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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpEIHEro oOuero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHMW U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHO# mporpaMMmel, npeactaBieHHbXx B @I'OC COO, B COOTBETCTBUU C MPHUKA30M
MunuctepctBa obpazoBanust U Hayku P® ot 17 mas 2012 r. Ne 413 «OO06 yTBepKIeHUU
roCyJIJapCTBEHHOT0 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro 001ero oopa3oBaHus» (B pelakluu
npuka3za Munucrepcrsa npocsemienus PO ot 12 asrycra 2022 r. Ne 732 «O BHeCEHUU U3MEHEHU
B (heZiepanbHbIii rocy1apCcTBEHHBIN 00pa3oBaTeIbHbIN CTAaHAAPT CPEIHET0 00Iero oopa3oBaHus,
YTBEPKACHHBIN pukazoM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit ®enepanuu ot 17
Mmas 2012 r. Ne 413»), npukazom Munuctepctsa npocsenienus PO ot 18 mas 2023 Ne 371 «O6
yTBEpkKACHUU (peliepalibHOM 00pa30BaTEIbHON MPOrpaMMBbl CpEAHETO O0IIEro 00pa3oBaHUSY, C
yuétoM (henepanbHoi paboudeil mporpaMMbl BOCIUTAHUS U KOHLETIUY TpenojaBaHus y4eOHOro
npeameta «Pu3nkay B 00pa3zoBaTeIbHBIX OpraHu3anusx Poccuiickoit deaeparim, pean3yonmx
OCHOBHBIE 00pa30BaTeIbHbBIC IPOIPAMMBI.

Conepxanue nporpaMMbel 1O (U3MKE HANpaBIeHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTuHbl MHpa oOydvaromuxcs 10—11 kmaccoB npu oOyueHnn ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATENILHOCTHOTO oaxoaa. [Iporpamma no ¢pusznuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO Kk MmIaHUPyeMbIM JIMYHOCTHBIM, HMPEAMETHBIM M METalpeIMETHBIM
pe3yapTataM OOyueHMs, a TaKK€ YUUTHIBAET HEOOXOJUMOCTb peallu3alii MEXIPEIMETHBIX
CBsi3el (DU3MKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIE LIEJIM M3Y4YeHMs (U3UKU Ha YPOBHE CPEIHEro oOliero oOopa3oBaHMs, IJIAHUPYEMbIe
pe3yabTaThl OCBOCHHS Kypca (GU3UKHU: TUYHOCTHBIE, METAIpEAMETHBIE, TPEeMETHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma o ¢pusmke BKIIIOYAET:

e [UIAHUpPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (PU3MKU Ha 6a30BOM YpOBHE, B TOM 4YHCIIE

IIpeIMETHBIE Pe3yJIbTaThl IO rojjaM O0yUeHUS;

e cojepxaHue yaeOHoro mpeameTa « Du3nKay 1mo rojgaM 00ydeHus.

®du3nka Kak Hayka o Haubosee oOLIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KAYECTBE yUeOHOT0
IpeMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KalolleM MUpE.
HIkonpHBIH Kypc (HU3MKH — CHCTEMOOOPA3YIOLIMM MJIi €CTeCTBEHHO-HAYyUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, H3y4aeMBbIX
XUMHUeH, Ouonoruei, pusnueckoil reorpadueir u actpoHomuei. Vcnonabp3oBaHue U aKTUBHOE
[IPUMEHEHHE PU3NUECKUX 3HAHUH OIIPEIeIIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT U
B c(epe SHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJNyYeHHS HOBBIX MAaTE€pHajoB C
3aJJaHHBIMM CBOWCTBaMHU U Jpyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIaJ] B (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OoO0ydaromuxcs, B (OpMHUpPOBAHHE YMEHHUH NPUMEHSTh
Hay4HbII METOJI IIO3HAHUS NIPH BHINOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3MKH A YPOBHS CpeaHero o0miero oopa3oBaHus MOJIOXKEH psifl UICH,
KOTOPBIE MOKHO PacCMaTpUBATh KAK IPUHIUIIBI €I0 IOCTPOCHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEH KypcC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuall Kypca (GU3UKU 00beAMHEH BOKPYT
¢usnyeckux Tteopuil. Bemymmm B Kypce sBusieTcs (OPMUpOBaHHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanoiaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
HoTeHI1ana pru3nyeckoi HayKu, OCMbICIIEHHE CBS3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOLIECTBA, a
TaKXe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIIEMaMH.



Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3uku npeanosnaraet 3HakOMCTBO ¢ HIMPOKUM
KPYTOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH N3yYEHHBIX TEOPHH U 3aKOHOB.
Hoes »skonozuzayuu peanusyercsi IOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOTMYECKUM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONONIB30BaHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.
CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CpelHero olIiero oOpa3oBaHUs
ABISIIOTCSL (u3nveckue Teopud ((HOPMHUpPOBAHME MPEIACTABICHHNA O CTPYKTYpe HOCTPOCHHS
¢u3nyeckol TeopuH, posid (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJIsi ONMHUCAHUS €CTECTBEHHO-
HayYHbIX IBJICHUHN U ITPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0A B Kypce (DM3UKU pean3yeTcsi MPEeXe BCETo 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAIBHON JesTeabHOCTH o0yuaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO WCHOJIB30BAHWE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOpHBIX paboOT, KOTOpbIE B IMporpamme Mo (usuke oOBEIMHEHBI B OOLIMH CHHCOK
YUEHHUECKUX NPAKTHYECKUX padoT. BrlaeneHne B yka3aHHOM IepedHe J1abopaTopHBIX padoT,
MIPOBOJUMBIX JIJII KOHTPOJS M OLIEHKH, OCYILECTBIIETCS y4YaCTHHKAMHU 0Opa30BaTEeNbHOIO
rpoLecca UCXo/id U3 0COOCHHOCTEH IIIaHUPOBaHUS U OCHalleHUs kabuHeta ¢pusuku. [lpu sTom
o0ecrieunBaeTcs OBJIAJCHHE OOYYAIOUIMMUCA YMEHMSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIIEZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEII0KEHHBIX THUIIOTE3.
Bornbiioe BHUMaHUE yAETSETCS PEIICHHIO PAacU€THRIX M KAa4eCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 33aJlaHHOM (PM3NYECKOI MOJEINbIO,
MTO3BOJISIONINE TIPUMEHSTH H3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasJerna Kypca,
TaK M MHTErpUpys 3HAHUS M3 Pa3HbIX pasfenoB. Js KauyecTBEHHBIX 3aJad MPHOPUTETOM
SBIISIIOTCSL  3aJjaHus Ha OOBSICHEHHWE TPOTEKaHWS (U3UYECKUX SBICHHH M TIPOLIECCOB B
OKpY’Karollel >Ku3HU, TpeOyrolme BbIOOpa (pu3MuecKod MOJAENM ISl CUTyallMd IPaKTHKO-
OPHEHTUPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHoro mporecca 0a30Bblid YpOBEHb Kypca (U3HKH Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHuUs JIOJDKEH M3Yy4aThCsl B YCIOBHUAX MPEIMETHOTO KaOuHeTa (PU3MKH MM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa NpPEeAMETOB €CTECTBEHHO-HAy4yHOro Iukia. B kabunere (usuku
JIOJDKHO OBITH HeoOxoaumoe jabopaTopHOe O0OpYyIOBaHME Ui BBIOJHEHMS YKa3aHHBIX B
porpamme 1o GU3nKe ydeHH4eCKUX MPAKTUYECKUX paboT U IEMOHCTPALIMOHHOE 000PYA0BaHHE.
JleMoHCTpaniMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHMMAJIbHON JOCTAaTOYHOCTH M 00ECHEeUnBAEeT MOCTAHOBKY IEPEUUCIIEHHBIX B IIpOrpaMMme Mo
¢u3nKe KIIOYEBBIX JACMOHCTPAIMKA JJIsi HMCCICIOBAHMUS H3YyYaeMbIX SIBICHHH W TIPOILIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.
JlaGopaTtopHoe 00OpYyHOBaHUE AJS YUYCHHYECKHX IMPAKTHYECKHX padoT (GopmupyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreuyuBaeTcss B pacdyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. TemaTudeckre KOMIUIEKTHI JabopaTOPHOro OOOpYyIOBaHMS JOJDKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX M LUGPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX J1A0OPATOPHIA.
OCHOBHBIMU LIETSIMH U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUU SIBJISAIOTCA:
e (opMupoBaHME HHTEpPECa M CTPEMJICHUS OOYYaIOIUXCA K HAy4YHOMY M3YUYEHUIO
HOPUPOBI, Pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAayyHOM MeTOojle TO3HaHUus M (OpMHUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ysibTaTa W3y4YE€HHUS] OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;



¢dbopmHpoBaHUEe YMEHHI OOBSICHATD SBJICHUS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUN U
Hay4HBIX JI0KA3aTEIbCTB;

¢dbopmMHpoBaHUE TPEACTABICHUN O POK (DUBHUKH I Pa3BUTHA JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTIKeHHe 3THX Iesiell o0ecreynBaeTCsl PelIeHHeM CIEAYIONIMX 33Jad B Ipolecce
M3y4YeHHsl Kypca (U3MKHU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

MpUOOpETEHNEe CUCTEMBI 3HAHUK 00 00ImUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAsi MEXaHUKY, MOJICKYJIIPHYIO (PU3UKY, JJIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKY ¥ 2JIEMEHTHI acTPO(DHU3NKH;

dbopMHUpOBaHHE YMEHUW TIPUMEHATH TEOPETUYECKHE 3HAHUSA JUII OOBSICHEHUS
buznyeckux SBICHUM B NOpPUPOJE W A NPUHATUS NPAKTHUECKUX pEIICHUH B
IMOBCEAHEBHOM JXKU3HU,

OCBOCHHE CIOCOOOB peIICHHs PAa3IMYHBIX 3aJad C SBHO 3aJlaHHOW (DHU3MUECKOn
MOJIETIBIO, 3a]1a4, TIOJJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3AaHNe (PU3NIECKOM MOJIEIH,
aJICKBAaTHOM YCIIOBUSIM 33/1a4H;

MOHMMaHUE (PU3UUECKUX OCHOB M NPHUHIIUIIOB JCUCTBHUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELy;

OBJIQJICHUE METOJaMU CaMOCTOSATEJILHOTO TUTAHUPOBAHUS W MPOBEACHUS (PU3MUECKHUX
HKCIIEPUMEHTOB, aHallu3a W  UHTepHIpeTanuu  HUHOOpPMALMU,  ONpeAesICHUS
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

CO3JIaHUE YCJIOBUH ISl Pa3BUTHUSL YMEHUW MMPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JeSTEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHETO OOIIEro oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca
B HEJIEIIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®uznka u MeTOAbl HAYYHOTI'O MO3HAHUS
®uzuka — Hayka o mpupone. Hayunble MeToAbl MO3HaHUS OKpy»xarouero mupa. Poib
SKCTIEPUMEHTA ¥ TEOPUH B TIPOIIECCE MTO3HAHUS MPUPOJIBI. DKCTICPUMEHT B (PU3HUKE.
MonenupoBanue Qu3n4ecKux sSBJICHHUNM U mpoieccoB. Hayunsie runoressl. dusznueckue
3aKOHBI U TeOpHH. [ paHHUITBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBUSI.
Pone u mecto ¢us3uku B (GOpMHPOBAHUMU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIeSITETbHOCTH JIIOICH.
Jlemoncmpayuu
AHanoroBbie U ITUGPOBBIC U3MEPHUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBHkeHHE. OTHOCHUTENBHOCTh MEXaHW4YecKoro JABmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepememienue, ckopocTh (CpedHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOpEHHE
MaTepuaIbHON TOYKH, WX MPOCKIIMU Ha OCH CUCTEMBI KoopauHaT. CIIOKEHUE MepeMENIeHUN U
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEHHOE IBIKEHUE. ['paduKku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUs, TyTH U MEPEMEILEHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoOe majienne. Y CKOpeHrue CBOOOTHOTO TaCHUSI.



