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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢usuke 0a30BOro ypOBHS Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON mporpaMmebl, npeactaBieHHbix B ®I'OC COO, a takxke ¢ yduéroMm (emepaabHOI
pabouell mporpaMMbl BOCHUTaHHUS U KOHLENLIMM IpenojaBaHusi ydeOHoro npeamera «®dusuka» B
oOpa3oBaTeNbHbIX  opraHum3zauusx  Poccuiickoil ~ ®epepanuu,  peaau3yrolIMX  OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOTrPAMMBI.

CopepxaHuie mporpaMMbl 1Mo (pu3uKe HampaBieHO Ha (POpMHpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOywarommxcst 10—-11 xmaccoB mpu oOyueHnHn uX (Qu3nke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-CITEIBHOCTHOTO nojaxoja. IlporpamMma mo ¢us3mke COOTBETCTBYET TpeOOBaHUSAM
OI'oC COO k mMmIaHUPYEeMbIM JIMYHOCTHBIM, MPEIAMETHBIM W METANpPEAMETHBIM pe3yjbTaTam
oOydeHHs, a TaKK€ YYHMTHIBAET HEOOXOJUMOCTh pealM3alli MEXKIPEAMETHBIX CBSi3ed (QU3UKU C
€CTeCTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTaMu. B Hell ompenemnstoTcsi OCHOBHBIE LENHU W3Y4eHUS
¢u3uKM Ha ypOBHE CpEIHEro oOmero oOpa3oBaHMs, IJIAHUPYEMbIE DPE3YJbTaThl OCBOSHHS Kypca
(bu3KMKY: THYHOCTHBIC, METANIPEAMETHBIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMmmManopu3nKeBKIIOYALT:

® [UIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHMs Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM YHUCIE

MpeIMETHBIC PE3yIbTAThI MO roJlaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

O®u3rka Kak Hayka o Hauboyiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMHas B KadecTBe y4eOHOro
peIMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CHUCTEMY 3HaHUI 00 OKpY)KAlOIIEM MUpE.
HIkonbHBI Kypc (U3UKHA — CHCTEMOOOPA3YIOMIUK ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKONBKY (DM3MUECKHUE 3aKOHBI JIeKAaT B OCHOBE IMPOILIECCOB W SBICHUM, H3y4aeMbIX XHUMHEH,
Ouonorueii, ¢usndeckoil reorpadueit u acrpoHomuei. lMcnonp3oBaHuE M aKTUBHOE NPUMEHEHHE
¢bu3nyecKux 3HAHUM ONpeAeNseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IIOJYyYEHHS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. MzyueHue (U3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroImuxcs, B (OPMUPOBAHHE YMEHUW MPUMEHSATh HAYUHBIH METOJ
MO3HAHUS MPU BHINOJIHEHUN UMHU YYEOHBIX HCCIIEeI0BaHUM.

B ocHOBy kypca (u3uku ais ypoBHS CpeAaHEro oOiero oOpa3oBaHUsI TMOJIOKEH PNl UIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHHM C HEW KypcC SIBISETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuall M3 BCEX pa3lieloB (U3MKHM, BKIIOYAET KaK BOIPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes ecenepanuszayuu. B cooTBETCTBUU C Hell Marepuan Kypca (HU3UKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kypce sBisieTcst popMHUpOBaHUE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanonaraeT HCIOJIb30BaHHE T'yMaHUTapHOTO
noTeHIMama (GU3NIECKOM HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMH.

Hoes npuknaomnoti nanpaenrennocmu. Kypc Qu3uku mpezamnonaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyercs TOCPEICTBOM  BBEACHHUS DJIEMEHTOB  COJEpKaHMS,
NOCBALIEHHBIX 9KOJIOTUYECKUM MPo0JieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C PA3BUTHUEM TEXHUKHU
U TEXHOJOrWi, a TaKkke OOCYXIeHHs MpoOJieM paluoOHAIBLHOTO MPUPOJONOIL30BAaHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (HU3MKHM Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHA
ABIAIOTCS  (pusmueckue TeopuH ((POPMHPOBAHME TPEACTABICHUH O CTPYKType IOCTPOCHUS

H3UYSCKON  TEOpHH OJIN AMCHTAJIBHBIX 3aKOHOB W TIPUHIMWIOB B COBPEMCHHBIX
[okyMeHT co3aaH B anekTpoHHown copme. Ne 2.9 ot 28.08.2023. NcnonHutens: Banuynnuya &.3. B I/IEKTPOHHbBINA

CtpaHunua 2 n3 24. CtpaHnua cosgana: 20.11.2023 15:51 =¥ TATAPCTAH



MPEJICTABICHUSIX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHil, 111 OMMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUM U TPOIIECCOB).

CHCTeMHO-IEATETbHOCTHBI MOAX0A B Kypce (M3MKH pealn3yercs MpexJe BCero 3a CYET
OpraHM3ali SKCIEpUMEHTAIbHON JedarenabHOCTH oOyuarommxcs. Jlyig 6a3oBoro ypoBHsS Kypca
GU3MKM — S5TO HCHOJB30BAHHE CHCTEMbl (DPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U
1ab0paTOpHBIX paboOT, KOTOPBIC B MporpamMme 1Mo Gu3uke 0ObeTUHEHBI B OOIINN CIIMCOK YUEHUIECKUX
NPaKTUYECKUX padoT. BeineneHue B yKazaHHOM IepedHe Ja0opaTOpHBIX paboT, MPOBOAUMBIX IS
KOHTPOJISI M OIEHKH, OCYIIECTBIIIETCS YYaCTHMKAaMH O0Opa30BaTEILHOTO IIpollecca HCXONsd U3
0COOCHHOCTEH MIIaHUPOBAaHUA U OCHaIeHUs KabuHera ¢pusuku. [Ipu sTom obecrieunBaeTcs oBJaieHNe
00y4aromKUMHUCsT yYMEHUSIMH TPOBOJIUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBAHUS 3aBHCUMOCTEH
(U3MUeCKUX BETMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHUMaHue yzAenseTcss peuieHHI0 pacu€THBIX M KaueCTBEHHBIX 3aaad. [Ipu stom ans
pacuéTHBIX 3a/Ja4 MPUOPUTETOM SIBIISIFOTCS 3aJayd C SBHO 3aJaHHON (PU3MYECKOH MOJEIbIO,
MO3BOJISIOIINE MTPUMEHATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OHOTO pas3jesa Kypca, Tak
U UHTETPUPYS 3HAHUS W3 pasHbIX pasfesioB. J[Is KayeCTBEHHBIX 3a/1a4 TPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSICHEHHE MPOTEeKaHWs (U3MYECKUX SIBICHUI U TMPOLIECCOB B OKPYKAIOLIEH KU3HU,
TpeOyrorire BpIOOpa pu3ndeckoid MOIEH ISl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY 00€CTICUCHUIO
yueOHOro mpolecca 0a30BbI ypOBEHb Kypca (DH3UMKHM Ha ypOBHE CpeaHero oOmiero odpazoBaHUs
JOJIKEH U3y4aThCsl B YCIOBUSX MPEIMETHOro KaOuHeTa (PU3UKU WM B YCIOBUAX MHTETPHUPOBAHHOTO
KaOWHeTa MPeAMETOB €CTECTBEHHO-HAYYHOI0 [IMKIa. B kabuHeTe PU3nMKu JOMKHO OBITH HEOOXOMMOE
nabopaTopHOoe 000pyIOBaHME JJIsl BBHIIOJHEHHUS YKa3aHHBIX B MpOrpamMMme NO (U3UKE YICHHIECKHUX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHUE.

JemoHcTpanonHoe 060pyaoBaHue GOpMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM MUHUMAIbHON
JIOCTaTOYHOCTH U 00ecleYnBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe Mo (PU3UKE KIIFOUEBBIX
JNEeMOHCTpallMid Ul  HCCIICOBAHUS M3y4yaeMbIX SBJICHMM M MPOLECCOB, SMIMPUUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe o0OopynoBaHHE ISl YYEHMYECKHX MPAKTUYECKUX paboT (opmupyercs B BUIE
TEMaTUYEeCKUX KOMIUIEKTOB U 00€CIeunBaeTCs B pacyéTe OJJHOr0 KOMIUIEKTa Ha JIBYX OOYy4aroLIuXCs.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOPHOrO 00OpyNOBaHMSA JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIUJIEKCHOM HCIIOJIb30BaHUH aHAJIIOTOBBIX W IMQPPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPUTEIIBHBIX CUCTEM B BUJIE ITU(POBBIX JTaOOpaTOpPHUid.

OCHOBHBIMU LIENISIMU U3Y4eHUs1 GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:

e (opMupoOBaHHE MHTEpECAa W CTPEMJICHHUS OOYYAIOIIUXCS K HAYYHOMY M3yYCHHIO TPUPOJIEI,

pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE NpPEICTaBICHMA O HAyyHOM MeToA€ IMO3HaHMA U (OpPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SBJICHHSIM;

e (opMupOBaHHE HAyYHOTO MHMPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHS OCHOB CTPOEHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (dopMupoBaHHe YMEHUU OOBSCHATH SIBICHHUA C HUCIOJb30BAHUEM (PHU3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE NPEACTABICHUN O poiU (PU3MKH Ul Pa3BUTHUS JAPYTHX €CTECTBEHHBIX HayK,
TEXHUKA U TEXHOJIOTHH.

