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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro O0OIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ybTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIX B PI'OC
COOQO, a Takxe ¢ yu€ToM (eaepanbHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpernoaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yommx OCHOBHEIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10—-11 kmaccoB mpu
oOyyeHnn uX @u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NEeATeNIbHOCTHOrO  monaxoxa. IIporpaMmmMa mno  Qu3MKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPYyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yibTaTaM O0y4EeHHS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBS3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKH Ha yPOBHE CPEHETO 00IIero o0pa3oBaHus, IMJIAHUPYEMBbIE PE3YyJIbTAThI
OCBOEHHUS Kypca (U3UKHU: JUYHOCTHBIE, METaNpeIMETHBIC, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHUCJIE MPEAMETHBIE Pe3yJIbTAaThI 110 TOJIaM O0y4YCHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojaM o0ydeHwusl.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBEe Y4eOHOro TMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIQJ B
cucteMy 3HaHMA 00 okpyxawomeMm wmupe. IlkonbHbI Kypc QU3MKHM —
CUCTEMOOOpA3yIOMi Il  €CTECTBEHHO-HAYYHbIX Yy4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMHUEH.
Hcnonp3oBanne M aKTHUBHOE MpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeesseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYeHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
CBOWCTBaMH ® JApyrux. W3yueHue (QU3MKM BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAHUIA.



B ocHOBy kypca ¢u3ukd 11 ypOBHSI CpeIHEro oO0Iero oOpa3oBaHMS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCSA JIOTHYECKH
3aBEpUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus NpearionaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHS
bu3uKkM ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc Qusnku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJIOTUYECKHUX
PUIOKEHUN U3yYEHHBIX TEOPUIl U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs: TOCPEIACTBOM BBEICHUS DJIEMEHTOB
collepKaHUs, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a TaKKe 00CYXIEHUS
npo0seM  palMOHATILHOTO  MPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€301MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0oOIero
oOpa3oBaHus ABJIAOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUIaX
NIPUMEHUMOCTH TEOPHM, [JIsi ONHUCAHMUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIM TMOAX0A B Kypce (HU3UKM pean3yercs
OpexJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTANIbHOW JeATEeIbHOCTH
oOyyvaroruxcsi. [[nst 6a3o0Boro ypoBHS Kypca (DU3UKH — 3TO HCIIOJIH30BAHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHMUYECKMX MpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO Ipolecca HCXolsi M3  0coOeHHOCTe!
IJJAHUPOBAHMS U OCHamleHus kabunera ¢usuku. [Ipu sTOoM obecmeumBaeTcs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH IPOBOJUTH KOCBEHHBIE HW3MEpPEHHS,



MCCJIEIOBAHMS 3aBUCUMOCTEN (PU3NUECKUX BETUYMH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE NPEJI0KEHHBIX TUIIOTES.

bonblioe BHMMaHME yNENSETCS PEIICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajnad. [Ipu aTOM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C IBHO
3a]aHHONM (PU3MYECKON MOJENbI0, TIO3BOJSIONIUE MPUMEHITh H3YUYCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO paszjena Kypca, TaK U WUHTErpUpYs
3HaHWA M3 pa3HbIX pas3znenoB. [l KaueCcTBEHHBIX 3aJad I[PUOPUTETOM
ABIIIIOTCS 3aJaHUsT HAa OOBSICHEHHWE MPOTEKaHWs (PU3NYECKUX SIBICHUNA U
IPOLIECCOB B OKPY’KAIOLIEH KU3HU, TpeOyromue BbiOOpa (pU3MuecKoi Moaenu
JUTSL CUTyalliy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECHe4eHHI0 ydyeOHOro mpouecca 0a30Bblil ypoBeHb Kypca
(U3MKM Ha YpPOBHE CpEAHEr0 OOIIEro OO0pa30BaHUSA JOJDKEH H3ydaTbCs B
YCJOBHSIX IPEIMETHOTO KaOWHeTa (PU3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHETa MPEAMETOB €CTECTBEHHO-HAy4YHOro LHKIa. B kabOuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE O0OPYJOBAaHUE JUJISl BBINOJIHEHUS
YKa3aHHBIX B IMporpamMMme Mo (U3MKE YUYEHHUYECKUX IPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy0BaHUE.

JleMoHcTpaninoHHoe obopynoBaHue GOpMUPYETCS B COOTBETCTBUHM C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTATOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEeUYUCIIEHHbIX B MpOrpaMMe MO (U3UKE KIIOYEBBIX JAEMOHCTpALUNA s
UCCJIEIOBAHMSI U3Yy4YaeMbIX SIBICHHM MW MPOLIECCOB, SMIMUPHUUYECKUX W
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHWE MJIsI YUYEHUUECKUX NPAKTUUECKUX pabdoT
(dopmupyeTCs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOOyyarommxcs. TeMaTH4ecKue KOMIUIEKTbI
J1a00paTOPHOTO OO0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI Ha KOMILJIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX Jab0OpaTOpuil.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYYaIOUIMXCA K HAay4YHOMY
M3YYCHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPY>KaIOLUM
SBJICHUSIM;

e (opmHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3y4EeHUS
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



dbopMupoBaHUe yMEHUN OOBSCHATH SIBICHUS C HCIHOJb30BAaHUEM
(bu3HUeCcKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JloCTIoKeHHEe ATHX TeNiell 00ecTieYnBaeTCsl peICHUEM CIISAYIONINX 3a71a4 B
nporiecce U3ydeHus Kypca (PM3UKH Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHMs:

npuoOpeTeHHe  CUCTeMBbl  3HaHUHM 00  o0mux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHUN MPUMEHATh TEOPETUYECKUE 3HAHUA A
OoOBbsACHEHUS] (PU3NYECKUX SIBICHUA B TIPUPOJAE M JJIs1 TPUHSATHS
NPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nuecKol MOJENbI0, 3a4ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOILYIO CPEAY;

OBJIAJICHUE METOJAaMU CaMOCTOATENbHOTO IIJIAHUPOBAHMS U TIPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpEeIENICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

cO37aHue YCIIOBUM TS pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemelii B mporpamMMe 1o (pu3MKe MepedeHb JTaOOpPaTOPHBIX U
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYHTENb JEaeT BBIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PabOT M OMBITOB C YUYETOM HHIWBUIYATBHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3nen 1. @u3uka u MeTOAbl HAYYHOT'O IIO3HAHUSA

@duznka — Hayka o npupoze. Hayunele METOABI MO3HAHMS OKPYXKAIOLIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
dusnyeckue 3aKOHbl M TEOpPUU. ['paHMIIBI MNPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecTo ¢u3uku B pOopMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

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 MPOEKIMWHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

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

CBobosHOE TasieHne. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBonuuennoe nBuxeHue. JIBH)KEHUME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIKO CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenn CHUCTEMBI OTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPONIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpagienne ckopocTul pu ABMKEHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne HEpPAaBHOMEPHOTO JABWIXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY IyTSAMH, MPONUIACHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yyeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocuTensHOCTH ['aymmnesa. llepBeii  3akoH  HproroHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. IlpunHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wMarepuanbHOM TOYkM. Tperunt 3akoH HerortoHa s
MAaTEpPUAIIbHBIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibkeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHusi. Cuia COMpOTUBIICHUS NPU IBUKEHUU TEJIa B )KUJIKOCTHU WJIU rase.

[TocTymarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaileHus. Ilimedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHUYecKne YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TMOAUINWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMO/ICMCTBYIOIINUX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHEHHE CUJT TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI yIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmMaruu.

HccnenoBanne yciioBUil paBHOBECHsS TBEPAOrO Tella, MMEIOUIETO OCh
BpaLlCHHUS.

Tema 3. 3akonvl coxpanenus é Mexanuke

NmMmynsc MaTepuanbHOW TOYKH (Tela), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cunnbl 1 U3MEHEHUE UMITYJIbCA Ted. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE 1BHXEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetnueckass sHeprusi MaTepHalbHOM TOYKU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToreHumanbHas DHEPTHUSL. [loTeHunanbHas DHEPIHs yIpYro
nepopmMupoBaHHON npyxuHbL. [loTeHuManpHas SHeprus Tena  BOIM3U
OBEPXHOCTH 3€MJIN.

