.5

0.5

01.04.2024

02.04.2024

08.04.2024

09.04.2024

15.04.2024

16.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TomympoBogHUKH, UX COOCTBEHHAS

bu6mmoreka [IOK



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

Y TIPUMECHAsI IPOBOJIUMOCTb. 22.04.2024  https://m.edsoo.ru/ffOc84ae
CaoiicTBa p—N-niepexoa.
[TorynpoBOTHUKOBEIE TPUOOPHI
DJIEKTPUYECKU TOK B paCTBOpAX U

62 paciuiaBax 3JICKTPOJIMTOB. 1 bubnnoreka HOK
DIIEKTPOJIUTUYECKAS TUCCOIUAIIHS. 23.04.2024 @ https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bu6mmoreka [IOK
HECAMOCTOSATEIbHBIN pa3psl. 06.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [nazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnuorexa [JOK
npuMeHenue. [IpaBuna TeXHUKH 07.05.2024  https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 Oo6o06maromuit ypok 1 bubmmoreka [JOK
«INEKTPOIMHAMHKA» 13.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnmnoreka [JOK
ANEKTpUYEeCKUid TOK. Toku B 14.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»
PesepHbiii ypok. KonTponbsHas

67 pa6olia 1o TZS[G ’ 1 bubmorexa HOK

20.05.2024  https://m.edsoo.ru/ff0c8c56

"OnekTpoauHaMuka'

68 PezepBHblit ypok. O6o0marommii 1 bubmmoreka [IOK
ypok 1o temaM 10 kiacca 21.05.2024  https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



https://m.edsoo.ru/ff0c84ae
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
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11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Kourpoabubie IIpakTuyeckue fII:;:eHI/ISI :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBHI U UX

1 B3aUMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
BekTop MarHuTHON MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUKM MarHUTHON UHIIYKIIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmoaeiicTBre NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paborta «3yueHue

3 MarHETHoIr)o HOJI')ISI KaTyHIKI/Iy: 1 1 bubmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bu6muoreka [JOK

gactuiy. Cwia Jlopenma. Pabota
cusl JIopenna

https://m.edsoo.ru/ff0c9df4



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

DneKTpOMarHuTHas MHIAYKIHS.
IToToKk BeKTOpa MarHUTHOU
unaykuuu. DJC uHAYKIMU. 3aKoH
3JEKTPOMArHUTHOM MHIYKIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKOHUW

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTS. SIBIIEHUE
camounaykiuu. 3J1C
CaMOUHYKIMH. DHEPIUsl
MAarHUTHOTO I10JIA KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE
MarHMThl, 3JIEKTPOMAarHMThI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTapHbBIX YacCTHII,
MHAYKIIMOHHAs 1eYb

10

11

12

O6o0maromuii ypok «MarautHoe
noJie. JIeKTpOMarHuTHas
HHIYKITUA

KonTponbHas pabota mo Teme
«MarsuTHoe no’e.
BJIGKTPOMaFHI/ITHaSI UHAYKOUS»

CBO6OI[HLIC MEXaHHNYCCKHEC
KoJieOaHMsI. rapMOHI/I‘-IeCKI/IC

bubnmorexa LIOK
https://m.edsoo.ru/ffOcab82

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaienue sHepruu

13

JlaGopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
MepHojia MaJIbIX KOoJIeOaHUH rpy3a
Ha HATH OT JUTMHBI HUTH U MaCChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CB00OOIHBIE AJIEKTPOMArHUTHBIE
KoJ1e0aHus B UA€AIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHaNorus MeX1y MeXaHHYeCKHUMHU
U 3JIEKTPOMAarHUTHBIMU
KoJIe0aHUSAMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyXaroMIMX
KoseOaHusX. BolHyKIeHHbIE
MEXaHUYECKHE KOJICOaHNs.
Pe3onanc. BeinyxneHHbIe
OJICKTPOMArHMTHBLIC KOJ'Ie6aHI/I${

bubnmorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

[IepemeHHBIN TOK.
CunyconaibHbIN TEPEMEHHBIN
TOK. MOIITHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIECE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. [IponsBoacTso,
nepenavya u norpedieHue
ANEKTPUYECKOM SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE NIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKA, JINHUH 3JIeKTpoliepenay