JlocTrokeHue ATHX Iesiell 00ecnieunBaeTcs pelIeHneM CIIeIyIONNX 3a1a4d B MPOoIecce N3ydeHUs
Kypca (GU3UKH Ha YPOBHE CPETHETO OOIIeT0 00pa3oBaHuUs:

e puoOpeTeHHe CUCTEMBbl 3HAaHUW 00 OO0mHUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOPHsIX, BKIIOYAas MEXAaHUKY, MOJIEKYJSIPHYIO (H3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKY;
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e (opmupoBaHUE YMEHHI MPUMEHSITh TEOPETUUYECKUE 3HAHUS IS OOBSCHEHHS (PHU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU;
® OCBOCHHE CIOCOOOB PELICHMS PA3TUYHBIX 3a/a4 C SBHO 3aJaHHON (PU3MUYECKOW MOJEIBIO,
3aja4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/JaHHue (PU3NYECKOW MOZENH, aJeKBaTHOM
YCTIOBHSIM 33J1a4y;
e TMoHUMaHHEe (U3MUECKUX OCHOB U TMPHUHIMIIOB JEWUCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHU Ha OKPYKAIOIIYIO CPENY;
® OBJQJICHHE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHMUS M TMPOBEACHUS (PUIUUECKHUX
HKCIEPUMEHTOB, aHAINW3a W HUHTEpHpeTanud HUHPOPMALUHU, ONpPEACTCHHUS TOCTOBEPHOCTH
MOJyYEHHOTO pe3ysIbTara;
® CO3/aHUE YCIIOBHM [UIS pPa3BUTHS YMEHUH IPOEKTHO-HCCIEI0BATENbCKON, TBOPYECKOU
JESTEIIbHOCTH.
Ha u3zyuenue ¢pusuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsl OTBOJIUTCS
136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezen0), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipennaraemplii B mporpamMme o (U3MKe MepeueHb JabOpaTOPHBIX M MPAKTHUECKUX pPadoT
SBIISICTCS PEKOMEHIOBAHHBIM, YUHUTENb JENaeT BHIOOp MPOBEACHHS T1a00paTOPHBIX paObOT U OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXCsl.
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COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®uszuka — Hayka O npupone. Haydnble MeToabl IO3HaHUSA OKpyKawolero mupa. Pousb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MMO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue pusnueckux siaeHud u nporeccos. Hayunslie runoressl. @usnueckue 3aKOHbI
U Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.

Poimp m ™mecto ¢usuku B (POPMHPOBAHMM COBPEMEHHOW HAy4HOHM KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXaHHWYECKOro ABMKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsiE CKOPOCTb, MTIHOBEHHas CKOpPOCTb) U YCKOpPEHHE
MaTepUAIbHON TOYKH, HUX MPOEKIMM HAa OCH CHUCTEeMbl KoopauHat. CiokKeHue MepeMEeIleHU u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWKCHHE. ['padukyd 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TYyTH U MIEPEMEIICHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaICHMS.

KpuBonunelinoe aBuxeHue. J[BuxeHne MaTeprualibHOW TOUYKHU IO OKPYKHOCTH C IIOCTOSIHHOM 11O
MOJIYJIF0 CKOpPOCTBIO. YTJOBas CKOpPOCTb, JHUHEHass ckopocTh. [lepmon u yactota oOpaiieHus.
[lenTpocTpeMUTENHEHOE YCKOPEHHUE.

TexHu4ecKkne yCTpOWCTBA M TPAKTUUECKOE MPUMEHEHHE: CIUJOMETp, IBWKEHHUE CHApSJIOB,
LEMHbIE U peMEHHBIC TIEPEIayn.

Llemoncmpayuu
Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmroienue nBrxeHus Tena, OpoieHHOro Mo YriaoM K TOPU30HTY U TOPU30HTATBHO.
N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.
Hamnpanenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.
Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.
WccnenoBanue COOTHOMIEHUS MEXIY IMYTSAMH, TPOWUIECHHBIMH TEJIOM 3a TOCIEI0BATEIbHBIC
paBHBIE MTPOMEXKYTKH BPEMEHU MPH PABHOYCKOPEHHOM JIBIJKCHHWH C HAa4aJIbHOM CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuauun ortHocutenbHOCcTH ['anmunes. Ilepseiit 3akoH HproroHa. MHeprumanbHble CHCTEMBI
otcuéra.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cwi. Bropoi 3akoH HeroTOHA 11711 MatepraibHOM
Toukd. Tpernii 3akoH HproTOHA 17151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.
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Tpenune. Bunbl Tpenust (1mokosi, ckoyibxkeHusi, kaueHus). Cwia tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJBXKEHUS M cuia TpeHus nokos. Koapoumment tpenus. Cuia CONpOTHBICHHUS IpH
JBUKEHHUM TeNa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABHKEHHE a0COIFOTHO TBEPJOTO Tea.

MOMEHT cHiBl OTHOCHTEIBHO OCH BpamieHus. [lmedo cuibl. YciaoBus paBHOBecUs TBEPAOIO
Tena.

TexHuueckue ycTpoWcTBa W IPAKTUYECKOE IPUMEHEHHE: IOALIMIHUKH, JBUKCHHUE
VCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM 00paslIe,
oT ux nedopManuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOLIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MaTepuanbHOM TOYKM (Te€na), CHCTEMbl MaTepUAIbHBIX TOYEK. VIMIynbC CHIIBI U
W3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckas sHeprusi MarepuanbHON ToukH. Teopema 00 H3MEHEHUN KHHETUUECKON SHEPTUH.

[TorennmanbHas sHeprus. [loTeHumanbHas »HEpPrus ynpyro AeGOPMHPOBAHHOW TPYKHUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENMOTEHUMalbHble CUIbl. CBs3p pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM HEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckue yCTpOMCTBA W IPAKTUYECKOE IMPUMEHEHHE. BOAOMET, KOIEP, NPYKUHHBINA
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATBHON SHEPTHUH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOH PHEepPruu Tesla Ha MpHMepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPUU U HMX OINBITHOE OOOCHOBaHUE.
bpoynoBckoe mmwxkenue. Juddysus. Xapakrep IBKECHHUS W B3aWMMOJICHCTBHSI YaCTHIl BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KUIAKOCTEH W TBEPABIX Te U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctossHHas ABorapo.
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TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mogens wupaeanbHoro ra3a. (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KUHETUUYECKOW TEOpUHU
UCaNBLHOTO Ta3a. AOCONIOTHAS TEMIEepaTypa Kak Mepa CpelHeld KUHETHYECKON YHEPTrUu TEIIOBOTO
JIBWeHUs dactul rasa. Illkana temnepatyp KenbBuna. ['a30Bble 3akoHbl. YpaBHeHUEe MeHeneeBa—
Kinaneiipona. 3akon JlanbroHa. M3omponeccel B HI€aIbHOM Ta3e € IMOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbpIThl, J10OKa3bIBAIOIUE JAMCKPETHOE CTPOCHHME  BeElIeCTBa, (Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbiTa lllTepHa.

OIBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOJLY JABJICHMS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne mMaccbl BO3/1yXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpPEHHIl 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamMuueckas cucteMa. BHyTpeHHSIs1 SHEPTHsI TEPMOJUHAMUYECKON CUCTEMBI 1 CTIOCOOBI
e€ m3MmeHenus. KoiamdecTBo TerioTel U padoTta. BHyTpeHHSssT sHEprus OJHOATOMHOTO HJI€aIbHOTO
raza. Buasl temonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIIMS, U3JTydyeHUE. YelbHasl TEIJIOEMKOCTh
BelecTBa. KoauyecTBo TEIIOTHI P TEIUIONEpeaaye.

[Tonstue 06 agmabatHOM mporecce. [lepBriii 3aK0H TepMoaAMHAMUKH. [IpuMeHeHHe TepBOro
3aKOHA TEPMOJMHAMUKH K u3onpoieccaM. ['paduyeckas nHTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbl. [IpuHIMIBL AecTBUsS TemaoBBIX MamuH. [IpeoOpazoBaHus SHEpPruu B
TeruioBbIX MamuHax. KoadduuumeHnt noneznoro aeiictBus TeminoBoi mamuHbl. [{ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbl TEIIIOIHEPTETUKHY.

