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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUI K pe3yibTaram
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcss 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YUYHUTHIBAET HEOOXOJAMMOCTh pealh3allii MEKIIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PUM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTamnpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOoydeHusl.

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOJIBI, BHICTYIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYecKre 3aKOHbBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, MOJIYYEHHUS] HOBBIX MAaTEpHaJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (POpPMUPOBAHUE YMEHUU MPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMHU YU4E€OHBIX UCCIICI0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOiero oOpa3oBaHUS
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJIe.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaonoit  nanpasnennocmu. Kypce usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX IMPHIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHSI
po6JieM palOHAIBHOTO MPUPOIONOIH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3MUecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE€ MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB M
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, JMJIS OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOIIECCOB).

CHUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexe
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTATBHOU IESITEIHBHOCTH O00YYaroIInUXCsl.
Jns  GazoBoro ypoBHSI Kypca (GU3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme 1o (u3uke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS YYaCTHHKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOMIMMHUCS YMEHHUSMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB TI0 TPOBEPKE
MIPEIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENSCTCS PENICHUIO PAcYETHBIX W KAueCTBEHHBIX
3amay. [Ipu 3TOM a1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IPEIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoauMoe J1labopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMme Mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHUSI U3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHM.

JlabopaTopHoe 00Opy/IOBaHHE MJI YYEHUYECKHX TPAKTUYECKUX padboT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAaHUSI JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4YeHUs] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYaromMXCsi K HAYYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanne ymMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJOTHH.

JlocTrxeHne ITUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  (PuU3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPODU3HKHY;

e (opmMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJJaHHON
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIETIOBATEIHLCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JENaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®usuka — Hayka o mnpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MopenupoBanue (QU3MYECKUX SIBJICHUNA M TporieccoB. HayuHble TMMOTE3BI.
dusnyeckre 3aKOHBI U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPa, B IPAKTHYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUs.

KpuBonuHeitHoe  aBvkeHUE. [[BUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue T B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBneHnue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABVIKECHHS C LEIBIO ONPEAECICHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNs IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBukKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpernit 3akoH HproTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHusl CKOJIBKEHHUS U cuiia TpeHus nokos. Kosddurment tpenus.
Cwuita cOnpOTUBIIEHN NIPU IBU)KEHUU TeEJa B KUIAKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM OABEME U AJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuagbHOM TOUYKHM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. Teopema 00 HU3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPIuUs YIIPYro
nepopMupoBaHHoi  TmpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TElL.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIn CTPOCHUs Ta30B, KUJIKOCTEW U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Lenbcus.
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Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCTUHEHHUI.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, WILTIOCTpUpYIOLIas MPUPOY AABICHUS ra3a Ha CTEHKH COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE W3MEpPEHUH
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMEeTPaMU COCTOSIHUS Pa3pEeKEHHOIO
rasa.

Tema 2. OcHoebl mepmoounHamuxu

TepMmoauHamuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MACAJbHOrO  rasa. Buasl  Temionepenadu:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3IydeHUE. Y AeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KosnmdecTBo TemnoTsl pu Temonepeaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBBIX MamuHax. KosduiueHT mnosie3Horo
nericTBus TemuioBod MammuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JEUCTBUS. DKOJIOTHUECKUE TIPOOIEMBI TETUIOIHEPTETUKH.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Tela MPU COBEPIICHUH PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeiaye.

OneiT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM mnap. YaenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraminueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaiibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpucTayumM3aius. Y aenbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHUSI COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMoHCTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIAa 3JIEKTPUUYECKHUX
3apsanoB. [IpoOBOTHUKH, IUAIEKTPUKU M TOJYMPOBOJAHHUKU. 3aKOH COXPaHCHHUS
AIEKTPUUYECKOTO 3apsia.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsij.
Onektpuueckoe mone. Hanpsok€HHOCTh  AnekTpudeckoro mnoiid.  [IpuHuun
CYyHEPIIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHMM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBICHUE. Y AECIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenpbHOE, MAapALIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIAa U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

DJIEKTpOHHAasi  OPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAIIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CobOcTBenHas 151 IIPUMECHAs IIPOBOJIMMOCTD
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.
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DONEeKTpUYeCKUuidi TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEKTPOIUTUYECKAS TUCCOIHAIUS. DICKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuueckue yCTpONCTBA M TPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYIIPOBOTHIUKOBBIN TNO/, TaThBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAH TOMEPEYHOr0 CEUEHU U MaTepHuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COJEPKATENBHBIX MEXIPEAMETHBIX CBSI3eM C KypcamMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napaboa, rumnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEU H
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJIIWIHWKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCJIIE HAHOMATCPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOOpkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHAMMKA

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMO cyneprno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JUHUN MarHUTHOM
VHIYKLWAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BeKkTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIAA CUla HWHAYKUMH. 3aKOH AJIEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKLIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIByieHNE PIIEKTPOMArHUTHON UHIYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue aBICHUSA 3JIEKTPOMAarHUTHOW UHYKIIHUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXHHBIN MasTHUK. MaTreMaTH4eCKUi MasTHUK. YPaBHEHHE TapMOHHUYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH CcOXpaHEHUS
SHEPI'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIUTYHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.
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TexHuyeckue ycTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOGmronenue 3aryxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onHanc mnpu MOCIENIOBATEIbBHOM COCAWMHEHUU PE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IIEMA W3 MOCJEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenius u nuPpaknus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BekropoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpeJIOMIICHUE, ToJsipu3anus, Tudpaxius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHECHHUE TOTIEPEUHBIX U TIPOIOTIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenue untepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacCTOTOM KOJEOaHHUIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaXKECHUS.

Hucnepcus ceeta. CioxHbIi cocTaB 6enoro cera. L{ger.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg nmH3a. DoKycHOe
pacCTOSIHME M ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOIIOIEHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuYecKue yCTpOMCTBa M IPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue nuatepdepeHnu crera.

Hab6mronenune nudpaxium crera.

HaOnronenue nucnepcuu cBera.
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[TonydyeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3MepeHue nokaszaTess NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuipl  TPUMEHMMOCTH  Kjiaccuyeckod — MmexaHuku.  [loctynaTsl
CHEHUAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKYyM€, IPUHLIMUI OTHOCUTEIIBHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKOM YaCTHLIBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprUu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMIyJbC (poToHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBuenue DiHmTeHa 1 Gpotodddexra. «KpacHas rpanuiiay
dbotorddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®otorh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU MeEepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bumisl
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.
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BousiHoBBIE cBoOlicTBa yacTtull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
HaOmnronenue nuHeRYaToOro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BnusHue paagroakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anbda-pacnan. ODIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
Anepubiit peaktop. TepmosepHsiii cunTe3. [IpoGnembl ¥ MEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOAEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHHu4ecKue yCTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHMX YaCTHII.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.
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Bun 3BénHoro nHeba. Co3Be3nusi, spKuUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IMOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mineunbiii [lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. PaguoranakTuku v kBazapbl. YEpHBIE ABIPHI B siApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUECHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMHUM.

Yuenuuecxue nabnrooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPUJIOKECHUH ISl OTpeIeNIeHUsI TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/11si CeBEpHOIro MOTYIIApUS U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, manet, Mueunoro Ilyru.

Oo6o0maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DM3HUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTUHE MHpPA, POJIb (GPU3UMUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUNA O (PUIMUYECKOM KApTUHE MHUpPA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue xypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKKH TMOJO00MS TPEYroJIbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUpPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paaunanyy Ha )KUBbI€ OPTraHU3MBl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAs] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHaJIu3.

l'eoepagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJIEKTpOIIEpeaay, TEHEpPaTop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh H CIIOCOOHOCTh OOYYarONIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIIECCE PeaIM3aIllii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIBHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YUYaIOIIEeToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKMX T'YMAaHHCTHUYCCKHX |
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B WMHTEpEcaxX Tpa)kIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeILHON OpPTaHU3aIiH;

yYMEHHUE B3aMMOJICHCTBOBATH C COITMATLHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W IMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;
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5) TpyA0BOr0 BOCIIHTAHUSI:

WHTEpPEC K Pa3IUYHBIM cdepaMm NnpodhecCHOHANbHOU AESTEIBHOCTU, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUYECKUX MPOooIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHUCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacHIMpEeHUe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKON HAYKH;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEATEIbHOCTh MHINBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornueckue aelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LEMU JCATCIBHOCTH, 3aJ1aBaTh IApAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/J€Th HAYYHOM TEPMMHOJOIMEH, KIIOUYEBBIMU IMOHATHSMU U METOJAMHU
($u3nuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHUs 3ahad (PU3MUECKOrO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IO3HAHUS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ayy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYECHHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OpPUruHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE alIbTEPHATUBHBIE PELICHUS.

