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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanuu, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-ESATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusm OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM MpeaMeramMu. B Hel
ONPENENSIOTCA OCHOBHBIE LIETM M3Y4YeHHUs] (PM3MKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITAThl OCBOCHHSI Kypca (PU3MKH Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOoydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KAaK NPHHLMIBL €ro
IOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (uU3MKu
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoiaraéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTCHIMANA (PU3NYECKONW HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECCKUX TMPHIIOKECHUN
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
po0JIeM pallMOHAIBHOTO NPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopuu ((popMHUpOBAaHUE MPEACTaBICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOIIECCOB).

CHUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexe
BCEro 3a CUET OpraHu3alii AKCIEPUMEHTATBLHON NESATEIbHOCTH O0yJarouIuxcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux paboT. BeijeneHne B yka3aHHOM mepedyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOYYarOIIMMHUCS YMEHHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HWCCIIETOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3amay. [Ipu 3TOM a1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIEIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpuUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus TODKEH NU3ydaThCs B YCIOBUSX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaUMoOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe YyUeHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHUSI U3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00Opy/IOBaHHE MJI YYEHUYECKHX TPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
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 OOYJarOMIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne ITUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:
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e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  (PuU3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, 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 pPa3IU4HbIX 337a4 C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaIHH,
OIPEIENICHMS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIIOBHI NJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraempiii B mporpaMMe MO (U3MKE MepeyeHb JabOpaTOPHBIX U
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

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

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

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPa, B IPAKTHYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxkeHHEe. OTHOCUTEIBHOCTh MEXaHWYECKOI'O JABHKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeneHnui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHUsS, MNYyTH U MEpeMEIICHUS
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBmkeHue. J[BUKEHHME  MaTrepualbHOM TOYKH  TIO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIETIHBIC U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WILTFOCTPAIUS KHHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHus Tejaa, OPOIIEHHOTO IOJ] yIiOM K TOPU30HTY M
TOPU30HTANBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBneHnue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENEICHUS MTHOBEHHOMN
CKOPOCTH.

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

N3ydeHne NBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA [71s1 MatepuanbHbIX 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. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiument tpenus.
Cwuita cOnpOTUBIIEHNS NIPH IBUKEHUU TEJa B KUIAKOCTH WIIN Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

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 MarepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nepopMupoBaHHoi  TmpykuHBL.  [loTeHUManbHAasT  SHEprus Tela  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXAHMYECKOM JSHEPrUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHEM MEXaHUYECKOW IHEPTUu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJIMHAMUKA
Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temnepartyp
Lenbcus.
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Mopens  uneampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
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 KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHMU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxu

TepMmoauHamuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHenus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHAsI TEIIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEIUIONEpEaaye.

[lonsitue 00 anuabatHOoM tpouecce. IlepBblii 3aKOH TEPMOJWHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
WHTEpHIpeTanus padoThI Tasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanuss »HEPrUM B TEIUIOBBIX MamuHax. KoadduuueHT mnosie3noro
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

MN3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIuionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

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. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaiibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa masieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanust v IiiaBJIeHUs] KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIAa 3JIEKTPUUYECKHUX

3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsij.
Onektpuueckoe mone. Hanpsok€HHOCTh  AnekTpudeckoro mnoiid.  [IpuHuun
CYNEPHO3ULIUNA AIEKTPUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

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

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

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 CONPOTUBJIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

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

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CobOcTBenHas 151 IIPUMECHAs MIPOBOJUMOCTD
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [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. 11nazma.

TexHuueckue yCTpONCTBA M TPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTPOABWKYIIEH Ccuibl. KOpoTkoe 3amblKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
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),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.
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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
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKAasl 3alIUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
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
MAarHuTHBIX MOJieH. JIMHMM MarHUTHOM HMHAYyKIUU. KapTuHa NHMHUN MarHUTHOMN
VHYKLWH [0JISI 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.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIIAs Cuila HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKLIHH.

DHeprus MarHuTHOTO TOJIS1 KATYIIKH C TOKOM.

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

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEDAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue ycTpOWCTBA M TPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

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

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IY4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXE€HUE, MPEIOMIICHUE, MOIspu3auus, AUppaKuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIHBIX BOJIH.

KoneOGmromeecs Tei10 Kak UCTOUYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUYECKHUX 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 — JJEKTPOMATrHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

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

OTtpakeHue cBera. 3aKOHBI oTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI IPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaXKECHUS.

Hucnepcus cBeta. CiioxHbIi cocTaB 6enoro cera. L{Ber.

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.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKON ONTHUKHU.

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

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuYecKue yCTpOMCTBa M IPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxiuu crera.