TexHu4yeckne yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPrUU Teja MPHU COBEPIICHUH PabOThI: BBUIET MPOOKHU U3 OYTHLIKH
oJ JEHCTBHEM C)KAaTOro BO3[yXa, HarpeBaHue H(pupa B JIATYHHOH TpyOKe MyTEM TpeHus
(BHI€OIEMOHCTpAITHS ).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpy Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu nmapoBoil TypOUHBI, IBUTATEINSI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne yaenbHON TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHnaeHcanus. Mcnapenwe u kureHue. AOCONIOTHAsST W OTHOCHUTEIbHAS
BIQXKHOCTh BO3/AyXa. HachellleHHBIH map. YaenapHas TemjaoTa mapooOpa3oBaHHs. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmueckue um amopdHble Tema. AHHM3OTPOINUS CBOWCTB KPHCTAILIOB.
Kunkue kpuctauibl. CoBpeMeHHbIe MaTepuansbl. [InaBienne u Kpuctamauszanus. Y AeibHas TemioTa
riasnenus. CyOmumanmst.

YpaBHEeHHE TEIJIOBOTO OaaHca.
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TexHu4yeckne yCTpOMCTBA W TPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H  TICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU TMOJIyYEHHUS! COBPEMEHHBIX MaTepHUalioB, B TOM YKCII€ HAaHOMAaTEpHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus ¥ TUIABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenrie OTHOCUTEIBHOM BJIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzanus Teia. DIeKTpudeckuil 3apsan. /[Ba Buaa snexktpuueckux 3apsaos. IIpoBoanHukwy,
JUAJIEKTPUKU U MTOIYIPOBOJIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3zaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTpUUECKUI 3apsi. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTH 3yiekTpuueckoro mois. [lpuHuMN cyneprno3unuy 3JeKTPUYECKUX IOJIEH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun snextpoctatnueckoro noss. Ilorennuan. Paznocts norennuanos. [IpoBogHuku u
JUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€. JuanekTpuyeckas npoOHUIAeMOCTb.

OnektpoéMkocTb.  KonaeHcaTop. DNEKTpOEMKOCTh  IUIOCKOTO  KOHACHCATopa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOM, 3IEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJIEKTpPOnpuOOpoB, KOHAEHCATOp, KOMUPOBATbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBuE Ha’IEeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DNIeKTpOCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSHUSA
MEXIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS AJEKTpUYECKOro Toka. Mcrounuku Toka. Cuma
ToKa. [loCcTOsIHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIIbHOE CONpOTHUBJIEHUE BemniecTBa. llocnemnoBartenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIEHHWE HMCTOYHMKA TOKa. 3akoH Oma nams
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi nenu. KopoTkoe 3aMbpIkaHue.

DJIEKTpOHHAsA MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COIPOTHUBIICHHUS METAJJIOB OT
temriepaTypbl. CBepXIIPOBOIUMOCTb.

OneKTpuuecKui TOK B BakyyMe. CBOMCTBA 3J1EKTPOHHBIX TYYKOB.

[okyMeHT co3aaH B anekTpoHHown copme. Ne 2.9 ot 28.08.2023. NcnonHutens: Banuynnuya &.3. B SINNEKTPOHHbIA
CtpaHuua 8 n3 24. CtpaHnua cosgana: 20.11.2023 15:51 =¥ TATAPCTAH



[TomynpoBoguuku. CoOCTBEHHAs M IPUMECHAsS POBOJAMMOCTD TMOTYNPOBOAHUKOB. CBOMCTBA p—
n-riepexoxa. [1oynmpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKUII TOK B pacTBOpax M paciulaBaX dJIEKTPOJUTOB. JIEKTPOIUTUUECKAs
JUCCOITUAITUS. DIIEKTPOJIN3.

DJIeKTpUYECKuid TOK B ra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIA pa3psan. MomaHus.
[Lnazma.

TexHuueckue yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTar,
HMCTOYHHMKHU TOKA, JIEKTPOHArPEBaTENIbHBIC TPHUOOPHI, MIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTNIPOTUBIICHUS, BaKyyYMHBIH JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOJIYIPOBOJHUKOBBIA ITHO/I,
rajbBaHUKa.

Llemoncmpayuu

N3mepenne cuitbl TOKa ¥ HaPsSOKSHUSL.

3aBUCUMOCTh  COMPOTHUBJICHUS IIWIMHAPUYCCKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIAJIH
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CwmernanHoe COeIMHEHUE MPOBOTHUKOB.

[Ipsimoe wu3MepeHHE SIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMblkaHuE TajbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTh BO3/1yXa.

OIHOCTOPOHHSS TPOBOIMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenue cMemaHHOTrO COCIMHEHHS PE3UCTOPOB.

H3mepeHnue 37eKTPOABUKYIIEH CHUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBICHUS.

Hab6nronenue anekTpoiusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku O6a3zoBoro ypoBHsS B 10 Kiacce OCYHIECTBISIETCS €  YYETOM
COJIEpKATEIBHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMUH, Teorpapuu u
TEXHOJIOTHUH.

Meosicnpeomemnule nonsamus, CBI3aHHBIE ¢ U3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4HbIH (akT, TUNOTe3a, (u3MuecKas BEIMYMHA, 3aKOH, TEOPHs, HAOII0JEeHUEe, DKCIIEPUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, JIHHEWHas QyHKuus, napadona, runepoomna, ux
rpagukd ¥ CBOWCTBA, TPUTOHOMETpUYECKHWE (YHKIMU: CHHYC, KOCHUHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPAMHAT, CIIOKEHUE
BEKTOPOB.

buonocus: Mexannveckoe JBUKCHHUE B )KUBOUM Tpupojie, nuddy3usi, ocMoc, TEII000MEH KUBBIX
OpraHu3MoOB (BUABI TEIJIONEpeNayl, TEIIOBOE pPAaBHOBECHE), JJIEKTPUYECKHE SBICHHUS B JKUBOU
MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIIEeCTBa, CTPOCHHUE aTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MOJISIpHAsl Macca, TEIJIOBble CBOWCTBA TBEPIBIX TEJ, KUJIKOCTEH M Ta30B, dJIEKTPUUYECKHUE CBOWCTBA
METaJIOB, AIEKTPOJIUTUYECKAS TUCCOIMALNS, TAIbBAaHUKA.

Teoepagpus: BNaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBMXCHHH C HCIOJIH30BAHMEM MEXaHHU3MOB, YUYET TpPEHHS B
TEXHHKE, TOIIUITHUKH, UCTIOJIb30BaHNE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTATeIh BHYTPEHHETO CropaHus, TMapoBas TypOWHA, OBITOBOM XOJOJWIbHUK,
KOHJIUITUOHEP, TEXHOJIOTHH TOJYyYEHUs COBPEMEHHBIX MAaTEpUaOB, B TOM YHCJIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHUH, JICKTPOCTATHYECKAs 3aIlMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MPHUHTEP, PICKTPOHATPEBATEIBHEIE PUOOPHI, JIEKTPOOCBETUTEIbHBIC IPHOOPHI, TAIbBAHHUKA.
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11 KUIIACC

Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3anmojelicTBHe MOCTOSIHHBIX MarHUTOB. MarnutHoe mnose. Bekrtop
MarHuTHOM MHIYKUMH. [IpyMHIMI Cynepno3suuuyu MarHUTHBIX IOJ€H. JIMHUM MarHMTHONM MHAYKIUU.
KapTuna nuHMii MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noje npoBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMM MarHUTHOT'O MOJIsl JUIMHHOTO
IPSIMOTO MPOBOJIHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmonencTere NpoBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuia Jlopenua, e€ Moaynb U HampasieHue. /[BHkeHHe 3apsyKeHHOM 4YacTULBI B OJHOPOJAHOM
MarHuTHOM noJje. PaGora cunsl Jlopenna.

SIBneHne  dneKTpOMarHUTHOW  MHAYKIMHM. IIoTOk  BekrOopa  MarHMTHOM  MHIYKIUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON HHAyKuuu dapanes.

BuxpeBoe »siekTpuueckoe Iosie. DIJIEKTPOABUXKYILAs CHJIAa HWHAYKUMA B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBJI€HME CAMOMHIYKIIUMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO TOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpPOHMCTBa M  INPAKTUYECKOE MPUMEHEHHE: IOCTOSHHbIE  MAarHMThI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE DJIEKTPOHHOTO My4YKa MAarHUTHBIM IIOJIEM.

JIuHUY MHIYKIIMA MarHUTHOTO TIOJIA.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb AJIEKTPOJABIKYILEH CHJIBI HMHIAYKIUM OT CKOPOCTM HW3MEHEHUS MAarHUTHOIO
MIOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS IOCTOSIHHOTO MarHUTa HAa paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHOW HHAYKIIHH.

