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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpeTio/ilaBanmsi ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3ausax Poccuiickon Penepanun, peATU3YIOLINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a TakXKe YYHUTHIBAET HEOOXOAMMOCTH peaU3aAlUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM MpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHUsS] (PM3MKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJbTAaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

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

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KadyecTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3youi
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUsSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.
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B ocHOBy Kkypca (usuku s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPbIE MOXKHO paccMaTpuBaTh KaK TMPHUHITUIBI €T0
MOCTPOCHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEM Kypc SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX pa3eioB (DU3UKH, BKIIFOYACT KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKA
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBisgeTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraeéT HCIOJIb30BAHHUE
T'YMaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOTIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peamusyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
CONep KaHMsl, TIOCBAMIEHHBIX OKOJOTHYSCKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHS
po0JIeM palMOHATIBFHOTO TPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (u3udeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POTH (PYHIAMEHTAIBHBIX 3aKOHOB M
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAEC, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHCTEeMHO-ACATEIPHOCTHBIN TIOIX0I B Kypce (U3UKH PeaM3yeTcs MPEekKIc
BCEr0 3a CUET OpraHW3aldd SKCIECPUMEHTAIBHOU JIESITCIBHOCTH O00YYaroIIuXCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEeIWHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpaKTUYECKUX padoT. BEIfeeHne B yKa3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
o0pa3oBaTeILHOTO TIPOIIECCa HCXOMS W3 OCOOCHHOCTEW IIAHUPOBAHUSA U
ocHamieHuss kabwnera ¢usuku. Ilpm 3TOM oOecmeunBaeTcs OBJIAACHHE
OOyYarOIIMMHUCS YMEHHUSMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, WCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.
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bonpimoe BHUMaHWE yAENSCTCS PEIICHUI0 PAaCUETHBIX W KAaYeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbIX pasnaenoB. [l KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4YeOHOTO Ipolecca 0a30BbIii ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHETO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSIX
MpeIMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (QU3MKU JTOKHO OBITH
HeoOXxouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Pu3uKe yUeHHYECKUX MPAKTUIECKUX PaboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECNeYMBaeT IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMUSI  M3y4aeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHH.

JlabopaTopHoe 000pyIOBaHHE IS YYEHUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYaloIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne yMmMeHUH OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue NpenCTaBICHUNA O pONM (PUIUKHU AJI Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.
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JlocTrKeHME ITHX IIeNiel 00ecneunBaeTcsl pelieHHeM CIEAYIONNX 3a71ad B
nporiecce u3y4eHus Kypca GU3NKA Ha YPOBHE CPEITHETO OOIIEro 0Opa3oBaHHUS:

NpUOOPETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPO(DU3HKHY;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHOMN
duznyeckoil Monenplo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBUSIM 3a/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBIIQJICHNE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HHpopmaluu,
OIpeIeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PEe3yJIbTaTa;