Pabora c nunopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJIEpKaHUs U3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALINH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPecypcocOepeKeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3HAYEHUsI UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONTUMATIBLHYIO
dbopMy nIpeICTaBIECHUS U BU3yaJIU3alUu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
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OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHUMATh U HCHOJIB30BATh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MOCTH)KEHUIO: COCTABJIATH IUIAH JICWCTBHIA,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HIEHW C TO3WLHH HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO JAESITENBbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS IPAKTUYECKON paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM;
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BJIAJCTh HABBIKAMHM  II03HABATEIbHON  pedUIieKCMM KaK  OCO3HAHHMS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YIbTaTOB M
OCHOBAaHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIU3e pPe3yJbTaToB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce nocTmKeHUsS JMUYHOCTHBIX PE3YIbTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILICHCTBYETCS AMOITMOHATILHBIN HUHTEJICKT, MIPEI0Iar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hEepHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOI'MH, B IPAKTUYECKON EATEIBHOCTH JIIOJIEH;
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YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYkKa, HHEpIIUaJbHAs CUCTEMa OTCuéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3nUecKux 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIESCTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojieicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, HWCHApPEHUE, KOHJICHCAlUs, IJIABJIICHUE, KPUCTAIIM3alUs, KUIICHHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJI, B3AaMMOJICHCTBUE 3aPsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPH ONHCAaHUU TMPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYHH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUHMHY C JAPYTUMU
BCIIMYNHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCTIONB3yd (U3WYECKUE BEJIWYMHBL: JaBJICHHE Tasza, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUUYHNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAN, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITUYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLUN CYNEPNO3UIUA CHUJ, HMPUHIUII PABHOMPABUS HHEPLHUATBHBIX CHCTEM
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OTCu€Ta, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS
ANIEKTPUYECKOro 3apsna, 3akoH KylioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX 0O€30MacHOTO WCIIOIH30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI IO MCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJ0BaHUs, MPOBOJUTH OMBIT M
bopMyIMpOBaTH BHIBO/IHI,

OCYUIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKUMU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCUpoBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOM MOJEIbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3HUECKOU BEJIMUNHBI,

peliaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JOTUUECKH HEMPOTHBOPESUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3uYeCKHE IBIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JJISl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;
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MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE TIPOILECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM JKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUW, B MPAKTUYECKOW NEITEIBHOCTH JIOJAEH, LUEIOCTHOCTh U EIUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUU 3apsl, JIyd CBETa, TOUCUHBIA UCTOUYHHUK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3ajay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TPSIMOJIMHEWHOE pPAaCHpOCTPAHEHHE CBETAa, OTPaXEHHE, IMPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTb;

OMUCHIBATh W3YUYEHHBIC CBOMCTBA BelIeCTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTH  pPAa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsSd (U3UYECKUE BEITMYMHBIL:
ANEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HANpSHKEHHE, DIIEKTPUUYECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIDKYIIAs Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoieOaHuil B KoJNeOAaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
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FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JMHMIIBI, YKa3bIBATh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJTMYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChI, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SJ€p, MpPH OINUCAHUU TMPABUIBLHO TPAKTOBaTh (UIUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JpPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETNUNHBL

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SBIEHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U NMPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJuIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUH, 3aKOH NPSAMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODUHIITEHHA M Portorddexra,
3aKOH COXPAHEHMS 3HEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCa, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTYJaThl bopa,
3aKOH paJIMOAaKTHBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHULBl, 00JacTH)
MPUMEHUMOCTH;

ONpEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOUTh U OIKCHIBaTh H300pa)KEHUE, CO3JaBacMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3WYECKUX SABJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYUIECTBJISAThH MPSIMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSMBIX M3MEPEHUH: MpPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;
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coOr0IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHUNA B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4YeOHO-HCCIIEIOBATEIhCKOM W TPOSKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BEIOWPATh (PU3UYECKYIO MOJCIHb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOoMMMbIC NI €€ PEIICHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHBI,

pelaTh KaueCTBEHHBIC 3a7aUH: BRICTPAUBATh JJOTUYECKU HEMPOTHBOPEUHUBYIO
HEMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyeckue sBICHUS;