Paznen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA
Konebarenbnas cuctema. CBOOOHBIE MeXaHHYEeCKUe KojebaHus. ['apMoHnyeckne KoeOaHus.
[Tepuon, yacroTa, amrutyna u (asza konebanuid. [IpykxuHHBIN MasTHUK. MaTeMaTHYECKUN MasSTHUK.
YpaBHeHHe rapMOHUYecKX Konebanuil. [IpeBpaiienue sHeprun mpu rapMOHUYECKUX KOJIeOaHUsX.
KonebGatenbupiit  koHTYyp. CBOOOAHBIE DSJIEKTPOMAarHUTHBIE KoOJeOaHWUs B  HICATHHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOTHs MEXAY MEXaHHMUYECKUMU M AJIEKTPOMAarHUTHBIMU KOJIEOAHUSMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHHS YHEPTUU B UCATHHOM K0JIeOATEILHOM KOHTYPE.
[IpencraBinenne O 3aTyXawIIUX KoJeOaHWsIX. BBIHYXKIEHHbIE MEXaHUYECKHE KOJICOAHMS.
Pe3zonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.
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Ilepemennbiii Tok. CHHYCOMIANbHBIA TMEPEMEHHBIA TOK. MOIIHOCT, NEPEMEHHOTO TOKAa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya U MOTpPEeOIEHUE DICKTPUUECKOH SHEPrum.
OKOJIOTUYECKME PHUCKM IpH  IPOU3BOIACTBE  JJIEKTpodHepruu. KynbTypa  uCHOIb30BaHUsA
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHu4eckue yCTpONCTBA U INPAKTHYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, I'€HEPaTop
IIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoOJIeOATENbHOM CUCTEMBbl (NPYXHHHBIM WIM MaTeMaTHYeCKHM
MasITHUK).

HaGmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMsl — (3aBUCUMOCTH  CHUJIBI  TOKA W HAOpsDKEHUS  OT  BPEMEHHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mnpu mnocnenoBaTeNbHOM COCIMHEHUM PE3UCTOpa, KaTyIIKW HWHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mopenb IMHUY 3JIEKTPoIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCHUMOCTH INE€PHOAA MajblX KojeOaHMH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipysa.

HccnenoBanue NEpeMEHHOT0 TOKa B IIEMM U3 IOCIEI0BATEIbHO COEIMHEHHBIX KOHJEHCATopa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

Mexannueckue BOJHBI, YCIOBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUs U
JUIMHa BOJHBL. Ilomepeunble u mponosbHblEe BOJHBL. WHTEepdepeHus U AUPpaKius MeXaHUYECKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBUS H3JIyUYEHHUs JJIEKTPOMAarHWTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B asnektpomarautHoi BosiHe. CBOWMCTBAa 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHUe, MpEIOMIIEHUE, MOJIsIpU3aus, nudpakius, uHTephepeHITHSI. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIeH Cpeibl.

TexHuueckne yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEAMLIMHE, pajap, paguoNpUEMHUK, TEJIEBU30P, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHUE ONEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U NpeioMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmionenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KoeOaHHH.

HccnenoBanue CBOMCTB 3JCKTPOMAarHUTHBIX BOJIH: OTPaKCHUE, NPEIOMIICHHE, MOJSPU3ALHNS,
nudpakiys, HHTEpPEpeHITHS.
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Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMonuHeHOE paclipocTpaHEHUE CBETa B OMHOPOIHON cpene. Jlyu
cBera. ToueuHblli HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoeHnne n3o0paskeHui B IIOCKOM 3€pKalie.

[Ipenomnienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIM MOKa3aTellb MPETOMIICHHUS.
ITontHOE BHyTpeHHee oTpakeHue. IIpenenbHblil yroi MojaHOoro BHYTPEHHETO OTPayKEHUSI.

Hucnepcus cBera. CoxkHbIH coctaB 6enoro csera. LBer.

Cobupatomue u paccenBaromniye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOsIHME M ONTHYEecKas
cuia ToHko# nuH3bl. [locTpoenne n3o0paskeHuit B COOMpPAIOIINX U paccerBaronnx JnHzax. Gopmyna
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTHH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Mutepdepenuust csera. KorepeHTHble MCTOUHHUKH. Y CIOBHSI HAOIIOICHUS
MaKCHUMyMOB M MHHHMYMOB B HHTEPPEPEHLUHMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaknus ceera. JudpakunonHas pemérka. YcioBue HaONIOAECHUS TJIaBHBIX MaKCHMYMOB
[PU MaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYeCKHEe YCTPOHCTBA ¥ MPAKTHYCCKOEC NPHMEHEHWE: OYKH, Jiyma, (oToarmapar,
MPOSKIIMOHHBIN arapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(PpaKIMOHHAS pPEIéTKa,
MOJISIPOU.

Jlemoncmpayuu

[TpstmonuHeHOE paclipocTpaHeHHUe, OTPaKEHUE U pejoMiieHre cBeTa. OnTudeckue npruoopshl.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBONCTB N300paKeHU B JTHMH3AX.

Mopaenn MUKPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHnnn cera.

Habmonenue nudpakiuu certa.

Hab6mronenue qucniepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenne nokazaresnst IpeioMIEHHUs CTEKIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6monenue qucnepcun cBerta.

Pa3nes 6. OcHOBBI cielIUAJIBLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCUYECKOM MexaHuKu. llocTymarsl crnenuanbHOM —Teopuu
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIUIN OTHOCHUTEIIBHOCTH
DHHITEHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU U COKPAILEHUE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. @opmyna [lmaHka cBA3u dHEpPruM (POTOHA C €ro YaCTOTOM. DHEPTrUs W HMITYJIbC
dboToHa.
OtkpeiTue U uccnenosanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3akonsl oTorddexTa.
Ypasuenue DiiHmrerina g poroaddexra. «KpacHas rpannna» Gororddexra.
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JaBnenue cBera. OnbrTel 1. H. JleGenena.

XuMH4eckoe JeCTBUE CBETA.

TexHUYECKHME yCTPOWCTBA W TMPAKTUYECKOE MPHMEHEHHe: (HOTOIIEMEHT,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToauoI.

dboTonaTyuk,

Coutnevnas Oatapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnwiTel Pesepdopna mo paccestauro o -uactuil. [Inanerapras Mmomens
atoma. [Toctynarsl bopa. M3nyuenue u noriouieHue (GOTOHOB MPHU MEPEXOJIE aTOMa C OJTHOTO YPOBHS
SHEpruu Ha Ipyroil. Buasl ciekTpoB. CekTp ypoBHEN SHEPTUU aTOMa BOAOPO/IA.

BousiHoBgIe cBOcTBa yacTull. Bosubl ne bpoins. KoprycKyispHO-BOJIHOBOM yaiu3M.

CHnoHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHe.

TexHUuyecKue yCTPONUCTBA U MPAKTHYECKOE MIPUMEHEHHUE: CIIEKTPAJIbHBIN aHamu3 (CIEKTPOCKOMN),
Ja3ep, KBAaHTOBBII KOMITbIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul
Habmroienue nuHeRvyaToro cnexkTpa.

Tema 3. Amomnoe aopo

OKCIIepUMEHTBI, J0Ka3bIBAIOIINE CIOXKHOCTh CTPOEHUs s1apa. OTKpBITHE pPagHMOaKTUBHOCTH.
OmneiTel Pezepdopaa no onpeseneHnio coctaBa pailoakTuBHOTO u3ny4yeHus. CoiicTa anbda-, Oera-,
raMmma-us3JIyudCHUs. Bmmsgane PaaOaKTUBHOCTH HA JXUBBIC OPraHU3MBI.

OTtkpbiTHEe TpOTOHa M HeiTpoHa. HyknonHas monens sanpa IeiizenOepra—lBanenko. 3apsia
anpa. MaccoBoe yucino sapa. M30Tomnst.

Anbda-pacnaa. ONEKTPOHHBIM U TMO3UTPOHHBIA Oera-pacnan. [amma-usznydenue. 3akoH

PaaMOaKTUBHOIO pacnaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepusiii peakrop. TepmosinepHblii cuHTe3. [IpobieMbl 1 NEpCEeKTUBBI AAEPHON SHEPTETUKHU.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTreTHKU.

DneMeHTapHble YacTulibl. OTKPBITHE MO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYecKkne YCTPOHCTBA W TPAKTHUECKOE TPUMEHEHHWE: O3MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl pa3BuTUs actpoHoMuu. [IpukinagHoe 1 MUPOBO33pEeHUYECKOE 3HAUYCHHE aCTPOHOMHUH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, X BUIUMOE ABUKCHHUE.
CoiHe4yHast cucTeMa.
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Counnie. ConmHeuHasi akTUBHOCTh. Mctounuk sHeprun ConHIa M 3BE3/. 3BE3MBI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMma  «CHEKTpalbHBIA KJIACC — CBETUMOCTb». 3BE3JBl  IJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]1 TJIABHOM MOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 3B€31. COBpeMEHHBIE IPEACTABICHUS O IPOUCXO0XKACHUH U 3Boaonnu CoiaHia
U 3BE31. DTanbl )KU3HU 3BE3 .

Mnineunsiii [lyte — nama [anakTtuka. Ilonoxenune u nemwxenune Connna B 'amaktuxe. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHbIE ABIPHI B SAPAX TATAKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Pazoeranue ranaktuk. Teopust boibimoro
B3pbIBA. PENMKTOBOE M3IIydyeHHe.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpe/ICNICHUs] TIOJIOXKECHHsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o01marmniee noBTOpeHne

Ponp (¢u3ukM W acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COMAITBHON U ITUYCCKOM
cepax NeATeIbHOCTH YEIIOBEKa, POJIb M MECTO (M3MKH W aCTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTUHE MHpPA, POJib (PU3NYECKON TeopUru B (POPMHUPOBAHUU MPEICTABICHUN O (U3UUYECKON KapTHUHE
MUpa, MecTo (QU3MYecKol KapTUHBI MHUpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJCTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Uzyuenne kypca ¢usuku 0azoBoro ypoBHS B 11 Kkiacce ocymiecTBisieTcss ¢ y4ETOM
COJIepKaTENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTUHU, XUMUH, reorpaguu u
TEXHOJIOTHH.

Meoicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHHE,
Hay4HbIH (akT, TUMOTe3a, (PU3MUecKas BEJIMYMHA, 3aKOH, TEOpUs, HaOIIOJCHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YpaBHEHUW, TPUTOHOMETpPHYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMHU
Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB, TPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKITUH, MPU3HAKU TOI00MS
TPEYTrOJIbHUKOB, OMPEIeTICHHE MJIOMAAN IOCKUX GUryp U o0bEMa Ted.

buonocus: >nekTpuveckuie SBICHHS B JKUBOU MpHpoje, KolebaTelabHbIe NBUKEHHUS B >KUBON
MIPUPOAE, ONITHYECKUE SIBJICHUS B dKUBOW MPUPOJIE, ICHCTBUE pAIHAIIMN HA )KUBBIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsA CTPYKTypa TBEPJBIX TEJ, MEXaHU3MBbI
00pa30oBaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIBLHBIN aHAH3.

l'eocpaghus: MarHWTHBIE TONIOCAa 3EMIIHM, 3alleKH MArHUTHBIX pyld, (OTOChEMKA 3eMHOM
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonocus: JTWHWAMA DJEKTPOIIEpead, TI'E€HEpPATOp IMEPEMEHHOrO0 TOKa, 3JIEKTPOJBUIATENb,
WHAYKIIMOHHAS Te4b, pajap, paauoONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meup,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

OcBoenune yuebHoro npeamera «Pu3nka» Ha YpOBHE cpeAHero oduiero oopazoBanus (6a3oBbIi
YPOBEHb) JOJDKHO OOECHEeYUTh JOCTHKCHHE CIEAYIOMIMX JIMYHOCTHBIX, METalPeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHs yueOHoro mnpeamera «®u3nka» JODKHBI OTpakaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3ULKEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBa, PACHIMPEHHUE >KU3HEHHOI'O
ONbITAa U OIBITA JEATENBHOCTU B IPOLECCE Peaau3aluy OCHOBHBIX HAlpPaBICHWM BOCIMTATEIBHON
JIESITEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh I'PAXKJIAHCKON MO3UIMU OOYYarOIIErocsi Kak aKTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCTBa;

IOPUHITHE TPAJULIUOHHBIX OOIIEYETOBEUECKUX TIyMAHUCTUYECKUX U JEMOKpPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpecax TIpa)KJAaHCKOro oOlIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBATh C COIUAILHBIMUA WHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIIUSAMH H
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHKEHUSIM POCCUNCKUX YUYEHBIX B
obsactu UMK U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMAaTh OCO3HAHHBIE PEIIECHUs, OPUEHTHUPYSCh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4)3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETHKY HAy4yHOrO TBOPYECTBA, MPUCYILErO
buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEC K PaziMuHbBIM cpepaM MpodecCHOHATBHON AEITEIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3uKOl W TEXHUKOH, YyMEHHE COBEepIlaTh OCO3HAaHHBIM BbIOOp Oynymeld npodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M €aMOOOpa30BaHUIO B 00JacTH (DU3MKH Ha
IPOTSKEHUH BCEW KU3HU;

6)3K0JI0THYeCKOr0 BOCIIMTAHUNA:

c(OpPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpbl, OCO3HAaHHWE [JIOOATBLHOTO  XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JICWCTBUIM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LN
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIupeHHE OIBITA AEATEIbHOCTU JKOJIOTMYECKON HAIPABICHHOCTH HA OCHOBE HMMEIOIUXCS
3HaHU# 1o Qusmke;
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7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢u3nUecKoil HayKu;

OCO3HAHME IEHHOCTH HAyYHOW JEeSATENIbHOCTH, TOTOBHOCTh B Ipollecce H3Y4YeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTH U  aKTyalu3upoBaTh MpoOjieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATH LU NeATeILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThiBaTh IUIaH PEIICHUs MPOOIEMBbI ¢ YYETOM aHAIM3a UMEIOUINXCS MAaTepPUAIbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATCIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHUSX pEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOI HAYKU;

BJIAJICTh HABBIKAMH Y4€OHO-HCCIIEA0BATENbCKOM U MMPOEKTHOM ACSITEIHHOCTH B 00J1acTU (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOWCKY METOJIOB PEIIeHUs 3a1ad (U3UIECKOro
CoJIepKaHusl, TIPUMEHEHUIO Pa3IMYHBIX METOJOB MTO3HAHUS;

BIQJIETh BUJAMH JESITEIbHOCTH TIO TOJYYEHHIO HOBOTO 3HAaHMs, €ro WHTEpIpeTaIHH,
PeoOpa3OBaHNI0 M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYaIlUsAX, B TOM YHUCJIC MPHU CO3JTaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISITh TPUUMHHO-CIICICTBEHHBIE CBS3H U aKTYyalH3UPOBaTh 3a7auy, BBIIBUTaTh TUIIOTE3Y €&
pellieHus, HaXOAUTh apTyMEHTHI AJsl JOKa3aTelbCTBa CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmeTpbl U
KPUTEPUHN PEIICHHUS;

AHAIM3UPOBATH TOJYYCHHBIC B XOJIC PEIICHUS 33aa9d PE3YJbTaThl, KPUTUUCCKU OIICHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTh U (HOpMyIHUpOBaTh COOCTBEHHBIE 3a/ayl B 00pa30BaTEeNbHOM NEATENbHOCTH, B TOM
YHUCIIe TP N3YICHUN (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIICHUBAThH IPUOOPETEHHBIHN OIBIT,

YMETh NMEePEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/ICTh HABBIKAMU TOTyYeHUS HHPOPMAITUN PU3NIECKOTO COACPIKAHUS U3 HCTOYHUKOB Pa3HBIX
THTIOB, CaMOCTOSTENIHO OCYIIECTBISATh TIOWCK, AaHAlW3, CHUCTEMATH3aIlMI0 W WHTEPIPETALUIO
UHGOPMAIIUN PA3JIMIHBIX BHJIOB U JOPM TPEIACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEJCTBAa MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTraHU3allMOHHBIX 3a1ad C COONIIoJIeHHeM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH O€30M1aCHOCTU, TUTUEHBI, PECypcocOepeKeH s, MPABOBBIX U 3TUUYECKUX HOPM,
HOPM UHGMOPMAITMOHHOHN 0€301aCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpXKaHUS B Pa3lWYHBIX QopMmaTax ¢ y4€TOM Ha3HAuCHUs
uHpOpMALlMM W LEJNEeBOM ayAuTOpuHu, BBIOMpas ONTUMAIbHYIO (OpMYy TMpEICTaBICHUS U
BU3YaIM3al1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTUKYy M METOABl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX HWHTEPECOB H
BO3MO>KHOCTEM Ka)kJI0T0 4i€Ha KOJUIEKTHBA,

IIPUHUMATBH LIEJI1 COBMECTHOMU JI€ATEIIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBAThH JEHCTBHS 1O
€€ JNOCTH)KEHMIO: COCTAaBJATh IUIAH JIEWCTBHM, paclpenessaTh PO ¢ y4€TOM MHEHHMH y4YaCTHUKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOThI;

OIICHUBATh KAueCTBO CBOETO BKJAJa M KaXXJOI0 y4yaCTHHKA KOMaHIbl B OOUIUN pe3ynabTaTr IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HUAEHM C MO3MLMU HOBU3HBL, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IMOBEJICHUE B PA3JIUYHBIX CUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUITUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATEIbHYIO JESATENLHOCTh B 00JacTH (UMKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbBHO COCTaBJATh IUJIaH PEIICHUs] pAacYETHBIX M KauyeCTBEHHBIX 3ajJlay, IUIaH
BBITIOJIHEHHS TIPAKTUYECKON PaOO0THI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXHOCTEH 1
MPEANOYTEHN;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTb 3a
petieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHUIO APYAMIIMH B 00IACTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:
JaBaTb OLIEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BIIJICTh HABBIKAMH ITO3HABATEIBPHOW pe(pIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBHHN H
MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YIHTATOB M OCHOBAHUIA;
UCIIONIE30BATh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 0 UX CHIXKEHHUIO;
MPUHUMATh MOTUBHI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATU3€ PE3YIbTATOB IEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mpouiecce AOCTMKEHHUS JMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpamMMbl MO (usmke ams
YPOBHSI CpeaHEero oOmero oOpa3oBaHUS Yy OOydYalOIIMXCS COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN
WHTEJJIEKT, MpeArnoiaramui chopMUpPOBAHHOCTb:
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CaMOCO3HaHUs, BKJIFOYAIONIETO CHOCOOHOCTh TOHWUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON CeEphl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEICHUE, CHOCOOHOCTh aNanTUPOBAaTHCS K HOMOIMOHAIBHBIM HM3MEHEHUSM W TPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHU, BKIFOUYAIOIICH CTPEMIICHHE K JIOCTHIKEHUIO LIEIH U YCIIEXY, ONTUMU3M,
WHUIIMATHBHOCTh, YMEHUE JICHCTBOBATH HCXOJIS U3 CBOMX BO3MOYKHOCTEH;