KpuBonuneiiHoe nBwxeHue. JIBkeHMe MaTtepHalbHOM TOYKHM IO OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEMHAsA CKOpOCTh. [lepruon u yactora
oOparmienus. L{leHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyecKkre yCTpOrUCTBa U MPAKTUYECKOE PUMEHEHNUE: CITUIOMETP, IBUKEHHE CHAPSIIOB,
LIETTHBIE ¥ PEMEHHBIC MePEIayui.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MILTIOCTPAIsd KHHEMATHYECKUX XapaKTEPUCTUK JIBUYKEHUS.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue nukenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaCHHUS.

HanpaBnenue ckopocTu npu ABUKEHUH 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydyeHnne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEAEICHNS MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEKY Y TSIMU, IPOUIEHHBIMU TEJIOM 3a IIOCJIEI0BATEINbHBIE
paBHBIE TIPOMEXKYTKH BPEMEHHU IMPHU PABHOYCKOPEHHOM JBH)KEHUM C HA4daJlbHOW CKOPOCTHIO,
pPaBHOH HYIIIO.

N3ydenue nNBH>KEHUS IapyKa B BI3KOW KUIKOCTH.

Nzyyenne nuxeHus Tena, OpOLIIEHHOTO TOPU3OHTATIBHO.

Tema 2. /lunamuxa

[Ipuatun otHocurensHOCTH ['anuiies. [lepsbiii 3akoH HeroToHa. HEpLManbHbIE CHCTEMBI
OTCHUETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwi. Bropoil 3akoH HeroTona miid
MaTepuaibHON TOUKHU. TpeTnii 3akoH Hpl0TOHA 1719 MaTepUaIbHBIX TOYEK.

3akoH BceMUupHoOro Tsarorenus. Cuna tsxkectu. [lepBas kocMuueckasi CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoIbkeHus, kaueHus ). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsSI CKOJIbKEHHUS M cuia TpeHus mokos. Koaddunuent tpenus. Cuna COMpOTUBICHUS MPHU
JIBU’KCHUH TeJIa B )KUJIKOCTHU WJIH Ta3e.

[TocTymaTenpHOE W BpamaTeIbHOE JBIKEHNE a0COIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaleHus. [1imeuo cuiibl. Y cioBus paBHOBECHUS TBEPAOTO
Tena.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: NOAIIMIHUKYN, JIBUKECHHE
HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne uHepUUH.

CpaBHeHHME MacC B3aMMOICHCTBYIOIIMUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AedOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U MaJICHUU.

CpaBHeHHE CHII TPEHUS TTOKOS, KAUCHUS U CKOJTBKECHHSL.

VYcioBus paBHOBecHs TBEPAOTro Tena. Buibl paBHOBeCHS.

Yyenuueckuii osxcnepumenm, rabopamopmvie pabomol

Nzyuenne nuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue ycnoBUid paBHOBECHS TBEPAOTO TEa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpanenus ¢ mexanuke



Nmnysnbse MatepuaabHON TOUKH (Tea), CUCTEMbl MaTepHAIbHBIX TOYEK. VIMITyJIbC CHIIBI U
M3MEHEHHE UMITYJIbCA TeJa. 3aKOH COXPaHEHUs UMITyJbca. PeakTMBHOE ABM)KEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckasi sHeprust MarepuaibHONH TOUKU. Teopema 00 M3MEHEHHH KHHETHYECKOU
JHEPIuu.

[NorennmansHas sHeprus. [loreHnpanbHas sHEprus ynpyro 1e()OpMUPOBAHHON MPYKUHBI.
[TorennuanbHast SHEPrust Tes1a BOJIU3U MOBEPXHOCTH 3eMJIH.

[loreHnmanpHbple U HEMOTEHNUANbHBIE CHIBL. CBS3b pabOTHl HEMOTEHIUAIBHBIX CHI C
N3MEHEHHEM MEXAHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM JHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnyeckue ycTpolcTBa M MPAKTHYECKOE MPUMEHEHUE: BOJOMET, KONED, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEeHHs UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon nmoTeHIMAIbHONW YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yyenune abOCONIOTHO HEYNpyroro yjaapa C IOMOIIbIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

WccnenoBanue cBsi3u pabOThl CHJIBI C M3MEHEHHEM MEXAaHWYECKOW JHEpPruM Teja Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mosekyasipaasi pu3duKa ¥ TepMOANHAMHUKA

Tema 1. Ocrno6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUIECKON TEOPUH M UX ONBITHOE 00OCHOBAHHUE.
Bpoynosckoe neuxenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOICHCTBUS YaCTUI] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, KUIAKOCTEH 1 TBEPABIX TN U 00bICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyi. KonnuectBo BewectBa. [loctosiHnas ABoraapo.

Tennosoe paBHOBecue. Temmepartypa u e€ usMmepenue. Illkana remneparyp Llenscust.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KUHETUYECKONM TEOpUU
UAeambHOro ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeJHeld KHHETHYeCKOH »Hepruu
TEIJIOBOro JABMKEeHUS yacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBL. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporieccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJMUYECTBOM BelllecTBa. ['paduueckoe mMpencTaBiIeHHE M30IMPOILIECCOB: H30TepMa, H30X0pa,
nzo0bapa.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKys
OPraHUYEeCKUX COECTUHEHUH.

OnbIThl 10 11 (y3UH KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO IBHYKCHHUS.

Mopaens onbita IITepHa.

OnbITHI, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUPYIOLLAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCY/a.

OnBITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS MI€AJIBHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

Onpenenenrie Macchl BO3JlyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBI, aBJICHUS U TEMIIEpaTyphl BO3IyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMEeTPaMH COCTOSTHUS Pa3peKeHHOT 0 rasa.

Tema 2. Ocnosvt mepmoounamurku



TepmonuHamuueckass cuctemMa. BHYTpeHHsIsT 3HEprusi TEpPMOJAMHAMHUYECKOW CHUCTEMBI U
cnocoObl e€ m3MeHeHus. KomumuecTBo TermaoTel U padoTa. BHyTpeHHSsSI SHEPTHsl OHOATOMHOTO
WJI€aJIbHOTO Ta3a. Buael Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IebHas
TEIUIOEMKOCTbH BellecTBa. KoIMyecTBO TEIIOTHI U TEILUIONEPEaade.

[lonsatue 00 amuabatHOoM mpornecce. [lepBbiii 3akon TepmoauHamuku. I[IprMenenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K U3o0mpoueccam. I paduueckas uHTEpIipeTaust paboThl rasa.

Bropoii 3akon TepmoanHamMuky. HeoOpaTUMOCTh MpOIIECCOB B MIPHUPO/IE.

TeruioBeie MammHbl. [IpuHIune! AeiicTBus TemoBblX MamuH. [IpeoOpa3zoBanus 3Hepruu B
TEIUIOBbIX MamrHax. Koadduiment noneznoro neicteus remnoBoi mamuHel. [ukn KapHo u ero
KOX((HUIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHIECKHE TTPOOIEMbI TETNIOIHEPTETHKH.

TexHuueckue yCTpoiCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUIATEllb BHYTPEHHETO
cropasusi, ObITOBOH XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW SHEpPruu Teja MIpPU COBEPIIEHUU pabOThI: BBUIET MPOOKH U3
OYTBUIKU MO ACHCTBHEM C)KaTOTO BO3yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe myTEM TpeHUS
(BUIEOIEMOHCTpAITHS ).

V3MeHeHre BHYTpeHHEH 3Hepruu (TeMIepaTypsl) Teja MpH Terionepeiaye.

OnbIT 0 aAabaTHOMY pacIIMPEHHIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENI BHYyTPEHHETO CTOPAaHUS, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuui sxkcnepumenm, i1abopamopule pabomoi

N3mepenue yienpHOl TeINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoewvie nepexoovl

[Tapoo6pa3oBanue u konaeHcanus. Mcnapenne u kunenue. AGCOIIOTHAS M OTHOCUTENIbHAS
BJIQKHOCTHh BO37ayXa. HacwimeHHbl map. YaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUSI OT AaBJICHUSI.

Teépnoe Teno. Kpuctamnmuyeckue n amopdHbie Teaa. AHU30TPOTHS CBOMCTB KPHUCTAJIIOB.
Kunkue kpucramasl. CoBpemMeHHble MaTepuaybl. [lnaBneHue u Kpucrammzanus. YJIeabHas
TeruioTa miasiaeHus. CyOaumanus.

YpaBHEeHHEe TEIIOBOTO OanaHca.

TexHuueckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHWE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOITYUYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX apOB.

Kunenue npyu NnoHMKEHHOM JJaBJICHUM.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtonenne HarpeBaHus U IJIaBIEHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpamus KpUCTawIoB.

Yuenuueckuu sxcnepumenm, 1a6opamoprvie pabomul

N3mepenne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Pasnen 4. DiekTpoauHaAMuKa

Tema 1. Dnekmpocmamuka

Onextpuzanusi Tel. OJEKTpUYECKUH 3apsan. JlBa BHJA 3JIEKTPUUYECKHUX 3apsiiOB.
[IpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHSI SJIEKTPUYECKOTO 3apsiia.

B3aumopneiictBue 3apspoB.  3akoH Kynona. TodeuHblil  anexTpuyeckuil  3apsa.
Onektpuueckoe mone. Hanpsok€HHocTh anexTpuyeckoro mods. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX NosIeH. JINHNN Hanpsy)KEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocratuyeckoro nodjs. [loreniuan. Pasnocts norennuanos. [IpoBognuku
U AUBJIEKTPUKY B 3JIEKTPOCTATHUECKOM ToJe. JuanekTpuueckas NpOHUIIAEMOCTb.



OnekTpoéMkocTh. KoHzmeHcarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPrHs
3apsYKEHHOT0 KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M IMPAKTUYECKOE NPUMEHEHHUE: AIJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJICHHUE DJICKTPOIPUOOPOB, KOHACHCATOP, KOMHPOBAIHHBIN
arnrmapar, CTpyHWHbINA PUHTEP.

Jlemoncmpayuu

VY eTpoicTBO U PUHLUIT AEHCTBUSA 3JIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JI€ 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I1OJIE.

DIIeKTpOCTaTUYECKasl 3allHTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTHU TUIOCKOI'0 KOHAEHCATOPa OT IUIOUIaJAH IIJIACTHUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuui sxcnepumenm, n1abopamopule pabomoi

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtii 3nexkmpuueckuit mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKA. MICTOUHMKM TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTKa LETH.