[loTeHumanbHple W HENOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HETOTCHIMAIBHBIX CHJI C U3BMEHEHHEM MEXAHWYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUYeCKHne yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMIOTHO HEYNPYIroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBs3M pabOThl CHJIBI C H3MEHEHHEM MEXaHU4eCKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHasi puU3MKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH M UX
onbITHOE oOOoCHOBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaxrep



JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemectBa. MoAEnuM CTPOEHUS Ta3oB,
KUAKOCTEN M TBEPABIX TE€I U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pa3mepsl MoJekyid. KonmyecTtBo BemectBa. IlocTosiHHas
ABorazapo.

TemmoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. [llkana
temneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPUH UACAIbHOIrO rasa. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPrUU TEIUJIOBOTO JIBWXKEHHUs dacTull raza. [llkama
temneparyp KenbsBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omporecchl B HACATBHOM T'a3e ¢ NOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBleHHE  H30IMPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

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

OmnbIThl 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUSL.

Mopenb, niocTpupytonias Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOLIUME YPABHEHUE COCTOSHMS WACAIBHOIO Trasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabonul

OmnpeneneHre Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXKAYy  [apaMeTpamMd  COCTOSIHMS
pa3pexEHHOro rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTpenHnss DHEpPIUs
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssi sHEprus OJHOATOMHOTO HCAIBHOTO Ta3a.
Buael Temonepenayun: TEmIONpPOBOAHOCTb, KOHBEKIIMS, U3JTyYeHUE. Y IeTIbHas
TEIIOEMKOCTB BellecTBa. KoJmuecTBO TEMIOTHI P TEIUIONEpeaaye.



[TonsiTe 06 ammabatHoM mpouecce. llepBbiil 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'papudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMmuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TerutoBple  mamuHbl.  [IpyHOMOBI  AEHCTBUSA  TEIUJIOBBIX — MAIIWH.
[IpeoOpa3oBanus ’HEPrUHM B TEIUIOBHIX MamnHaxX. KoapuuueHT moyie3Horo
nenctBug TeruioBod MamuHbl. [{ukn KapHo u ero xkosdduimeHT mosie3Horo
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEpTuu Teja MPU COBEPLUICHUHM PaOOThI: BBUIET
npoOKu U3 OyTBUIKM MOJ JEWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHenue  BHYTpEeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TeIIonepeaaye.

OnpIT Mo aauabaTHOMY pAacIIMPEHHUIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHOoN TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u kuneHue. AOCOTOTHAS
1 OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS.

TBépnoe temo. Kpucrammmueckue u amMopdHbie Tena. AHU30TPOIUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[1naBneHue u KpucTaIu3anus. Y ieapHas Teriora miasiaeHus. CyonuManus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHHUecKHe YCTpOICTBA M INPAKTHYECKOE NPUMEHEHHE: TUTPOMETpP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOJyYEHHsI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCII€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust 1 MiaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMOHCTpanus KpUCTAIIOB.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenrie 0THOCUTENbHON BIAKHOCTH BO3/IyXa.

Pa3nen 4. JiaekTpoAnHaMHKA

Tema 1. Inekmpocmamuxa

DJneKTpu3auus Tela. DJEKTpUYECKUi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOMHUKM, NUAIIEKTPUKHA U TMOJIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeyHbId 3JIEKTpUYECKHI
3apsia. Dnekrpudueckoe noiie. Hanpspk€HHOCTH aiekTpudeckoro mois. [punnun
CYIIEPIIO3ULIUN AIEKTPUYECKUX MOJIEH. JIunun HaIpPsKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

PaGora cun osnekrpocratnueckoro nosis.  Ilorennman. PasHocTh
NOTEHIMANIOB. [IpOBOMHUKM M AMAIEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJEHCATOpA. JHEPrus 3apssKEHHOIO0 KOHICHCATOpa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE€ 3aPSKEHHBIX TEI.

[IpOBOHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIONAIu
IIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3mepenue 25eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJEKTPUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HcTtounuku Toka. Cuia Toka. [IocTOsITHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa L.



DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIebHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

Pa6ora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OmMma 11 TOJHOM (3aMKHYTOW) »3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAas  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONIPOTHUBJIEHUSI METAIIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBOKMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcCTBEHHass W NpPUMECHass  MPOBOAUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexojia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckrue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE NPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKYYMHBIM
IO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYIMPOBOAHUKOBBIA  JTUOJ,
rajbBaHHKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTOIIA/IY MOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3MepeHue HNEKTPOABUKYIIEH Cuibl. KOpOoTKoe 3aMbIKaHHE
rajJbBaHUYECKOIO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTh CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB IEKTPOJIUTOB.

HckpoBoii pa3psat U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue aneKTpoABUKYIIEN CUIIbl UICTOYHUKA TOKA U €0 BHYTPEHHETO
COITPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexnpeaMeTHbie CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce OCyIIeCTBISIETCS €
YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCcaMHU MaTEMAaTHKH,
OMONOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Medswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (pu3nueckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOeHHE, YIKCIIEPUMEHT, MOJICTTMPOBAHHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pellleHHWe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napabona, runepbosia, uX rpadUKu U CBOMCTBA, TPUTOHOMETPUUYECKHE
byHKINN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMU HA OCU KOOPJHHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW M ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIMCCOLIALINS, TAIbBAHUKA.

l'eocpagpus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHuE ABUAKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, NMOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYTHE), JBUTATEIh BHYTPEHHETO
cropanusi, TmapoBasi TypOWHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIYYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTPYHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTelibHble  MPUOOPBI,  BJIEKTPOOCBETUTENBbHBIE  IPUOOPHI,
rajgbBaHMKA.

11 KITACC

Pa3znen 4. DiaeKkTpoAMHAMMKA
Tema 3. Macnummnoe noe. In1eKmpoMazHUMHAA UHOYKYUA
IlocrosiHHBIE  MarHuThl. B3auMoOnencTBHME IOCTOSHHBIX  MAarHHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUuH. [IpuHIuMn cynepnosuuuun
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOM
WHIYKIWH NOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHATHOTO TOJISI JUIMHHOTO MPSMOT0 IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO
IPOBOJHMKA, KaTymku ¢ TokoMm. OmblT Opcrena. Bzaumopeictsue
IIPOBOJIHUKOB C TOKOM.

Cuna Amriepa, e€ MOyJIb U HaIllpaBJICHUE.

Cuna JlopeHiia, €€ Monayiab M HampaplieHHe. JIBWKeHHE 3apsHKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKIMH. [loTOK BekTOpa MAarHUTHOMU
UHIAYKIUHU. OJIEKTPOABWKYINAS CHJIA WHAYKUHWH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Qapanes.

BuxpeBoe anexTpuyeckoe mosie. DIEKTPOABHKYIIAS CUJIAa MHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTE. fIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABHXKYILNAs CHIIA
CaMOWHIYKIINH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA WM IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHATHI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

HevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMArHUTHON MHIYKIIUU.

IIpasuio Jlenua.

3aBUCHUMOCTh  JJEKTPOABWKYLIEM CHJIBI HMHAYKUMA OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne nercTBUs NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3znea 5. Kojie0anus v BOJIHBI



Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1€0AHUA

Konebarenbnass cucrema. CBOOOAHBIE MEXAaHMYECKHUE KOJECOAHUS.
["apmonnueckue konedbanus. Ilepuon, yactora, aMruTyna u ¢dasza KojseOaHuM.
[IpyxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHnE
rapMoOHUYeCKuX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TaPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJEOATeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIrUU B UJICAIbBHOM K0JIEOATeIbHOM KOHTYPE.

[IpencraBnenue 0 3aTyXaroIlmx KOJIEOQHUSIX. BrinyxneHnbie
MexaHudeckue koyieOanus. Pe3zoHaHc. BBIHY>KIEHHBIE AJIEKTPOMATrHUTHBIC
KoJ1eOaHuUsl.

Ilepemennpii TOk. CHHYCOMTANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJTHOE W JEHCTBYIOIIEE 3HAUYCHHE CHJIbI TOKA U
HaMNpsHKEHUS.

Tpancdopmarop. [IpousBoactso, nepegaya U norpebieHue
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
anekTpodHepru. KynbTypa UCONB30BaHUS AIEKTPOIHEPTUM B TTOBCEIHEBHOM
KU3ZHHU.

TexHuuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: IICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJjeOaTEILHONH CHUCTEMBI (MPY>KUHHBIN WU
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3atyxarmmx KojaeOaHmii.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpamMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS OT BPEMEHHM)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocneqoBaTeIbHOM COEAMHEHUU PE3UCTOPa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TUHUY AIEKTPONEpEeaayuH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanne 3aBUCUMOCTH TEPUOJIa MAJIBIX KOJIieOaHWI rpy3a HA HUTH
OT JJIMHBI HUTU U MAcChI Ipy3a.



HccnenoBanne mnepeMEHHOr0 TOKAa B LENH U3 IOCIEAO0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YclIOBHS pacnpoctpanenus. Ilepuon. CkopocTh
pacnpoCTpaHeHHsT W JJWHA BOJHBL [lomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WnTepdepenius u qudpakius MEXaHHIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSIIEKTPOMATHUTHBIX
BOJIH. B3aumHas opuenTtauus BektopoB E, B, V B anekTrpoMarHuTHON BOJIHE.
CBONCTBaA 3JIEKTPOMArHUTHBIX BOJH: OTPAKCHUE, MPEIOMIICHUE, TTOISPU3ALINS,
nudpakuus, uarepdeperiusa. CKOpocThb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHbIX BOJH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckre yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTBHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u rpOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW U
4acTOTOM KOJeOaHUIA.

HUccnengoBanne  CBOWCTB  DJEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE,
MpesoMJIeHUE, Noaspu3auus, udpakuus, MHTephepeHIus.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacIpPOCTpaHEHUE CBETA B
oaHOpoHOM cpene. JIyu cBera. ToueUHbIM HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeNOMJICHUS CBeTa. AOCONIOTHBIN
rnokasaresnb npenomiieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenpusiii yromu
MOJTHOTO BHYTPEHHETO OTPaKEHHUSI.

Hucnepcust ceeta. CioxKHBIN cocTaB Oenoro cBeta. [IBerT.



CoOuparomyie ¥ pacceuBaronye JWH3bL. ToHKass auH3a. DOKyCHOE
paccTosIHUE M ONTHYECKas CHJIa TOHKOW JHH3bL. IlocTpoeHne n3zoOpakeHuid B
coOuparolMx W pacceuBalomMx JuH3aX. DopMmyiia TOHKON  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBass onrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. JudpakuuonHas pemérka. YciioBue HaOIIOACHHUS
[JIABHBIX MAaKCUMYMOB TMpHU TMaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(QPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PPAKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pAacHpPOCTPAHEHHE, OTPAXKEHUE WM MPEIOMIICHHE CBETA.
OnTuyeckue MpuOOpHI.

[TosmHOE BHYTpEHHEE OTpakeHne. Moienb CBETOBOA.

HccnenoBanue cBOMCTB U300paKEHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[TosryueHnue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tonydenue ciekTpa ¢ MOMOIBI0 TU(PPAKIIMOHHON PEIETKH.

Hab6nronenue nonsipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune nokaszarens npeoMICHUS CTEKIIA.

UccnenoBanue CBONCTB N300pakeHUN B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEJILHOCTH

['panuubl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. llocrymartel
CIIEUHAIBHOM TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIUIT OTHOCUTEIHLHOCTH DUHINITEIHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU W
COKpAIIICHUE JIJTUHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacCchl C DHEPrUEd M HMITYJILCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus MmoKosl.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®dotonnl. Popmyna [lnanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.
OtkpeiTue u uccinenoanue ¢otodrpdekra. OnbiTel A. I'. Cronerosa.

3akonsl GpoTodddekra. YpaBHenue OifHiTeriHa aia potoddpdexra. «KpacHas
rpanuia» Gpotodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckue yCTpoOiCTBA M NPaKTUUECKOE NMpPUMEHEHHUE: (POTOIIEMEHT,
dboToAaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3nmyueHune u morsjiomeHue
(OTOHOB MpU NEPEXoAe aToMa C OAHOTO YPOBHSI SHEPruu Ha JApyroil. Bumswl
criekTpoB. CIEKTp YpOBHEW HEPTrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuil. Bomubl ge bpois.  KoprmyckylsipHo-
BOJIHOBOU AyaJIU3M.

CnoHTaHHOE U BBIHYJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue IJIVMHBI BOJIHBI JIa3zepa.

Habmoienne TmHeRvaThIX CIeKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po



DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOEHHs sapa. OTKphITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHHro  cocTaBa
paanoakTUBHOTO wu3nyudeHus. CoicTBa anbda-, Oera-, ramMmma-usIydeHHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPpOTOHA M HelTpoHa. HykinoHHas Mozaens spa ['elizeHOepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Torsl.

Anbda-pacnaa. DIEKTpPOHHBI W MO3UTPOHHBIN Oera-pacnajn. ['amma-
U3JIy4yeHue. 3aKOH PaJuOaKTHBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl sipa.

Anepnsie peakunu. [lenenue u cuHTE3 AI€EP.

Anepnsbiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SJIEPHOU SHEPTETHKHU.

OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTtonabl HaOJIIOAEHHS U PETUCTPALIUN 3J€MEHTAPHBIX YaCTHULL.

@yH1aMEHTaIIbHbIE B3aUMOJEHCTBUS. EOMHCTBO (hU3MUECKON KapTUHBI
MUpa.

TexHHUecKHEe YCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: JO3UMETD,
KaMepa Bunbcona, saiepHblil peakTop, aToMHas bom0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpuKIagHOE W MHUPOBO33PEHYECKOE
3HAYCHHE aCTPOHOMHUHU.

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

ConHeuHas cucTeMa.

Comnnne. ConHeuHasi akTMBHOCTh. McTtounuk sHepruu CojiHila U 3BE3L.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CneKTpaiabHbIA Kjacc —
CBETUMOCTBY». 3BE3AbI INIABHOM MOCJIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IJIs 3BE3] TJIABHOM IMOCJIEA0BATEIIbHOCTH. BHyTpeHHEE CTpOCHUE
3B&371. COBpEMEHHBIE TPEICTABICHUS O MPOMCXO0XKICHUHU 1 ABoronnu CoJiHIla
1 3BE3]1. DTallbl )KU3HM 3BE3.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenune CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHBIE ABIpHI B
sApax rajaKTHUK.



Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa60ma. PasOeranue
ranakTuk. Teopus bonsioro B3pseiBa. PennkroBoe nsnydeHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C UCII0JIb30BaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUNM JJIsl  ONpPEACNICHUs] TOJOKEeHUsI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CeBEpHOro MoyIapus u
SIPKUE 3BE3IBI.

Habntonenus B teneckon JlyHel, mianet, Miieunoro Ilytu.

Oo0o0maromiee MOBTOPEHUE

Ponp ¢u3ukM u acTpOHOMUM B HKOHOMUYECKOM, TEXHOJOTMYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeNbHOCTH YelIOBEKa, POJb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poOJib
dbu3nyeckor Teopur B POPMHUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM pAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MeknpeaMeTHbIe CBS3H

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

Meoicnpeomemnule nonsimust, CBI3aHHbBIE C U3YUYEHHUEM METOJIOB HAyUHOTO
NO3HAHMSI: SIBJICHUE, HAYYHbIN (DaKT, Tunoresa, puznyeckas BeJMYMHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIMH HA OCU KOOpPAUHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE AJIEMEHTAPHbIX (PYHKUUN, TPUZHAKU
no00usl TPEYroJbHUKOB, ONMpENeNieHUEe IUIOMAN MIOCKUX (QUryp m odbeéma
TeN.

Buonocus: >nekTpuueckue SBICHUS B KMBOW MPUPOJE, KoieOaTelbHbIE
IBIDKEHUS B JKUBOM NPUPOJAE, ONTHYECKHE SBIEHUS B KUBOM IPUPOIE,
JEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: wmarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.