WCIIOJIB30BaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIUU
U TIPE/ICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, MOJTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHATU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pPa3anNdaTh yCIOBHS MX O€30MAacCHOTO HMCIIOJIh30BAaHUS B IMOBCEIHECBHON
KU3HU;

NIPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOeKHBIX YICHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCITOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN JKU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, NI COXPAHEHUS 37I0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BHINOJHCHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO PpaCHpeNeisaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATECIHPHOCTh B HECTAHJAPTHBIX CHTYAIlUSIX, aJlcKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

da30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK

1 UeKTpoCTATIHKA 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72

Htoro no paznemny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KosiebaHus https://m.edso0.ru/7f41c97¢c
MexaHu4ecKre U AIEKTPOMAarHUTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CTIEITUATFHON TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmiorexa IIOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoerue atoma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE S1pO S https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ng:;ﬁf;;?ﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;IESHZI;T:;(;KL)EOU/I? £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne Hara uudgponbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

®dusnka — HayKa O MPUPOJIC.

1 Hayunslie MeT(})IK bl nofoH;ﬂ 1 bubmorexa HOK

i 8 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYKAroIIero Mupa
Posb 1 MectTo ¢uzuku B

5 (GhOopMHPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAyYHOU KapTUHBI MUPA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYIECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTsb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexka [JOK
IIBIDKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSMOIUHENHOE 1 bubmuoreka [IOK
NIBIDKEHHE 18.09.2023  https://m.edsoo.ru/ff0c372¢

6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MAJACHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHON TOYKH T10 1 bubmorexa HOK

P 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHtMTT OTHOCHUTENLHOCTH [ amuies. 1 bu6mmoreka [IOK
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WueprinaibHbIe CHCTEMBI OTCYETA. 27.09.2023  https://m.edsoo.ru/ffOc3be8
IIepssbiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 CyHepIo3nuu cuii. Bropoii 3akoH bubmmorexa [IOK
YHEPTOSHR - DTopor 02.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa ai1st MaTepuanbHON TOYKH

10 Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepHaIbHBIX TOUCK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmnorexa [TOK

- P 09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena 11.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent TpeHus.

13 Cuna czn OTI/IBJICI?I/IqS)I r? )44 BI/I)P;CCHI/II/I bubmmorexa [IOK

P P 16.10.2023 = https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH UJIN rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenTt cuiibl. [1medo cumbl. YciaoBus 18.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO TeIa
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2023  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKEHHE
PabGora 1 MOIIHOCTE CHIIEL.

16 Kunernueckas sHeprus bubnmuorexa [JOK
MatepHuaabHON ToukH. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [IOK
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[MoreHuunanpHast SHEPTUsl YIIPYro
ne(OpMHUPOBAHHON MPY>KUHBL.
[MoreHumansHas YHEprHst TeJa BOJIU3U
HOBEPXHOCTH 3eMIIU

06.11.2023

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

08.11.2023

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

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHNMIeCKOM SHEPTHUU
TeJla Ha IPUMEpE PACTHKEHUS
PE3UHOBOTO KI'yTa»

13.11.2023

20

KonTposabHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

15.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKEHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas AsBor aapo

20.11.2023

22.11.2023

27.11.2023

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

24

TermoBoe paBHOBecue. TemnepaTypa
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u e€ usmepenue. lllkana remneparyp 29.11.2023
Ienscus

25 Uneansubiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT 04.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa

26 CpeIHel KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBUKCHMS MOJIEKYJl. Y paBHEHUE 06.12.2023  https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akon JlanbToHa. ['a30BbIe 3aKOHBI 11.12.2023
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS 13.12.2023
pa3peKEHHOTO Ta3ay

29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE 18.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KomuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss 20.12.2023  https://m.edso0.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATBHOTO
rasa

31 Buasl Tennonepenaun bubmmorexa LOK

25.12.2023  https://m.edsoo.ru/ff0c5c36

VY enbHas TEIUIOEMKOCTH BEIIECTRA.

