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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUKA TIpernojilaBanusi yuyeOoHoro mnpeamera «DPusnka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10—11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e [IJITAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e coziepkaHue yueoHoro npeamera «dusnka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHWM, M3yd4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS] HOBBIX MAaTE€pHAIIOB C 3aJlaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢Gu3MKKA IS YpPOBHS cpeaHero ooOmiero obpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro

IIOCTPOECHHSL.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HYKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXKICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Pu3nueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN TOAXOJ B Kypce (PU3MKU peaausyeTcsl Mpexkie
BCEro 3a CUET OpraHu3alUM AKCIEPUMEHTAIBLHON JESATEIBHOCTH O0yYarolIUXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BbigeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obOecrmieumBaeTcsi  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHHUSIMU MPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UYECKUX SIBICHUM U TPOILIECCOB B OKPYKAIOILICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEHEro 00111ero 00pa3zoBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e popMupoBaHue HHTEpEca M CTPEMJICHHA OOYyYarommMxcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe TO3HAHHA U (OPMUPOBAHNE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

o opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3YYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMupoBaHME yYMEHUH OOBACHATH SABJIEHUS C  HCIIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e opMupoBaHUE TPEACTABICHUNA O poiu (PU3UKK Ui Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene oOecreynBaeTCsl pelieHHeM CIeIyIONNX 3a1ad B
mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:
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e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpWsX,  BKIOYas  MEXaHWKy,  MOJEKYJSIpHYI0O  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
00bsICHEHUS (PU3NYECKUX SBJICHUN B MPUPOAEC MU U1l NPUHSITHS HPAKTUYECKUX
pEIICHUN B NOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dbu3nueckoil MOJENbI0, 3a/1ay, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue
bu3nUecKoil MOJIeNH, aIeKBATHOM YCIIOBHSIM 3aJ1a4H;

e IOHUMaHWE (PUBUYECKUX OCHOB W MPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

e OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
(¢u3NYeCKUX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauuud HHpOopMau,
OIIPENENICHMS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIIOBHM ISl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETOo
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMMe 1O (U3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJIaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIUMBUIYAJIBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 19 ot 02.03.2026. NcnonHutenb: Xabubynnud U.A. r.lBﬂEKTPOHHbIﬁ
CtpaHuua 5 n3 58. CtpaHnua cosgaHa: 02.03.2026 12:34 =¥ TATAPCTAH



COAEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupojae. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUKEHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ| YIjOM K TOPU30HTY U

TOPpU30HTAJIBHO.
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N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3HOBOM 00pasiie, OT uX JAehOpMAaIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedhopmupoBaHHOM — npykuHbl.  [loTeHnmanpbHass  dSHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckrue yCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHHE: BOLOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

Lenbcus.
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Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUM HACAIBHOIO rasza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: H30TEpMa, H30XO0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUeHHUE. Y AelbHasl TEIJIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMoCTh TPOI1IECCOB B MIPUPOJIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.
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TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacellleHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJIbHasl TeroTa miaBjienus. Cyoaumarnus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsan0oB. 3akoH KyiioHa. ToueuyHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun
CYNEPHO3ULIUNA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3anmoenicTBue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora osnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABIXKYLIasl CUjla W BHYTPEHHEE CONPOTUBIEHUE HCTOYHHKA TOKA.
3axoH Oma i1 OJIHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TemrepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITonynpOBOIHUKHY. CoOcTBeHHas U IpUMECHass  MPOBOAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN TUO]], TaIbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUJTbl TOKA U HaIIPSKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHHUs M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHue SIEKTPOJBMXKYIIeH cuibl. KoOpoTkoe 3ambIKaHHe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psia U IpOBOJUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3ydenne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3MepeHne 3JIeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCylIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, runepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddys3us, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOH XOJIOAWUILHUK, KOHIUIIMOHED, TEXHOJIOTHU
MOJy4YEHUsS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCJIE€ HAHOMATEpUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AIEKTPOHATPEBATEIIBLHBIE puoOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPHUOOPHI, TaThbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIMU. KapTuHa JUHUI MarHUTHOU
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoieiicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HAaIIPaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBJieHUE. [[BU>KEHUE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeKkTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBHXKYIAas Cula WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanaes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABMKYILAS CHJIA WHAYKUAW B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

13
[okyMeHT co3aaH B anekTpoHHow copme. Ne 19 ot 02.03.2026. NcnonHutenb: Xabubynnud U.A. r.lBﬂEKTPOHHbIﬁ
CrpaHuua 13 u3 58. CTpanuua cosaara: 02.03.2026 12:34 =¥ TATAPCTAH



TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUK OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHrne MarHuTHOTO TMOJISL KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 2JICKTPOMArHUTHON MHIYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEDAHUA

Konebarenbnas  cucrema.  (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonunueckue kosebanus. Ilepuon, yactora, amrumMtyaa U ¢aza KojaeOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpum mocCiIenOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCMMOCTH MEPHUOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccienoBanre IMEPEMEHHOIO TOKa B LENH K3 IIOCIEN0BATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTyIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W IPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3I€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHNE JIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIWLIMHE, panap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peroMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHElHOE pacrnpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

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

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodopHkl.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

16
[okyMeHT co3aaH B anekTpoHHow copme. Ne 19 ot 02.03.2026. NcnonHutenb: Xabubynnud U.A. r.lBﬂEKTPOHHbIﬁ
CrpaHunua 16 n3 58. CTpanuua cosaara: 02.03.2026 12:34 =¥ TATAPCTAH



[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKIMOHHON PEIIETKY.
Habnronenue noasipuzaluy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

['panunbl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs13b MacChl C JHEPrUeN U UMITYJILCOM PEISATUBUCTCKOW YaCTULBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddekxra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUe: (POTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHeKT Ha yCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

UccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPrUu aToMa BOJIOPO/IaA.
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BousHoBbIE cBOlicTBA yacTull. Bosnsl ne bpoiins. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopaa mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsl.
Anbda-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Snepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEpPCIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOLINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HccnenoBanrie TpeKOB YacTHIL (110 TOTOBLIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH
Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE

aCTPOHOMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTtouHuk sHepruu CoiHIIA W 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJIacC —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTPEICTICHHUS TI0JIOKEHUsI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HabGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Ponp ¢usukm uW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOH KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3NYECKOM KapTUHBI MUpa B OOIIEM PSAY COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YUYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYCHHEM METOJOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
oTpeieNieHUe IIOMAAH MIOCKUX (GUTYp B 00bEMA Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOW NpUPOJE, KojeOaTelabHbIE
JBIKEHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SBJICHUS B KMBOW MpUpojie, NeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMUS KPHUCTAUIMYECKON PpEMIETKH, CHEKTPATbHBIN
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEpaTop NEPEMEHHOro TOKa,
AIIEKTPOJBUTATENb, WHAYKIUOHHAS I€4Yb, pajap, pPaJuONpPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUKA O0YYAIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX T'PaKIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOr0 OyAyIlIEero;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;
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S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYLIECTBIISATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILENU ACATEIBHOCTH, 33JaBaTh MApAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabarpiBaTh IUIAaH PEIICHUS TPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOITUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUI0 M NPHUMEHEHUIO B PAa3lIMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJlM3UpOBaTh 3ajaady,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUU (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHEIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAJIbHBIE TOAXO0/IbI U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJy4eHHUs MHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS 3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISTh IIOHMCK, aHaJH3,
CUCTEMAaTHU3alMI0 U HWHTEpPIpEeTalHio MH(GOPMAaLUU Pa3INYHbIX BHUIOB U (POpM
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUM OPrOHOMMKH, TEXHHUKH OE€30IMacHOCTH,
TMUTUEHBl, PECypcoCOEpexKeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHMsI HTHPOPMAIIUH U LEJIEBON ayAUTOPHUHU, BHIOHpAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIEHUS U BU3yaTu3alllu.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:
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OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenarth pojid ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TMO3ULUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESATENBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAHUIMH B 001acTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, MIPEATOIaT AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTpEMJICHUE K JIOCTHXKCHUIO 1EeTU U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKa, MHEPIHAIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsJl IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (pU3HUYECKHUE SBJICHUS (MPOIECCh) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMoJielicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JBIKEHHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMa TeJl NIPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyJlle, CBSI3b MEXKIYy [apaMeTpaMHd COCTOSIHUSL Tra3a B  HM30MPOIECcCax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC T€JIa, KNHETUYECKas SHEPTUsl, MOTCHUUAIbHAA YHEPTUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BEJIUYMHAMM;

OINMCBHIBATh M3YUYCHHBIC TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBBIE SIBIICHUS,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHHS MOJICKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JJEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
BJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
NP OINMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEMbIX
BEJIMUMH, UX OO0O3HAYCHMS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUMNBIL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM JSHEPIUM, 3aKOH COXPAHEHHUsI HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO ABUKEHUS MOJEKYI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX UM KOCBEHHBIX H3MEPEHUH, NPH 3TOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpPOBATh pe3yJbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAaHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpH IMPOBEACHUM UCCIIECJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXoauMbIe Jisi €€ pelleHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAaYeHUs (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPENICTABJICHUS YYCOHOW W HAYYHO-TOMYJIIPHON HH(POPMAINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelnesiTh OOS3aHHOCTU U
IJJAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUaIOIUXCS YMEHH:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOUECUHbIM NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (U3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KoJeOaHUs U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJASpU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJIOPOJA, €CTECTBEHHAss W MCKYyCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAUMOCTH  pPAa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeHd, MEPUOJ U YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MPOIECcCce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCH, HCIOIb3Ys
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, TEPUO]I MOTypaciaa, SHEPTUsI CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MapaJuIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocryiartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTH4YEeCKOE BBIPAXXEHHUE M YyCJIOBUS (TpaHUIlbI, OOJACTH)
MPUMEHUMOCTH;

ONpENEIIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M THUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCIIeIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, JenaTh BEIBOABI IO pe3yJIbTaTaM HUCCIICIOBAHMS;
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co0o1aTh mpaBuia 0€30MacHOTrO TpyJa MpH MPOBEACHUH UCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemary pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJENbIo,
UCTIONB3YS (PU3HUECcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEIlIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YE€HHOT'0 3Hau€HUsl (PU3MUECKON BEITUUUHBL;

penaTh KaueCTBEHHBIE 3aJa4X: BBICTPANBATh JIOTUYECKH HEITPOTHBOPEYUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y NIPEICTABICHUS YYEOHOW W HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOIYYaEMYI0 HH(OPMAILHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOI0 UCIOJIb30BAaHUS B MOBCETHEBHON
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyNIE C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpACHpElesTh O0OS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM nudposbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
Pazgen 1. DPUSUKA U METObl HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa ¥ METOIbl HAYYHOTO MMO3HAHUS 2 bubmorexa [TOK
' s Y https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Hunanika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1
AKOHPBT COXPAHCHIA B MEXAHIIKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnorexa [JOK
’ TEOPUHN https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBbI TEPMOTHHAMHIH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
’ Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny

Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIEKTpOCTaTHUKA

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B
pa3IMYHBIX Cpeaax

4.2

Hroro no pazgeny
Pe3epBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

32

[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 02.03.2026. NcnonHutens: Xabubynnux U.U.
Ctpanuua 32 n3 58. Ctpanuua cosgara: 02.03.2026 12:34

Il INIEKTPOHHBIN
=¥ TATAPCTAH


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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/

Pa3pea 1. JIEKTPOJUHAMUKA

11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas

WHIYKIUSA
Wroro no pasaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuueckue u QJICKTPOMAarauTHLIC

2.1
Koie0anus
) MexaHU4YeCKUE M 3JICKTPOMArHUTHhIC
' BOJIHBI
2.3 Ontuka

Uroro no pazgeny

KoanuecTBo 4acoB

K
Beero OHTPOJIbHBIE
padoThI
11 1
11
9
5 1
10
24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun
' OTHOCHUTEIBHOCTH

Hroro no paszneny

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU

4 1

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

33
[okymeHT co3aaH B anekTpoHHon chopme. Ne 19 ot 02.03.2026. NcnonHutens: Xabubynnux U.U. 0 3IEKTPOHHbINA
Ctpanuua 33 n3 58. Ctpanuua cosgara: 02.03.2026 12:34 =¥ TATAPCTAH


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

4.2 Ctpoenue aToma 4
4.3 ATOMHOE PO 5
Utoro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7

Wroro no pasaeny 7

Pa3nesa 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O06o0m1aroriee TOBTOPCHHE 4
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
10.1 (hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
' COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON JAEATEIbHOCTH

T e
YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3YyUSHHBIX (U3MUYECKUX MOJICIICH:
MaTepuagbHas TOYKa, WHEpLHUaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
10.2 TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIECKTPUYECKHN 3apsig — MpU PELICHUU

¢bu3nveckux 3a1aq

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETUUYECKOW TEeopuun
CTpPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE IaJeHHe
T€Jl, JABUKEHHE IO OKPYXKHOCTH, HHEPLMs, B3aUMOJEHCTBUE TEII;
103 mupdysus, OpOyHOBCKOE JBHUXKEHUE, CTPOCHHE KHUAKOCTEH U
' TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,

IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,

MOBBIIICHNE JaBJI€HUS ra3a Mpy ero HarpeBaHUU B 3aKPBITOM COCYJIE,

CBA3b MEXJAy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJAHMHATA, IIyTh, IEpEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
104 MOTEHIMaJbHasE OSHEprus, MeXaHWdeckas pabora, MeXaHHW4ecKas
. MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
WCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAU€HUs M €JAMHHUILIBI, HaXOAWUTH

(hopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYMHaMU

10.5 OnuceiBaTh H3y4YE€HHBIE TEIJIOBbIE CBOWCTBA TEJl U TEIJIOBBIE
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SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JIBYOKCHHSI  MOJICKYJ, CpPEAHEKBAaIpaTH4YHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbl, CBSI3BIBAIONINE JAHHYIO (HU3UYECKYIO BEIUUYUHY C JPYTUMH

BCIIMYHUHaAM

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BeLeCTBa U
AJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCMONB3yd  (PU3MUECKUE
BEJIMYMHBI: NIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOe  IIOJe,
10.6 HanpsOKEHHOCTh MMOJIA, IOTEHLMANl, Pa3HOCTb IOTEHIMAJIOB; IpHU
' OINMCaHUU NPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIB3YEMbIX

BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,

CBS3bIBAIOIME  JIAaHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPAaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLNII CYNEPIO3ULUN CUJI, IPUHIUII
paBHONpAaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJISIPHO-
10.7 KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KylloHa, mnpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU

OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NMPUOOPOB U
10.8 TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS HX 0€30IacHOro

HCIIOJIb30BAaHUS B ITIOBCEIHEBHOM KU3HU

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN H
MIPOIIECCOB C UCMOIb30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUI; MPH
10.9 5ToM (GopMyIHpoBaTh MNpodiaeMy (3a7ady) M THUIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI
10.10 OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3NUECKHUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U
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10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (PU3NYECKUMHU BEIUYUMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

Pemate pacuérHble 3a1a4M ¢ SIBHO 3aJaHHOM (DU3MUYECKON MOJENbIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nyeckrue BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I M OOCHHUBATH PCAJIBHOCTD IOJYUCHHOT'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IC SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTalMi W NpPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HHq)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpbI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370pPOBbS U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUS B Oprmanmeﬁ cpeae

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH ¥ IIJIAHUPOBAaTh JAESATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJOTO W3 YYaCTHHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI
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11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11.1

11.2

11.3

11.4

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIIBHOCTU

JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOJEICH:
TOYEUHBIN IEKTPUYECKUHN 3apsAl, AlepHas MOJEIb aTOMA, HYKJIOHHAas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3ndecKux 3aaa4d

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pusuKw:
JIEKTPUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMMHYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
JNICKTPOMArHuTHAs MHAYKIWs, JCHCTBUE MArHUTHOTO TIOJISA HA
MPOBOJIHUK C TOKOM W JBIDKYIIMHCS 3apsil, 3JIEKTPOMArHUTHBIC
KoysieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXEHWe,  MpeJoOMIICHHE, HHTeppepeHuus, auppakiuus ¢
NOJISIpU3AlMsl CBETa, MUCIEPCHs CBeTa, (OTOAICKTpUYecKuit 3ddekr
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, ©CTeCTBEHHAss M  HMCKYyCCTBEHHAs

PaaOaKTUBHOCTD

OnuceiBaTh M3Y4YCHHBIE CBOWMCTBA  BelleCcTBa  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHUYCCKUC, IJICKTPHUYCCKYIO MPOBOAMMOCTL PAa3JIMYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (MPOIECCHI), HUCIOIB3Ys
¢bu3nueckue BENWYHMHBL:  OJCKTPUUECKUN  3apsl, CHiIa  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO
nonsi, cuia Awmmepa, cuna JlopeHla, WHAYKTUBHOCTb KaTYIKH,
SHEPTUsl JJIEKTPUUECKOTO M MArHUTHOTO TMOJIEH, Mepuoj U YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHUYECKUX DJIEKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHue W ONTHYECKas CUJia JIMH3bI; MPU OMHCAHUU NPABUIBHO
TPaKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HAaYeHMUsI U EOUHMIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYTO (1)I/ISI/I'-IGCKYIO BCIIMYHHY C APYTUMH BECIUMYNHAMU
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OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIOJIb3Ys

¢u3nyecKkne BEIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJIUHA

BOJIHBI M 4YacTOTa CBETa, SHEPrHs U UMIYJIbC (POTOHA, NEPUOA

115 nojaypacmnaza, DJSHEpPrus CBA3M aTOMHBIX sAI€p; IpU ONKMCAHUU
' MPaBIWIBHO TPAKTOBATH (PU3UYECKUI CMBICI MCIIOJIb3YEMBIX BEJIIMYHH,
ux 0003HAYCHUS W EIMHHIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE

NaHHYI (GU3NYECKYIO BEIMYUHY C JPYTMMHU BEIMYMHAMM, BBIYUCIATH

3HA4YCHUC (bH?)PI‘ICCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
116 3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
' dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpaHMIIBI, 00IACTH) TPUMEHUMOCTH

117 OHpeI[CJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIMU MArdHvuTHOTO IIOJIA
IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIbIL HopeHua

118 Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
' 3€pKaJioM, TOHKOU JIMH301

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI; MpH
11.9 sToM (opmynupoBaTh TMpobieMy (3agady) U THUIOTE3Y YUIEOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O6OPYI[OB8.HI/I$I, MMPOBOAUTH OIIBIT U (l)OpMy.]'II/IpOBaTL BBIBObI

OcyiecTBiaTh MpsIMbIE U KOCBEHHbIE HM3MEPEHUsS (PU3MUECKHUX
11.10 BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEeHHs U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCI.HHOCTCfI I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpAMBIX HM3MEPEHUH; TMpPH ITOM KOHCTPYHPOBATH YCTAaHOBKY,
11.11 (buKCcUpoBaTh PE3yIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHUX
BEJTMYMH B BHJIE TaOJIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI MO pE3yIbTaTaM

HUCCICI0OBaHUA
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11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCIIEI0BATENIbCKOM M TPOEKTHOM JAESITEILHOCTH C MCIIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

Pemrate pacuérHple 3ama4yu C SIBHO 33JaHHONW (DU3NYECKON MOJIEIbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIIOBUSL  3a/ladydl  BHIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI U OICHUBATH PEAbHOCTH MOJyUYEHHOTO 3HAUCHHUSI

(bu3nYecKOil BETUYNHBI

Pewate Ka4eCTBEHHbIE 3a1a4H: BBICTPaNBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIAECHUW C ONOPOM HA M3YUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IC SABJICHUSA

Wcnonp3oBaTh Mmpu  pelleHUH y4eOHBIX 3aJad  COBpPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTallMd M MpeACTaBIeHUs Y4yeOHOM M HayyHO-IOIMYJIIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IWYHBIX HUCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