CO3/IaHWE YCIOBHUH JJISl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIHCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHErO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKEe TMepedeHb JIA0OPAaTOPHBIX M
MPaKTUYECKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelacT BBIOOD
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yJarommxcs.
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COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOrO JIBUKEHMS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOe IBuKeHue. I 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C MIOCTOSHHOW MO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NYTSAMH, IPOWICHHBIMHA TEIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes. IlepBelii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJIa B AKUJIKOCTH WM rase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.
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HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pe3uHOBOM 00pa3siie, OT UX AePopMaIliH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTE€pPHAIBbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETUYECKOUW SHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
nedpopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  CcuWibl.  CBi3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenu CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HACAIbHOTO rasza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEeHHs vacTul rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbToHa. M3omporiecchl B UACaIBLHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUSI Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEeMBI U crIocoObI e€ n3mMeHeHus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEIIECTRA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHU K u3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MPOIECCOB B MPUPO/IC.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEpPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/IyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOIYUYECHHUS! COBPEMEHHBIX MaTEpUasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
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B3zaumopeiictBue 3apsan0B. 3akoH Kynona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHnumn
CYNEPHO3ULANA ANEKTPUUYECKUX Moyiei. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHu4yeckrue yYCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIBbHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma i MOJTHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B raszax. CamMOCTOATENbHBIM M HECAMOCTOSATEJIBbHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OJIYIPOBOJIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JSIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBHUCHUMOCTb CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTB AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napa6ona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBUXKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TpPEHHUSI B TEXHUKE, IOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM MHAYKUMH. KapTWHAa JNUMHWKA MarHUTHOU
WHYKIIUH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BUXKeHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
MHOYKIAHW. OJIEKTPOABHMKYIAS Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITIpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLMHU. OJEKTPOJABWXKYIAs Cujia
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHru4ecKkue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SBneHue 3IeKTPOMAarHUTHOW UHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMM OT CKOPOCTH MU3MEHEHHSI
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanue 1edCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHbLE KOJ1€0AHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konedanus. [lepuoa, wacrora, amrmumryga u (aza KoseOaHUU.
[IpykvHHBIN MasTHUK. MaTremMaTM4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy rApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCabHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennblii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHWE CHIBI TOKA M
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIrUM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHc mpu MOCIENOBATENIBHOM COEAWMHEHUU PE3UCTOpPa, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOspu3aIus, 1udpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana >eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeleBUAeHUs. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Llemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGnrogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHUe,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomie U pacceuBaroiiie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOMparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBAa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapaT, MHKPOCKOI, TeJeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanue cBOMCTB N300pakKeHU B TMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeninu cBera.

HaGmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.
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[ToydyeHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
M3Mmepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaIIECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUEH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. JHEPTHUS
IIOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -HacCTHI.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue wu moriouieHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Jpyroi. Bujsl
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.
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BousHoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOEHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.
Anbda-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [Ipobnembl W TEPCHEKTUBBI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOTIOIEHUS M PErHCTPAIK SJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHn4eckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buinibcona, siaepHblil peakTop, aToMHast bomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul
HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

OTanel pa3BUTHUA aCTPOHOMHH. HpI/IKJ'Ia,IIHOC N MHUPOBO33PCHYCCKOC 3HAUCHUC
ACTPOHOMMUHU.
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Bun 3Bé3mnoro HebGa. Co3Be3musi, spKue 3BE3IBI, IUIAHETHI, WX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeunass akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBINM KJIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabGnronenus: HeBOOPY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUHN JJI1 ONPeeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEBEPHOro MOJyIIAPHS U IPKUE 3BE3MBL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maromniee MOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poJib (PU3UUYECKON TEOPUU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
bu3MYeCcKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
NMO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (puznyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKHUE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPhl M MX IMPOEKUHH HA OCHU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
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POU3BOJHBIC 3JIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OIpe/iesIeHUE MIIOUIA U MIIOCKUX PUryp U 00BEMa Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOM MNPUPOJE, KojeOaTelnbHbIE
JBUKEHMS B )KMUBOM IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IPUpOJE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBINA
aHaJIn3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
($oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonozus: JVMHUM DJIEKTPOIEpeNady, TIEeHEpaTop MEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONPUEMHHK, TEJIEBU30D,
aHTeHHa, tenepoH, CBY-meub, NpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA W OIBITA JEITEIBHOCTH B MPOLIECCE PEeajv3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NI€STEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEeSITETbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCYyIIero (pu3nueckoi HayKe;
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5) Tpy10BOTr0 BOCTIMTAHUS:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHoHANIbHON eSTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiue mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($bu3MKYN Ha POTSKEHUH BCEH KHU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMUYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH 3SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOILECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITeTbHO  (DOPMYJIMpPOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh ILEIu ACATCIBHOCTH, 3aJaBaTh IApAMETPhl M KPUTEPUU HX
JIOCTHXKCHMSI,;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEeMbl C Y4ETOM aHalv3a UMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCKue AeiicTBHA.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU yue€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBATh 3a/auy,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HAaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUN (PU3UIECKOTO CONIEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOWCK, aHaJu3,
CUCTEMAaTH3allUI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJIECpXKaHUS B pa3IMYHBIX (opmarax c
yu€TOM HazHaYeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
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OCYIIECTBIATH OOIICHNUE HA YPOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyallud W CMsAT4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JAECUCTBUI C y4€TOM OOMIHMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh [EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHWBAaTh HJIEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJAECHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBUSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATENIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BIAJCTh HABBIKAMH  IIO3HABATEILHONW  pedeKcuH KaKk  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apTryMEHTHl JPYrHUX IMpU aHaU3€ pe3yJIbTaToB
NeSATEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBEHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIMOHAIILHBIM U3MEHEHUSIM U TMIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh YMOIMOHATFHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €r0 TIPU OCYIICCTBICHHH OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K konmy oOyuyenus B 10 kyacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTbh COPMUPOBAHHOCTh Y 00Y4AIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU JACATEIIbHOCTH JIFOAEH;
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YUHUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnU PU3NUECKUX 3a/1a4;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  IPSIMOJUHENHOE
JBUKEHHE, CBOOOJHOE TMAJEHUE Tell, ABWKEHHE IO OKPYXHOCTH, WHEpPLHI,
B3auMozeicTBre Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HAIPEBAHHMH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAIMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTH BO3/lyXa, [TOBBIIICHNE JABJICHMS T'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZE, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IpOLEcCcax,
AIIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