DnexTpuueckoe COTIPOTHUBIICHUE. VY nenbHoe COTPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaUIENbHOE, CMEIIAHHOE COEAMHEHNE IPOBOTHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jlkoyns—JIenma. MOMHOCTh AIEKTPUIECKOTO TOKa.

DIEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONMPOTUBIIEHUE UCTOYHUKA TOKa. 3aKkoH OMa aJis
TOJTHOMU (3aMKHYTOM) AJeKTpuaeckoi renu. KopoTkoe 3aMbIkaHUeE.

DNIEKTPOHHAs MPOBOIUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTUBIICHUS METAJIJIOB
oT Temreparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPUMECHas IPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CaoiictBa p—N-niepexoxa. I1oaynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAcCTBOpax M pacilaBaxX »3JEKTPOJIUTOB. ODJICKTPOJIUTHYECKAS
JUCCOoIUanus. DIEKTPOIIN3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MoaHus.
[Ina3ma.

TexHuueckue ycTpoicTBa U MPAaKTUUYECKOE IPUMEHEHHE: AaMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHHUKH TOKa, ODJICKTPOHArpeBaTeNbHBIE MPHOOPHI, AJIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  COMPOTUBICHUS, BaKyyMHBIH  [HOJA, TEPMHUCTOPHl U  (OTOPE3UCTOPHL,
MOJTYTIPOBOIHUKOBBIN TNOJ, TajIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX [POBOJHUKOB OT JJIMHBI, IUIOWIAAN
MIONEPEYHOI0 CEYEHUs U MaTepuaa.

CmenanHoe coeAMHEHUE TPOBOIHUKOB.

[IpsiMoe u3MepeHne 3eKTpoABMKYyIIeH Cuibl. KOpoTKoe 3aMbIKaHHE TaIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OaHOCTOPOHHSIS MPOBOJAUMOCTD JUOJIA.

Yuenuueckuu sxkcnepumenm, n1abopamopnule pabomol



N3y4denue cMeIaHHOTO COEMHEHUS Pe3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CHIIbI HICTOYHUKA TOKA M €M0 BHYTPEHHETO CONIPOTHBIICHHUS.

Habmronenue snexrposnnsa.

MexnpeamMeTHble CBSI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kilacce OCYyIECTBISETCS C YUYETOM
COJIep)KaTEIbHBIX MEKIIPEIMETHBIX CBfA3€H € KypcaMud MaTeMaTUKH, OWOJIOTMH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOIO I1O3HAHMS:
sBJICHHE, Hay4HbI (akT, rumnoresa, (usuyeckas BeJIMYMHA, 3aKOH, TeOpHs, HaOroAeHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUI, TuHelHast GyHKIM, mapaboia, runepboda,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUUH HAa OCH KOOpJIUHAT,
CJI0KEHHE BEKTOPOB.

Buonozus: Mexanudeckoe JBMKEHHE B JKMBOW mpupoje, 1uddysus, 0ocMoc, TeI000MeH
JKUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAUH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOW MPUPOLE.

Xumus: OTUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEN, XUAKOCTEH M Ta30B, IJIEKTPUUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs AUCCOLIUALINS, FaIbBaHHKA.

I'eoepaghus: BI1a)KHOCTH BO3lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHKe IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIMUMHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUs HMMIIyJIbca B TEXHHKE (pakeTa,
BOJAOMET U Jpyrue), JABHUraTellb BHYTPEHHErOo CropaHus, MapoBas TypOuHa, OBITOBOMN
XOJIOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIUH MOJIyYE€HUsI COBPEMEHHBIX MAaTepHallOB, B TOM YHUCIIE
HAaHOMATEepUaJlIOB, W  HAHOTEXHOJOTWH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, 3JIEKTpOHArpeBaTelbHbE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FAJIbBAaHUKA.

11 KUIIACC

Paznen 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[ToctossHHbIE MarHuThl. B3auMonelcTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
BekTtop marautHoM uHAYKUWU. [[pyHIMI Cynepno3uliMi MarHUTHBIX MOJEH. JIMHUM MarHUTHOM
uHaykuuu. KapTuHa mTuHui MarHUTHOM MHIYKIIMH TIOJIS1 TOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 1oJie TPOBOJHUKA C TOKOM. KapThHa JMHMA MHAYKIUU MAarHUTHOTO IOJS
JUTMHHOTO TPSIMOTO TMPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OnbIT Dpctena. BzaumoaeicTBUE MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb ¥ HalpaBIICHHE.

Cuna JlopeHua, e€ MoAyJb W HampaBieHHe. JIBUKEHUE 3apsyKEHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM nouie. Pab6ora cuibl Jlopenna.

SlBneHue HIEKTPOMAarHUTHOM WHAYKIMH. [lOoTOK BeKkTOopa MarHUTHOW HWHIYKLHUU.
DIEKTPOABUKYIIAS CHJIAa MHAYKIIMU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu dapajes.

BuxpeBoe snekrtpuueckoe mojie. DIEKTPOABMXKYIIAs CHUJIAa HMHAYKUMU B IMPOBOJHHKE,
JBIDKYIIEMCS TIOCTYIIATeIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBIICHHE CAMOMHAYKIIMH. DJIEKTPOIBIDKYIIAs CHUJIa CAMOUH TYKIIHH.

DHeprusi MarHUTHOTO MOJIs1 KATYLIKUA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.



TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHBIE MAarHuThl,
3JIEKTPOMATrHUTHI, JIEKTPOIBUTaTENb, YCKOPUTEH 3JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.

JIuHUY MHAYKIUY MAarHUTHOTO MOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmiepa.

JeiictBue cuibl JIopeHI1a Ha MOHBI AJEKTPOJIUTA.

SIBiIeHME DNEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio Jlenmna.

3aBUCUMOCTD JJICKTPOJBIKYIIEH CHUIIbI UHAYKIIMU OT CKOPOCTH HU3MEHEHHS] MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3ydyeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue neiicTBUs OCTOSHHOTO MArHUTA Ha PaMKY C TOKOM.

HccnenoBanue aBiIEHUS 3JIEKTPOMArHUTHON UHIYKIIMH.

Paspnen 5. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KO1€OAHUS

KonebarenpHast cucrema. CBoOOaHBIE MexaHMueckue kojebanus. [‘apmonuueckue
konebanusa. Ilepuon, wacrora, ammauryna u ¢aza konebanuid. IlpyXMHHBI MasTHUK.
MareMaTnueckuii MassTHHUK. Y paBHEHHE TapMOHUYECKUX KojieObanuil. [IpeBpalienre s3Hepruu npu
rapMOHHYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIE S3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HIEaTIbHOM
KojeOaTeIbHOM KOHTYpe. AHAIOTHA MEXIYy MEXaHHMYECKUMU M JIIEKTPOMATrHUTHBIMU
kosnebanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTrUU B UACAIBHOM KOJleOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarommx KojleOaHUAX. BBIHYKICHHbIE MEXaHHUECKHE KOJeOaHMUs.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

ITepemennbiii Tok. CUHYCOMIATBHBIN TTEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTATYTHOE U JEHUCTBYIOIEE 3HAUCHHUE CUJIbI TOKA U HATIPSIKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOJACTBE dJIEKTpodHepruu. KynbTypa uCHoOIb30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM )KU3HU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

Hab6nronenue 3atyxatonmx KoiaeOaHui.

HccnenoBanne CBONCTB BEIHYKICHHBIX KOJICOaHUIA.

HaGmionenue pezonanca.

CBoOOAHBIC PJICKTPOMArHUTHBIE KOJICOAHMS.

OcuusiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa U HANpsDKEHUS OT BPEMEHH) Ui
AIEKTPOMArHUTHBIX KOJieOaHUi.

Pe3onanc npu mociaegoBaTeNIbHOM COEJUHEHUU PE3UCTOpPA, KATYIIKH HWHIYKTUBHOCTH U
KOHZIeHCcaTopa.

Mopenb TUHUYN AJIEKTPOIIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol



HccnenoBanue 3aBUCHMOCTH MEPHOJIa MaJIbIX KOJieOaHUM Tpy3a Ha HUTU OT JIJIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbL

MexaHuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuon. CkopocTh pacpocTpaHeHuUs
u anvHa BouHbl. [lomepeunsle W mpononbHble BoONHBL MHTepdepenmus u audpakuus
MEXaHUUYECKHUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHHIE BOJHBI. Y CJIOBMSI M3Jy4YEHUS 3JEKTPOMArHUTHBIX BOJH. B3aummuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosaHe. CBOMCTBA 3€KTPOMArHUTHBIX BOJIH:
OTpaXEHHEe, TMpeJioMJIeHHe, mojsipu3auus, Audpakuus, uHTepdepeHus. CropocTh
3J€KTPOMArHUTHBIX BOJIH.

[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 3IEeKTPOMAarHWTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHIUIIBI pagnOCBA3Y U TEJIEBUACHU. Pagronokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKaKOIIEH Cpebl.

TexHuuyeckue ycTpoiCTBa M NMPAKTUYECKOE MPUMEHEHHUE: MYy3bIKaJIbHble MHCTPYMEHTHI,
yIbTPa3ByKOBasl JIMATHOCTHMKAa B TEXHUKE W MEIULMHE, pajap, PajgHuONpPUEMHHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBU-neusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHNE MOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6umomeecs Teno Kak MCTOYHHK 3BYKa.

Habmonenne orpaxkeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunu u Jupakiini MEXaHHYeCKUX BOJIH.

3BYKOBO pe30HAHC.

Habnionenue cBsS3M TI'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOMN
KoJIeOaHU.

HccnenoBanue  CBOMCTB — 2JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEJIOMIICHUE,
nossipu3anys, Judpakius, HHTep(epeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMmonrHelHOE pacipOCTpaHEHUE CBETA B OJTHOPOJHOM Cpeje.
JIyu cBera. ToO4eUHBIN UICTOYHUK CBETA.

OtpakeHrne cBeTa. 3aKOHBI OTpakeHHsS cBeTa. [locTpoeHHe M300paKEHMA B TIIIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKkOHBI TMPEJNIOMIICHUS CBeTa. AOCOJIOTHBIA TMOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenabHbI Yrojl HOJHOrNO BHYTPEHHETO
OTpPaKEHU.

Hucnepcus ceeta. CiioxHbII cocTaB O6enoro cera. L{ser.

Cobupatomue W pacceuBaroniye JHH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE U
OTITUYECKasl CHJIa TOHKOW JUH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOIINX U PACCEHBAIOIINX
nuH3axX. @opMyia TOHKOW JMH3bI. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenesbl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. HWutepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAOJIOZICHNS MAKCUMYMOB 1 MHHAMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpakumonHas peméTka. YciIoBHE HAONIOACHUS TIJIABHBIX
MaKCHMYMOB TpHY NaJICHUH MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.



TexHu4ecKkne yCTpOHWCTBa M NPAKTUYECKOE IPUMEHEHHEe: OYKH, Jymna, ¢oToarmapar,
MIPOSKIIMOHHBIN amnmapaT, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONTHKA, TH(PpaKIIMOHHAS PEIIETKA,
TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEiHOE pacmpocTpaHEHUE, OTPAKCHHE U TIpejomiieHHe cBera. OnThyecKkue
IpUOOPBI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienab CBeToBO1a.