OOBSACHATh MPUHUUIBI ACUCTBUS MallUH, MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS HUX OE30MACHOTO HCIIOJIb30BAHUS B

HOBCCHH@BHOﬁ KHN3HU

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, JJISI COXPAHEHUS 3I0POBbS |

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Oprmanmeﬁ cpeae

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUIaHUpOBaTh ~ paboTy  TpYIIbl,  pPalUOHAIBHO  PACHpeneniTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOT0 U3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl

40

[okyMeHT co3aaH B anekTpoHHow copme. Ne 19 ot 02.03.2026. NcnonHutenb: Xabubynnud U.A.
Ctpanuua 40 n3 58. CtpaHuua cosgaHa: 02.03.2026 12:34

g SIEKTPOHHbIIA
¥ TATAPCTAH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kox npoBepsiemoro
pasaena 3JIEMEHTA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®usuka — Hayka o npupone. Hayunbie
METO/Abl TO3HAHUSl OKPYKArOUIEro MHpa.
1.1 Ponp skcnepumeHTa W TEOpHM B MPOLIECCE
MO3HAHMUS  NPUPOJABI.  DKCIEPUMEHT B

¢buznke

MopenupoBanue (GU3MYECKUX SBICHUH |
IIPOLIECCOB. Hayunsie TUIIOTE3HI.
®dusnyeckue 3aKOHBI U TEOpUHU. | 'paHUIBI
1 NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
' [Mpuammn cootBercTBHs. Ponp u  Mmecto
¢u3ukn B (HOPMUPOBAHMHM COBPEMEHHOM
Hay4yHOM KapTUHBI MHpa, B MPAKTUYECKOH

NESITEIbHOCTH JIFOIEN
2 MEXAHUKA
KMUHEMATUKA

Mexannueckoe IBUKEHUE.
2.1.1 OTHOCHUTEIBHOCTH MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[Iepememenue, CKOPOCTH (cpenuss
CKOpPOCTb, =~ MTHOBEHHass  CKOpPOCTb) |
2.1 YCKOPEHHE  MaTepHalbHONM  TOYKH, HX
NPOEKIIMM Ha OCH CHCTEMbl KOOpJIUHAT.
Clio)keHHEe TIEpEMEIICHUH H  CJIO0XKEHUE
CKOpoCTe
PaBHOMEpHOE " PaBHOYCKOPEHHOE
2.13 npsMosinHeiiHoe — aBwkeHue.  ['paduku

3aBHUCHUMOCTH KOOpJAWHAT, CKOPOCTH,
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YCKOpEHHS, INyTH WU  IEPEMEILICHUS

MaTepHaHBHOfI TOYKH OT BPEMCHHA

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IaJCHUSA

KpuBonuneiinoe asuxenue. PaBHoMepHoOe
JNBIDKEHHUE  MaTepUalibHOM  TOYKHA 10
2.1.5 OKPYXHOCTH. YTJ0Bas CKOpPOCTh, JUHEHHAs
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpocTpeMuTEIbHOE YCKOPEHHE

TexHnyeckue  ycTpoWcTBa:  CHUIOMETD,
2.1.6 JBUKEHHE CHAps/IOB, LIEMHbIE U PEMEHHBIE
neperayu
IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctu. HMccmenoBanue
COOTHOILLUEHUS MEXIY Iy TSIMH,
IIPOMICHHBIMHU TEJIOM 34 MOCIEN0BATEIIbHbIC
paBHbIE  IIPOMEXYTKM  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHMM C HadaJbHOU
CKOpPOCTBIO, paBHOM Hym0. M3ydeHue
JBWKEHHs IIApUKa B BSI3KOM >KUIKOCTH.
W3ydenue nBUKEHUS Tea, OpPOIIEHHOIO

TOPU30HTAIIBHO
JMHAMUKA

[lpunnun  otHocutenbHOCcTH  [anunes.
22.1 IlepBbit 3akoH Hbrorona. Muepuuanbhbie

CHUCTEMBI OTCUETA

299 Macca Tena. Cuna. [TprHIMDO
o CYNIIEPITO3UIINHT CHJT
2.2 yHep

Bropoii 3akon HeroToHa 111 MaTepuaibHON
223 TOYKM B HWHEPLUAIBHOW CHCTEME OTCUYETA
(UCO). Tpermit 3akoHn HproTona s

MaTCpHUaJIbHBIX TOUCK

Y 3akoH  BcemMupHOro TaAroreHus. Cuna
TskecTu. IlepBas KocMHMuecKass CKOPOCTb.

42
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Bec Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe Ttpenue. Cuna TpeHHs
CKOJBXEHUSI M CHJIa TPEHUS IIOKOS.
2.2.6 Koaddurment TPEHHUSI. Cuna
COMPOTHUBIICHUSA TIPU JIBIXKCHHHM Tela B

KHUOKOCTHU WUJIM I'a3¢

Yy [TocTynarenbHoe 51 BpaIaTebHOe
JBUKCHHE a0COTIOTHO TBEPAOTO TeIa

Mowment CHJIBI OTHOCHUTEJILHO ocH
2.2.8 BpaIlCHHUS. IIneuo CUJIBL. YcnoBus

paBHoBecust TBEpAoro Tena B UCO

559 TexHuyeckue yCTpOMCTBA: MMOAUIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

IIpakTrueckue paboTHI. Nsyuenue
JBAKEHUS Opycka 1o HAKJIOHHOU
IUIOCKOCTH TOJ JCHCTBUEM HECKOJIBKHX
cwi. MccnepnoBaHue 3aBUCHMOCTH  CHII
2.2.10 YIPYIOCTH, BO3HMKAIOIIUX B
nepopMUpyeMoOil NpyXKUHE U PE3HMHOBOM
oOpasue, OT BEJIWYMHBI HMX JedopMaluu.
HccnenoBanue yCIIOBUH paBHOBECHS

TBEPAOTO TEJIa, UMEIOLLET0 OCh BpaICHUS
3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynec MarepuanbHOM TOYKH, CHCTEMBI
23.1 MaTepualbHBIX TouYeK. Mmmynbc cuiasl u

HU3MCHCHHUEC UMITYJIbCa TCJIa

3akoH coxpa”HeHus wumnyiasca B HCO.