OMHCHIBATH MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEIUUYMHBI:
KOOpJIMHATa, MyTb, NEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHWE, Macca Teja, CHIIa,
UMITYJIBC T€JIa, KHHETHYECKasl DHEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3MYECKUl CMBICT HMCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS WM E€IWHULIBI,
HaXOoJUTh (OPMYJbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHOJNB3Ys (UM3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi SHEPIrHsi XaOTHUECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; NpU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (GOPMYJbl, CBS3bIBAIOIINE JAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMUYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JI€, HANMPSKEHHOCTD MMOJIA, MOTEHIMAN, Pa3HOCTh MOTEHLIUAJIOB;
Ipy ONHCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHMHY C IPYTUMH BEIMYMHAMY,

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (U3NUYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMI CYNEPHO3ULMN CHUJI, NPUHLIUI PAaBHONPABUS HHEPLUUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIEpaTypoH, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pasiauyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS MAaIlUMH, MHOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUSA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MOBCEIHEBHOM JKU3HU;

BBITIOJHATh AKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNA H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH B
BUJIE TaOnuIl U rpaduKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJB3YS (PHU3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMNOpPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;
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PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILIEH CpelIe;

paboTatb B TpYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJEH, LIEJIOCTHOCTh W €AUHCTBO
bu3HYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PElIeHUH (PU3NYECKHUX
3a/ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEWCTBME MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3ghext (hoTodddexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCHOJb3Yysd (U3UUYECKUE BEIUYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHAYKUUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, WHIyKTUBHOCTH
KATYILIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiji M Cujla TOKa B MpOoIEecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHM TPABUIBHO TPAKTOBATH (HHU3UYECCKUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHWS W €IUHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJINYHMHAMM;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKre BEJIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]T TIoJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Iep, IPU ONHUCAHWHM TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIbI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBI M TPUHLMUNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAJLICIIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUsI AHEPruH, 3aKOH COXPaHECHHUS MMITYyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOe BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

ONpEACsATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI POBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh OKCIICPUMEHTBI 110 HCCIICAOBAHUI0 (DHU3WYECKUX SBICHUN M
MPOLIECCOB € HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHHM: MPHU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUC TAOJHUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;
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coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOJUMBbIE ISl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue BICHMUS;

UCIOJB30BaTh  IMPU  pPELIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOIr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOLIErO0 MHpAa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAFOIIEH CpelIe;

paboTaThb B TIpymle C BBHIMOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOMN MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo 4acoB 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
bu6mmorexka [IOK
21 Kunewarika ! 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica o 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 8 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 10 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny 26
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
1 UeKTpoCTATIHKA 14 https://m.eds00.ru/7f41bf72
[TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B bubmumoreka [IOK
4.2 0
pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 14
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
[TocTostHubIM 25ekTpuyeckuii TOk. Toku B bubnnoreka [JOK
1.1 14 1 2
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
12 MarnuTtHoe nojue. IeKTpoOMarHuTHast 10 1 bubnuorexa [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 24
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.1 10 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckne U dJIEKTPOMArHUTHBIC 5 1 bubnunoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 25
Pasznen 3. OCHOBBI CIEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI cIEIIUATBLHON TEOPUHU 1 0 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 1