32 KonunuecTBo Tennotel npu bubnnorexka [JOK
Terutonepenave. AanadaTHBIHA 27.12.2023  https://m.edsoo.ru/ff0c5c36

nporecc



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
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

bu6mmoreka [IOK

33
MIPUMEHEHHUE K U30Mpolieccam 10.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTiMoCTh MPOIeccoB B
34 npupojie. Bropoi 3akoH bubmorexa LHOK
PUpOJE. BTOP 15.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TernmoBoit bubmuorexa [JOK
MalluHbI 17.01.2024  https://m.edsoo.ru/ff0c600a
36 Huxi Kapuro u ero KITJ] 92 01.2024
37 DKOJIOTHYEeCKHE TPOOIEMbI
TEIJIOOHEPTEeTUKU 24.01.2024
38 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI 29.01.2024  https://m.edsoo.ru/ff0c6938
KonTponbHas padbora no teme
39 «Momnexkynsipraas pusuka. OCHOBEI bubmorexa [JOK
Y2Up ’ 31.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Wcnapenue u kunenue 05.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3yxa. HackllieHHbIH bubmorexa HOK
AyxE. B 07.02.2024  https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckne n
amop(HbIe Tera. AHU30TPONHUS
42 CBofIID((:l’)rB KpUCTAJJIOB }I(Hp KH1e bubmorexa LHOK
P R 12.02.2024  https://m.edsoo.ru/ff0c65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepHaIbl
43 [InaBiieHnE ¥ KpUCTAIUIH3ALIMS. bubnnoreka [HOK
VenpHast TEMI0Ta MJIaBICHUSI. 14.02.2024  https://m.edsoo.ru/ff0c6708



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
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CyO6numarus
bubmuorexa [JOK
44 v o
PABHEHHE TEILIOBOTO basatca 19.02.2024 | https://m.edsoo.ru/ff0c6820
DneKTpu3aus Tel. DINeKTPUISCKUi
45 3apsn. [IBa Buga 3J€KTpUUECKUX bubmorexa [IOK
21.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsJI0B
IIpoBOgHMKH, TUIIEKTPUKH U
46 H(I))JI OBOIHUKU 3a1f(r))H COXpaHEHUs Bubmzorexa LIOK
yrp ' p 26.02.2024  https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsiaa
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toue4yHnIl di1eKTpUdeCKUi Bubmzorexa LIOK
Y ' p 28.02.2024  https://m.edsoo.ru/ff0c6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepnosunyu bubnuoreka [IOK
3JIEKTPUYECKUX NoJieh. JInHum 04.03.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts Brbmmozexa [IOK
i ' 06.03.2024  https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
TIpoBOMHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTI/Iqu([)KOM noljie Brbmrorexa IOK
P ] 11.03.2024  https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
i bubnmnoreka [JOK
51 D K
FICKTPOCMKOCTD. ROHACHCATOP 13.03.2024  https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUS 3apsHKEHHOTO Bubmiorexa LJOK
pa- p P 18.03.2024  https://m.edsoo.ru/ffoc72c0
KOHJICHCATOPa
53 JlaboparopHas pabota "M3mepenue



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
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54

55

56

57

ANEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOT0 MpUHTEpa.
DIIeKTpOCTaTUYECKas 3allHTa.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cwita Toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenbHOE, HapaIeNIbHOE,
CMEIIaHHOE COeIUHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-JIlenna

20.03.2024

01.04.2024

03.04.2024

08.04.2024

10.04.2024

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAIIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

15.04.2024

17.04.2024

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

60

DJIEKTPUYECKUH TOK B BaKyyMe.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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CBoiiCcTBa JIEKTPOHHBIX ITYYKOB 22.04.2024
[ToynpoBoiHUKH, UX COOCTBEHHAs U

61 MpUMecHas MPoOBOAMMOCTh. CBOMCTBA bubnnoreka [HOK
p—n-nepexona. 24.04.2024  https://m.edsoo.ru/ffOc84ae
[MomynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax v

62 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 29.04.2024 @ https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B Tra3ax.

63 CamMocTosATenbHbIN U bubnnorexa [JOK
HECaMOCTOSITCIIbHBIN pa3psil. 06.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckre npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubnnorexka [JOK
npuMmeHeHue. [IpaBuna TexHuku 08.05.2024  https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok bubnuoteka [JOK
«INEKTPOTUHAMHUKAY 13.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «9nexrpocraruka. [locTosHHBIN bubnmnoreka [JOK
AJIEKTPUIECKUN TOK. TOKH B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CpeIax»

67 PesepsHblil ypok. KonTponbHast bubnuoreka [IOK
pabota mo Teme "DIeKTpoAHAMHKA" 20.05.2024  https://m.edsoo.ru/ffOc8c56