Texnonoeus: AVUHUW DIIEKTpOIEpe/iady, TEHEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TIe€Yb, pajap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
obpazoBaHusi  (0a30BBI  YpPOBEHb) JIOUKHO OOECHEYUTh  JTOCTHIKECHUE
CIIEIYIONMUX JTNYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS y4yeOHOro mpenMera «Du3nKay
JOJDKHBl ~ OTpaxxaTb  TOTOBHOCTh M CIOCOOHOCTH  OOy4Yarommxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIHUEN JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIlMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B IPOILECCE
peain3alii OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NESATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMUA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOTO 00IIEeCTRA,;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUECKUX U
JE€MOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTbh BECTU COBMECTHYIO ACATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHUE  B3aUMOJECHCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIICHUBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
NESATEIbHOCTU YYEHOIO;



OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) Tpy10BOro BOCHIMTAHUS:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHoHaATbHON AESITENbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyayimield mMpoeccuu W Ppeanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
005acTH (PM3HUKU HA IPOTSKEHUU BCEU KU3HH,

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00aIbHOIO
XapakTepa 3KOJOTHIECKUX TpooIIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPY’KAIOIIEW Ccpele Ha
OCHOBE 3HAHUS IIeJIel YCTONYHNBOTO Pa3BUTHS YEJIOBEUECTRA,;

paclIipeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKON HalpaBiICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTU HAy4YHOM NeATeIbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4eHUus (U3MKKM  OCYIIECTBIATH MPOEKTHYID U  HCCIEIOBATEIbCKYIO
AeSTeNbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN IEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBJISITH  3AKOHOMEPHOCTH M TIPOTHBOPEUYMSI B pacCMaTpPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHaM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIIEICTBUI J€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peEajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

BJIa/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJaMU
(bu3nuecKol HayKu;

BJIaJ€Th  HaBBbIKAMM  y4€OHO-UCCIIENOBATENLCKOM M IMPOEKTHOU
NEATeIbHOCTY B 00acTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY  IOMCKY METOJOB  pEIIeHHs 3aJad  (PU3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHBIX METOJOB O3HAHUS;

BJIAJAECTh BHUJAMM JEATEIBHOCTH I10 TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIpPETALNH, MPEeoOpPa30OBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIMIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJIATh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHHs, HAXOAUTh apryMEHTBI IS JOKa3aTesIbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3MPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCJIOBUSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YyMETh TNEPEHOCUTh 3HAHMS MO (QU3NKE B TNPAKTUYECKYIO OO0JaCTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, MPEIaraTh OpUrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undpopmaumeii:

BJIa/IETh HaBBIKAaMU MOJIydyeHHUs: MH(pOpMaluu (U3MUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIIAThH ITOUCK, aHAJIN3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUI0 UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OLIEHHBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIIOJIb30BaTh CpelcTBa HH(DOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33J1a4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30macHOCTH, TUTUEHBI, PECypCOCOEPEKeHUSI, TTPABOBBIX U ITHYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PHU3UYECKOTO COACP)KAHMS B Pa3IMUHBIX (opMaTax C
y4éTOM Ha3HadeHWs WHPOpMAIMM W IEJIEBOM  ayIuTOpWUH, BEIOMpas
ONTHMAJIBHYIO0 (POPMY MPECTABICHUS U BU3YaATU3AIIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

OCYLIECTBJISITh OOIllEHHE Ha Ypokax GU3MKA U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJUBUTyJIbHON PabOTHI;

BBIOMpATh TEMATUKy U METOJbI COBMECTHBIX JCHCTBUU C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

MpUHUMATh 1eId COBMECTHOM JEATEeNbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JNOCTHUKEHMIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensaTh poju ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIIaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbI B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJIEUM C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IMO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh IO3HABATEJBHYIO JICSATEIBHOCTH B
obmactu (QU3UKK UM aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmMyIHpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISAITh IJIaH PEUICHUS PACUETHBIX U KAUECTBEHHBIX
3a/a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ YU4E€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmMpsaTh paMKd  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMA B 00JIaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHTh KOPPEKTHBHI B JEATEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIIAEMbIX JICMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

WCIIONIB30BaTh MPHUEMBI pedIeKCHH IJis OICHKH CHUTYyallud, BbIOOpa
BEPHOTO PEIIICHNUS,

yMEThb OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHHMATh PEIICHUS IO MX
CHUXEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TPHU aHAJIU3E PE3yIbTaTOB
NEeSATETHHOCTH;

NpUHUMATH Ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apTyMEHTBI JPYTrUX IIPH aHAJIU3e PpPe3yJIbTaTOB
NEeSTeTbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YpPOBHS CpeaHEro oOImiero oOpa3oBaHUS Yy OOyYaroIIMXCs

COBEPIIIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, MPEANOIararoIIHii
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

SMOITMOHAIBHOE COCTOSHUE, BHJICTh HAINPaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aIanTHPOBAThCI K
OMOITMOHAIBHBIM H3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUAIONICH CTPEMIICHUE K JTOCTUKEHUIO TIEIH
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBAThH UCXOJIS U3 CBOUX
BO3MOKHOCTEH;



AMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWUThIBaTh €ro TNPU OCYIIECTBICHUH  OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, MIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kijacce mpeaMeTHbIe pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy 0OYUAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAaHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, WACAJIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEHM W TBEPABIX TET,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelIeHUU (PU3UUECKUX 3a/a4;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOECHUS
BEIIECTBA W  DJJIEKTPOJMHAMHUKH: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NpSAMOJIMHEMHOE JIBUJKEHHWE, CBOOOJHOE TMaJeHHUE TeJ, JABWKEHUE IO
OKPY>KHOCTH, WHEpIMsA, B3auMmojeucTBue Teln, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE JKUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Te Mpu
HarpeBaHuM (OXJIaXKJICHUH), TEIJIOBOE pPaBHOBECUE, MCIIAPEHUE, KOHJIEHCAIMs,
IJIABJICHUE, KPUCTAJUIM3ALMsl, KWUIIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBILICHUE
NABJICHHUsS] Ta3a IIPU €ro HAarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEKIY
napaMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, JJIEKTpU3auus Tell,
B3aUMO/ICVCTBUE 3aPSII0B;

OMKCHIBATH MEXaHUYECKOE JBUKEHUE, UCTIONb3Ysl (PU3MUECKUE BETUUNHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUia,
UMITYJIbC ~ T€Ja, KHWHETHUYECKas  DJHEpPrus, IOTECHUWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU MPABUIBHO
TPAKTOBATh (DPU3MUECKUI CMBICI UCHOJIb3YEMbIX BEJIMYUH, UX O0O3HAUYEHUS U
€AVHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIUUUHY
C APYTMMH BEJIMYHHAMU;

ONMCBHIBATh U3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIE SIBICHUSA,
UCTIONB3Ysl (M3MUYECKHE BEIMYMHBI: JaBJICHUE rasza, TeMIepaTrypa, CpeaHss



KMHETHYEeCKas DHEPIUs Xa0THUYECKOTO JBAKCHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTH MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOr0 JCHCTBUS TEIJIOBOIO
JABUTATENs; TPU ONHWCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUA CMBICI
MCIIOJIb3YEMBIX BENUYMH, UX O0003HAYCHHS] M €AMHMIIBI, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIE  JJIEKTPUYECKHE CBOMCTBA  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HUCHOJIb3Ys (PU3NYECKHE BEIUUYHHBIL:
ANEKTPUYECKUH 3apsil, JIEKTPUYECKOE T10JIe, HAIIPSHKEHHOCTH I10J11, HIOTEHLHAI,
Pa3HOCTh NMOTEHLMAJIOB; MPU ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U E€IWHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMU;

aHaNMU3UpoBaTh  (PU3UYECKUE TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3rUecKre 3aKOHbl W MPUHLUIBL: 3aKOH BceMupHoro tsarotenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHWs MEXaHWYECKOW DHEPIUH, 3aKOH
COXPAaHEHUS UMIIYJIbCaA, IPUHLMUII CYNEPIO3ULIMU CWII, IIPUHLIAI PAaBHOIPABUS
UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYIAPHO-KUHETUYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, TA30BbIE 3aKOHBI, CBSA3b CPEIHEW KMHETUYECKOW DIHEPTHUH
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHUs DJIEKTPUYECKOIo 3apsiaa, 3akoH Kyiona,
IpU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JIEHCTBHUS MAIlMH, NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX 0€30MaCHOr0 MCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KHU3HU;

BBIMOJIHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX WU3MEPEHUH, MPU 3TOM
dbopmynupoBatk MpodsieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO 00OpYAOBaHMS, MPOBOJUTH OMNBIT U
(opMyIIMpPOBATH BBIBOIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYMH,
OpyU 3TOM BBIOMPATh ONTUMAIbHBIA CHOCOO HM3MEPEHUS] M HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
WCIIOJIb30BAaHUEM IIPSAMBIX MU3MEPEHUM, TP OTOM KOHCTPYMPOBAaTh YCTaHOBKY,
(uKcUpoBaTh pe3yJbTaThl MOJYUYEHHONW 3aBUCHMOCTH (DU3MUECKUX BEJIUYUH B
BUJI€ TaOIUIl U TpauKOB, A€JaTh BbIBOBI IO PE3YJIbTaTaM HCCIEA0BAHNUS;



co0roAaTh mpaBmiia OE30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOT0 3KCHEPUMEHTa, yueOHO-UCCIeI0BATEIbCKON U MPOSKTHOU
NEATEIBHOCTH  C  HUCIOJB30BAaHUEM  HU3MEPUTEIBHBIX  YCTPOWCTB  H
71a00paTOPHOTO 00OPYIOBAHNS,

pemath pacu€THbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI W TMPUHIMIIBI, HA OCHOBE aHaln3a yCIIOBUS
3a/lauyu BbHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U
bopmMyIbl, HEOOXOAUMBIE ISl €€ pelleHUs, TPOBOAUTh PACUETHl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOM BEITMUUHBI;

pemarp Ka4eCTBECHHBIC 3a/1a4H: BBICTPaNBAaTh JIOTUYECKHU
HETPOTUBOPEYUBYIO LIETIOYKY PACCYKIACHUW C ONOPOW HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  MpPU  pEUIeHMH  y4eOHBIX  337ady  COBPEMEHHbBIE
MHDOpPMAMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTypHUPOBaHU,
UHTEpPOpPETallMd W  TOPEACTaBICHHd y4YeOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMOJNYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOIYYaeMYIO HH(OPMALIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKMX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PM3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBaAMH, ISl COXPAHEHUS 37J0POBbs U COOTIOACHUSI HOPM
DKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TpYMIE C BBITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh PaOOTy TPYMIbI, PAlMOHAIBHO PACIPENENsATh OO0S3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B  HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OLIEHMBATh  BKJAJ K&XJOTO M3 YYaCTHUKOB TIpPYINIBl B  PELICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JO0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYaIOIIUXCS YMEHUM:

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

VUYUTHIBATh TPAHUIIBI TPUMEHEHHUS H3YyYCHHBIX (DU3NYECKUX MOJEICH:
TOYEYHBIA JJIEKTPUYECKUU 3apsif, JIyd CBE€Ta, TOYECUYHBIM HCTOYHUK CBETA,



AflepHass MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpPHU pEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYCCKOE, MATHUTHOE NIEWCTBHS TOKA,
B3aUMOJICICTBHE  MarHuTOB, OJEKTPOMArHWTHAs ~ WHAYKIUS, JCHUCTBUE
MarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM W JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIUs ¥ TOIIPU3AIUI
CBeTa, nucnepcust ceeta, portornnekrpudeckuit agpdext (hororddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOro CHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUCHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  MPOBOJAMMOCTD  PA3JIMYHBIX  CpPel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3YS (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJEKTPUUECKOE HANPSHKEHUE, IIEKTPUUECKOe
COTPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIAs CuJa, paboTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenna,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JJICKTPUYECKOTO M MArHUTHOTO TIOJICH,
MEepHo M 4acToTa KojebaHui B KojebaTeTbHOM KOHTYPE, 3aps/l U CHJIa TOKa B
nmpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GOKycHOE
PAcCCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIBI,
yKa3pIBaTh (OPMYJIbI, CBS3BIBAIONINE MaHHYI (DU3UYCCKYI0 BEIMYHUHY C
JIPYTUMU BEJIMYUHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HMCIOIb3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPrHs W UMITyJIbCc (OTOHA, TIEPUOJ TOIypacmaaa, dHEPTUs
CBSI3W QTOMHBIX S7ACp, NPH OINHWCAHWM MPaBUILHO TPAKTOBATh (PU3MUYCCKHIMA
CMBICJT HCIIOJb3YEMbIX BEJIHMYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYyTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAIM3UPOBaTh  (DU3UYECKHUE TPOIECChI M SBIICHUS, HCIOJIB3YS
(du3MYecKre 3aKOHBI W MPUHIUIEL: 3aK0H OMa, 3aKOHBI ITOCIEI0BATEILHOTO U
MapajuyieIbHOTO COEAUWHEHUsT TPOBOAHUKOB, 3akoH Jlxkoyms—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSIMOJUHEHHOTO pPacIpOCTPaHCHUS
CBETAa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHECHHE
DuHmTeHa s PoTodPdexTa, 3aK0OH COXpaHEHUST YHEPTHH, 3aKOH COXPaHEHUS



HUMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOrO 3apsia, 3aKOH COXPAaHEHHS
MacCOBOI'0 YUCIa, MOCTYJIaThl bopa, 3aKOH pagMoaKTUBHOTO pacnajaa, Mpu 3TOM
pa3nauyaTh  CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKOoe
BBIP@XXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENeNsITh HANpaBJIECHUWE BEKTOpa HWHAYKUMUW MAarHUTHOIO  TOJIA
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

CTPOUTh W OIUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJIHATh 3KCIEPUMEHTBI [0 HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiiemMy/3aadyy W TUIOTE3y YYEOHOTrO SKCIEPUMEHTAa,
coOupaTh yCTAaHOBKY M3 IPEJIOKEHHOIO 0OOpYIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIMpOBATH BBIBOJIBI;

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEITUUMH,
IIpU 3TOM BBIOMPaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEIMYMH C HCIOJb30BaHUEM
OpsSMBIX HM3MEPEHUN: MpPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BUJIE TAOJIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIEA0OBAHMS;

co0roAaTh mpaBmiia O€30MaCHOTO Tpyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, YUYeOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  H3MEPUTENBHBIX  YCTPOHMCTB U
1a00paTOPHOTrO 000PYIOBAHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCTIONb3ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHalM3a YCIIOBUS
3aaul BBIOUMPATh (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIMYUHBI U
(dopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEIMUMHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBaTh JIOTUYECKH
HEIPOTHBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3y4YECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  y4yeOHBIX  3aJady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTMM Il  TIOMCKA,  CTPYKTYPUpPOBAHMS,
UHTEpPIPETallMd M TPEACTaBICHUs y4eOHOW UM HAyYHO-TIOMYJIAPHOU
uHbOpMallMK, TOJYYEHHOW W3 PA3JIWYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIUIO;



OOBSCHATh TPHUHITUIBI JCHUCTBUS MAIIUH, NPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pas3NuyaTh YCIOBUS UX O€30MaCHOTO HCIOJB30BAaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKJIaJa POCCHUUCKHX U 3apyOSKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

MCTIONIb30BaTh TEOPETUUCCKUE 3HAHUS IO (PM3HMKE B TIOBCETHEBHOM KU3HU
Ui obecrieueHuss 0€30MacHOCTH MpH  OOpallleHUH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISI COXPAHEHHS 37I0POBBS U COOIOACHHSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH CpeIE;

paboTaTh B TPYIIE C BBIMOTHECHUEM PA3JIHYHBIX COIUATBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PaCHpenesiTb OOS3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNIbl B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KosimyecTBo yacoB DJIEKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7fALbF72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmmoreka IIOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Apmaminca ! 0 0 https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bu6muoreka [JOK
3.1 9 0 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 10 1 0
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 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

®da3oBbIe IEPEXOBI

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

Hroro no pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6nuoreka [IOK

41 MeKTpoCTaTIIia 10 https://m.eds00.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnorexa [JOK

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

Uroro no pazueny 22

PesepBHOE Bpems 2

OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIie
Ne ii/m P Kontpoabnbie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarnuTtHoe noje. IIeKTPOMarHuTHAs bubnnoreka [JOK
1.1 11 1 3
VHyKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
MexaHu4eCcKHe U JIEKTPOMArHuTHbIE bubnuorexa [JOK
2.1 9 0 1
Kose0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMArHuTHbBIE bubnuorexa [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onriia 0 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CTICTIHATBHOM TEOPHH bubnmoreka [JOK
3.1 4 1 0
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEeHThl KBAHTOBOM ONTHUKHU 6 0 0 bu6mmoreka [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 0 0 https://m.edso00.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 371pO S 0 0 https://m.edso00.ru/7f41c97c
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHUN

bu6mmoreka [IOK

5.1 6) 7 1 0
JIEMEHTBI aCTPOHOMMHU U acTPO(U3UKU httos://m.edsoo.ru/7fA1c97c

Uroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

bu6mmoreka [JOK
6.1 4 0 0
Oboburaromee nosropenie https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 !