232
23 PeakTHBHOE IBHMIKCHUE

233 Pabora cuibl
234 MoOIIHOCTE CHIIBI
53 Kunernueckass sHepruss  MaTepHAIBHOU

3.5

TO4KHU. TeopeMa 0 KHHETUYECKON SHEPTUn
2.3.6 [lorenumaneHas sHeprus. IloreHunanbHas
43
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SHEprus YIIPYTO nepOopMUPOBAHHOM
npyxusbl. lloTeHimanbHass SHeprust Telna

BOJIM3M IOBEPXHOCTHU 3eMITN

[lorennuaneHple ¥ HENOTCHLUAIBHBIC
cunbl. CBsi3b  pabOTHl HEMOTEHIMAIBHBIX
2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEpPTrun
CHCTEeMBl  Tel.  3aKOH  COXpaHEHHS

MEXaHUYECKON YHEPrUun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
39 TexHuueckue ycTpoicTBa: JBUKEHUE PAKET,
o BOJOMET, KOIIEp, NPY>KUHHBIN MHUCTOJIET
[Ipaktnyeckne paboTsl. M3yueHwe cBs3u
2310 CKOpOCTEM Tel Npu HEYNpyroM yjaape.

HccnenoBanne cBsi3u pabOThl  CHUJIBI  C
M3MEHEHHEM MEXaHUUYECKOW FHEpIuu Teja
3 MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUH

OCHOBHbIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOM  Teopuu.  bpoyHoBCKoe

3.1.1 JBUKECHHUE. Huddysus. Xapakrep
JOBUKEHMSI M B3aUMOJEHCTBHSA  YaCTHI

BCIICCTBA

Mogenu cTpoeHUsl Ta30B, KUIKOCTEH U

3.1.2 TBEPIABIX TeN U OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJEIIEH
31 313 Macca wmounekyn. KonudecTBo BeliecTsa.
o IToctrosinHas ABoragpo
314 TennoBoe paBHoBecue. Temmeparypa u eé
o n3Mepenue. [llkana remneparyp Llenscust
Monens wuneamsHOoro rasa. (OCHOBHOE
3.1.5 ypaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOU
TEOPHUH MJICATIBHOTO ra3a
316 AbGcomoTHass  Temmeparypa Kak = Mepa
o CpelHEW KMHETUYECKON SHEPIUH TEILIOBOTO
44
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3.1.10

3.2.1

322

3.2 3.23

324

3.2.5

JnBHKeHUs yactul rasa. [llkana temneparyp

KennBuna

VpaBnenue Knaneiipona — Menpaeneesa.

3akoH JlanmbToHa

T"azoBEIe 3aKOHEL. N3onporiecchr B
HIeaIbHOM raze C HOCTOSTHHBIM
KOJIMYECTBOM BELIECTBA; n30TepMa,

n30x0pa, n3obapa

TexHuyeckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTp

[Ipaktuyeckue pabotbl. M3mMepeHue macchbl
BO3JyXa B KJIACCHOM KOMHAre.
HccnenoBanue 3aBUCUMOCTH MEXTY
rapaMeTpamMl COCTOSIHUSL  Pa3peskeHHOTro

rasa

OCHOBbI TEPMOJAMHAMUKHU

TepMOI[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHHH
OHEPIUia TepMOHHHaMHHGCKOﬁ CHUCTCMBI H

CoCco0ObI €€ N3MEHEHUS

KonuuecTBo TETTOTHI " pabora.
BHyTpeHHssT ~ SHeprus  OJHOATOMHOTO

NACAJIbHOIO ra3a

Buasl temnonepenayu: TEMIONpOBOIHOCTD,
KOHBEKLIMs, u3nydeHue. TemnoémMkocTh
Tena. YaelbHas TEINIOEMKOCTL BEIIECTBA.

Pacuér KOJIMUEeCcTBa TEIIOTHI IpU

TeIUIonepeaye

[TepBsrit 3aKOH TEPMOJUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHa
TEPMOJUHAMUKHI K H30MPOIIECCaM.

I'paduueckas uHTEpIIpeTanis paboThI raza

TennoBble MamuHbl. [IpUHIMIIBI AENCTBUS

TEIUIOBBIX MalI}H. [IpeobpaszoBanus
SHEeprun B TETIOBBIX MalHax.
45
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Koadduument nonesznoro neiictsus (nanee

— KII[) rermoBoit mamuubl. [{ukn KapHao u

ero KIIJI
Bropoit 3aKO0H TEPMOJAVHAMUKH.
326 Heo6patumocTs mpolieccoB B MPUPOJE.
o TemnoBele  aBUTATENN.  ODKOJIOTMYECKHUE
POOJIEMBI TEIIOHEPTETUKU
TexHudeckue  yCTpOWCTBAa:  JIBUIaTellb
3.2.7 BHYTPEHHETO CrOpaHwusi, OBITOBOI
XOJIOUIBHUK, KOHJTUIITUOHED
108 [IpaxkTueckue paboTHL. N3mepenue

yAETbHOU TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BbIE
I[TEPEXO/IbI

[TapoobpazoBanue u KOHJICHCAIIUS.
331 Hcnapenue u kuneHue. YenbHas TEIUIOTa
napooOpa3zoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

139 AOCOIIOTHAsT U OTHOCHUTEIIbHAS BIIAYKHOCTD
BO3ayxa. HacklleHHsbIi nap

TBépnoe Ttemo. Kpucraiumueckne u
133 amopdHbIe Tena. AHM3OTPOIHUS CBOMCTB

KpUCTaJlJIOB. >KI/II[KI/IC KpHUCTaJJIbI.

33
CoBpeMeHHbIE MaTepHalIbl

334 [InaBnenve u Kpucramnuzauus. Y JenbHas
TeruioTa muasieHus. Cyonumanus

3.35 VYpaBHeHHe TeI0BOro 6anaHca

TexHuueckue ycTpoOHCTBa: TUTPOMETP M
TICUXPOMETP,  KAJIOPUMETP, TEXHOJIOTHH
3.3.6 MIOJIyYEHHsI COBPEMEHHBIX MAaTEpUajoB, B
TOM qrcIe HaHOMAaTepHaJoB, u

HaAHOTCXHOJIOTNH

337 [IpaxkTrueckue paboTHI. Hsmepenne
BIIQ)KHOCTH BO3yXa

46
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4.1.1

4.13
4.14

4.1

4.1.7

4.1.8

4.1.10

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA

DnekTpu3anusi Tela. OJEKTPUYECKUA 3apsij.

JIBa Bua SIEKTPUUYECKUX 3apsI0B

[IpoBoaHUKH, JIHUDIIEKTPUKUA "

MTOJTYTIPOBOAHUKHI
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
BzaumopeiictBue 3apsanos. 3akod Kynona

DnekTpuyeckoe mosie.  Hampsok€HHOCTH
3JIEKTPUYECKOIO T1OJIA. [IpuHnnn
cynepno3unuu. JIMHUM  HAOPSHKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

Pabota cua 21E€KTPOCTATHYECKOTO IOJIS.