OMIATHH, BKJIIOYAIONICH CIOCOOHOCTh TIOHMMATh 3MOIIMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C APYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEpPAX poiib W MecTo (Gu3uku B (HOPMHPOBAHWH COBPEMEHHOMN
HAay4YHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IMPAKTHYECKOU
JIeSITeIIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (DU3UYECKUX MOJENeH: MaTepuaibHas TOYKa,
WHEpIHATIbHAS CUCTEMa OTCUYETA, aOCOIOTHO TBEPIOE TENO, UICATBHBIN Ta3, MOJIEIH CTPOCHHUS T'a30B,
JKUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN JIEKTPUUSCKHUH 3apsi MPU PEIICHUH (PU3MUSCKUX 3a/1a4;

pacno3HaBath GU3MYECKHUE SBJICHUS (IIPOIIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS BEUIECTBA W DJIEKTPOAUHAMHUKH: PAaBHOMEPHOE M
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBM)KCHUE, CBOOOHOE TaJICHUE TEJ, ABUKCHHUE 10 OKPY>KHOCTH,
WHEepLHU, B3auMoJeiicTBue e, nuddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUIAKOCTEH U TBEPIBIX
Tel, U3MEHEeHHe oO0bEMa Ten MpU HarpeBaHUM (OXJIAXKICHHHU), TEIJIOBOE PaBHOBECHE, HCIIApEHUE,
KOHJICHCAIUs, IJIABJICHUE, KPUCTAJUIM3AIUsA, KUMNEHUE, BIAXKHOCTh BO3/yXa, MOBBIIMICHUE JABJICHUS
raza Ipy €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXAY MapamMeTpaMy COCTOSHHUS Ta3a B
M30IpoLIecCcax, JIEKTPU3ALMSA TEJl, B3aUMOJICHCTBUE 3apsI0B;

OIKCHIBATh MEXAaHWYECKOE JABHKEHHE, HCTONb3ys (DU3MUeCKHe BEIHYMHBI: KOOpAWHATA, MYTh,
MEPEMEIIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tella, CuUja, UMNYJIbC TeJlda, KMHETUYECKash SHEPrHus,
MOTEHIIMAIbHASL DJHEPrus, MeXaHWdeckas paldoTa, MeEXaHWYeCKas MOIIHOCTh, TPH ONMHCAHUHU
MPAaBUIIBHO TPAKTOBAaTh (PM3MUECKUN CMBICT HCHOIB3YEMBIX BEWYHH, X O003HAUYECHUS U CTUHUIIBI,
HAXOJHUTh (POPMYIIBI, CBA3BIBAIOIINE TAaHHYIO (PHU3NYECKYIO BETUYHHY C IPYTUMH BEIMYNHAMY,

OTHUCHIBATh U3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBIICHUS, UCTIONB3Ys (pr3nueckue
BEJIMYMHBI: JIABJICHUE Ta3a, TeMIlepaTypa, CPEIHssI KUHETHYECKAsl SHEPrusl XaOTUUYECKOrO JIBUKEHHUS
MOJIEKYJI, CPEIHEKBAJIpaTUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS JHEPIHS,
pabota raza, kK03(pPUIHEHT MONE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENS; MPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (HM3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYUH, UX OOO3HAYEHUS W €AUHUIIBI, HAXOIUTh
(bOpMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMHU BEITHUUHAM;

ONMCHIBATh M3YYEHHBIE DJJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKUE SBIICHUS
(mpotecchbl), WCMONB3Ys (PU3MUECKHE BEIMYUHBI: DICKTPUUYECKUN 3apsll, SJICKTPUUECKOE IO,
HaNpsHKEHHOCTh TOJIS, TOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMUCAHWU TMPABUIBLHO TPAKTOBATH
(GUBUYECKUN CMBICT HCIIONB3YEMBIX BEIHYUH, MX OOO3HAUEHHUS W €AUHUIILI; YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BEIHUMUHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3MUYECKUE TMPOLIECChl M SIBICHUS, WCIONB3Yys (HU3MYecKre 3aKOHBI U
NpUHLMNBL: 3aKOH BcemupHoro tsrorenus, I, II m III 3akonel HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOW HSHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa, MPUHIUII CYNEPIO3UINU CHJI, MPUHIIUI

paBHOIIpAaByA HWHCPHHUAIBHBIX CHCTEM OTC‘IéTa, MOJICKYJIAPHO-KUHETHUYCCKYIO TCOPUIO CTPOCHHA
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BEIICCTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEAHEH KMHETHYECKOM YHEPTUU TEIUIOBOTO IBHYKEHUS MOJIEKYH C
abCOJIIOTHOW TeMIIepaTypoid, MEepBBId 3aKOH TEPMOJWHAMMKH, 3aKOH COXPAHEHHUS HIIEKTPUYECKOTO
3apsna, 3akoH KysoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPa)KEHUE U yCJIOBUs (TPAHULBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHLUIBI JEHCTBUSA MAaIlllMH, NPUOOPOB U TEXHUYECKHUX YCTPOMCTB;
pas3nnyaTh yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHMS B IOBCEAHEBHOM KU3HH,

BBIMOJIHATh 3KCIIEPUMEHTHl TI0 HCCIENOBAaHMUI0 (DU3WYECKHX SBJICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, NpH 3ToM (popMynupoBaTh npobdiiemy/3anady u
TUIOTEe3y Y4eOHOro SKCIEpUMEHTa, CcOOMpaTh YCTAHOBKY H3 MPEIOKEHHOro 000pyloBaHMs,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIISITh MPSIMbIE MU KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIWYMH, MPH 3TOM BBHIOMPAThH
ONTUMAJIBHBIA CIIOCOO M3MEpPEHHs M HCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKH IOIpPEIIHOCTEH
W3MEPEHHI;

UCCIIEIOBATh 3aBUCHMOCTH MEXAY (U3WYECKMMU BEIHMYMHAMH C HCIIOJIb30BAaHUEM IPSMBIX
U3MEPEHUH, MpH OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH pPE3YyJIbTAThl MOIYyYCHHON
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHJE TaONMLl U TpadUKOB, AeiaTh BBIBOJBI IO pe3yjibTaTaM
UCCIIEJOBAHMSI,

coOiroaaTh mpaBuiia OE30MACHOTO TpyAa IpPU MPOBEAECHUU HUCCIEIOBAaHUI B paMKax yuyeOHOro
HKCIIEPUMEHTa, Y4eOHO-MCCIEN0BATENIbCKOW M IPOEKTHOW JAEATEIbHOCTH C HCIHOJb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1JaOOpaTOPHOr0 000PYAOBaHUS;

pewiatb pacy€THbIC 3aJjaud C SBHO 3aJlaHHOM (U3MYECKON MOJEeNbI0, UCIONb3Ys (PU3UUYECKUe
3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4d BHIOMpATh (PU3HUECKYIO0 MOJEIb, BHIACIATh
¢u3nveckue BETMYMHBI M (HOPMYJBI, HEOOXOAMMBIE Ui €€ pEIICHHs, MPOBOAWTH PACUETHl H
OLIEHUBATh PEAIbHOCTH MOJyYEHHOI'O 3HaUeHUs! (PU3MUECKOM BETMUUHBI;

peliaTe KauyeCTBEHHBbIE 3aJaud: BBICTPAWBATh JIOTUYECKHM HENPOTHUBOPEYMBYIO LIEMOYKY
paccyXIeHUI ¢ ONOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BAaTh MPH PELIEHUHU Y4eOHBIX 3a7]ady COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUMU U NPEICTaBICHUS Y4eOHOM M Hay4HO-TIOMYJSPHOU
UHpOpPMalLlUY, MOJYYEHHOM U3 pa3jM4yHBbIX MCTOUYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOTYy4aeMYyIO
UHOPMALIUIO;

IPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOHN >KM3HU Ui OOecreueHHs
0€30IacCHOCTH MpH OOpaIlleHUH ¢ NpUOOpaMHM U TEXHUYECKMMHU YCTPOWCTBAMHM, Ui COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKPYKaIOILEH Cpele;

paboTaTh B TpYMNIE C BHIIOJHEHUEM pa3JIUYHBIX COLMAJIbHBIX POJeH, IIaHUpOBaTh padoOTy
IPYIIIbI, pallMOHAIBHO paclpeleNiaTh 00A3aHHOCTH U IJIAHUPOBATh JAEATEIIBHOCTh B HECTaHJIAPTHBIX
CUTyallUsiX, aJEKBaTHO OLICHMBAaTb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TpYyNIbl B pEIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.