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

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOICTBE SIEKTPOIHEPTUH.
Kynbrypa ucnonp3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

21

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JulnHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

bubmmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

24

25

DJeKTpOMarHuTHbIE BOJIHBI, X
CBOMCTBA U cKOpocTh. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH

[IpuHUHMIIBI paIUOCBSI3U U
TeneBusieHus. Pazpurue cpeacts
cBs3u. Pagnostokamus

Konrtponsnas pabdora «Konebanus

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

26

27

X BOJIHBD»

[IpssmonunHeliHOE pacipoCTpaHEHUE
CBeTa B OJHOPOJHOM cperie.
Todeunblil HICTOUHUK cBeTa. JIyu
cBeTa

OtpaxkeHue cBeTa. 3aKOHbI

oTpaxkeHus ceeta. [loctpoenue
M300paXeHHI B MIIOCKOM 3epKalie

https://m.edsoo.ru/ffOcc6f8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cd350

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd4e0

28

IIpenomnenue ceera. IlonHoe
BHYTpPEHHEE OTpaKE€HUE.
[IpenenpHbIN yroy NOIHOIO
BHYTPEHHEI0 OTPaXKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd7{6

29

Jlaboparopuas pabota «3mepenue
MOKAa3aTelisl MPETOMIICHHS CTEKIIa

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

31

32

JIunssl. [TocTpoenune u3obpaxeHuit
B uH3e. @opMyra TOHKOU JIMH3BI.
YBennueHue JIMH3bI

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX)»

Hucnepcus ceera. CoxxHBIN
coctaB Oenoro cBeta. L[Ber.
JlaGopatopHnas pabora
«HabmoneHue nucnepcun cBeTa

bubnmorexa LIOK
https://m.edsoo.ru/ffOcddle

33

WnTepdepennus certa.
Judpakius certa.
JudpakiuonHas pemeTka

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bub6nmoreka [IOK

34 [Tonsapusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuyeckue mpuOOpPHI 1

35 YCTPOWCTBA U YCIIOBHS MX
0€301acHOTO MPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH

36 KJIaCCHYCCKOM MEXaHHMKH. bubnunoreka LIOK
[TocTynarsl cnenuanbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBLHOCTH
OTHOCHTEBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMe1JICHUE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42

BPEMEHHU U COKPAIICHUE JIJTHHBI
DHeprus u UMIYIbC

38 peNSATUBUCTCKON YacTHIlbl. CBS3b bubmmoreka IIOK
MacChl C DHEPIUEN U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTponbnas padora «OnTuka.

39 OCHOBBI CTICTIHATLHON TEOPUH bubnnorexa [JOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIBLHOCTH

40 ®oronsl. opmyina [1nanka. bubmuoreka [IOK
DHeprusi U UMIyJbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE BuGmorexa LIOK

4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHue

42 OiiHmTeHa 11 Gotorddexra. Bubmmorexa [IOK

«Kpacnas rpanuna» gotorddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbithl [1. H.

bu6nmoreka [IOK

43 JlebeneBa. XuMudeckoe ICHCTBUC
g A https://m.eds00.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoicTBa U
44 MPAaKTUYECKOE MPUMEHEHHUE:
¢dorosnemenT, GpoToaaTUNK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agay mo teme bubmuoreka [{OK
«DJIEMEHTBbI KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OTBITHI
Pesepdopna no paccesHuo o- bubmmoreka [JOK
46
yactuil. [1anerapHas Moenb https://m.edsoo.ru/ff0d091a
aToma
bubmmoreka IIOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue
48 (OTOHOB TIpH Mepexojie aToMa ¢ bubmmnoreka HOK
OJIHOT'O YPOBHsI DHEPIUU Ha JAPYTOM. https://m.edsoo.ru/ff0dOafa
Bunel ciekrpos
BosnHOBBIE CBOMCTBA YACTHII.
Bomnnel ne bpoins.
49 KopnyckynsapHo-Bo1HOBOM bubnmorera LOK
PHyCKYIAp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYeHHE
OTKpBITHE PaTMOAKTUBHOCTH.
but6mmorekxa [IOK
50 OmnsiThl Pesepdopraa mo