HabOmronenrne nucnepcuu cBera.
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[TonydyeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

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

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3MepeHnue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. JHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue DiinHmreitHa s gorodaddexra. «KpacHas rpaHuna»
dbotorddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

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

Jlemoncmpayuu

®oTo3(dQdeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW 3HEPTUM aTOMa BOJAOPO/A.
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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 U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
Habnronenue JIMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BnusHre pagoaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.
Snepnseie peakunu. [lenenue u cuHTes saep.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
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 3B&nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHE.

ConHeuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/bI TJIaBHOM IIOCIEIOBATEILHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HH 3BE3.

Mineunbiii [lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanaktrke. Tunsl ramakTuk. Paguoranaktukd U kBa3apbl. YEpHBIE ABIPHI B AIpaX
rajJlakTHK.

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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMpl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPUJIOKECHUH ISl OTpeIeNIeHUsI TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE c0O3Be3/11si CeBEpHOIro MOTYIIAPUS U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponr ¢Qusuku u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DM3HUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTUHE MHpPA, POJIb (GPU3UMUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MesxknpeaMeTHble CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(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, MNPU3HAKK TOJ00US TPEYTrOJbHHUKOB,
oTmpeieNICHHE TUIOMIAIU TIIIOCKUX (GUTYyp B 00BEMA TElL.

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.

Texunonocus: JNWHUAM DJEKTPOINEpeaady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLIHWOHHAS II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'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

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIAKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3alNY;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HaydYHOI'O TBOPUECTRA,
pUCyIero pu3nYecKoi 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
Oynymei mpodecCuu 1 peaaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHBI,

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHUCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornueckue aelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHIKCHMS;
BBISIBIIAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaTeiBaTh IJIAaH PEIICHHUS MPOOJEMbI ¢ YUETOM aHaIM3a UMCEIOIIUXCS
MaTepUATbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBbHOCTH;
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 TEPMHHOJIOTMEH, KIHOYEBBIMU IMOHATHUSMU U METOAAMHU
($u3nuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHUs 3ahad (U3UYECKOTO COAECpKaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B IO3HAHUS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3a4auy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHMs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX TIOCTOBEPHOCTDH, IPOrHO3UPOBATh U3MEHEHNE 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 NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3HEIEATEIIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora c nunopmanmueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3NUECKOrO COJIEpKaHUs U3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, pPEecypcocOepexeHHs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

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

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
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OCYILECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacro3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJUICKTHUBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacmnpenenartb pojid ¢ Y4ETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IIO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiiCTBHSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;
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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 OIICHUBATh PHUCKH W CBOCBPEMCHHO INPUHHUMATHh PEIICHUS IO HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSATCIIbHOCTH,

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBHI APYTMX IIPH aHAJM3Ee pPe3yIbTaToOB
JeSTCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

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

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE 3MOIIMOHATIBLHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hEepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIalTHPOBATBCI 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;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

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 HAay4YyHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIIbHOCTH JIFOJIEH;
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YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYkKa, HHEpIIUaJbHAs CUCTEMa OTCuéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, KUJIKOCTEW 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, U3MEHEHHE 00BhEMA TeJl IPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HUCHApPEHHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTAILIM3ALMS, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBHIKECHHE, HCIOJb3ys (HU3WYECKUE BEIIMYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKash MOIINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTHMU
BCIIMYNHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Yad (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCHOJIB3YEMBIX BEIUYUH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITUYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJ, TPUHIUI PABHOMPABUS HHEPLHAIBHBIX CHCTEM
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OTCu€Ta, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII 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 YCTPOMCTB; pa3auyarTh YCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI IO MCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHU, MPU 3ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IHI,

OCYUIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaThb W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoOBaTh pe3yibTaThl IMOTYYECHHOW 3aBUCHUMOCTU (PU3NYECKUX BEITUYHH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yjIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bU3UYECKHE SIBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;
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MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

WCITOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOUN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH TP OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpeNelsaTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHUW, B MPAKTUYECKOW NEITEIBHOCTH JIOJAEH, LUEIOCTHOCTh U EIUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

VUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN JIEKTPUUECKUMN 3apsijl, JTyd CBETa, TOUCUHBIN UCTOYHHUK CBETA, A/IepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJIGKTPOMArHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYLIUWUCS 3apsii, JJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPaHEHUE CBETa, OTpPa)XK€HUE, MpeTOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaIlOaKTUBHOCTD;
OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTH  pPAa3NUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsSd (U3UYECKUE BEITMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
MHOYKIWAST MarHUTHOrO MoJisg, cuia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTD
KaTyIIKH, SHEPTHs JJIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEPUOJ M YacToTa
KoJeOaHnii B KoyeOaTeTbHOM KOHTYpe, 3apsij U CWia TOKa B TPOIECcce
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FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHaIu3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENBHOTO U MAPaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKO€ BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaTH BHIBOBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoB, JenaTh BEIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

coOr0IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHUNA B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4eOHO-HCCIIEIOBATEIhCKOM W TPOSKTHOM
JESATCIIBHOCTH C HCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOWCTB M JITAOOPATOPHOTO
000pyIOBaHUS;

pemath pacuéTHbIe 3aJayd C SBHO 3aJaHHOW (DU3HUECKON MOJENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpaTh (PU3UUCCKYIO MOJECIb, BBIICIATh (DHU3UUCCKHE BEITUYMHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (DU3UUCCKON BEITMYUHBL,

pelaTh KaueCTBEHHBIC 3a7aUH: BRICTPAUBATh JJOTUYECKU HEMPOTHBOPEUHUBYIO
IIENIOYKY PACCYKICHUW C OMOpON Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUH  y4eOHBIX  3aJady  COBPEMCHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS y4eOHOW W HAYYHO-TIOMYJISPHON MH(POpPMAIUH, ITOJTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHATU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OE30MaCHOTO MCIOJIb30BAaHUS B IOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCCAHEBHOW JKU3HU
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYyIIE C BBIIOJHCHHEM pPa3jIMUHBIX COIHUAIBHBIX PpOJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO PpaCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.
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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
Pasznea 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
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
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 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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

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

' Pa3IMYHbIX Cpeiax https://m.edso00.ru/7f41bf72

Htoro no paznemny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoauvecTBo 4acoB 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 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KosiebaHus https://m.edso0.ru/7f41c97¢c
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo0.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 DJ1eMEHTHI KBAHTOBOU OITTUKU 6 Bubmorexa I[OK

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



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}; £41c97¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o0611aro1iee MOBTOpeHNE 4 ngj;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
®dusnka — HayKa O MPUPOJIC.
1 Hayunslie MeT(})IK bl HOSHapHI/ISI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Pousb 1 MecTo ¢uzuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JII0IEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexka [JOK
JIBIKEHNE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSMOJIUHENHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBrm>keHHE MaTepHaIbHON TOYKH I10 1 bubmorera [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuntMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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HuepuuanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 CyIepno3uiuu cuji. Bropoit 3akoH bubmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU
Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTH. IlepBas kocMudeckas bubmorexa HOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KoapdumuenT tpeHus.

13 Cuna CI(:H OTHBHCI;I)H(I:I npu BI/I)P;CCHI/II/I bubmorexa [JOK

P pua https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH UJIU ras3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumbl. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHsI TBEPJIOTO Tea
NMitynsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunetnueckas s3HEprus MaTepuaibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPrUUn

17 [ToTeHmanpHast YHEPTHUS. bu6mmoreka [IOK



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
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[MoreHuunanpHast SHEPTHUs YIIPYTO
ne(pOpMHUPOBAHHON MPY>KUHBL.
[MoreHumansHas 3HEprHsl TeJIa BOJIU3U
HOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTCHITUAIIBEHBIX CUJI C U3MECHECHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHEPTHUU
TeJla Ha IPUMEpEe PACTSHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTposabHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

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

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. Konuyecto
BemectBa. [locTtostHHas ABoraapo

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

24

TermoBoe paBHOBecue. TemnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBHKECHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
Pa3peKEeHHOTO raza
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
30 cnocoObl e€ n3menenus. Koiamaectro bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPrHUsl OJHOATOMHOIO UEATILHOTO
rasa
bubmuorexa [JOK
31 Bugst Terionepesau https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpoiecce
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoOpaTtumocTs nporeccos B

bu6mmoreka [IOK

4 .B i
3 HPHPOZAE. BTOPOH SaKOH https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII/ TernmoBoit bubnuorexa [JOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJ0ru4ecKue npooIeMbl
TEIUIOIHEPTETHKU
38 Ob6o06maromuit ypok «MosekynspHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTponpHas padboTa mo Teme
39 «Monexynspnas pusuka. OCHOBBI bubnnorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIi bubmmorexa LIOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YpasHeHHe Tenu0Boro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3anus Tei. DICKTPUICCKUN bubnmuorexa [JOK



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
https://m.edsoo.ru/ff0c6820
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3apsna. ,HBa BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc

3apsioB
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I OBOIHHUKHU 3a1f§H COXpaHEHUs bubmmorexa [IOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsioB. 3aKOH
47 Kynona. ToueuHbIN 2IEKTPUIECKHAI bubmmorexa [TOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 moust. ITorenman. Pasznoctn bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE
o4 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.