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue U3YYeHHs oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
®duznka — HayKa O NpUpoJIe.
1 Hayunsie MeT(})II[BI nofH;HIfﬂ 1 0 0 bubnmorexa LOK
05.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY’KaroIllero MUpa
Poins 1 MecTo du3uku B
OPMHPOBAaHUU COBPEMEHHOMN
2 I?a}II)qHOI;I KapTHUHBI thpa, B 1 0 0 bubmorexa LHOK
N 06.09.2024 @ https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU IeATEIbHOCTH
oAen
Mexanudeckoe IBIKEHHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 0 0 bu6mmorexa [IOK
neuxkenus. [lepemenienue, 12.09.2024  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE IpsIMOJIMHENHOE 1 0 0 bubnnoreka [JOK
NIBIDKEHNE 13.09.2024  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MPSIMOJIMHEITHOE 1 0 0 bubnuoreka [IOK
JIBIKEHUE 19.09.2024  https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe mageHue. Y CKopeHue 1 0 0 bubmuotexa [JOK
CBOOOHOTO T/ ICHUS 20.09.2024  https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHE. 1 0 0 bubnnorexka [JOK



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

JIBI>KeHHEe MaTepUAIbHONW TOYKH 26.09.2024  https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[TpuHIMIT OTHOCUTEIBHOCTH
8 lNanunes. MHepunanbHble CUCTEMBbI Bubmaorexa ITOK
. 27.09.2024 @ https://m.edsoo.ru/ff0c3be8
orcueta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 Cynepro3uiuu cui. Bropoii 3akox bubnuorexa [JOK
Hprotona nnsa matepuanbHOM 03.10.2024 = https://m.edsoo.ru/ffOc3be8
TOYKHU
10 Tpernii 3akoH HproToHA 1151 bubnnorexa [HOK
MaTepUaIbHBIX TOYEK 04.10.2024  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna tspxectu. [lepas bubmmorexa LIOK
10.10.2024  https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena 11.10.2024  https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpOTUBIIEHUS TIPU bubnnoreka [JOK
JBUKEHUH TeJa B )KUJIKOCTH WU 17.10.2024  https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpamareabHOe
JBUKEHHE a0COTIOTHO TBEPAOTO
14 tena. MomeHT cuiibl. [leuo cuibl. bubmmorexa [TOK
N 18.10.2024 = https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHS TBEPAOTO
Tena
15 NmMnynec MaTeprabHOM TOYKH, bubnnorexka [JOK
CUCTEMBI MaTepUATIbHBIX TOYEK. 24.10.2024  https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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

16

17

18

Wmmynbe cuibl. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE IBUJKECHHE

PaGota 1 MOIITHOCTH CHJTBI.
Kunernueckast sHeprus
MaTepuaabHOW Touku. Teopema 00
N3MEHEHUN KMHETHYCCKOM OHCPIrun

IloTeHunanpHas HEPTHUs.
IloTeHunanpHas 3HEPTUs ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
[ToreHimanpHas 3Heprus Teyna
BOJIM3U OBEPXHOCTH 3eMIIU

[loTeHunanbHbIE U
HEeNoTEeHLUaIbHble CHIIBbL. CBS3b
pabOoThI HEMOTEHIIMATIBHBIX CUJI C
N3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON
SHEPIUU

25.10.2024

07.11.2024

08.11.2024

bu6mmoreka [IOK
https://m.edso0.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

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

19

JlaGopatopHnas pabora
«MccnenoBanue cBsizu pabOTHI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHH Tella Ha
pUMEpEe PACTSHKEHUST PE3HHOBOTO
KTyTa»

14.11.2024

20

KonTponbhas pabota no teme
«Kunemaruka. /lnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

15.11.2024

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



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdysus

21.11.2024

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

22

Xapaxrep JBHKECHUS U

B3aUMOJICVCTBUS YaCTHUIl BEI[ECTBA.

Mopenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

22.11.2024

23

24

Macca monexyn. KonnyectBo
BemiectBa. [loctostHHas ABoraapo

TemnoBoe PpaBHOBECCHC.

Temmeparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

28.11.2024

29.11.2024

25

Wneansusiii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

05.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUU JBHKEHHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Kraneiipona

06.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akon [lanpToHa. ['a30BbIe 3aKOHBI

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy mapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO Ta3ay

I/I30HpOHCCCLI B HACAJIbHOM ra3€ u

12.12.2024

19.12.2024

bu6mmoreka [JOK



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

UX rpadUuecKoe MmpeCTaBICHIEe 20.12.2024  https://m.edsoo.ru/ff0c570e
BuyTtpenHsst sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 CIIOCOOBI €€ M3MECHCHUS. bubmuorexa [JOK
KomnmdaecTBo TermioTel u paboTa. 26.12.2024  https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJTHOATOMHOTO HJICATHPHOTO Ta3a

31 Buapl Teronepenaun Bubmorexa ITOK

27.12.2024  https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEII0EMKOCTh

39 BemecTBa. KonnuecTBO TEMIOTHI bu6mmoreka [IOK
IIpH Teruionepeaayde. AauadaTHbIA 09.01.2025 @ https://m.edsoo.ru/ffOc5c36
poriecc

33 IIepBblil 3aKOH TEPMOAMHAMUKH U bubnnoreka [JOK
€ro MpUMEHEHNe K U30MpoLeccaM 10.01.2025  https://m.edsoo.ru/ffOc5efc
Heob6patumocTs nporieccoB B

34 anp(I))ne. Bropoit IS)aII:OH bubmmorexa [JOK

16.01.2025  https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKH

35 [Ipunuun nevictus u K11/ bu6nmoreka [JOK
TETUIOBOM MaIIuHbI 17.01.2025  https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII/{ 93.01.2025

37 DKOJOTrH4eCcKHe MpoOIeMbl
TETUTOHEPTETUKH 24.01.2025

38 O6o06maromuit ypok bubnmoreka [JOK
«MonexynsipHas ¢puzuka. OCHOBBI 30.01.2025  https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

TCPMOANMHAMUKUN»

KonTponbhas pabora no teme

bu6mmoreka [IOK

39 «Monexynapuas pusura. OcHoBb! 31.01.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBanue 1 KOHACHCAIHSL. bubmumoreka [IOK
Hcnapenue u kurnexnue 06.02.2025  https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS ¥ OTHOCUTEIbHAS
41 BJIQXKHOCTE Bo3ayxa. HaceleHHbIi Bubmorexa ITOK
ap Ayxa. = 07.02.2025  https://m.edsoo.ru/ff0c64d8
it
TBépnoe Teno. Kpucramimyeckue u
aMo e Tena. AHHU30TPO
42 C:OIEE[EBII( ;cJTIanno}llsH )K;p Kr;l? Bubmorexa ITOK
P - A 13.02.2025  https://m.eds0o.ru/ff0c650
Kkpuctaiibsl. CoBpeMEHHbIE
MaTepuabl
[1naBneHue U KpUCTATIIU3AIIHSL.
43 V nenpHas TEI0Ta [IaBICHUS Bubmorexa ITOK
g ’ 14.02.2025  https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPpaBHEHUE TEILIOBOTO bananca 20.02.2025 @ https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.
45 Dnexktpuyeckuii 3apsia. [IBa Bumga bubmorexa [JOK
P AR g 21.02.2025 https://m.edsoo.ru/ffOc6bcc
INEKTPUUYECKUX 3aPsI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 MTOJIYIIPOBOTHUKH. 3aKOH bubnnoreka [JOK
COXpaHEHUS IIEKTPUIECKOTO 27.02.2025  https://m.edsoo.ru/ffOc6bcc

3apsaa



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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B3aumonericTBue 3apsiioB. 3aKoH