K xonmy obyuenus B 11 kjacce npeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEeMOHCTPUPOBAaTh Ha MNpHUMeEpax pojb U MecTo (U3UKM B (OPMHUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B TNPAKTHYECKOMN
JEeSTENIbHOCTH JIF0JIeH, IeJIOCTHOCTD U €IMHCTBO (DPU3UYECKON KapTUHBI MUDA;

YYUTBIBATh  TIPAHUIBI  MPUMEHEHUS  W3YYEHHBIX  (U3MYECKUX  MOJENIeH:  TOUEUHBIH
IIEKTPUYECKUI 3apsl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETA, SiAEpHAsl MOJENb aroMma, HYKJIOHHas
MO/IeJIb aTOMHOT'0 5i/ipa MPH peleHNH (PU3NYECKUX 3a/1a4;

pacmo3HaBath (U3MUECKHE SBICHHUS (TPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKNA M KBAaHTOBOM (PU3MKH: 3JEKTpUYECKass HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aMMOAECHCTBUE MAarHUTOB, MEKTPOMArHUTHAsl MHIAYKIIMS,
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JieicTBUE MAarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM WU JABIKYLIMMCA 3apsifi, JIEKTPOMarHUTHbBIE
KoJIe0aHUsT W BOJIHBL, MPSIMOJIMHEHHOE pAaCHpOCTpaHEHUE CBETa, OTpPaKEHHE, MpeTOMIICHHE,
uHTephepeHIys, Tudpakuus U MOJIIPU3alMs CBETa, AUCIEPCUS CBETa, (POTOITEKTPUUECKU IPPEeKT
(poTorddexr), cBeTOoBOE MaBIEHHE, BO3HUKHOBEHME JIMHEHYATOro CIEKTpa aToMa BOJOpOJA,
€CTEeCTBEHHAsl U MCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONHKCBHIBATh M3yYCHHBIC CBOWMCTBA BEIIECTBA (MJIEKTPUYECKHE, MAarHUTHBIC, OITHYECKUE,
AIIEKTPUUYECKYIO TPOBOJAMMOCTh PA3JIMYHBIX Cpel) M DJIEKTPOMArHUTHBIC SIBJICHUS (IPOIIECCHI),
UCNONb3ys (pU3MUEcCKUe BEJIUUYMHBL: IEKTPUUECKUM 3apsjl, CHila TOKa, SJIEKTPUYECKOE HalpsKeHue,
JJIEKTPUUECKOE COINPOTHBIIEHUE, PA3HOCTh IMOTEHLUANOB, 3JEKTPOJBMXKYILIAs cuja, padoTa TOKa,
WHAYKIMS MarHUTHOTO TOJs, cuia Amnepa, cuia JIopeHna, MHIYKTHMBHOCTh KaTYIIKH, SHEPTUs
AIIEKTPUYECKOTO W MAarHUTHOTO MOJICH, MEepHOA M 4YacToTa KojeOaHWil B KoyieOaTelnbHOM KOHTYpE,
3apsil M CWiIa TOKAa B IIPOLIECCE T'apMOHMYECKHMX 3JIEKTPOMAarHUTHBIX KojeOaHWH, (QOKycHOe
paccTosiHUEe W ONTHYECKas CHJIA JIMH3BI, IPU ONMCAHUU IIPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICI
UCTIOJIb3YEMBbIX BEIMYMH, X 0003HAYCHUS M €IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NUECKYIO BETMUMHY C IPYTHMHU BEIIMYMHAMUY;

OIUCBIBATh M3YYEHHBbIE KBAHTOBBIEC SIBIECHUS U MPOLECCHI, UCHOJb3Yd (U3NYECKUE BEIUYHUHBI:
CKOpPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, SHEPIUs U UMIYNbC (OTOHa,
NepuoJl TOJypacmaaa, SHEPrusi CBS3W aTOMHBIX SJep, NPU ONUCAHWU TNPABWIBHO TPAKTOBAThH
(GU3NUEeCKUi CMBICIT HCIOJB3YEMbIX BEIHYWH, MX O003HAUCHHs M EeIWHHIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3UUECKYIO BEJIMYMHY C JPYTMMU BEIMYMHAMHU, BBIYUCIATH 3HAYECHUE
(bu3n4ecKoil BETUUNHBL;

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W SBJICHUS, HCIONB3Ys (HU3UYECKHE 3aKOHBI H
OPUHIUINBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIBHOIO U MApaUIeIbHOTO COSAMHEHUS MPOBOIHUKOB,
3akoH  Jlxoyns—JleHna, 3akOH  3JEKTPOMAarHUTHOW  MHIYKIMH, 3aKOH  IMPSIMOJMHEHHOro
pacrpoCTpaHEHHsT CBETA, 3aKOHbl OTPAKEHHUS CBETa, 3aKOHbI IPEJIOMJICHHUS CBETa, YpaBHEHUE
OiHmreitHa 111 poTod3ddexra, 3aKOH COXpaHEHHsI SHEPrUH, 3aKOH COXPAHEHUS UMIIYNbCa, 3aKOH
COXpaHEHHsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH COXpPaHEHHsT MAacCOBOTO YHMCIIA, MOCTyNaThl bopa, 3akoH
paZIMOAaKTHBHOTO paclajga, NpH OTOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUSA (TPAHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OTIpeNieNATh HalpaBJIeHUEe BEKTOpa MHJYKIMM MAarHUTHOTO IOJI IMPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh 3KCIIEPUMEHTHl IO HCCIEI0BaHMIO (PU3MUYECKUX SBJICHUH M MPOLECCOB C
UCIIOJIb30BaHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUIl: MpHu 3ToM (GopMyIupoBaTh npodiemMy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TNPEIJIOKEHHOTO OO0OpYIOBaHUSA,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIISATh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUYECKUX BEJIWYMH, NPH ITOM BBIOMpAThH
ONTUMAJIBHBIA CMOCOO M3MEpPEeHHs M MCIOJb30BaTh M3BECTHBIE METOJbl OIEHKH IOTrpeIIHOCTei
WU3MEPEHHUI;

WCCIIEIOBATh 3aBUCUMOCTH (PH3MUECKUX BEIWYHH C UCTIOJIH30BAHUEM TNPSIMBIX W3MEPEHUH: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BUJIe TaOIHIl U Tpa(UKOB, Ae7aTh BBHIBOABI 110 pe3yabTaTaM HCCIEI0BaHMS;

coOuro1aTh TpaBMiIa 0E30MacHOTO TPy/Aa MPH TPOBEICHUH HCCIICIOBAHUN B paMKax y4eOHOTO
IKCTIEPUMEHTa, y4eOHO-HCCIIEOBATEILCKOM W MPOEKTHOW JEATENFHOCTH C  HWCIOJIh30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U TaO0paTOPHOTO 000PYAOBaHUS;

pewiatbh pacy€THbIe 3aJjaud C SBHO 3aJaHHON (PU3MUECKOW MOJEINbI0, MCIONB3Ys (pusnueckue
3aKOHBI U MIPUHLUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJjaul BHIOMPATh (PU3MUECKYIO MOJENb, BBIICIATh
¢u3nueckue BETUMYUHBI M (OPMYJbl, HEOOXOOUMBbIE Ui €€ pELIeHUs, NPOBOAUTH PACUEThl U
OLIGHUBATh PEAbHOCTH MOJIyY€HHOTO 3HAYeHUS (PU3MUECKOM BETMUUHBI;
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pemiate KadyeCTBEHHBIC 3aJadd: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccyXIeHH ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

HCIIOJIB30BaTh IMPU PCIICHUN y‘ICGHBIX 3aaa4 COBpCMCHHBIC I/IH(l)OpMaI_II/IOHHBIC TCXHOJIOIUHU IJIA
IIOMCKA, CTPYKTYPHPOBAHHS, HHTEPHPETALUH W TPEICTABICHUS Y4eOHOW M HAYYHO-TIOMYJSPHOU
uH(pOpMaINY, TOIYYCHHOH W3 Pa3IM4YHBIX HWCTOYHUKOB, KPUTUYECKH AaHAJIM3HPOBATH IOIYy4aeMYIO
UH(OPMALIHUIO;

OOBSICHATH TMPHUHLUIBI ACUCTBUS MAaIllMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBUS UX 0€30IacCHOT0 HCIOIb30BAaHMS B IIOBCEHEBHON JKU3HH;

HPUBOJHUTH IIPHUMEPHI BKJIA/Ia POCCHUCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIL30BATh TCOPCTHYCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCGI[HCBHOI;'I KHU3HHU AJI1 obecrieyeHust
OezomacHOCTH MpH OOpalieHHH ¢ NpUOOpaMH M TEXHHYECKHMH YCTPOMCTBAMH, ISl COXPAaHEHHUS
3JI0POBBSI U COOJIIOICHHSI HOPM 3KOJIOTHYECKOTO TTOBECHNUS B OKPY’KAIOIEH cpene;

paboTaTh B TpyNIe C BBIMOJHEHHEM DPA3JIMYHBIX COLHUAIBHBIX POJICH, IUIAHUPOBATH PadOTy
TPYIIIBI, PAIIMOHATIEHO pacIpeleNsaTh 0OS3aHHOCTH M IIAHUPOBAThH ACATENBHOCTh B HECTaHIAPTHBIX
CHTyalMsiX, aJeKBaTHO OLEHMBAaTh BKJIAJ KaXIOr0 M3 YYaCTHHUKOB TPYNNBI B pELICHHUE
paccMaTpuBaeMoi mpoOIeMBl.
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TEMATHYECKOE IINTAHUPOBAHUE