HccnenoBanue cBOWCTB N300paKeHHUM B JTMH3aX.

Mopenu MEUKPOCKOIIA, TEJIECKOIa.

HaGronenne unaTepdepeHIym cBera.

Habmonenue nudpaknuu cBeTa.

HaGmonenue qucnepcun ceta.

[TomydeHue cnekTpa ¢ MOMOUIbIO TPU3MBIL.

[TonydyeHnue cnexTpa ¢ MOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

HabmroneHue nonsipu3aum cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokasaresns NpejoMIIeHUs CTEKIA.

HccnenoBanue CBONCTB M300pakKeHHH B JIMH3AX.

Hab6mronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeHAJIBHON TEOPUH OTHOCUTEIBLHOCTH
['paHuIBl MPUMEHUMOCTH KJIACCHYECKOW MeXaHWKHU. llocTynaTel crnienualbHOW TEOPUH
OTHOCUTEJILHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTHM CBE€Ta B BaKyyMme, MPUHIUII
OTHOCHUTEILHOCTH DHHINTSHHA.
OTHOCUTENBHOCTD OHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU U COKPAILIEHUE JTUHBI.
DHEprus U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl € SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBI. DHEPTHS TTOKOSL.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®dotonsl. Dopmyna [lnanka cBs3u SHEprun POTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYJIbC
¢dorona.

OtkpeiTie u wuccieaoBanue Goroddpdekra. Omnbitel A. . CroneroBa. 3akoHBI
¢doroaddexra. YpaBHenue DiiHmTeitHa 15 porodddexra. «Kpacnas rpannna» porosddexra.

JaBnenune cBeta. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue YCTpOHCTBA M MpPaKTHUECKOE MPUMEHEHHE: (OTOIIEeMEHT, (OTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IIMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (HoTOddeEKTa.

Cseroauon.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
Mozenb atoma. [loctynatsl bopa. M3nydyenue u nornomeHue (GOTOHOB IMpH MEPEXOe aToMa ¢
OJITHOTO YPOBHS HEPTruH Ha Apyroi. Buasl ciekTpoB. CrieKTp ypoBHEH SHEPTUU aToMa BOJOPO/Ia.

BousiHoBbIE cBOMcTBa yacTull. BonHel ae bpoinsa. KoprnyckyisipHO-BOJIHOBOM Tyalid3M.

CrioHTaHHOE U BBIHYKJEHHOE U3IIyYEHUE.

TexHudeckne yCTpPONCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJIbHBIM aHAIU3
(ciekTpockor), 1azep, KBaHTOBbIM KOMIIBIOTEP.



Jlemoncmpayuu

Monens onbita Pesepdopra.

OmnpenerneHue JUIMHBI BOJIHBI JIa3epa.

HaGnroieHne TMHEeWYaThIX CIIEKTPOB H3JTYUCHUS.
Jlazep.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul
Hab6mronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe s0po

DKCIEepUMEHTHI, JOKA3bIBAIOIUE CII0KHOCTh CTPOCHHUS 4pa. OTKPHITHE PaluOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio coctaBa paJHoOaKTHBHOTO n3nydeHus. CBoiicTBa aibda-,
Oera-, raMMa-u31y4eHus. BiusHue paguoakTUBHOCTH HA J)KHUBbIE OPraHU3MBI.

OTkpeiTHE IPOTOHA M HeHTpoHA. HykimoHHas monens sypa ['eitsendepra—lBanenko. 3apsia
a1pa. MaccoBoe uucino aapa. M3oromnsl.

Anbda-pacniag. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnan. ['amma-uznydenue. 3aKoH
pazMoOaKTUBHOIO pacnajia.

DHeprus cBA3U HYKJIOHOB B sifpe. AnepHblie cuisbl. JlepexT maccol sapa.

SAnepHsble peakuun. JleneHne U CUHTE3 AlED.

Anepupiii  peakrop. Tepmosiaepubiii cuHTe3. [IpoOieMbl M MHEpPCHEKTHUBHI  SACPHOM
JHEPreTUKU. JKOJIOTMYECKHUE aCIIEKTHI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHUS U PETUCTPALIMH 3JIEMEHTapHBIX YaCcTHUI.

@dyHIaMeHTallbHbIE B3auMOoJIeHCTBUS. EMuHCTBO (hr3nueckoil KapTHHBI MHpA.

TexHnyeckue ycTpolcTBa M INPAKTHUECKOE NMPUMEHEHUE: 03UMETp, kKamepa BuibcoHa,
SJIEpHBIN peaKkTop, aTOMHast OoMoa.

Jlemoncmpayuu

Cu€TurK HOHM3UPYIOLUX YaCTHII.

Yuenuueckui sxcnepumenm, nabopamopruvie pabomul

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (OTOTpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Dranbl pa3BUTUS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUH.

Bun 3B€3aH0ro He6a. Co3Be3ausi, spKue 3BE3/1bI, MIIAHETHI, X BUANMOE ABH)KECHUE.

ConHeuHas cuctema.

Comnnie. ConHeyHas akTUBHOCTh. McrtouHuk sHepruu CojiHIa W 3BE31. 3BE3BI, HX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CeKTpaIbHBIA KJIaCC — CBETUMOCTEY. 3BE3/1bI TJIABHOU
MOCJIEI0BATENIBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHUMOCTb» JJisi  3BE34  TJIABHOM
Mocjea0BaTeNibHOCTH.  BHyTpennee crpoenne 3BE3n. CoOBpeMEHHBIE TMPEJCTaBICHUS O
MIPOUCXOKACHUH U 3BOToIMK COJIHIA U 3BE3]T. DTaMbl )KU3HU 3BE3.

Mneunsiii [TyTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ['amaktuke. Turb
rajnakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOiemMpl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaOnionenus HEBOOPYKEHHBIM TJIa30M C MCHOJb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUIN
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus U spKue 3BE3/IbI.

Habmonenus B reneckon JIynsl, uraner, Mieunoro [TyTu.

O06o0maroniee NOBTOpeHUE



Ponp (u3MKM M acTpOHOMUM B SKOHOMUYECKOH, TEXHOJOTHMYECKOH, COIMAIbHON U
THYECKO chepax NesITeTbHOCTH YeIOBEKA, POJIb U MECTO (DU3UKH M ACTPOHOMUU B COBPEMEHHOU
Hay4yHOM KapTHHE MHpa, poyib (QU3MUECKOW Teopuun B (OPMHUPOBAHUU IPEJICTABICHUHA O
¢u3nvecKoil KapTHHE MHUpPa, MECTO (PU3NYECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBCHHO-HAY4YHBIX NIPEACTABIECHUN O IIPUPOJE.

MexnpeameTHble CBSI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCyIIECTBISETCS C YYETOM
COJIep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMu MaTeMaTUKH, OWOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemmnvie nousimus, CBS3aHHbIE C M3YYEHMEM METOJOB HAyYHOIO IO3HAHMS:
sBJICHHE, Hay4HbIM (akT, rumnoresa, (usnyeckas BeJIMYMHA, 3aKOH, TeOpHs, HaOiroAeHue,
JKCIIEPUMEHT, MOAEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUUECKUE (YHKLUHU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MIPU3HAKU [10J100MsI TPEYTOJIbHUKOB, OIpEIeJICHUE IIOMAAH I0CKUX GUryp u o0béma Tell.

Buonozus: >nexTprudeckue siIBIEHUS B )KUBOU MpUpO/Ie, KojieOaTeIbHbIE IBHKEHUS B )KUBOU
MIPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOAE, NEICTBUE paArallii Ha KUBbIE OPraHU3MBbl.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKass CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00pa30BaHuUs KPUCTAIUIMUECKOM peIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIH, 3AJIEKH MArHUTHBIX PYyA, POTOCHEMKA 3€MHOM
MTOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPACECHUMN.

Texnonozusi: TMHUKA DJIEKTPOIIEpPEay, TEHEPATOP INEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEID,
WHAYKIMOHHAs Teuyb, pajap, pajAuONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapesl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenue yueOHOro mpeamera «@Pusmka» Ha ypoBHE cpeaHero oOumiero oOpa3oBaHUS
(6a30BBIiI  YpOBEHB) JIODKHO  OOCCHEYHTHh  JIOCTHIKCHHE  CICAYIOMHUX  JIMYHOCTHBIX,
MCTANIPCAMCTHBIX U MIPCAMCTHBIX OGpaSOBaTeJIBHBIX PE3YyJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUSI ydeOHOro mpeamera «Du3uKa» JOKHBI OTpakaTh
TOTOBHOCTb M CITIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOACTBOBATHCA C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAIUii, MO3UTUBHBIX BHYTPECHHHX
yOeXKIAeHU, COOTBETCTBYIOUIMX TPAAULMOHHBIM LEHHOCTSAM POCCHIICKOro  0OIIecTBa,
pacimpeHue >KHU3HEHHOTO OMbITa M OIbITa JEATEIIbHOCTH B MPOIECCE pPealln3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM 1€ TEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOT0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJICHA POCCHIICKOT0 OOIIECTBA;

MPUHITHE TPATUIHMOHHBIX OO0IIEYEIOBEYECKUX T'YMAaHHUCTHYECKMX M JEMOKpPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIHbHON OpTaHU3AIINH;

yMEHHE B3aMMOJEHCTBOBATh C CONUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOHN U BOJOHTEPCKON e TEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH POCCUHCKOM I'Ppa1aHCKOW MJIEHTHYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCHMCKHX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO OBECHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIHIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSCH Ha
MOpaTbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B JCATSIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYIyIIETro;

4) 3¢TeTH4eCKOTr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOILIECHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
¢bu3nvecKoit HayKe;

5) Tpy10BOr0 BOCIIUTAHUS

MHTEpEC K Pa3InIHBIM cepam IpoecCHOHATBHOM IeATEIFHOCTH, B TOM YUCIIE CBA3aHHBIM
C (U3MKONW M TEXHHMKOW, YMEHHE COBEpIaTh OCO3HaHHBIM BbIOOp Oynymiedt mpodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTh U CTIIOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 001acTu (PU3UKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) 9KOJIOrHYeCKOro BOCIUTAHMUS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPBl, OCO3HAHWE TJI00ATBFHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIECHUE ICHCTBUM B OKPYKAIOILIEH Cpe/ie Ha OCHOBE 3HAHUSA 1eIer
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbiTa JEATEIBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BuTus pU3NUECKON HAYKH;

OCO3HAHHE IICHHOCTH HAYYHOU NEATEIHbHOCTH, TOTOBHOCTH B TpOIleCCe U3YUYeHUs (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBbCKYIO JeATEIbHOCTh MHAUBUAYAJIbHO U B TPYTIIIE.