47 Kynona. ToueuHblii bubmorexa [JOK
Y ' . 28.02.2025 | https://m.edsoo.ru/ff0c6ced
ANEKTPUUYECKUH 3apsijT
Hanpsk€HHOCTD 3J€KTPUYECKOTO
48 noss. [IpuHIMn cynepno3uiuu bubnnoreka HOK
ANEKTPUYECKUX nojiei. Jlunuu 06.03.2025  https://m.edsoo.ru/ffOc6df2
HANPsKEHHOCTH
PaGota cui 31eKTpocTaTuuecKoro
49 nost. [lorennman. PasHocTs bubmorexa HOK
' A 07.03.2025  https://m.eds00.ru/ff0c6f00
MTOTCHIINAJIOB
[IpoBOAHMKY U TUANEKTPUKH B
50 3J1peKT I([)CTaTI/I‘IeI([:KOM HOIJ)'IG bubmorexa LHOK
P ' 13.03.2025  https://m.edsoo.ru/ffoc7018
JlysnexTpudeckas IPOHUIIAEMOCTh
N bubnuotexa [JOK
1 .K
> Dnextposuicocts. Korericarop 14.03.2025  https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPTUs bubmorexa HOK
! pa. JHED 20.03.2025  https://m.edsoo.ru/ff0c72c0
3apsHKECHHOTO KOHICHCATOpa
JlaGopatopHnas pabora "N3mepenue
53 )
3IEKTPOEMKOCTH KOHAEeHcaTopa" 21.03.2025
[IpuHIUIT NENCTBYSA U TPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAILHOTO
54 i .
ammapara, CTpyHHOTO MpUHTEpPA 03.04.2025
DneKTpocTaTHYecKas 3alluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB
55 DNeKTpUUECKUN TOK, YCIOBUS €r0
cymectBoBaHus. [locTossHHBIN TOK. 04.04.2025



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

Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jyist
y4acTKa Ienu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHUKOB. JlabopaTropHas
pabota «/3ydeHre CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

10.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

61

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
xoyinsa-Jlenna

3akon OMa IS HOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKOH IICTH.
Kopotkoe 3ambIkanue.
JlabopaTtopHas pabota «M3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COIPOTHUBIICHUSD)

DneKTpOHHas IPOBOANMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIPOTHBIIEHUS METAIIIIOB OT
TEMIIEPATYPBI.
CBepXIIpoBOINMOCTh
DNEKTPUUECKUN TOK B BaKyyMe.
CBoliCcTBA JIEKTPOHHBIX ITYYKOB

[TonmynpoBOAHUKH, UX COOCTBEHHAS
Y IPUMECHAs TPOBOIUMOCTb.
CaoiicTBa p—Nn-niepexoya.

0.5

11.04.2025

17.04.2025

18.04.2025

24.04.2025

25.04.2025

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
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

[TomynpoBOIHUKOBBIE TPUOOPEI

DJIEKTPUYECKUH TOK B pacTBOpaxX U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [JOK
DJIEKTPOJIUTUYECKAS TUCCOLUAIIHS. 01.05.2025 @ https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B ra3ax.

63 CamMocTosTeNnbHbIN U 1 bubnnorexa [HOK
HECaMOCTOSITEIbHBIN pa3psl. 02.05.2025  https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU 08.05.2025  https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuotexa [JOK
«DNEKTPOIUHAMUKA» 15.05.2025 | https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Inekrpocratuka. [locTossHHBIN 1 bubnmnoreka [JOK
ANEeKTpUYecKuil ToK. TOKHU B 16.05.2025  https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

Pesepubiiil ypok. KonTponbsHas
67 pa6olia 1o Tle\ie ’ 1 bubmmorexa [JOK
22.05.2025  https://m.edsoo.ru/ff0c8c56
"OnexrpoaguHamMuka"

68 PezepBHblit ypok. O000maronmii 1 bubmmoreka [IOK

ypok 1o teMaMm 10 kiacca 23.05.2025  https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne Mara nugposeie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
[TocTosiHHBIE MAarHUTBI U X
B3auMo/ieiicTBue. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 0 0 bubmmorexa [IOK
' P . 04.09.2024  https://m.edsoo.ru/ff0c9778
UHAYKIUH. JIMHUY MarHUTHOM
WHTYKITAH
MarauTtHoe 1ose MpOBOJHHKA C
5 ToKOM. OnbIT Dpcreaa. 1 0 0 bubmmorexa [JOK
B3anmopeiicTBre MpoOBOIHUKOB C 06.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «M3yuenue
3 MarHUTHOTO TOJI KaTYIIKH C 1 0 1 bubmorexa LOK
y 11.09.2024  https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmepa. JlaboparopHas pabota 1 0 1 bubnuotexa [JOK
«HccnenoBanue nelcTBUS 13.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 TBYDKYIIVIOCS 3apsyKEHHYIO 1 0 0 bubnnorexa LOK
Ty P Y 18.09.2024  https://m.edsoo.ru/ff0c9df4

yactuily. Cuna Jlopenna. Pabota



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

10

11

cunbl JIopeHna

DNeKTpOMarHuTHAsE WHIYKITHSL.
[ToTok BekTOpa MarHUTHOM
uaaykuu. 9J1C unayknuu. 3akoH
3JEKTPOMArHUTHON UHIYKIIUU
Qapanes

JlaGopaTopHas paboTta
«MccnenoBanue siBICHUS
ANEKTPOMArHUTHOM WHIYKIIHI)

NupykTuBHOCTS. SIBIEHUE
camonHykuuu. J1C
CaMOMHAYKIMU. DHEPIHsl
MarHMTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Jje

TexHuueckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
JJIEKTPOJABUIATEIb, YCKOPUTEIIN
3JIEMEHTApHBIX YaCTHII,
MHJyKIHOHHAs I1eYb

O6o06maromuit ypok «MarautHoe
noje. DIeKTpOMarHuTHas
WHIYKIIHSD

Kontponbras paboTa mo teme
«MarsuTtHoe noz’e.
DNeKTPOMarHuTHAs WHIYKIIHSD

20.09.2024

25.09.2024

27.09.2024

02.10.2024

04.10.2024

09.10.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0cal50

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE

but6mmorekxa [IOK



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

koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[TpeBparenue >HEepruu

11.10.2024

https://m.edsoo.ru/ffOcaf06

13

Jlaboparopuas pabota
«HccnenoBanye 3aBUCUMOCTH
MepHOoIa MaJIBIX KOJICOaHHI rpy3a
Ha HUTHU OT AJIUHBI HUTHU U MACChI
rpy3a»

16.10.2024

14

KonebaTenbHblil KOHTYD.
CB00OIHBIE JIEKTPOMArHUTHBIE
KoJIeOaHusl B UJI€aTbHOM
KoJIeOaTeIbHOM KOHTYPE.
AHaNorus MeXIy MEXaHHUECKUMU
Y DJIEKTPOMArHUTHBIMU
KoJe0aHusIMU

18.10.2024

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

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHCPIUr B UACAIIBHOM
KoJe0aTeTbHOM KOHTYpE

23.10.2024

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

16

[IpeacraBnenue o 3aTyxarmux
KoyieOaHusX. BeIHy X 1eHHbIE
MeXaHHYeCcKre KoueOaHusl.
Pesonanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

25.10.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunycounganbHbIA TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO

06.11.2024

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



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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TOKa. AMIUIUTY/IHOE U
JIEACTBYIOIEE 3HAYEHNUE CHUIIbI
TOKa U HalpsKEHUS

18

19

20

21

22

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHHUE 3IEKTPUIECKOTO
3BOHKA, TEHEPATOPa IEPEMEHHOIO
TOKa, JIMTHUM 3JIEKTporepeaady

DKOJIOTHYECKHE PUCKH IIpU
IIPOU3BOACTBEC 3JICKTPOOHCPIUH.
KynLTypa HCIIO0JIb30BaHHUA
QJICKTPOOHEPIUU B MMOBCETHEBHOM
KHU3HHU

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuinHa BoIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

08.11.2024

13.11.2024

15.11.2024

20.11.2024

22.11.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324

bubnmorexa LIOK
https://m.edsoo.ru/ffOccab4

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

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoMcTBa U cKkopocTh. [Ikama
3J€KTPOMArHUTHBIX BOJIH

27.11.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHIII/IHI)I PaaruoCBA3U U
TCIICBUACHUS. Pa3zButne CpEACTB

29.11.2024



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

cBa3u. Pagnonokanusa

Kontponbnas padora «Konebanus

bubnunorexa LIOK

25 U BOJIHBD) 04.12.2024  https://m.edsoo.ru/ff0cc6f8
[IpsamosnHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd 06.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 otpaxxeHus ceera. [loctpoenue bubmmorexa [JOK
p o P 11.12.2024  https://m.edsoo.ru/ff0cd4e0
M300pakeHM B TUIOCKOM 3€pKalie
[Ipenomiuenne ceera. [lonnoe
28 BHYTPEHHEE OTPaKECHUE. bubnuorexa [IOK
[IpenenbHbBIN yToa MOTHOTO 13.12.2024 = https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
Jlaboparopnas pabota
29 <<I/I3MI€)! eHII)/Ie H(?Ka?»aTeJ'ISI bubmmorexa [IOK
P 18.12.2024  https://m.edsoo.ru/ffOcd67a
MIPEITIOMIICHUST CTEKIIa»
JIunssl. [TocTpoenue u3obpaxeHuit
30 B JIuH3e. DOopMyia TOHKON JTUH3BI bubmorexa HOK
- TOPMY ' 20.12.2024  https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlabopaTopHas pabota
31 «I/Iccne;[OBaIiHe CBOMCTB 95.12.2024
M300paXeHUI B TUH3AX)
Hucnepcus cera. ClHOKHBIN
32 cocrtaB Oemoro cBera. L[Ber.
JlabopaTopHas pabota 27.12.2024

«Ha6J’IIO,[[CHI/IC AUCTICPCHUU CBCTaA»



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

Wutepdepennus ceera.