OIIPECACIICHUIO COCTaBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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o1

52

53

54

55

56

PaaAOAKTUBHOI'O U3JTYyUYCHUA

CgoiictBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacnan.
DNEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnaj. ['amma-u3nydenue

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.

S nepuble peakuuu. SAnepHblid
peakrtop. [Ipo6ieMbl, MepCIIeKTUBHI,
SKOJIOTUYECKHE ACTIEKTHI SICPHOMN
SHEPreTUKHU

DneMeHTapHbIE YaCTULIBI.
OTtkpbITHE IO3UTPOHA. MeETOBI
HaOJIOACHUS ¥ pETUCTPaLH
2JIEMEHTapHbIX yacTull. Kpyrmsii
cron «DyHaaMeHTaIbHbIE
B3auMOIeNUcTBUI. EMMHCTBO
(bu3nUecKoil KApTUHBI MUPA»
Bun 3Bé3nHoro Heba. Co3Be3nus,
SpKUE 3BE3/bI, IUIAHETBI, UX
BuanMoe aBkeHne. CoHeuHas
cucremMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoiHLa U 3BE371

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI [JIABHOM
MOCJIEI0BAaTENbHOCTH. BHyTpEeHHEE
ctpoenue 3B€31. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKICHUU
u sBosoruu ConHIa u 3BE3]1

58

Mnuneunsii ITyte — Hama
lNanaktuka. [Tonoxenue u
neukenue Connua B ["amaktuke.
l'anaktuku. YEpHbIE OBIPHI B AApax
TaJIAKTUK

59

Bcenennas. Pa3z0oeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PenukToBoe u3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie mpoGiembl
aCTPOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

Ob6o06maromuit ypok. Poib pusuku
1 aCTPOHOMHUH B 3KOHOMUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
JeJIOBEKa

O6o6maromuit ypok. Pois u Mecto

($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE




64

65

66

MuUpa

O6o0maromuii ypok. Poib
(busnveckoit Teopuu B
(hopMHpPOBAHUY TIPEICTABICHUI O
¢bu3nveckoil KapTUHE MUpa

O6o0maromuii ypok. Mecto
(bu3nvecKoi KapTUHBI MHpPA B
00I1IeM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.

aﬂeKTpOMaFHI/ITHaH WHAYKIHUA
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Pesepubiit ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH
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Pesepnsiii ypok. KBanToBas
¢u3nka. DIeMeHThl aCTPOHOMHHU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., Byxosuer b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Coopnuku 3anau: Gusuka. 3agaunuk. 10-11 knacc.: [locobue nis
o01eo0pa3zoBatenbHbIX yupexaennii / PeimkeBuu ATl — 11-e uzg.,
crepeotun. — M.: Jlpoda, 2020. — 192 c.

Kupux JILLA., lux FO.W.. ®uszuka. 10,11 xknaccax. COOpHUK 3a7aHU U

caMOCTOSITEeNbHBIX padoT.— M: WUnekca, 2020.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET

1.http://nsportal.ru - connanbHas ceTb pAOOTHUKOB 0OpA30BaHHSI.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3. http://festival.1september.ru/articles/ - ¢pecTrBans negarornyecKux uaci

«OTKpPBITBIN YPOK».



4. http://www.fizika.ru/ - caiit st yaureneit GU3NKU 1 UX YISHUKOB.
5. http://www.physics.ru/ - maTepuansl o puszmke.
6. www . ege .edu.ru - uadopmanroHHsIi mopran EI'D.

7. http :// school - collection . edu . ru / - equnas xomiekius LIOPoB