METAINPEIMETHBIE PE3YJIbTATbHI

I[Ho3naBaTebHBbIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUS
Ba3oBble JJornueckue neicTBHA:
CaMOCTOSITENIEHO  (pOPMYIMpPOBAThE M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPEIETISATh LEH IeSITeIbHOCTH, 33J1aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3NUYECKHX SBIICHUSX;
pa3pabaTeIBaTh TUIAH PEHICHHS TPOOJIEMBI C YIETOM aHAIH3a UMEIONINXCS MaTepUATbHBIX
U HeMaTepHUaIbHBIX PECYPCOB;
BHOCUTH KOppeKTI/IBI)I B ACATCIBHOCTBb, OLICHUBATH COOTBCTCTBHEC pe3yJII)TaTOB OeiIAaM,
OIICHUBATh PUCKHU IMOCJICICTBUI NCSITCIILHOCTH;
KOOpJIMHUPOBaTh M BBIIOJHATHE PA0OTYy B YCIOBUSX PEAJbHOIO, BHUPTYAJIbHOIO H
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;
paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I pCIHeHI/II/I JKN3HCHHBIX HpO6J’ICM.
Ba3oBrble Hcciie0BaTeIbCKHE AeHCTBHS
BJIACTh Haquoﬁ TGpMHHOJ’IOFHCfI, KIIFOYEBBIMHU TIIOHATHAMU U MCTOAAMHU (bHSI/I‘{eCKOfI
HayKU;



BJa/IeTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOM NeATeIbHOCTH B 001acTu
¢u3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOOB pPEIIeHUs 3a7a4
(bu3MYECKOro coaepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMUS;

BJIAJETh BUJAMU JI€ATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHMS, €r0 HHTEPIPETALNH,
peoOpa3oBaHMIO U IPUMEHEHHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/1aHUU
y4eOHBIX MPOCKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3a7ady, BBIIBUTATb
TUI0TE3y €€ pelieHus, HAX0IUTh ApIYMEHTBI JJIs 10Ka3aTeJIbCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
napameTpsl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B X0/I€ PELICHUS 33]1a4M PE3YJIbTaThl, KPHTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIbHON JEATEIILHOCTH, B TOM
Yyclie IPU U3YYCHUH (DU3HKY;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTh 3HAHUS 10 PU3UKE B MPAKTUYECKYIO 007IaCTh )KU3HEAESTEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00s1acTe;

BBIIBUTaTh HOBBIE UJIEH, IPE/IJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI U PEIICHHUS;

CTaBUTh NPOOJIEMBI U 3aJ]a4H, T0IyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Padora ¢ nnopmanmeii:

BJIaJIETh HaBBIKAMH MOJIy4eHUs MHPOpMaMK (HU3NYECKOTO COAEPKAHMUS U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBIATh IIOMCK, aHaJIM3, CUCTEMAaTH3alUI0 H
MHTEpIIpEeTANIO HHPOPMAIK Pa3IUYHbIX BUIOB U (HOPM MpeICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALIHH;

HCIIOJIb30BaTh CpEeACTBAa HMH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTUH B
peleHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPIraHM3ALMOHHBIX 3aJad C COOJIO/IEHUEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepeeHus], MpaBoBbIX U
TUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MacHOCTH;

CO3/aBaTh TEKCTbl (PU3UYECKOTO COAEpPKaHHUA B pa3NUYHbIX (opmarax ¢ yd€Tom
Ha3Ha4YeHUs HHPOPMALIMH U LIEJIEBOM ayAUTOPUH, BBIOMpAsi ONTUMANIEHYIO (GOPMY ITPEICTaBICHUS
Y BU3yaJIH3aliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIEe HeCTBUSA:

OCYLIECTBIISATh OOLIEHHE HAa ypOKaxX (PU3UKHU U BO BHE-YPOUHOMU J€SATEIBHOCTH;

pacro3HaBaTh MPEINOCHUIKA KOHOIMKTHBIX CUTYALMH U CMAT4aTh KOH(DIUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHMMATh U UCTOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHON U MHIMBUYaJIbHOU paboThI;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX AEHCTBUI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJ10TO YjieHa KOJIIEKTHUBA;

IIPUHMMATh LEJIM COBMECTHOM JEATEIBbHOCTH, OPraHHU30BBIBaTH M KOOPIWHUPOBATH
JEUCTBHS IO €€ JOCTUKEHHUIO: COCTABIIATH IUIaH ACHCTBUMN, pACIIPENEIISTh POJIU C y4ETOM MHEHUI
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOr0 Y4aCTHUKA KOMaHJbl B OOLIMI pe3ynbraT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaIaraTb HOBBIE INPOEKTHI, OLCHMBATh WIECH C MO3UIMHA HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B DPA3NIMYHBIX CHTYyalMsX,
MIPOSIBJISITH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryJsiTUBHbIE YHUBEpPCAJbHbIE YUeOHbIE IeiiCTBHSA
Camoopranmu3anus:



CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIIATH ITPOOJIEMBI, CTABUTh U OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHHsS PAcuETHBIX M KAayeCTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIUSIM;

pacumpsTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTCHUN;

JIeaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32
pelieHue;

OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

croco6CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIULIMH B 001acTU (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIaJIETh HABBIKAMHU MTO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHMS COBEPIIAEMBIX JTEUCTBHUI
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

WCIIOB30BaTh MPUEMBI pe(PIICKCUU JJI OLIEHKH CUTYallld, BEIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIXKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTAaTOB JICSITEIBHOCTH;

MIPUHUMATH Ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU M JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JICSITEIIBHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTHUX HA OMIUOKH.

B nporiecce moCTHXEHUS JIMUHOCTHBIX PE3YIBTATOB OCBOCHHSI TIPOTPAMMBI 110 (pHU3UKE TSt
YPOBHSI CpeHEero 0o0IIero oopa3oBaHus y O0ydYaIOIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUICKT, TPENoIararomi cOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSIHHE,
BHJICTh HAINPABJICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHHUSI, BKJIIOUAIOIIETO CAMOKOHTPOJIb, yMEHUE PUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHNE, CTIOCOOHOCTh aJaTUPOBATHCS K OMOIMOHATILHBIM U3MEHEHUSAM U TIPOSBIISATH
THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIONICH CTpEeMJICHHE K JOCTIKEHHUIO LIETH U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YYUTBIBATH €0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COINIEPEIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BHICTPAaWBATh OTHOIICHUS C APYTUMHU
JTOIBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

INPEIMETHBIE PE3YJIbTATHI

K koniy oOydenus B 10 kjacce mpeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y OOYUAOLIHXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpUMeEpax poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KApTHHBI MHUPA, B Pa3BUTHM COBPEMEHHON TEXHHKH M TE€XHOJIOI'MH, B IPAKTHYECKOU
NEATENBHOCTH JIIOIEH;

YUUTBIBATh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpIHMaJbHasl cucTeMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, UIEANbHBIM ra3, MOJENIU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN SJIEKTPUUECKHUN 3aps] MpU PELIEHUU
¢bu3nyeckux 3a1ay;

pacro3HaBaTh (U3MYECKUE SBIEHUS (IIPOLECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KUHETUUECKONM TEOPUM CTPOEHHUS BEIECTBA U DJIEKTPOJMHAMUKU:



paBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE TMajJeHHue Tel,
JBUKCHHE TI0 OKPYKHOCTH, HHEPITHS, B3auMoieiicTBrE Tel, nuddy3us, OpOyHOBCKOE ABUKCHHE,
CTpOCHHE KUAKOCTEH U TBEPJBIX TEJ, U3MEHEHHE 00bEMa TeJl MPU HArpeBaHUU (OXJIAXKACHHUH),
TEIJIOBOE pPaBHOBECHE, HCIAPEHUE, KOHACHCALUs, IUIABICHHE, KPHUCTAUIM3AIMs, KUIICHHE,
BJIQXKHOCTb BO3/lyXa, OBBIIICHHUE JaBICHUS ra3a MpH €ro HarpeBaHUU B 3aKPHITOM COCYE, CBA3b
MEXJy HapaMeTpaMH COCTOSIHUSI ra3a B HM30IpOLEccax, JJEKTpH3alus Tell, B3auMoJIeHCTBHE
3apsIoB;

OIMMCHIBATh MEXAHMYECKOE JBIKCHUE, UCTIONB3Ys (DM3MYECKHE BEIWYMHBI: KOOpPJIUHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUiia, UMITYJIbC Tela, KMHETUYecKas
JHEpPrus, MOTCHIMAJIbHAS JHEPrHsi, MeXaHW4eckas paboTa, MeXaHWYeCcKas MOIIHOCTbH, TPH
OTHMCAaHUU MPABUIBHO TPAKTOBATH PUINYECKUI CMBICIT HCTIOIB3yEeMbIX BEJIHUNH, UX 0003HAUCHUS
Y CJVHHMIIBI, HAXOIUTh (POPMYJIIbI, CBS3BIBAIOIINE JAHHYIO (QU3HUYECKYIO BEIIMUUHY C APYTUMHU
BEJIMYMHAMU;

OIMCHIBATh HM3yYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TCIUIOBBIC SIBICHUS, HCIOIB3YS
¢u3nueckue BENWYHMHBL: JaBICHHE Tra3a, TeMmIepaTypa, CpedHss KHHETUYecKas HHEeprus
Xa0THYECKOTO JIBIKCHHUS MOJICKYJI, CPEIHEKBaJIpaTHYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSAS dHEprusi, padora raza, kodQPHUIMEHT MOIe3HOro NEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPH OMTUCAHUH MMPABUIHLHO TPAKTOBATH (DU3MUCCKHIA CMBICI UCITOJIb3YEMBIX BEJIMUNH,
UX 0003HAueHUS M EIUHUIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO
BEITMYHHY C TPYTUMH BEIIMINHAM,

OIMHCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DJICKTPUUYECKUE SBICHUS
(mporiecchl), UCTONB3Ys (PU3MUECKHE BEIMYUHBI: AJIEKTPUUYECKUH 3apsi, AJIEKTPUUECKOoe MoJe,
HaMpsDKEHHOCTh  TIOJISl, TOTEHIMAN, Pa3HOCTh TOTEHIIMANOB; TPU OIMCAHUU MPABUIBHO
TPAKTOBAaTh (DU3UYECKHA CMBICT HCIIOJIb3YeMbIX BEJUYHH, WX OO0O3HAYCHUS W CIUHUIIBL
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUHHY C IPYTUMH BETUYHHAMU;

aQHATM3UPOBATh (PU3NICCKUE TPOIECCHl M SBIICHUS, WCTOIB3YS (PU3NICCKUE 3aKOHBI U
MIPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonst HproTOHA, 3aKOH COXpaHEHUs
MEXaHUUYeCKON PHEPTUHU, 3aKOH COXPaHEHUS HUMITYJIbCa, MPUHIIUI CYTIEPIO3UIIMH CUJI, TPUHIIUIL
paBHOMPABUS WHEPIHUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEW KUHETUUECKOW HHEPTUU TEIJIOBOTO JBIKEHUS
MOJIEKYJl ¢ aOCOJIOTHOM TeMIlepaTypoil, MepBblii 3aKOH TEPMOJIWHAMMKH, 3aKOH COXpaHEHHUS
AEKTPUYECKOTO 3apsifa, 3akoH KyoHa, mpu 3ToM pa3nuyaTh CI0BECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MIPUHIIMIIBI ACHCTBHS MallllH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3nuyvaTh yCIOBUS MX OE30MMACHOTO MCIIOIB30BAHMS B IOBCEIHEBHOW KHU3HU;

BBIMOHATh JKCIEPUMEHTHI 10 HCCIEJOBAHUIO (PU3NYECKUX SBICHUI M MPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpPMYITUPOBATH
npo0GieMy/3aiady ¥ TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py0BaHUs, TPOBOJUTH OTBIT U (POPMYITHPOBATEH BHIBOIBL;