68 PesepBHblit ypok. OGo0maronmii ypok bubmmoreka [IOK
o temam 10 kiacca 22.05.2024  https://m.edsoo.ru/ffOc8f6c



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue ﬂ:;:eﬂnﬂ LI;II?;I;(;i:I:eHBHHe
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBHI U X

1 B3auMoOJercTBHE. MarHUTHOE II0JIE. 1 bubnunoreka LIOK
BexTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON HMHIYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «13yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaboparopHnast pabota 1 1 bubnnorexa [JOK
«HUccnenoBanue neucTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas HHAYKIus. [loTok 1
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C



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
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10

WHIYKIIAHA. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHF)

NunykTuBHOCTD. SIBIICHUE
camonnaykiuu. 3J1C caMonHyKIuu.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHuueckue YCTpOﬁCTBa Hn UX
IIPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArutThl, 3JICKTPOABHUIATCIIb,
YCKOPHUTCIIN 3JIEMCHTAPHBIX YaCTHULI,
HWHAYKIIUOHHAS 11€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

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

12

CB00O/IHBIE MEXaHUYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»



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
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14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromx
Kose0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG SHCKTpOMaFHI/ITHBIC
KosaeOanus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoactso,
nepeavya u noTpedieHue
JIEKTPUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKHe PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnosnb3oBanus

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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3JIEKTPOSHEPTUHU B OBCEIHEBHOM
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmoreka [IOK

21 pacrnpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunsle ¥ MPOI0JIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbHIE BOJHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacTs
cBs3u. Pagnostokamus
o5 KonrtponbHas pabora «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHue
26 CBETa B OJTHOPOJHOM CpeE. bubmuoreka [IOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenune bubnmorera LOK
. https.//m.edsoo.ru/ffOcd4e0
1300pakeHH B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. IIpenenbHbIi bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHHUSI
29 JlabopaTtopHas paborta «3mepenne bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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IMOKas3aTcJId MPEJIOMIICHUA CTCKIIA»

JIunzel. [loctpoeHue n300pakeHuii B

https://m.edsoo.ru/ffOcd67a

30 nuH3e. Dopmysia TOHKOU JIMH3BI bubmorexa LOK
» FOPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JUH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOMCTB
M300paKEHUIA B JIMH33X»
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 .
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpruOOpPbI U yCTPOUCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. [TocTynars bubmuoreka [IOK
CIIELIMAIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ame yIeHHEe BpEMEHH B COKpaIeHUE bubmmorexa [JOK
g P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYIbC PEISITUBUCTCKOM
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U bubmmorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTponpHas padbota «OnrTuka. bubnmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIBHOCTI

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6f0

bub6nmmoreka [IOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE Eu6 [IOK
HOIMOTEKA
41 .0 A.T.
(pororphexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHenue
42 SﬁHmTegI)Ha JIq:Iq)(i)OTOB(i)(;@)CKTa bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢potodaddekxra
JaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XMHUUECKOE NEHCTBUE bubnnorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio 0-4acTHIl bubnmorexa LOK
peop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u mornomnieHrne GpoTOHOB
48 II I/I}ll'lqe exoze aTOM;H co H(()ll)"O OBHA bubmmorexa TIOK
P pexo . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
49 BoiHOBEIE cBoMicTBa yacThIl. BomHEBI but6mmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

OTKpBITI/IC PaAnO0aKTHBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uznyyeHue

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHbliit
peaktop. [Ipobaembl, mepcrneKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHOMN
JHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pErUCTpalvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Bun 38é31H0r0 HEOa. Co3Be3us,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
JIBUXKCHUC. COJ’IHG‘IHaH cucreMma

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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56

S7

Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
II0CJIEI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBostoniu CoJHIa U 3BE3]

58

59

60

Muneunsiii [lyTe — Hama ['anakTuka.
Ilonoxenue u aermxkenne CoJiHIA B
lNanaktuke. ['anmaktuku. Y€pHbie
JbIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHH U aCTPOPUIUKI

62

O6o06uaromuit ypok. Ponb dpuzuku u
aACTPOHOMHUHU B HKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YelioBeKa

63

64

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

O6o6maromuit ypok. Pomib




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

¢uznveckoii Teopun B GopMUpOBAHUH
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX IIPEJCTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasi UHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1
OTHOCHUTEJIbHOCTH
Pesepnbrii ypok. KBanToBas ¢pusuka.

68 DeMeHTHl aCTPOHOMUU H 1 bubmorexa LOK

R https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784
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ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOf/'I noanucbio.