Pa3znea 4. KBAHTOBAS ®PU3UKA
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4.1 DIeMEHTHI KBAHTOBOU OIITHUKHU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenme aToma 2 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOC 511p0 2 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 10

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 0 ngg;ﬁfg;grouﬁ £41097¢
Hroro no pasneny 0
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

61 OGoGuaronee novroperne ‘ Mmoo TLeATs
Htoro no pazneny 4
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypcbl

®du3uka — HayKa 0 IpUpo/Ie.

1 Hayunsie MeT(}),K BI HO?li)HEll:)HIf}I 1 bubmorexa HOK

ya A https://m.edsoo.ru/ff0c32e2
OKpY>KaloIlero Mupa
Poie 1 MecTo du3uku B
(hopMHUPOBaHHH COBPEMEHHOMN bubmmoreka [JOK

2 . 1
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESITebHOCTU JTIOACH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmmoreka IIOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnmnoreka HOK
JIB)KEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubmuorteka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 JlaGopaTopnas pabora Ne 1 1 1 bu6muoreka [JOK
"N3mepenue yckopeHus tena” https://m.edsoo.ru/7f41bf72

7 CBoOoaHoe majieHre. Y CKopeHue 1 bubnunorexa LIOK
CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc

3 KpuBonuHeliHOE 1BUXKEHHE. 1 bubmuoteka [IOK

JIBrKeHre MaTepuanbHON TOYKH 10

https://m.edsoo.ru/ffOc3ada
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OKPY>KHOCTH

Kontponbnas padorta Ne 1 o teme

9
"Kunematnka"
[Mpuanmn otHOCUTENBHOCTH ["anumes.
10 NuepuuanbHble CUCTEMBI OTCYETA buGnuorexa [IOK
p N ' https://m.edsoo.ru/ffOc3be8
[Tepssiii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
11 CYyIIepHO3UIINA cuil. Bropon 3akoH bubnnorexa [IOK
yrep . ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuaibHON TOYKU
12 Tperuii 3akon Herotona niis bubnnorexa [JOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsAroTeHus. Cuna
13 Tsoxectd. IlepBas kocMuyeckas buGnuorexa [IOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
14 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuoreka [IOK
Tela https://m.edsoo.ru/ff0c3el18
Jlaboparopnast pabota Ne 2
15 " JIBy>keHUE Tela Mo ACHCTBHEM
HECKOJIBKUX CUI"
Cuna tpenus. Koaddunuent tpeHus.
16 Cuna czn OTI/IBJ‘IGI({I)I/I(I})I pu BI/I)P;(CHI/II/I Bubmiorexa IOK
p pHA https://m.edsoo.ru/ffOc3f76
TeJa B )KUAKOCTH WJIH Ta3e
[ToctynaTtensHOE U BpamaTeaIbHOE
17 JIBMKEHHE a0COIOTHO TBEPOTO Tea. bu6muoreka [JOK
MowmeHT cunbl. I1nedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
18 KonTponbnas padora Ne 2 o teme

"Ilmnamuka"
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19

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE BHKEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

20

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sHeprust MaTepuagbHON
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPIUHr

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

21

[ToTeHumansHas YHEPTHSL.
[MoTeHnmanbHass YHEPTHSI YIIPYTO
neGopMHUPOBaHHON TPY>KUHBIL.
[MoTeHumanpHas SHEPrus Teaa BOIU3U
MMOBEPXHOCTU 3eMIIH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc461a

22

23

24

[ToTeHumanpHpIe U HENOTEHIUABHBIC
cuiibl. CBsI3b pabOTHI

HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH YHEPTHH CHCTEMBI TEIl.