OCYUIECTBIISATh TMPSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEJIWYMH, TPU ITOM
BBIOMpATh ONTHUMAIIBHBIA CIIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIBI OICHKU
MOTPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh 3aBUCUMOCTH MKy (DU3MYSCKUMHU BETMUMHAME C UCTIOIB30BAHUEM MPSIMBIX
W3MEpEeHUl, MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHpPOBATH pPE3yJbTaThl MOIYYEHHOUH
3aBUCHUMOCTH (PU3NICCKUX BEJIMYMH B BHJIC TAOIUI] U Tpa(UKOB, IeTIaTh BEIBOJIBI ITO PE3yIbTaTaM
HCCIEeIOBaHUS;

coOmonaTh TMpaBuia O€30MacHOTO TpyAa TPH TMPOBEICHUHM HCCIEAOBAaHHA B pPaMKax
y4eOHOr0 9JKCIEepUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W  TPOEKTHOW JEATENbHOCTH C
WCTIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U JIA0OPATOPHOTO 000PYIOBAHHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIOJIb3YS
(u3uyeckre 3aKOHBI M IPUHIIMITEI, HA OCHOBE aHaJIKM3a YCJIOBHUS 3a7aud BBIOUPATh (PU3NUICCKYIO



MOJIeNb, BBIIEIATh (U3UYECKUE BEIMYMHBI U (OpPMYIbl, HEOOXOAUMBbIE A €€ pelleHus,

MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTH MOIyYE€HHOT0 3HAYCHUS (PU3UIECKOM BEIIUYHHBI,
pemath KayecTBEHHbIC 3aJadyM: BBICTPAWBATH JIOTMUECKH HEMPOTHBOPEUHBYIO ILIETIOUYKY

paccykIeHH ¢ Onopoi Ha N3yYeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHUS;

HCIIOJIb30BAaTh IIPH PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAMH W TPEACTABICHUS Y4eOHOW M Hay4yHO-
MOMyJIsIpHON HHGOPMAIIUU, TOTYYEHHOU U3 PA3TMYHBIX UCTOYHUKOB, KpUTUUECKH aHATTU3UPOBATh
MoJTy4yaeMyto nH(popMaIuio;

MIPUBOJUTH MPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B OBCEIHEBHOM KU3HU JIJIs1 00ECTICUeHUS
0€3011aCHOCTH TPU O0pAIEHUH ¢ PUOOPAMH U TEXHUUECKUMHU yCTPOHUCTBAMH, TSI COXPAHEHUS
3J10pOBbS U COOTIOICHUSI HOPM KOJIOTMYECKOTO MOBEICHUS B OKPY KaloIeH cpe/e;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh paboTy
IpYNIbl, palMOHAIBHO paclpeneiiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYyalMsIX, aJeKBaTHO OLIEHMBATh BKJIAJ Ka)/JOrO U3 yYaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMoi PoOIEMBI.

K xonny oOyuenus B 11 kjacce nmpeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpPaX poJib U MecTO (U3UKH B (OPMUPOBAHHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKHM M TEXHOJIOTUH, B MPAKTHYECKON
NeSTENbHOCTH JIFOJIEH, IETTIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YUUTBIBATh TPAHMIBI TNPUMEHEHUS HW3YUYEHHBIX (U3MUECKUX MOJeNIel: TOYEeUHBIN
ANEKTPUYECKUH 3aps]l, JIyd CBETa, TOUEUHBIN HCTOUYHUK CBETA, siI€pHAasi MOJIEb aTOMa, HyKJIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH pelleHNH (PU3NYECKHUX 33a/1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MIPOLECCh) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: DJIEKTpUUECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JEeHCTBHUS TOKa, B3aMMOJEIHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
UHAYKIMS, AEHCTBME MAarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM U JBMXKYLIMMCS 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOaHHsI M BOJIHBI, IPSMOJIMHENHOE pacIpOCTpPaHEHUE CBETa, OTPAKEHUE,
npejroMieHue, HHTepdepeHuus, audpakiuus ¢ MOJNApU3aLUs CBeTa, MJHUCIEPCUsl CBETa,
dhortoanekrpuuecknii 3pdext (PpororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

ONMCHIBAaTh WM3Y4YCHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHUYECKHE,
ANEKTPUYECKYIO NPOBOJUMOCTD PA3JIMYHBIX CPEX) U 3JIEKTPOMATHUTHBIE SIBICHHUS (IIPOLIECCHI),
UCTIONB3Yysl (DU3MYECKHE BENUYMHBL: DSJICKTPUUECKUH 3apsi, cujla TOKa, OJIIEKTPUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh OTEHLIUAJIOB, AIEKTPOIBIKYILAs CUJa,
pabora TOKa, MHAYKIMS MarHUTHOTO TMojs, cuia Ammnepa, cuia JlopeHla, MHIyKTUBHOCTb
KATyIIKH, SHEPrusi JIEKTPUUYECKOr0O W MArHUTHOrO IOJIEM, NEpUOA M YacToTa KojeOaHui B
Koje0aTeIbHOM KOHTYpE, 3apsll U CHJIa TOKa B IMPOLIECCE FAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHuid, (POKyCHOE pacCTOSHHE M ONTHYECKAas CUiIa JIMH3BIL, MPH OIMCAHWU MPABUIBHO
TPAKTOBAaTh (DU3MYECKH CMBICI HCIIOJIB3YEMbIX BEIWYHH, WX OOO3HAYCHHS M EIUHUIIBL,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMYMHY C IPYTHMHU BEITUIHMHAMHU;

OMKCHIBATh H3YYCHHBIC KBAaHTOBBIC SBJICHHUS U TPOIECCHl, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, SHEPrus u
UMIynbCc (OTOHA, MEpPUOJ TMONypaclaaa, IHEPrus CBSI3M ATOMHBIX SAEp, NpPU OMHCAHUU
MPaBUIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIIONB3YEMBIX BEJIWYHH, WX OOO3HAYCHHS H
€IVHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOLINE TAHHYIO (PU3MUECKYI0 BEIHUWHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKOMN BETNUHHBI;

aHaTU3UpPOBaTh (PU3MYECKHE MPOLIECChl U SIBICHUS, UCHOJBb3Ys (DU3MYECKHE 3aKOHBI U
OpUHLIMIBLE: 3akoH OMa, 3aKOHBI IIOCIEAOBATEIbHOIO U MapPaJJICIBHOIO COEIMHEHUs



NMPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH 3JIGKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHA 11 hoTod(DPeKTa, 3aK0OH COXpaHSHHS YHEPTUH, 3aKOH COXPaHEHUS
HWMITYJIbCA, 3aKOH COXPAaHEHHUs IEKTPUUYECKOTO 3apsiga, 3aKOH COXPAHEHHsS MaCcCOBOIO YHCIIA,
noctyiatel bopa, 3akoH paguMoOaKTHMBHOIO pacrnaja, MpU H3TOM pa3jiMyaTh CJIOBECHYIO
(hOopMyIHPOBKY 3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHWE W YCJIOBHS (TpaHUIIBI, 00IacTH)
MPUMEHUMOCTH;

OTIPEIeTIATh HAIPABIECHNWE BEKTOPAa MHAYKIIMM MArHUTHOTO TOJI MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cwiibl JlopeHna;

CTPOUTH U OTHCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKAM 3ePKajioM, TOHKOH JIMH30M;

BBHITIOJIHATh JKCIEPUMEHTBI IO KCCIICIOBAHUIO (DU3MYECCKUX SIBICHUH M IPOIECCOB C
WCIIONB30BAHUEM TPSAMBIX W  KOCBEHHBIX M3MEPEHUH: TMpU ITOM  (POPMYJIHPOBATH
npo0GieMy/3aiady ¥ TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHMsI, MPOBOJAMUTH OMBIT U (POPMYJITHPOBATH BHIBOJIHI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEPEHHsS (DU3MUECKUX BEIUYHH, TPU ITOM
BBHIOMPATh ONTUMAJIBHBIN CIMOCO0 M3MEPEHUS] W HCIOJIb30BaTh HW3BECTHBIE METOJBI OIICHKHU
MOrPELTHOCTEN U3MEPEHNN;

HCCIIe0BaTh 3aBUCUMOCTH (PM3UUECKUX BEJIMUMH C UCTIOIb30BAHUEM IIPSIMBIX U3MEPECHHI:
MpH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTHU
(bu3MYecKux BeTWYMH B BHUJE Tabnui W TpadukoB, AelaTh BBIBOALI IO pe3yjbTaTaM
HUCCICIOBAHUS;

coOmoaTh mpaBmia O€30MacHOTO TpyJa MPU TPOBEIACHUHM HCCICIOBAHUA B pPaMKax
y4e0HOr0 OJKCIEepUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W TPOEKTHOW JEATENLHOCTH C
WCIIOIB30BAaHUEM M3MEPUTENBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYIOBAHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (DU3MUYECKON MOJENbI0, HCIOJIb3YS
(bu3mvecKkre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4d BBIOMPATh (HU3UIECKYIO
MOJIeNb, BBIIEIATh (U3NYECKHME BEIUMYMHBI W (OPMYIbI, HEOOXOAMMBIE ANl €€ peIIeHUs,
MIPOBOJIUTH PACUYETHI M OTIICHUBATH PEATBHOCTH IMOTYUYESHHOTO 3HAYCHUS (PU3UYECKON BETMYUHBI,

peliaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAMBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO ILIETIOUKY
paccyXIeHHUI ¢ ONOpOi Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCIIOJIb30BAaTh MPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHbIC MHPOPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPNPETANMM W TPEJCTABICHUS YYEOHOM W HAy4HO-
MOMYJISIPHON HHGOPMAITUH, IOTYYSHHOU U3 PA3TMYHBIX UCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
MoJTy4aeMyto HH(popMaIuio;

OOBSCHSITh TIPUHITUIIBI ICHCTBUS MAIIHH, TPUOOPOB U TEXHUIECKUX YCTPOICTB, pa3ndaTh
YCJIOBHS MX 0€30MaCHOT0 UCIIOIH30BaHUS B IIOBCETHEBHOM KU3HH;

MIPUBOJUTEH MPUMEPHI BKJIaJa POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

WCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B IIOBCEIHEBHOM KU3HU JIJIS1 00ECTICUCHHUS
0€30MacHOCTH MPU OOPAICHUH C MPUOOPAMU M TEXHUYCCKUMH yCTPONUCTBAMH, JJISI COXPaHEHUS
3JI0pPOBbSI U COOJIOICHHUSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKaIOIIEH Cpe/ie;

paboTaTh B TPYMIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IIIAHUPOBATh PadOTy
TPYIIIbI, PalMOHAIBHO PACHPENENsATh OO0sS3aHHOCTH U IUIAHUPOBATH JCSATEIBHOCTH B
HECTAaHJIAPTHBIX CUTYalUsAX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)KJOTO M3 YYAaCTHUKOB IPYIIIBI B
pelieHne paccMaTpuBaeMoi MpoOJIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuyecTBo yacos JJIEKTPOHHBIE
. HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m IPOrpaMMbI Beero KOﬁHTpO.]II)HbIe HpﬁaKTquCKI/Ie 06pA30BATETBHBIE
padoThI padoTbI pecype
Pa3nen 1. PUBUKA U METOJbI HAYUYHOI'O ITO3HAHUSL
11 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHMS 2 bubsmorexa 10K
' 3 CTOIPT HAYAROTO TO3 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Jlumanmka ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mnoreka LIOK
3.2 OCHOBEI TEPMOMHAMUKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnuorexa LIOK
' da30BbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24

Pa3gea 4.