JunexkTpoHHble (uudpoBbie) oOpa3oBaTebHble pecypebl — [lpukaz3 Munucrepcrsa
npocsenieHust PO ot 02.08.2022 Ne653 «OO6 yrBepkaeHHH (elepatbHOTO MEepedHs 3IEKTPOHHBIX
00pa3oBaTelbHBIX PECYPCOB, JIOMYIIEHHBIX K HCIOJIb30BAHUIO TIPU peaTu3alii  MMEIOIINUX
roCyIapCTBEHHYIO aKKpeaeTanuio oopazoBarenbHbx mporpamm HOO, OO0, COO» (3aperutpupoBaH
29.08.2022 Ne69822) —
https://edcoo.ru/wp-
content/uploads/2023/08/%D0%9F%D1%80%D0%B$%D0%BA%D0%B7-%E2%84%96-653-
%D0%BE%D1%82-02.08.2022.pdf

bubmuoreka IIOK 10 kmacc: https:/m.edsoo.ru/7f41bf72, 11 xnacc:https://m.edsoo.ru/7f41¢97¢

Bocnurare/bHbIN aCHEKT.

Pabouas nporpamma Bocnutanuss MBOY «'umuazus Nel um.P. @axperauna» peanusyercs B
TOM YHCJIE M 4Yepe3 HCIOJIb30BaHHWE BOCHUTATEIHHOrO MOTEHIMalla YpOKOB (u3uku. JTa padorta
OCYIIECTBISICTCS B CIEAYIOMUX Popmax:

[ToOyxnenue oOydaromuxcst cobI0aaTh HAa YpOKe OOIIEPUHITHIE HOPMBI IOBECHMS, TIPaBUiia
o0mieHust co crapmuMy (MEAarorHYecCKUMH PaOOTHUKAMHU) M CBEPCTHUKAaMH (00yJarolmmMucs),
HNPUHLNIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPraHU3allUu.

[TpuBneyeHre BHUMaHHS OOy4YalOUIMXCA K IIEHHOCTHOMY AacHeKTy HM3y4aeMbIX Ha— YpOKax
MIPEIMETOB, SIBJICHUN, COOBITHII uepe3: — oOpallleHre BHUMAaHUS Ha HPABCTBEHHBIE ACMIEKTHI HAyYHBIX
OTKPBITHIA, KOTOPBIE U3y4YalOTCs B JAHHBII MOMEHT Ha YPOKE; Ha MPEACTAaBUTENIEH YUEHBIX, CBI3aHHBIX
C M3Y4aeMbIMHU B JaHHBIH MOMEHT TEMaMH, Ha TOT BKJIAJ,, KOTOPbIi OHU BHECIIM B Pa3BUTHE HalleH
CTpaHbl U MUpa, Ha JOCTOWHBIE MOAPAXKAHUS PUMEPDI UX KU3HU, HA MOTUBBI UX MTOCTYIIKOB;

Hcnonp30BaHne BOCHMUTATENBHBIX BO3MOXKHOCTEH COJEpKaHUS Y4eOHOro ImpeaMera JUIs
dbopMupoBaHUd Yy OOy4aroIMXCS POCCUHCKUX  TPAAMIMOHHBIX  JIyXOBHOHPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LEHHOCTEH uepe3 MoA0Op COOTBETCTBYIOIIMX 3aay AJsl peuieHHs], TpOoOIEMHBIX
cUTyalMi Juist oOCyXJIeHUsl B Kilacce; BKitoueHne B ypoK MIPOBBIX HPOLETYp, KOTOPhIE MOMOTar0T
HoJ/Iep)KaTh MOTHBALMIO OOYYalOUIMXCS K TMOJYYEHHUIO 3HAHWH, HaJlaKUBAaHMIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJ1acce, IOMOIal0T YCTaHOBIEHHUIO 100poXkKenaTeaIbHON aTMOCc(ephl BO
BpEMS ypOKa.

[IpumeHeHne Ha ypOKe WHTEPAKTHBHBIX (DOpM pabOThHI, CTUMYIMPYIOUIMX MO3HABATEIbHYIO
MOTHBAIIUIO O0YYAIOIINXCS.

[IpumeHeHue TpynmnoBoil paboThl WM PabOTHI B Mapax, KOTOpPbIE CIIOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaHJIHOM pabOThl U B3aUMOAECHCTBUIO C JPYTUMHU 00Y4aIOIIUMUCS.

Beibop u wucnonb3oBaHME Ha ypOKax MeETOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCIIMTATEIbHOE BO3ACUCTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIUTATENBbHBIM HUJEAJIIOM, LENBIO U
3a71a4aM¥ BOCIIUTaHUS.

WMunnuupoBanre M MOJJEP)KKAa HCCIeI0BATEIbCKONW JEATENIbHOCTH HIKOJIBHUKOB B (hopme
BKJIIOUEHUSI B YPOK PA3JIMYHBIX HCCIIEOBATEIbCKUX 3aJaHUM M 3aJad, 4YTO JaeT BO3MOXKHOCTHb
oOydaromuMcsi MpUOOPECTH HABBIKM CaMOCTOSATEIBHOIO PELICHUS TEOPETUYECKOH MpOOIEMBI,
TeHepUpPOBaHUS U 0(QOPMIIEHUSI COOCTBEHHBIX TMIIOTE3, YBAXUTEIBHOIO OTHOIIEHUS K YYKUM HESIM,
MyOJIMYHOTO BBICTYIUIEHUS, apTYMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEH TOUKH 3PEHUS.

VYcraHoBlIeHHE YBAaXKUTEIBHBIX, TOBEPUTEIbHBIX, HEPOPMAIBbHBIX OTHOIICHUN MEXIY YUUTEIeM
¥ YYEHUKaMH, CO3/IaHUE Ha YPOKAX 3MOIIMOHATLHO-KOM(OPTHOM Cpebl.
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10 KJIACC

Ne HaunmenoBanuepaszaeaos = KoamuecTtBoyacos

n/m ¥ TeMIporpamMmmel Bcero  Konrpouabnbiepaborbl  [IpakTHyeckuepadoTsl

Paznea 1. PU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

11 dusuka 1 METOIbBI )
' HAaY4YHOTO MMO3HAHUS

Uroronopazneny 2

Pa3zgen 2.MEXAHUKA

2.1 Kunematuka
2.2 Jnnamuka 7
)3 3aKOHBICOXPAHEHUS B 6 ! !
MEXaHUKe
Hroronopaszaeny 18

Paznea 3.MOJIEKYJJIAPHASA ®U3NUKA U TEPMOJANHAMUKA

31 OCHOBBIMOJIEKYJIIPHO- 9 |
' KUHETUYECKOMTEOpU U
3.2 OCHOBBITEPMOAMHAMUKYI 10 1
ArperatHble COCTOSIHUS
33 BemiecTBa. MazoBbie 5
TIEPEXOIBI
Hroronopaszneny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
4.1 OnexTpocTaThKa 10 1
ITocTostHHBIH
4.2 AIEKTpUYECKU TOK. Toku B 12 1 1
pa3IUYHBIX cpeaax
Hroronopaszneny 22
Pe3epBHOEBpEMs 2 1
OBUIEE KOJIMYECTBO YACOB 68 4 4
I10 TPOT'PAMME
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KoanuecTBouacos
Ne HaumeHoBaHuepas3aeioB U
Bcer Kontpoabnbie IIpakTuueckue
n/n TEeMIIPOrpaMMbl
0 padoThI padoThI
Pazpen 1.2JIEKTPOIUHAMUKA
11 MaruauTHO€enoe. 1 1 3
DNeKTpOMarHUTHassMHyKLUS
Hroronopazneny 11
Paszpnen 2.KOJIEBAHUSA U BOJIHBI
1 MexaHuveckue u 9 1
' AJIEKTPOMarHUTHBICKOJICOAHUS
2.2 MexaHu4ecKHe U 3JIEKTPOMarHu THbICBOJIHbI 5 1
2.3 Onrrka 10 3
Hroronopaszaeny 24
31 OcHOBBICTIEITUATEHOUTEOPUUOTHOCUTEIBHOC 4 1
' TH
Hroronopaszaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHIKBAaHTOBOMONITUKU 6
4.2 Crpoenuearoma 4
4.3 AToMHOESApO
Hroronopazneny 15
Pazpen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU
5.1 DNeMEeHTHIaCTPOHOMUU U aCTPOPU3UKU 7 1
Hroromnopaszaeiy 7
Pa3znen 6.OBOBILIAIOIIEE IOBTOPEHUE
6.1 O060061maro1IeenoBTOPEHHE 4
Nroronopazneny 4
PesepBHOEBpEMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME
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