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEepIrun
JlaGopatopHnas pabora

«MccnenoBanue NBUKEHUS TENA,
OpOILIEHHOTO MO/1 YIJIOM K TOPU30HTY»

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c478c

25

26

27

Pemrenue 3agau

Kontponsnas padora Ne 3 o teme
«3aKOHBI COXPAHEHUS B MEXAHUKE»
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW Teopun. bpoyHoBCKoe
nskenue. Auddysus

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

Macca monekyn. Konuuectso

28
Bemtecta. [locTostHnas ABoraapo
XapakTep JBUKECHUS U
29 B3aMMO/ICICTBHS YAaCTHI] BEILIECTBA.
Mogenu cTpoeHus ra30B, KUIKOCTEH
U TBEPABIX TEI
TennoBoe paBHOBecue. TeMmneparypa
30 u e€ u3mepenue. [llkana remmneparyp
Lenbcus
31 WUneanpusriii raz 8 MKT. OcHoBHOE bubnunoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbcouoTHas TeMepaTypa Kak Mepa
32 cpenHen KI/IHGTI/I‘IGCEOf/'nyHepI‘I/II/I ’ bubmmorexa [JOK
https://m.edsoo.ru/ff0c511e
JIBUKCHHSI MOJICKYJI.
33 VYpaBaenue Menzaeneena- Knanelipona
34 N3onponeccel B MEAIBHOM Tra3e U UxX bubnmnoreka HOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
JlaboparopHnast pabota
35 «HMccrenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSTHHS
Pa3peKEHHOTO ra3a
36 Pemienue 3anau
Bnytpennsisa aneprus
37 Tepyl\:(I))IIHHaMH‘{efKOﬁ CUCTEMBI U Bubmmorexa [IOK
N https://m.edso00.ru/ff0c5952
COCOOBI €€ U3MEHEHHUS.
38 Pabora B TepMomHaMuKe
39 Pemienue 3anau Bubmuorexa IOK

https://m.edsoo.ru/ff0c5c36
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40 [IepBblit 3aKOH TEPMOAMHAMUKH buomorexa LIOK
P pMOA https://m.edsoo.ru/ff0c5c36
. bubnuorexa [JOK
4l AnmaaTHeIi mpotecc https://m.edsoo.ru/ffOc5efc
42 [punuun nevictus u KIIJ{ termoBoit bubnunoreka LIOK
MaIINHbI https://m.edsoo.ru/ff0c600a
Heo6paTumocTs nporeccoB B
43 npu g e. Bropoit I3)3111<10H bubmmorexa [OK
PHPOAE. p https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKH
44 Pewenue 3amau
45 DKoJIOTHYEeCKHe TPOOIEMBI
TEIUI0IHEPTETHUKU
46 O6o06maromuii ypok «MolteKysipHast bubnnorexa [JOK
¢usnuka. OCHOBBI TEPMOIMHAMUIKIY https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo Teme
47 «MonexkynspHas ¢puzuka. OCHOBBI bubmmorexa [OK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
48 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnmnoreka HOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAsI U OTHOCUTEIbHAS
49 BIIQYKHOCTH BO31yXa. HackImeHHbIH buomorexa LIOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckne u
50 amop¢HbIe Tena. AHU30TPOIHS bubmuorexa [JOK
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.eds00.ru/ff0c65f0
kpucTayuibl. COBpeMEHHBIC MaTepPHAITBI
51 [InaBneHne u KpucTaUIA3ALMSL. bubmuoteka [IOK

VY aenpHas TEmIoTa IJIaBICHUS.