Ilorenuuan. Pa3HocTh MOTEHIIHNATIOB

HpOBOIIHI/IKI/I H JUBJICKTPUKHU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBHGKTPI/I‘IGCKEISI

IMPOHUIIACMOCThb

ONeKTPOEMKOCTD. Kongencarop.
ONeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsHKeHHOr0 KOHAEHcaTopa

TexHndeckue ycTpoicTBa: 3IIEKTPOCKOTI,
JIEKTPOMETP, DIEKTPOCTATUUECKas 3allMTa,
3a3eMJIeHHe ANEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

IIpaxTrueckue paboTHI. H3mepenune

ANEKTPOEMKOCTH KOHIEHCATOPA

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

4.2.1
4.2

422

423

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. WCTOYHHKU TOKA.

Cuia Toka. ITocTOSHHEBIN TOK
Hanpsioxenue. 3akon OMa 1151 ydacTka enu

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE

COIIPOTUBJICHUEC BCIICCTBA

47
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424 ITocnenoBarensHOE, napajiesibHOE,
CMEIIIAHHOE COCIMHEHHUE ITPOBOIHUKOB

Pabora »snekrpuyeckoro Toka. 3aKOH
4.2.5

Jxoyia — Jlenua
4.2.6 MOUIHOCTD JIEKTPUYECKOrO TOKA

anexTpoaBwkymas cuna (nanee — DJC) u
427 BHYTPEHHEE COIPOTUBICHUE HCTOYHUKA
Toka. 3akoH Oma 119 TOJHOK (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

DNEeKTpOHHAsT  MPOBOAUMOCTh  TBEPIBIX
408 METaJUIOB. 3aBHCUMOCTb CONPOTHUBIICHUS
METaJUIOB oT TeMIepaTyphl.

CBepXmpoBOJIUMOCTD

425 OnexTpuyeckuii TOK B BakyyMe. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

[TomynpoBoaHUKH. CobcTBeHHas u

MIpUMecHast MPOBOAUMOCTh
4.2.10 .

MOJYTIPOBOJIHUKOB. CgoiicTBa p-n

nepexoza. IloxynpoBoHUKOBBIE TPUOOPEI

DONeKTpUYecKUid TOK B  AJIEKTPOJIUTAX.
4.2.11 ONEeKTPOIUTHYECKAS JUCCOLUAIU.

DNeKTpoIn3

DNEeKTPUUIECKHUI TOK B razax.
CaMoCTOSATENbHBIH M HECAMOCTOATEIbHBIN
4.2.12 pasps. Paznmuunbie THTIBI
CaMOCTOSITENILHOTO  pa3psaa.  MoiHuS.

IImazma

TexHuueckue  yCTpOMCTBA:  aMmIepMeETp,
BOJIETMETP, peOoCTaT, MCTOUYHUKU TOKa,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
4.2.13 ANEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP COTPOTUBIICHHS, BaKyyMHBIN
MO, TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,

HOJ'IYHPOBOJIHI/IKOBI)II\/’I JHUOJ, raJIbBaHUKa

48
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[IpakTrueckue paboTHI. N3yuenne

CMEIIaHHOTO COEAVNHEHUSI PE3UCTOPOB.
4.2.14 N3mepenne 3JIC UCTOYHMKA TOKa M €ro

BHYTpPEHHEro conportuieHus. Habmonenue

3IIEKTPOJIU3a

11 KITACC

Kon Koanposepsiemoro
pasaena 3JIEMEHTA

4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

IIpoBepsieMble 3IeMEHTHI COTePKAHUS

HOCTO?IHHI)IC MArduThbI.
43.1 i
B38.I/IMO,HCI/ICTBI/Ie IIOCTOAHHBIX MAarHUTOB

MarnutHoe mone. BekTtop MarHuTHOU
uHAyKIud. [lpuHoun cyneprno3uinuu.
432 Jlunun maruuTHOM mMHAyKuuu. Kapruna
JUHUM MArHUTHOM HWHAYKUUWA — TOJIS

IMOCTOAHHBIX MaroHuTOB

MarsuTtHoe 10J1€ MPOBOJHUKA C TOKOM.
Kapruaa  nauHMN  1monas  JJIMHHOTO
IpPsIMOTO IIPOBOJHHMKA M 3aMKHYTOIO
4.3 433 KOJIBLIEBOTO TIPOBOJHUKA, KaTyIIKH C
TOKOM. OmnebIT Opcrena.

B3anmoneiicTBre NpOBOJIHUKOB C TOKOM

Cuna Amnepa, €€ MOyJb U
434
HalpaBJieHUE

Cuna Jlopenuna, €€ MoOaylb U

HaIipaBJICHHUC. I[BI/I)KCHI/Ie 3apH)KCHHOﬁ
435

JaCTullbl B OJHOPOAHOM MArHvuTHOM

nosie. Pabota cuner Jlopenia
4.3.6 SIBneHune ANeKTPOMAarHUTHON MHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMU

4.3.8 2/C WH]TyKIIHH. 3aKoH

49
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3JIEKTPOMAarHuTHOM nHAyKuuu Papanest

BuxpeBoe anextpuueckoe mnone. IJC

WHIYKIIMA B TIPOBOJHUKE, ABUKYIIEMCS

439 IOCTYIIATENIBHO B OJTHOPOTHOM
MarHuTHOM I10JIe
4.3.10 [IpaBuso Jlenma
NHAYKTUBHOCTS. SIBnenune
4.3.11
camounaykuuu. IC camonHyKIMKU
OHeprusi MarHUTHOTO TOJSl KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpPOMCTBA: IOCTOSIHHBIE
MAarHuThl, AJIEKTPOMArHUTHI,
43.14 3IEKTPOJABUTATENb, YCKOPUTEIHN
JJIEMEHTAPHBIX YaCTHLl, WHAYKLHWOHHAs
neyb
[Ipaktuueckne  pabotel.  W3ydenwue
MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.
4315 UccnenoBanue A€MCTBUS TMOCTOSHHOTO

MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUS
3JIEKTPOMArHUTHON UHIYKIIMHU
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Komebarensnas cucrema. CBoOOHHBIE

KOJIeOaHHS. rapMOHI/ILIeCKI/Ie KoJieOaHusI.

> Ilepron, yacToTa, aMmauMTyaa u (asa
KoJieOaHuI
5.1 [Ipy»xuHHBII MasITHUK.
512 MaTeMaTH4YeCKHi MasTHHK
YpaBHEeHHE TAPMOHUYECKUX KOJICOaAHMIA.
5.1.3 Kunematnueckoe W gUHaAMHYECKOE
OIMCAaHME KOJeOATEILHOIO IBUKCHHS
5.14 [IpeBpamenue SHEPTUU npu
50
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rapMoOHMYeCKnX  KoneOaHusix. CBs3b
AMILUTATY JIbI KoJIeOaHui UCXOIHOU
BEITMYHMHBI C aMIUIUTyJIaMU KOJICOaHHA

e€ CKOPOCTHU U YCKOPEHUS

Konebarenpubiii  koHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KoseOaHus B
UJICATBHOM  KOJIeOaTeIbHOM — KOHTYpE.
AHanoruss MexXIy MEXaHHYECKUMU H
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKoH COXpaHCHHA OHCPI'ur B

U/ICTBHOM K0JIe0aTeTbHOM KOHTYpe

BrinyxneHnbie MeXaHUYECKUe
Kosebanus. Pesonanc. Pe3onancuas
KpHBas. Brinyxnennbie

QJICKTPOMAarauTHLIC KoJIeOaHHsL.