SJIEKTPOAUHAMMUKA
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but6mmorexa [IOK
4.1 DICKTpOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
42 ITocTOSIHHBIN 3IEKTpUYECKAN TOK. Tokn 12 1 bu6nuoreka [IOK
' B PAa3IMYHBIX CpeJax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68 3 3
[MPOI'PAMME
11 KJIACC
KoJsnuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne i/ IpOrpaMME! Beero KOﬁHTpO.]IbHLIe H[%aRanecmle 06pa3oBATETbHbIC
padoThI padoThI pecypen
Paznea 1. 9JIEKTPOANHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHUuTHas 11 1 3 bubanorexa [JOK
' HHITYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznea 2. KOJIEBAHHUS U1 BOJIHBI
21 MexaHudeckue U 3J1€KTPOMarHUTHHIE 9 1 bub6mmoreka [IOK
' KOJICOaHUsI https://m.edsoo0.ru/7f41c97c
29 MexaHudeckue U 3J1€KTPOMarHUTHHIE 5 1 bub6mmoreka [IOK
' BOJIHBI https://m.edsoo0.ru/7f41c97c
Bbu6nuoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI crieIIMaJIbHON TEOPUHU 4 1 bu6nmoreka [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
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Hroro no paszneny 4

Pa3nea 4. KBAHTOBAS ®U3UKA

1 reve Artomoi o i bu6mmorexa [IOK
. JICMCHTBI KBAHTOBOU ONTHKH https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE SIpO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 1 ]P?tl/tISJSI:I;I/?nT.eg:jasg)?rILf/7 f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHHUE

6.1 O6o06maromiee MOBTOPEHHE 4 ﬁggg}l/??;;sc%(.)rﬁﬂ f41c97c
Hroro no pazneny 4
PezepBHOE Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I1O

[NPO'PAMME 68 4 !



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

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE U (POoBbHIE
Ne i/ Tema ypoka B Kontpoanubie | IlpakTHueckue o0pa3oBaTesibHbIE
cero padoTsbI padoThbI pecypchl
1 Pusuka — Hayka o npupoze. Hayunsie 1 bu6nmorexa [IOK
METO/IbI TIO3HAHHSI OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2
2 LA — ) BuGmiorera LLOK
p Hay P P, https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOU JeATEIbHOCTH JIFOIEH
MexaHnueckoe JBHKECHUE.
3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bu6nmoreka [IOK
nBikenus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHNE 1 bubmoreia LHOK
https://m.edsoo0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSMOJIMHEHHOE 1 bubmmorexa [IOK
JBI)KCHUE https://m.edsoo.ru/ff0c372e
6 CBobOoniHOE majieHue. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonnHeiinoe nBuxeHue. [IBuxeHne bub6mmoreka [IOK
7 . 1 )
MaTepHAIbHOU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
: i S BuGmorera LLOK
pIl - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
y | M Cum o cmepnes | B 0K
- DTOpOH 3 A https://m.edsoo.ru/ffOc3be8
MaTepuaIbHON TOUKU
10 Tpertuit 3akoH HproTOHA U1 MaTepuaIbHbIX 1 bub6nmorexa [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8
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3aKOH BCEMHUPHOTO TAroTeHus. Cuma

bu6mmoreka [{OK

1 Tsokectu. [lepBast KocMUUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [{OK
12 Cwita ynpyroctu. 3akoHn ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent tpenus. Cuna
13 COHpO;EIBJICHI/ISI Hp(il)/lq)ﬂBIf/I)KeHI/ITI/II)TCJIa B bubmmorexa [IOK
https://m.edsoo.ru/ff0c3f76
KHJIKOCTH WJTH Ta3e
[TocTynaTenbHOE U BpallaTeIbHOE
14 JIBIDKEHHE a0COIOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenT cuibl. [1neuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
Hmnynbe MaTepualbHONW TOUKH, CUCTEMBI
15 MaTepHUaJIbHBIX TOUEK. IMITyJIbC CHITBI. bubanorexa [HOK
3aKkoH cOXpaHEeHUs UMIyIbca. PeakTnBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
Pa6oTa u MmoutHOCTh cuibl. Kunetnueckas
16 SHEprus MaTglpI/IaHBHOﬁ Touku. Teopema 06 bubmoreia LHOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKOW SHEPTUU
ITorenumansHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aehopMUpPOBaHHOMN bub6nuoreka [IOK
npyKuHbL. [loTeHIMa IbHAS SHEPTHS Teja https://m.edsoo.ru/ffOc461a
BOJIM3M OBEPXHOCTH 3eMiln
[ToTreHnManbHBIC ¥ HETIOTCHIIMAIBHBIC CHIIBL.
CBs13b pabOTHI HEMTOTEHIIMAIBHBIX CHII C
18 HsMeHé)HI/IeM MexaHquleoﬁ SHEPruu bubmorexa LHOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPruu
JlaGopatopHnas padora Nel «MccnenoBanue
19 CBSI3U PaOOTHI CHITBI C U3MEHEHUEM

MEXaHWYECKON PHEPTUU Tejla Ha PUMEpe
PaCTSDKEHHUS PE3UHOBOTO KI'YTa
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20

Kontponbhas pabora Nel no Teme
«Kunemaruka. JIlnnamuka. 3aKoHbI
COXpaHCHHsSI B MEXAHHUKE»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
nemwkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep JABUKEHUS U B3aUMOACHCTBUSA
4yacTul BeuiecTsa. Monenu cTpoeHus razos,
KUIAKOCTEN U TBEPABIX TEIl

23

Macca moneky:n. KonuuecTBo BemecTsa.
[TocrosinHast ABorajipo

24

TemnnoBoe paBHOBecue. TeMiiepatypa u €€
n3mepenue. [1lkana remneparyp Lenscus

25

HUneanpubiii raz 8 MKT. OcHOBHOE
ypaBaeHue MKT

bubmmorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcooTHas TeMneparypa Kak Mepa
CpeHEW KNHETUYECKON SHEPTUU JBHKCHUS
MOJIEKYJI. Y paBHeHHEe MeHeneeBa-
Kitaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lanmeToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopnast pabota Ne2 «MccnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpaMu
COCTOSIHHSI Pa3pEKEHHOTO Ta3a

29

M3onpoueccel B HACAIBHOM raze U ux
rpaduueckoe npeacTaBieHue

bubmuorexa [JOK
https://m.edso0.ru/ff0c570e

30

BryTpeHHss 3Heprus TEpMOIUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ U3MEHEHMS.
KosmuecTBo TemioTsl U padbora.
BHyTpeHHs 3HEprus 0JHOATOMHOTO
UJeaIbHOro ra3a

bu6nmoreka [IOK
https://m.edso0.ru/ff0c5952

31

Bunpl Teronepeaaun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
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VY nenpHas TEMI0EMKOCTh BEIIECTBA.

bubmuorexa [JOK

32 KOJ‘II/I‘ICCTBOVTCHJ'IOTBI IIPU TEIUIoNEpeiaye. hitps://m.edso0.ru/ffoc5c36
AnnabaTHBIN Tpolece
33 IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bub6mmoreka [IOK
PUMEHEHHE K U30IMPOIIeccam https://m.edsoo.ru/ff0c5efc
34 Heo6paTtumocTh Mpo1eccoB B IpUpPOIE. bub6mmoreka [IOK
BTopoii 3ak0H TepMOTMHAMHUKH https://m.edso0.ru/ff0c6230
35 [Mpunnun aeiicteus u KIIJ{ remnoBoit bu6nmnoreka [JOK
MaIIHBI https://m.edsoo.ru/ff0c600a
36 [{uxn Kapro u ero KIT/T
37 DKOJIOTHYECKHE TTPOOTIEMBI
TEII0IHEPTETUKU
38 Oo6o6maromuii ypok «MouekyspHast bubnunorexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
20 Kl\(;IHTpOJ'H)Haﬂ pa6q())Ta Ne2 go TEME BuGmuorexa LJOK
(«VOTCKyIVIpHa QH3mia. LICHOBH https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHue U KOHJECHCAIHS. bub6mmorexa [IOK
VcnapeHue u KUIeHHe https://m.edso0.ru/ff0c63b6
a1 AOGCOMIOTHAs: M OTHOCUTEJIbHAS BIAXKHOCTb bubnuoreka [IOK
BO31yxa. HachleHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue u
42 amop(HbIe Tena. AHU30TPOIUS CBOMCTB bubanorexa HOK
KpUCTAIIOB. JKuaKue KpUCTAILIbL. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepuabl
43 IInaBnenue u xpucramumsanus. Y AejIbHas bub6mmoreka [IOK
TerioTa riasienus. Cyonumanus https://m.edso0.ru/ff0c6708
bu6nuoreka [JOK
44 YpaBHeHuUe TEIUIOBOro OanaHca hitps://m.edsoo.ru/ff0c6820
45 DneKTpu3alus Tei. DNEKTPUIECKUN 3apsij. bubmuorexa [JOK

JIBa BUJa 3JIEKTPUUECKUX 3apsII0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOTHUKH, TUATIEKTPUKH U

bubmuorexa [JOK

46 MOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS https://m.eds00.ru/ffocebee
AIIEKTPUYECKOTO 3apsaaa
47 B3aumoneiicteue 3apsioB. 3akoH Kyinona. bub6mmoreka [IOK
ToueuHbIil ICKTPUIECKHIA 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsik€HHOCTD 27IEKTPUYECKOTO TOJISL.
48 HpHIP;HHH cynepnomuTI/IIJH ANEKTPUIECCKUX bubmorexa [TOK
o . https://m.edsoo.ru/ff0c6df2
nosiei. JInHuu HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOoCTaTUYECKOTO MOJS. bubanorexa [HJOK
[Torennuan. Pa3HOCTh TOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY ¥ TUATIEKTPUKH B
50 BHI)GKTp)f)CTaTI/I‘IeIE:KOM HT£IG. bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
Husnextpudeckas MPOHUIIAEMOCTh
51 OnektpoéMkoctb. Konnencarop bubmorexa [IOK
https://m.edsoo0.ru/ff0c7126
DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPA. bubnmnorexa [JOK
52 .
DHeprus 3apsHKEHHOT0 KOHJICHCATOPa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopHnas padora Ne3 "H3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIMN AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMMPOBAJILHOTO anrapara,
CTpYHHOTO MPUHTEpA. DINEKTPOCTaTUYECKAs
3anuTa. 3a3eMIICHUE JIEKTPOIIPHOOPOB
DJIEKTPUYECKUH TOK, YCIOBUS €TO
55 cymectBoBanus. [locTostHHbIN TOK. Cuita
toka. Hanpsixenue. ConporuBiienne. 3akoH
Oma 151 yyacTka 1enu
[TocnenoBarensHOE, ApaUIEIBHOE,
56 CMEIIAHHOE COEIMHEHNE TTPOBOIHUKOB. bubmmoreka [JOK