https://m.edsoo.ru/ff0c6708
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Cybnumarust
bub6nmmoreka [IOK
52 YpasHenue Teniosoro banasca https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Teil. DICKTPUUECKUI
53 3apsi. J(Ba BUIa 3JIEKTPHYECKHUX bubmmorexa [IOK
PAAL g P https://m.edsoo.ru/ff0c6bcc
3apsIoB
54 3aKOH COXpaHEHUs ANEKTPUIECKOTO bubmmoreka [JOK
3apsna https://m.edsoo.ru/ff0c6bcc
BsaumopeiicTBue 3aps/10B. 3aKOH
55 Kynona. TodeUHBIH 3JIEKTPUYCCKUN bubsmorexa [JOK
4 ' P https://m.edsoo.ru/ffOc6ced
3aps
56 Hanpssk€HHOCTB AIIEKTPUYECKOro bubnuoreka [IOK
T1OJISI. https://m.edsoo.ru/ff0c6df2
57 JInHYM HaNPsSHYKEHHOCTH
ANEKTPOCTATUYECKOTO OIS
58 Pemenue 3amau
[1IpoBOIHMKY U TUDIESKTPUKH B
59 3J'Ip€KT I([)CTaTI/I‘IG;HCKOM noljie bubmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
bu6nmorexa LIOK
60 I1
OTeHHHaT https://m.edsoo.ru/ff0c6f00
61 Pabota 31ekTpruueckoro mnos
.. bubnuotexa [JOK
62 .K
dneKTpodumKocts. Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH IIOCKOTO
63 KOHJICHCATOpa. DHEPrus 3apsiKEHHOTO bubmorexa I[JOK
A pa- P p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
64 Pemenne 3amay
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[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMMUPOBAIILHOTO

65 amnmapara, CTpyHHOTO MPUHTEPA. 1
DneKTpocTaTHuecKas 3aluTa.
3a3emIleHue AIIEKTPOIpUOOPOB
KonrponsHas pabora o teme
«Qunekrpocratuka. [TocTosHHBIM Bu6muotexa [JOK
66 . 1
3NeKTpudecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
67 PesepBHEIi ypok. O000IIAOIIHNA YOIK 1 bubnnoreka [JOK
o reMaM 10 knacca https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maomuii ypox 1 bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne aTa H(PpoBbIE
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue f::%y'-l(%ﬂﬂﬂ :)lﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecypenI
DJIEKTPUUYECKUI TOK
Cuna Toka 1
3 HcToyHMK TOKA B 3JIEKTPUUYCCKOM 1
menu. IJC
4 3akon OMa 1t OJTHOPOTHOTO 1
MIPOBOJHMKA (y4acTKa LIEIHn)
5 CoenuHeHus MPOBOIHUKOB 1
Jlaboparopuas padora Ne 1
6 "UccnenoBanue napajjieIbHOTO U 1 1
IIOCIIEJOBATEIFHOIO COSANHEHM"
7 Pemenne 3amaqa
8 3akoH OMa U1t 3aMKHYTOM LIEeNu 1
Jlaboparopuas padota Ne 2
9 "N3mepeHune BHYTPSHHETO 1 1
COTMPOTUBIIEHUSI UCTOYHHUKA TOKA"
10 N3mepenne cuitbl TOKa 1 1
HaIPSDKCHUS
11 TeroBoe JeiicTBHE CUIIBI TOKA. 1
MOoIIHOCTB MEKTPUUECKOTO TOKA.
12 Pemenue 3amay 1
13 Pemenue 3amau
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14

15

16

Konrtponsnas padora Ne 1 o teme
"TIoCTOSHHBIN 1EKTPUUECKUI TOK"

IlocTosTHHBIE MAarHUTHI K UX
B3anUMOJIeHcTBHE. MarauTHoE moJe.
BexTop MarHuTHON MHIAYKIUU.
JIMHUM MarHUTHOW UHAYKLIHUH

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9ac0

17

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBUKYILLYIOCS 3apsKEHHYIO YaCTHUILY.
Cuuna Jlopenna. PaGoTa cutbl
Jlopenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

18

19

20

21

Pemenue 3agau

DneKTpOMarHuTHasi UHIYKIIHS.
[ToTok BeKTOpa MarHUTHOM
uaaykinuu. DJ1C uHAYKIIN. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUU
®dapanes

NunykTuBHOCTS. SIBIIEHUE
camounaykiuu. JJ1C
CaMOMHAYKITUU. DHEPTHsI
MAarHUTHOTO TOJISI KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

TexHu4eckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JE€KTPOMArHMTHI, JIEKTPOABUTATENb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHLI,
VHIYKIMOHHAs I1€Yb

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



https://m.edsoo.ru/ff0c9778
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22

23

Pemenue 3agau

O6o0maromuii ypok «MarautHoe
noJie. DICKTPOMArHUTHAS HHTyKIIHS

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

24

Kontponsnas padora Ne 2 o teme
«MarHuTtHOE 1oJe.
DNeKTpOMarHuTHasi UHIYKLUS»