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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55

56

57

58

59

60

DJeKTpOCTaTHYECKasK 3aIIUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

3akon OMa AJist TOTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

SJ'ICI(TPOHHEUI IMPOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

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

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoaa. [loxynpoBogHUKOBBIE

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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puOOpEI
DJIEKTPUUYECKUI TOK B paCTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK
62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
63 CamMocTosATenbHBIN U 1 bubnnorexa [JOK
HECAMOCTOSITEbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U
YCTPOMCTBA U UX MIPAKTUYECKOE bubnuorexa [JOK
64 1
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
65 O6o0maromuii ypok 1 bubnuoteka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«9nexkrpocratuka. [locTosHHBIN bubnmnoreka [JOK
66 . 1
ANEKTpUYECKUil TOK. TOkHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpemax»
PesepsHslil ypok. KonTponbHast bubnuoreka [IOK
67 1
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue II/I[:;:CHI/ISI 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 MHTYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmoneicTere npoBOJHUKOB 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
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

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

JlelicTBME€ MarHUTHOTO TTOJIS Ha

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

6 DJneKTpoMarHuTHas nHAykuus. [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

WHIYKIAHA. 3aKOH AJIEKTPOMArHUTHOM
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
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArutThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTHUII,
HWHAYKIIUOHHAS 11€Yb

O6o06maromuit ypok «MarHutHoe
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/1HBIE MEXaHUYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
neprozaa MajbIX KojeOaHui Tpy3a Ha
HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a»



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/ffOcb820

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. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHBIC
KosaeOanus

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

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEHUS

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

18

19

20

Tpancdopmarop. [IpousBoactso,
nepenavya u norpedieHue
JIEKTPUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKHe PUCKU TIPU
IIPOU3BOJCTBE 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/ffOcca54
ITonepeunsle ¥ POIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBunieHus. 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
OTpaKEHHUS
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 JTuH3bI
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 .
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22
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
KJIaCCUYECKOM MexaHuKu. [TocTynars bubmuoreka [IOK
36 .
CIIELIMAIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ame yIeHHEe BpEMEHH B COKpaIeHUE bubmmorexa [JOK
g P P https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHeprus U UMIYIbC PEISITUBUCTCKOM
38 yacTUnbl. CBsA3b MAcChl C SHEPTUEN U bubnnorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHsl TIOKOS
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.
(poroshexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHenue
42 aﬁHMTeIgI)Ha nq:lq)@oma@(}l@)ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
JaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XUMHUYECKOE NEHCTBUE bubnnorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE:
44
(OTOR/IEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio 0-4acTHIl bubmorexa LIOK
pDOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u mornomnieHrne GpoTOHOB
48 I I/I}ll'lqe exoJie aTOM;H co Hc()bro OBHSI bubnmorexa LOK
P pexon . A M https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OpyTroi. Buabpl 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 bporina. 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.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3inydeHue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepubie peakuuu. SnepHbIi
peaktop. [Ipobrnemspl, mEpCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAECPHON
SHEPreTUKHU

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

Bun 38é31H0r0 HEOa. Co3Be3us,
HpKI/Ie 3Bé3I[BI, IJIaHCTHhI, UX BUAHUMOC
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

57

Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun CosHLa U 3BE3]

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

58

59

60

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUHU B HKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YelioBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o6maromuit ypok. Pomib




,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJCTaBICHUN O IPUPOE

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

67 CHeIUaaIbHON TEOpUHr 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBantoBas dusuka.

68 DeMeHTHl aCTPOHOMHUU U 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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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MOJNNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu:

U3spaTennb:

Cpok pgeiicTBus:

[arta u Bpema co3ganHua M.

Mopgnuce BepHa
257BOEE4ADC317F5A3EE065A1CE740A5C

lanaiaa Hypua FanumynnosHa, Nananga, Hypua NanmmynnosHa,
prim.buh@mail.ru, 251800451516, 04780516669, MYHULIMMNA/IbHOE
KA3EHHOE OBLLEOGPA3OBATE/IbHOE YYPEXAEHWE "CPEAHAA
OBLLEOBPA30OBATE/IbHAA LLIKO/TA" C.CEPTEEBKA NAPTU3AHCKOIO
MYHULUMNANBHOIO PAMOHA, AnpekTop, c.Cepreeska, MpMMOPCKUii Kpaii,
RU

KasHauelcTtBo Poccum, KasHauericteo Poccun, RU, r. MockBa, Bonbluown
31aTOYCTUHCKMI Nepeynok, 4. 6, ctpoerne 1, 1047797019830, 7710568760,
77 Mocksa, uc_fk@roskazna.ru
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