[lepemennbiii  Tok. CuHHycCOMAAIBHBIN

IIEPEMEHHBIN TOK.

MomHOCTh TIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYAHOE u JIEHCTBYIOIIEE

3HAYCHHE CUJIbI TOKA U HAIIPSIXKCHUA

Tpancpopmarop. [IpousBoactso,
nepegayda u notpelieHue
JIEKTPUIECKON DHEpIUu.
5.1.10 OKOJIOTHYECKHE pPHUCKH npu
IIPOU3BOJCTBE JJIEKTPUUYECKOW DHEPIHH.
KynsTypa HCIIOJI30BAHUS
AJIEKTPO’HEPIHH B IOBCEAHEBHOMN KU3HU
TexHuueckue ycTpoiicTBa: cericmorpad,
5.1.11 BIIEKTPUYECKHI 3BOHOK, JIMHUHA
aJeKTponepeaay
[Ipaktuueckue pabotsl. MccnenoBanue
5.1.12 3aBUCUMOCTH rnepuoja MaJIbIX

KoJIeOaHUI T py3a Ha HHUTH OT JIMHBI
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HATH WU Maccel rpysa. McciaepoBanue
MEPEMEHHOTO0  TOKa B  LEeNU W3
IOCJICIOBATECIBHO COETUHEHHBIX

KOHJICHCATOpa, KaTyIIKHU U PE3UCTOpa
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCIIOBHS

pacnpoctpanenusi. Ilepuoa. CkopocThb
5.2.1

pactpocTpaHEeHUsT U JJIMHA  BOJIHBL.

HonepeqHHe " IIpOJO0JIBHBIC BOJIHBI

55 WNutepdepentius u  gudpakums
5.2.
MEXaHHYECKUX BOJTH

3Byk. Ckopocts 3Byka. I'pomkocTb

523
3ByKa. Bricora Tona. TemOp 3ByKka

DONEKTPOMarHuTHbIE BOJHBL. Y CJIIOBHS

W3JIyYCHHS] DJIEKTPOMATHUTHBIX BOJIH.
524

Bzanmnas opuentanus BekTopoB E, B u

U B DJICKTPOMAarHUTHOM BOJIHE B BAKYyMeE

CBoiicTBa  DIIEKTPOMArHUTHBIX ~ BOJIH:
59 OTpa’KeHHE, MpeJIoMJICHHE,
. 525 MOJISIPU3aALAs, nudpaxus,

UHTEpEpEHIIHSL. Ckopoctb

3JIEKTPOMATrHUTHBIX BOJIH
[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH.
5.2.6 [IpuMeHeHne >eKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHIMOBI PaMOCBA3H U TEIEBUICHMSL.
5.2.7 Panuonoxarus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ CpCAblL

TexHuueckue YCTPOMCTBA:
MY3bIKQJIbHbIE WHCTPYMEHTBHI,
yABTPa3ByKOBasi IMArHOCTHKA B TEXHUKE
528 U MEIWIMHE, pajap, paJIuONpPUEMHUK,
TeneBu30p, aHTeHHa, Ttenedon, CBU-

I1€4Yb

52

[okyMeHT co3aaH B anekTpoHHow copme. Ne 19 ot 02.03.2026. NcnonHutenb: Xabudynnud U.A. B SINNEKTPOHHbIA
CrpaHunua 52 n3 58. CTpanuua cosaara: 02.03.2026 12:34 =¥ TATAPCTAH



OIITUKA

31 [IpssmonuHeitHoe pacupocTpaHeHue
5.3.
CBETa B OJIHOPOJIHOM cpene. JIyu cBeTra

OtpaxkeHue cBeTa. 3aKOHBl OTPAKECHHS
5.3.2 cera. Iloctpoenne wu300pakeHuii B

TIJIOCKOM 3CpKaJIC

[Ipenomiienne cBeta. 3aKOHBI MPEJIOMIICHUS
533 CBETAa. AOCOIIOTHBIN IOKa3aTelb

IIPEJIOMIIEHUS

[Tormoe BHYTpPEHHEE OTpaKEHHE.
534 [Ipenenbublit yroiu MIOJIHOTO

BHYTPEHHETO OTPAKEHUS

Hucnepcuss cBera. Crl0XHBI cocTaB

5.3.5
Oenoro cBera. L{Bet

CoOuparomue U paccerBarolUe JTUH3BI.

Tonkas nuH3a. OKyCHOE PACCTOSHUE U

513 ONTHYECKasl CWJIa TOHKOW  JIMH3BI.
. 53.6 [Toctpoenue M300pakeHUi B
COOMpAIOIINX U PACCEHBAIOIIUX JIMH3AX.

@opmysia TOHKON JIMH3BI. Y BEIUYEHHUE,

JaBaeMoe€ JUH30H1

[Ipenensr [IPUMEHUMOCTHU

5.3.7
T€OMETPUYECKON ONTUKH

Wntepdepenius  ceera. KorepentHble
HUCTOYHUKUA.  YCIOBUS  HaONIOACHUS
5.3.8 MaKCHUMYMOB u MUHHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakius  cBeta. Judpakunonnas
pemméTka. VYcnosue HaOTI0IeHUS
539 [JIABHBIX MAaKCUMYMOB TIpU TaJCHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Honsapusanus ceera
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TexHudeckue yCTpOMCTBA: OYKHM, JIyIa,
¢doroanmnapar, NPOEKUUOHHBINA anmnapar,
5.3.11 MHKPOCKOII,  TEJECKOM,  BOJOKOHHAs
ONnTUKa, JAudpakUoOHHas  peméTka,

TOJISIPOU /T

[Ipaktnueckue pabotel. M3mepenue

HoKa3areJst IIPETOMIICHUS.
53.12 . .