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

25

CB00o/1HBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOAHHI.
[TpeBparienue sHepruu

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

26

Jlaboparopuas padota Ne 2
«MccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH M MacChl Tpy3a»

27

KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexxJy MeXaHu4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU

bubnuoreka [{OK
https://m.edsoo.ru/ff0cb820

28

29

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHEPIUU B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBieHue o 3aTyXaroMIHX
KoseOaHusx. BeiHyKIeHHBIS
MexXaHN4YeCcKue Kojiebanus. Pe3oHanc.
BBIHY)K}IGHHI)Ie 3J'IeKTpOMaFHI/ITHBIe
KoseOanus

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcb9c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86
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30

Ilepemennsblii Tok. CUHYCOUJAJIbHBII
MEpEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSKEHUS

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

31

Pesucrop, KOHAEHCATOp U KATYyIIKa
HUHAYKTHBHOCTHU B LCTIH IIECPCMCHHOT'O
TOKa

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

32

33

Tpancdopmarop. [IponsBoscTso,
neperaya u norpedaeHue
JIEKTPUYECKON YJHEPTUU

Pemenue 3agau

34

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOCTBE NEKTPOIHEPTUN.
KynbTrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MIOBCEIHEBHON
KHU3HU

35

MexaHn4decKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CKopocCTh pacnpocTpaHEHUs U JJIMHA
BOJIHBIL. [lonepeunsie U Ipo0JIbHBIE
BOJIHBI

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

36

3Byk. CKOpocCTh 3ByKa. [ pOMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

37

38

DNEeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U cKopocTk. [Ikana
OJICKTPOMAardHuTHBIX BOJIH

HpI/IHI_II/Il'IBI PaaruoOCBA3U U

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



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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TeneBuieHus. Pazpurue cpeacTs
cBa3u. Pagnonokanusa

KontponbHas padora Ne 3

bub6nmmoreka [IOK

39
«KoiiebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmosnHENHOE pacIpOCTPaHEHHE
40 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Todeunblil KICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
41 otpaxkeHus cBera. [loctpoeHue bubmmorexa [IOK
P . P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B TUIOCKOM 3€pKajie
[Ipenomiuenne ceera. [lonHoe
42 BHYTpPEHHEE OTPa’KEHUE. Bbu6mmotreka [JOK
[IpenenbHbIi yroJ MOJIHOIO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
Jlaboparopnas padota Ne 3
43 <<H3MI:3 GHFI)/IG nopKazaTenﬂ bubmmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
MIPEIIOMIICHUS CTEKIIa
JIunssl. [TocTpoenue n3obpaxxeHuil B
44 nuH3e. Popmysia TOHKOM JIMH3bBI bubmorexa HOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
Jlaboparopnas pabota Ne 4
45 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX)
46 BomHOBBIE CBOIiCTBa cBETa
Jlaboparopnas pabota Ne 5
" . bubmuoreka [{OK
47 N3mepenue NimHbI CBETOBOM BOJIHBI

C MIOMOILBIO TU(PAKIIUNOHHON

https://m.edsoo.ru/ffOced22
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pemerku”

HOHGpe‘IHOCTB CBCTOBBIX BOJIH.

bubnunoreka LIOK

48
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
49 KontponsHas padora Ne 4 nHa remy
"OnTuka"
I'paHuUIBI TPUMEHUMOCTH
KJIaCCUYECKOU MexaHUKH. [locTymarsl bubnmnoreka HOK
50 .
CIIELIMAIBHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEJILHOCTH
51 ®otonbl. opmyna [Inanka. Dueprus bubnuoreka [{OK
Y UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubnunoreka LIOK
52 .0 A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl portorddexra. YpaBHeHUE
53 3fIHIHTe§Ha n(is)[q)(poma(p(gema bubmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
JlaBnenne cBera. OmbiTel I1. H.
54 JlebeneBa. Xumuyeckoe AecTBre bubmorexa HOK
seBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHECHHUE:
55
(boTORIEMEHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
56 Pemenue 3a1a4d nmo reme «1€MEHTHI bubmuoreka [{OK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
57 Mogens aroma ToMcoHa. OTIBITHI but6mmoreka [IOK