33 Hudpakmus cBeta bubmorexa HOK
paKil L 10.01.2025  https://m.edsoo.ru/ffOced22
JudpakimonHas pemeTka
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Monsipuzanus ceera 15.01.2025  https://m.edsoo.ru/ffOcf02e
OnTrueckue mpuOOpsI U
35 i
YCTPOMCTBA U YCIOBUS UX 17.01.2025
0€301MacHOro0 MPUMEHEHHS
['paHuUIBI TPUMEHUMOCTH
36 KJIAaCCHYECKON MEXaHHUKMU. bubnunoreka LIOK
[TocTynatel cienuanbHOU TEOPUHU 22.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTD
37 OTHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa LOK
P ' 24.01.2025  https://m.edsoo.ru/ffOcfas2
BPEMEHH U COKpPAIEHUE JITTHHBI
DHeprus U UMITYJIbC
38 penaTUBUCTCKON YacTulibl. CBS3b bubmuoreka [IOK
MAacChl C SHEPTUEH U UMITYJIbCOM. 29.01.2025  https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonrtponsHas padora «OnTHKa.
39 OCHOBBI CTICIHAITLHOUW TEOPUH bubmmorexa [JOK
1 p 31.01.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
40 ®otonsl. ®opmyiia I1nanka. bu6muoreka [JOK
DHeprus U UMIyJIbC POTOHA 05.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIETOBAaHUE Bu6 110K
HOJIMOTEeKA
41 .0 A.T.
Poroopderra. ObITe! 07.02.2025  https://m.edsoo.ru/ffOcffc4

CroseroBa
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3akonbl potorddekra. YpaBHEHUE

. . bub6nuoreka [IOK
42 Dtnureiina At GoTospdexTa. 12.02.2025 https://m.edsogru/fdeOlSe
«Kpachnas rpanuna» potorddexra
HaBnenne cBeta. OnbiTel 11. H.
43 JleOGeneBa. XumMudeckoe JACHCTBIC bubmorexa LOK
14.02.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuyeckue ycTpoiicTBa u
44 MPaKTHYECKOE MPUMEHCHHUE:
dhoTosmeMeHT, (OTOIATUHK, 19.02.2025
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agay mo teme bubnunoreka LIOK
«DIJIEMEHTbI KBAHTOBOM OITHKH 21.02.2025 @ https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHna. OTBITHI
46 Pesepdopna no paccesHuo o- bubmmnoreka HOK
yactull. [nanerapnas Mozaenb 26.02.2025  https://m.edsoo.ru/ff0d091a
aToma
bubnmorexa LIOK
47 Hocrynatet bopa 28.02.2025  https://m.edsoo.ru/ff0dOafa
N3nydenue u nmornomieHue
48 (OTOHOB TpH Mepexojie aToMa ¢ bubmuoreka [IOK
OJTHOTO YPOBHSI SHEPTUHU HA 05.03.2025  https://m.edsoo.ru/ff0dOafa
Opyroii. Buasl criekTpoB
BonHoBBIE CBOMCTBA YACTHII.
Bomnsl ne bpoins.
49 KopnyckynspHo-BoaHOBOMI bubmmorexa LIOK
07.03.2025  https://m.edsoo.ru/ff0d0Oca8

nyanu3M. CIIOHTaHHOE |
BBIHY)KJICHHOE U3TydeHHE
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50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo
OIPE/ICNICHNIO COCTaBa
PaIMOAKTHBHOTO M3JTy4CHUS

12.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

14.03.2025

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacmaj. ["amma-u3ydenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. SnepHbin
peakrtop. [Ipobiiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIIEKTHI IAEPHON IHEPrETUKHU

DneMeHTapHbIE YaCTULIBI.
OTtkpbITHE IO3UTPOHA. MeTOBI
HaOJII0/IEHUs ¥ perucTpaluu
a7eMeHTapHbIX YacTull. Kpyrisii
cron «DyH1aMeHTaIbHbIE
B3anmMoaercTBug. EnTMHCTBO
(bu3nvecKoil KapTHHBI MUPa»

19.03.2025

21.03.2025

02.04.2025

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

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

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[IpuknagHoe n
MHUPOBO33PEHYECKOE 3HAYCHUE

04.04.2025



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

acTpoHoMuu. Bun 3B€31HOTO HEbA.
Co3Be3nust, spKue 3BE31pbl,
IIJTaHETBI, UX BUAUMOC NBUXKCHUC.
ConHeuHas cucrema

56

57

Comnnaue. CoyHeuHast aKTUBHOCTD.
Ncrounuk sneprun CosHua u
3BE3]

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEACTABJICHUS O MMPOUCXOKICHUI
u 3Bosrouny ConHua U 3B€371

09.04.2025

11.04.2025

58

Mnuneunsiii I1yTe — Hama
lNanakTtuka. [lonoxxenne n
nerkenne Comuna B [amakTuke.
lNamakTukn. YE€pHbIE ABIPHI B s1pax
TITAKTUK

16.04.2025

59

60

61

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

Heperennsie npo0aembl
aCTPOHOMHUU

KonrtponbHas pabota «DneMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

18.04.2025

23.04.2025

25.04.2025

62

O6o0maromuii ypok. Pois dusuku




Y aCTPOHOMHUH B 3KOHOMUYECKOH,
TEXHOJIOTUYCECKOM, COIMAIbHON 1
ATUYECKOH cdepax IesTeTbHOCTH
YyeJioBeKa

30.04.2025

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

02.05.2025

64

65

66

67

68

Oo6o06maromuit ypok. Poib
¢bu3nveckoil Teopuu B
(bopMHpOBaHUY TIPE/ICTABICHUH O
¢bu3nveckoil KapTHHE MUpa

Oo6o0maromuit ypok. Mecto
¢u3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HaYUHBIX
MPEJICTABICHUI O IPUPOJIE
PesepsHbIi ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIHUS

PesepHbIit ypok. OnTuka. OCHOBBI
CIELMAILHON Teopun
OTHOCHUTEIIBHOCTH

Pesepnsiii ypok. KBantoBas

¢u3uka. DIeMEeHTbl ACTPOHOMUH U
acTpo(U3UKH

07.05.2025

14.05.2025

16.05.2025

21.05.2025

23.05.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., byxosues b.b., Corckuit H.H.; mon
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo
«IIpocsemienne»

» dusuka, 11 kimace/ Mskumies I'.JI1., byxosuer b.b., Yapyrun B.M.; ox
penakmueit [lapdpenTreBoit H.A. AknimonepHoe o6mectBo «M3maTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

. I'.5l. Msaxumea, M.4l. ITerpoBoii. ®usnka -11 knacc, poda, 2020

2. PeimkeBuy A.I1. ®usuka knaccer 10-11-M.: [Ipoda, 2009;

3. Mapon A.E., Mapon E.A. Kortponbabie TekcTsl 10 pusuke. 10 k1. — M.:

[Ipocsenienue,

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

https://m.edsoo.ru/7f41c97c,https://m.edsoo.ru/7f41c97c,1. http://mioo.edu.ru/.
2. http:// www fipi.ru/

3. https://infourok.ru/

4. https://www.yaklass.ru/
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