HccnenoBanue cBOicTB n300paxeHuil B

nuH3ax. HaOmronenue nucrnepcuu cBera
SJIEMEHTBI CHEL[I/IAHBHOPT TEOPUM OTHOCUTEJIBHOCTU

['pann1BI NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOJyYJsl CKOPOCTM CBeTa B BaKyyMe,

MPUHIUIT OTHOCUTEIFHOCTH DUHIIITEHHA

OTHOCHUTENBHOCT  OJIHOBPEMEHHOCTH.
6.2 3aMe[UIeHHE BpPEMEHM M COKpAllCHHE

JJIMHBI

OHeprus W UMIOYJIbC  CBOOOJHOMU

6.3

YaCTHULIBI

CBs3b Macchl C PHEPTUEH U UMITYJIHCOM
6.4 CBOOOMHOM 4YacTHIBl. DHEPIrus MOKOS

CcBOOOIHOI YaCTULIBI
7 KBAHTOBAS ®N3UKA
DJIEMEHTEI KBAHTOBOWM OIITUKU

®otonpl. dopmyna Ilnanka cBs3u
7.1.1 sHepruu GOTOHA C €ro YacTOTOM.

DHeprus U UMIyJIbC GOTOHA

71 OTKpbITHE 51 HCCIENOBAHUE
7.1.2 dotorddexra. Onbitel A.I'. CTonerona.

3akoHbl poTodddekTa
YpaBHeHue OUHITENHA TSt
7.1.3 dbotorddexra. «KpacHas  rpaHuUIa»

dboTodddexra
54
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7.14 Jasnenue ceera. Onbitel I1.H. JIeOeneBa

7.1.5 XHUMUYECKOE JICVCTBUE CBETA
Texnuueckue YCTpOICTBA:
7.1.6 ¢doTornemMeHT, GOTOAATUYUK, COJTHEUHAS

OaTapesi, CBETONO
CTPOEHUE ATOMA

Monpens atoma Tomcona. OnbITEI
Pesepdopna no uccienoBanuo

7.2.1
cTpoeHus aroMma. [lnanerapnast Mmoenb

aToMa

[Tocrynater  bopa.  U3nyuenwe u
norjiouieHrue (OTOHOB TMPH TEPexXoie
7.2.2 aToMa C OJIHOTO YpPOBHS JHEPruu Ha
apyroil.  Buasl  cnektpoB.  Cnekrtp

YPOBHEW dHEPTrUU aTOMa BOJAOpOAA

BoanoBrle cBoiicTBa yactul. BoiHbI 1€
7.2
bpoiins. KopnyckynsipHO-BOIHOBOIM
7.2.3
nyanu3Mm. J{udpakiuss SIEKTpPOHOB Ha

KpHucCTajlliax

CroHTanHoe u BBIHYKACHHOC
7.2.4 U3JIydYeHHE. YCTPOMCTBO M NPHUHLMII

paboThl nazepa

TexHnuueckue YCTpOICTBA:
7.2.5 CHEKTPaNbHBIM aHaN3 (CIEeKTPOCKOM),

Ja3ep, KBAHTOBBIA KOMITBIOTED

[Ipaktuueckue pabotsl. HaOmronenue

7.2.6 §
JIMHEUYaTOro CIICKTpa

ATOMHOE A1PO

- MeToasl HaONMIOJIEHUST M PETUCTPAINH
7.3.

OJIEMCHTAPHBIX YaCTHUI]

1.3 OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocrasa

7.3.2
paaroakTUBHOrO wm3nmydeHus. CBoiicTBa

anbda-, oera-, ramMmma-u3JIydeHHs.
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Bmmsanaue PaaAuOaKTUBHOCTU Ha KHUBBIC

OpraHru3Mbl

OTKppITHE TPOTOHA W HEUTpOHA.

Hyxnonnas monens siapa ['eiizenOepra —
7.3.3

HBanenko. 3apsia siapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DIIEKTPOHHBIN u

MIO3UTPOHHBIM  Oera-pacnaa. [amma-
7.3.4

U3ydyeHue. 3aKoH  PaJuOaKTHUBHOIO

pacmaga

OHeprus CBSI3U HYKIOHOB B  fJpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

SnepHele peakuuu. JleneHue W CHHTE3
7.3.6

Anep

SAnepusii  peaktop.  TepMosiaepHsbii

cuHre3. I[Ipobiembl U NHEpCHEKTHBBI
7.3.7

SIIEPHOM  SHEPreTUKU. DKOJOTHYECKUE

ACIICKTHI HﬂepHOﬁ OHCPIrCTUKHU

DOneMeHTapHble 4YacTullbl. OTKpbITHE
7.3.8 MO3UTPOHA. DyHIaMEeHTAIbHBIE

B3aUMOACUCTBUS

TexHu4eckue yCTpOMCTBA: JO3UMETP,
7.3.9 kaMmepa BuibcoHa, AIEpHBI peakTop,

aTomMHas bomOa

[Ipaktuueckue pabotsl. HccnenoBanue
7.3.10 TPEKOB YacTHII (mo TOTOBBIM
¢doTtorpadusim)
OJIEMEHTHI ACTPOOU3UKN
Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue
8.1 3BE3 MBI, IUIAHETHI, 1504 BUIUMOE

8 JIBIDKEHUE

CosHeuHas cucrema. IlnmaHeTsl 3eMHOMU
8.2 rpynnel.  [DmaHeTel-ruranTel M UX

CITyTHHKH, KapJIMKOBBIC TIJIAHETHI.
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Mausie tenna CoTHEUHON CUCTEMBI

03 Coname, d¢orochepa wu armocdepa.
CosHevHast aKTUBHOCTb

8.4 Nctounuk sneprun CosHua u 3B€371

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, PaJINyC, TEMITEpPaTypa,
ux B3aUMOCBSI3b. [unarpamma
8.5 «CTIEKTPAJIbHBIA KJACC — CBETUMOCTBHY.
3BE3MBI TJIABHOM IOCICAOBATCIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JIJIA

3BE37] TTIAaBHOM IOCICA0BATECILHOCTH

Buytpennee CTpOoeHue 3BE3N.
CoBpemeHHbIE IIPEJCTaBIICHUS 0

8.6
poucXokaeHnn | dBomtouu  ConHIa u

3B€311. DTAIbI )KU3HU 3BE3]T

Mneunsiii [lyte — Hama ['anaktuka.
CnupanbHasg  crpyktypa ['anmaktukw,
. pacnpeneneHue 3BE3N, ra3a U IbUIM.
2 [lonoxenne u paBmwxenue ConHua B
lanaktuxe. Ilmockas u cdepuyeckas

OOACUCTEMBI | aJlTakKTUKHA

Tunel ranaktuk. PaguoramakTuku u
8.8 KBazapbl. YE€pHble [IBIpEI B sAapax

TaJIaKTHUK

Bcenennas. Pacmmpenune BceneHHON.
3akoH Xa0O0na. Paz0eranue rajgakTHK.
8.9 Bospact u pamnyc BcenenHoli, teopus
bonsmioro B3peiBa. Mogenb «ropsdeit

Bcenennoi». PenkroBoe usinyuenue

MacmtabHast  cTpykTypa BceneHHoi.
8.10 MeraranakTuka. Hepeménnsie

HpOGJ’ICMLI ACTPOHOMUHU
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