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

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru/ff0c9778; https://m.edsoo.ru/ff0c98fe; https://m.edsoo.ru/ffOc98fe;

https://m.edsoo.ru/ff0c9ac0; https://m.edsoo.ru/ff0c9df4; https://m.edsoo.ru/ff0cals0;

https://m.edsoo.ru/ff0ca600: https://m.edsoo.ru/ff0cab82; https://m.edsoo.ru/ff0ca600;

https://m.edsoo.ru/ffOcab82; https://m.edsoo.ru/ff0cad58;https://m.edsoo.ru/ff0caf06;

https://m.edsoo.ru/ff0ch820; https://m.edsoo.ru/ff0cb9c4; https://m.edsoo.ru/ffOcbb86;

https://m.edsoo.ru/ffOcbd34; https://m.edsoo.ru/ff0cc324; https://m.edsoo.ru/ffOcca54;

https://m.edsoo.ru/ffOcccOc; https://m.edsoo.ru/ffOccfe0; https://m.edsoo.ru/ff0cc6f8;

https://m.edsoo.ru/ff0cd350; https://m.edsoo.ru/ff0cd4e0; https://m.edsoo.ru/ffOcd7{6;

https://m.edsoo.ru/ffOcd67a; https://m.edsoo.ru/ffOcddle; https://m.edsoo.ru/ffOced22;

https://m.edsoo.ru/ff0cf02e; https://m.edsoo.ru/ff0cf862; https://m.edsoo.ru/ff0d1356;

https://m.edsoo.ru/ff0d0e38

leorpadusa 12-e nsgaHune, nepepaboTtaHHoe 5-6 Anekcees A.U, HukonuHa B.B., /iunkunna E.K. u ap.
Lo 25 anpena 2027 roga 1.1.2.5.3.1.2. l'eorpadua 11-e nsgaxue;

nepepabotaHHoe 7 Anekcees A.U, HuKonuHa B.B., iunkuHa E.K. n gp. Jo 25 anpena 2027 roga
1.1.2.5.3.1.3. Teorpadua 12-e nsgaHue;

, NnepepabotaHHoe 8 Anekcees A.U, HuKonnHa B.B., innkmHa E.K. n gp. Jo 25 anpens 2027 roga

1.1.2.5.3.1.4. Teorpadua 11-e nsgaHue;


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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nepepabotaHHoe 9 Anekcees A.U, HuKonmHa B.B., /lnnkuHa E.K. n ap. Ao 25 anpena 2027 roaa

JOKYMEHT NOANMUCAH 3JEKTPOHHOHU NMOANMUCHIO

MNOJJIMHHOCTDb JOKYMEHTA NOATBEPK/IEHA.
w IPOBEPEHO B TIPOTPAMME KPUIITOAPM.

MOINNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu;:

Usparenso:

Cpok peiictBus:

[ata v Bpema co3pganua 3

Mognuce BepHa
078C09D2C05476DC28079A2E5048FF95

MYHULKUNAJTbHOE KA3EHHOE OBLLEOBPA3OBATE/IbHOE YYPEXKOEHUE
"CPEAHAA OBLLLEOBEPA30OBATE/IbHAA LUKONA" C.®OPOJTOBKA
NAPTM3AHCKOrO MYHULIMMASIbHOTO PAMOHA, Boiiko, TaTbaHa
BopucosHa, prim.buh@mail.ru, 252401776521, 2524005715, 07034615838,
1032501024577, MYHUUMUNANBHOE KA3EHHOE OBLLEOBEPA3OBATE/IbHOE
YYPEXKOEHWE "CPEOHAA OBLLEOBPA3OBATE/IbHAA LLUKONA"
C.®PO/10BKA MAPTU3AHCKOIO MYHULUUNANBHOIO PAVIOHA, OwnpekTop,
c. ®ponoska, yn. azo, 9, NMpumopckuin kpak, RU

KasHauelcTtBo Poccum, KasHavelricteo Poccun, RU, r. MockBa, bonbLuow
31aTOYCTUHCKUI Nepeynok, A. 6, cTpoeHune 1, 1047797019830, 7710568760,
77 MockBa, uc_fk@roskazna.ru

[DetictBuTteneH c: 28.08.2023 14:58:00 UTC+10

DetictButeneH ao: 20.11.2024 14:58:00 UTC+10

06.11.2023 12:35:57 UTC+10