Pesepdopaa no paccesHHIO 0-4aCTHII.

https://m.edsoo.ru/ff0d091a
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IInanerapnas mozens aroma
W3ny4enue u nornomeHue GoToHoB
MpHU MEepexojie aToMa ¢ OJHOTO bubnmnoreka HOK
58 . 1
YPOBHS SHEPruM Ha Apyroil. Bumbl https://m.edsoo.ru/ff0d0Oafa
CIIEKTPOB
59 DOHeprusi CBA3U HYKJIOHOB B sIJIpe. 1 bubmmoreka [JOK
SAnepHble peakuuu. https://m.edso0o.ru/ff0d1356
OneMeHTapHbIe YacTHIIBI. OTKPBITHE
60 no3UTpoHa. MeTo bl HaOMI0IeHHS U 1 bubmorexa LIOK
Tpona. https://m.edsoo.ru/ff0d0e38
perucTparyy 3J1eMEHTAPHbIX YaCTHII.
O6o06mraromuii ypox. Mecto
61 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM 1 https://phys-
Py COBPEMEHHBIX €CTECTBEHHO- ege.sdamgia.ru/
HAYYHBIX MPEJCTABICHUNA O MIPUPOJIE
62 [ToBTOpenue Temsl "MexaHnuka" 1 nttps://ph >
ege.sdamgia.ru/
63 [ToBropenue Temsl "Mexanuka" 1 https://ph >
ege.sdamgia.ru/
64 [ToBTopenue Temsl "MKT. 1 https://phys-
Tepmoaunamuka" ege.sdamgia.ru/
65 IToBTOpenue temsl "MKT. 1 https://phys-
Tepmoaunamuka" ege.sdamgia.ru/
66 IToBTOpEHME TEMBI 1 https://phys-
"OnekTpoauHaMuka" ege.sdamgia.ru/
67 [ToBTOpEHME TEMBI 1 https://phys-
"DneKTpoarHAMHKA" ege.sdamgia.ru/
68 IToBTOpenue Temsl "KBaHTOBas 1 https://phys-
(puzuka" ege.sdamgia.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka / Kacesaao B.A., O611ecTBO ¢ OrpaHMY€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AkinonepHoe obmectBo «M3narenscTtBo «IIpocBemieHne»

» dmsuka, 11 krace/ KacesiaoB B.A., O01mIecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

«IIpoceemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

1. https://phys-ege.sdamgia.ru/

2. https://3.shkolkovo.online/catalog?Subjectld=4

3. https://ege.fipi.ru/bank



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

MOJNNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu;:

U3spaTennb:

CpokK geiicTBus:

[arta u Bpema co3ganHua M.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

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

Mopgnuce BepHa
59CA6999D182D840668455215DF48D55

MYHUUWNOANBHOE BIOAXKETHOE OBLLEOBEPA30OBATE/IBHOE YYPEXOEHWUE
"JIMLEN MIMEHW B.T.CU30BA", TepewuHa, t0nna BacunbesHa,
liceum@edumonch.ru, 510702074821, 5107909736, 06047275550,
1055100081068, MYHUUMNANBHOE BIOAXKETHOE
OBLLEEOBPA3SOBATENBHOE YYPEXAEHME "IMLEN MMEHU B.I.CU30BA",
OWNPEKTOP, TOPO4 MOHYEIOPCK, YIMLA KOMCOMOJ/1bCKASA,
MypmaHckas obnacTb, RU

depepanbHoe KasHavelcTBo, KasHauencrteo Poccuu, RU, r. Mocksa,
Bo/bLwo 3NaTOYCTUHCKUIA Nepeynok, A. 6, ctpoeHune 1, 1047797019830,
7710568760, 77 MockBa, uc_fk@roskazna.ru

[evicteuteneH ¢: 11.09.2024 08:45:43 UTC+03
Jewncteutenen go: 05.12.2025 08:45:43 UTC+03

28.09.2024 10:28:19 UTC+03