JlabopaTtopHnast pabota Ned«3yueHune
CMEIIAHHOTO COCTUHEHUS PE3HCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOILITHOCTH AJIEKTPUUECKOTO TOKA.

bu6mmoreka [{OK

57
3akoHn JIxoyns-Jlenia https://m.edso0.ru/ff0c7838
3axon OMa 114 MOJIHOM (3aMKHYTOI)
anekTpuueckoit nenu. Koporkoe
58 3ambikanue. JlabopartopHas padota Ne5 ]P?;/tI6JsI'I;I/(r)T:eG§jaS(EE)OrIS/ffOC7ae 0
«3mepenne DJIC uctouHrka ToKa 1 €ro ps.7/m. '
BHYTPEHHETO COMPOTUBIICHUS
DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb CONTPOTHBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepX1IpoBOAMMOCTD
60 DIIeKTpUUeCKuil TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS U
61 npm};e(l:jHas[ ipOBOI[I/IMOCTI) CsoiicTBa p—Nn- bubmorexa LHOK
nepexoza. [loaynpoBoiHIKOBBIE TPHOOPHI https://m.eds.ru/ff0c84ae
DIIEKTPUYECKUI TOK B paCTBOpax 1
62 pacruiaBax 3JIeKTPOIUTOB. bubmmoreka [JOK
DACKTPOTUTHYECCKAS TUCCOITUALINS. https://m.edsoo.ru/ff0c82ba
DnekTpoaus
DJIEKTPUUECKUH TOK B Ta3ax.
P o . bu6nmorexa [JOK
63 CaMOCTOSTENbHBIN U HECAMOCTOSITEIIbHBIIH .
paspsn. Momus, [Tnasma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue Nprudophl U YCTPOICTBa U
64 UX MpaKTH4eCcKoe npuMeHeHue. [lpasuna BH6H_H0TeKa 0K
TeXHUKH Ge30MacHOCTI https://m.edsoo.ru/ff0c86fc
. bu6mmorexa [IOK
65 O6006mmarmuil ypok «JIeKTPOINHAMUKA
HIHOTHR YP poA https://m.edsoo.ru/ff0c88be
KontponbHas pabota Ne4 o teme
66 «QnexrpocTartuka. [locTosHHBIH bub6nmorexa [IOK

ANEKTPUYECKUN TOK. TOKHM B pa3Iu4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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bu6mmoreka [{OK

67 O6o6maromuii ypok no temam 10 kinacca 1 https://m.eds00.ru/f0c8c56
68 Hrorosasi KoHTpoOIbHAs paboTa. 1 1 Egg;?/ﬁle;;gﬂﬁ/ﬁocs foe
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 B)
11 KJIACC
KosaunyecTBo 4yacos DJIeKTPOHHBbIE HU(PPOBLIE
Nenn/m | Tema ypoka Beero Konrtpoabusie | Ilpakrnyeckue | 00pa3oBaresibHbIe
padoThI padoThI pecypchl
[locTosiHHBIE MAarHUTBI U X
1 B3aumojiercTere. MarautHoe nose. Bektop 1 bu6mmoreka [JOK
MarHATHON WHIYKIMA. JINHUKM MarHUTHOR https://m.edso0.ru/ff0c9778
WHAYKIAH
, | Mammorore wovmma oreon. | B 10K
' https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaGopatopHas padota Nel «3yuenue 1 1 bubnuorexa [IOK
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA POBOTHUK
4 ¢ Tokom. Cua Ammnepa. JlaboparopHast 1 1 bubmuotexa [{OK
pabota Ne2 «MccienoBanue aeicTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
5 mryity o0 sapmeenyso dactiy. Cuza | 1 uGmnorea LIOK
' https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunbl Jlopenia
DJieKTpoMarHutTHas uHayKus. [lotok
6 BEKTOpa MarHuTHou nuaaykuuu. 3/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Papajnes
7 JlabopaTtopHast pabota Ne3 «MccrnenoBanue 1 1 bubnuotexa [{OK

SABJICHHA OJICKTpOMaAr HUTHOM HMHAYKIOUKW»

https://m.edsoo.ru/ff0cal50
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NHAyKTUBHOCTB. SIBIIECHME CAMOUHIYKIIWH.
OJ1C camonHAYKIIMU. DHEPTUsi MATHUTHOT O
MOJISl KaTYIIKX ¢ TOKOM. DJEKTPOMArHUTHOE
noje

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpomcTBa U UX
NPUMCHCHHUC: TOCTOAHHBIC MAI'HUTEI,
ANEKTPOMATrHUTBI, HIEKTPOABUTATENb,
YCKOPUTEIN 3JICMCHTAPHBIX YaCTHII,
WHAYKIIMOHHAs NeYb

10

O606maromuii ypok « MarHUTHOE TOJIE.
DieKTpOMarHuTHasE MHIYKIIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

Konrponsnas padora Nel mo reme
«MarsuTtHoe nojue. DJIeKTpOMarHuTHas
WHIYKITHAS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE KOICOaHHUs.
Iapmonnueckue konebanus. Y paBHEHHE
rapMOHHUYECKHuX Kojiebanuit. [IpeBpamenne
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota Ne4 «MccrienoBanue
3aBUCHUMOCTH TIEpHO0/1a MAJIbIX KOoJeOaHui
rpy3a Ha HUTH OT JUTUHBI HUTH H MacChl
rpy3a»

14

Konebarenbnsliit kKoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHUs B
U7EaIbHOM KOJI€0aTEeIbHOM KOHTYpE.
AHanorus Mexy MEXaHU4eCKUMHU U
JIEKTPOMAarHUTHBIMU KOJI€0aHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruu B UJIeaIbHOM K0sie0aTeIbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarMNX
Kosie0aHuAX. BoIHYX/IeHHbIE MEXaHUYECKHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86
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koseOanus. Pezonanc. BoinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJeOaHUs

[Iepemennslit TOk. CHHYCOMAAIBHBIN
IIEpPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO

bu6mmoreka [JOK

17 TOKa. AMIUTUTYAHOE | JACHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CHUJIbI TOKA U HAMPSIKEHUS
18 Tpancdopmarop. [IpousBoactBo, nepemaaya
Y IOTpeOIeHUE IEKTPUUECKON SJHEPTUH
Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
19 3H£TpnqecxoropsBOHKa reHepETopa bubmmorexa ITOK
. https://m.edsoo.ru/ffOcc324
MIEPEMEHHOI0 TOKa, IMHUI 3JIeKTpornepeaad
DKOJOTUYECKUE PUCKU TIPU TTPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ncnoinp30BaHus
AIEKTPOIHEPTHH B MOBCEIHEBHON KU3HU
MexaHn4decKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnmoreka [JOK
pacmnpocTpaHeHUsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJTHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubnmoreka [JOK
22 .
Bricora Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNIeKTPOMAarHuTHBIC BOJHBI, UX CBOMCTBA U bubmuotexa [IOK
ckopocTk. llIkana 3MeKTpOMarHUuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [TpyHIMITEI PATUOCBS3U U TEJICBUICHHUS.
Pa3ButHe cpeacts cBs3u. Paanonokanus
o5 KonTponbhas padora Ne2 «Konedbanus u bubmmorexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamonrHeHOE pacpOCTpaHEHHE CBETA B
26 OII[)HOpO,HHOfI cpez[i. T(I))qeqll{)mﬁ HMCTOYHHK bubsmorexa I[TOK
https://m.edsoo.ru/ff0cd350
ceeta. JIyd cBeTa
Otpaxenue cBeta. 3aKOHbI OTpakKeHNs BuGmiorexa IIOK
27 cgeta. [locTpoenne n300pakeHuii B

INIOCKOM 3CpKaJIC

https://m.edsoo.ru/ff0cd4e0
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[Ipenomnenue cBera. [lonmHOE BHYTpEeHHEE

28 otpaxkeHue. [IpeaensHbIil yromi mojJHoro bubmmorexa [IOK
) https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAXKCHHUS
29 JlaGopatopHas pabota Ne5 «3mepenue bubnuorexa [IOK
oKa3aTesIsl MPETIOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
o | e Docoume mobpmmomt s muce BuGores 10K
' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopaTtopHast pabota Ne6 «VcciemoBanue
CBOWCTB M300paXCHUH B IMH3AX)»
Hucnepcus ceeta. ClI0KHBII cocTaB 0€10ro
32 cgeta. L[Ber. JlabopaTopHas pabora Ne7
«Habumoieane Aucriepcuu CBeTay
33 Wntepdepennms cera. Judpakuus ceera. bu6nuorexa [IOK
JudpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtryeckue npubOps! U yCTPOHCTBA U
YCIIOBHS UX 0€30MacHOT0 IPUMEHEHUS
o | Lo e e BuGaoness LOK
: https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTU
37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. bubmmoreka [JOK
3amMe/IcHIE BPEMEHH M COKPAIIEHUE JIIHHBI https://m.edsoo.ru/ff0cfa42
s | S ook B 10K
' https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPTHUs IOKOS
w | Kommmmmes ebomiés <O Busmorea 101
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIEHOCTUY
40 ®otonbl. Popmyia [1nanka. DHeprus u bubnuorexa [IOK

UMIYJIbC GOTOHA

https://m.edsoo.ru/ff0cfel6
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OTtkpeITHE U HccienoBanne Gororddexra.

bu6mmorexa [IOK

4l Omnsltel A. I'. CroneToBa https://m.edsoo.ru/ffOcffc4
KOHBI (hOT KTa. BHEHH
42 %?ZlfmTeI(}l)l({)a(;ajqu){q’q?OT(?ag(}l@):KTae «Ii[)aCHaS{ bubmmorexa LIOK
' https://m.edsoo.ru/ff0d015e
rpanumay Gororddexra
43 JHasnenue cera. OnbiTel I1. H. JIeOenena. bubmuoreka [JOK
XUMHUYECKOE JECHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTosaemMenT, GoToaaTIuK,
coJiHeYHast OaTapesi, CBETOIUO]T
45 Pemenue 3agad mo reme « 3€MEHTBI bu6mmoreka [IOK
KBAHTOBOM ONTHUKI https://m.edsoo.ru/ff0d0302
M b atoma TomcoHa. OnbIThI
46 Pe(;);[e)g)ognz ri) pZC(feOSII-?I/II((? 0-4acTHIL bubmorexa I[TOK
' https://m.edsoo.ru/ff0d091a
[ImaneTapHas MOJEIb aTOMa
bubmuoreka [JOK
4 Hoctynatst bopa https://m.edsoo.ru/ffOdOafa
18 nepeon arows o onmoro ypostt mepra Bubmiotera LIOK
9 https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl criekTpoB
BoanoBrie cBoOMCTBa yacTuil. BOJIHEI i€
49 bpoiina. KoprnyckynsipHO-BOJIHOBOM bubmuotexa [{OK
nyanu3M. CIIOHTaHHOE M BBIHYXICHHOE https://m.edsoo.ru/ff0d0ca8
M3JIyYCHUE
TKPBITH MOAKTUBHOCTH. OIBITHI
50 1(3)63el;(bopen§a1fo gipez{en(e)limo CC)OCTaBa bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
pPaaIMOaKTUBHOTO M3TYUEHHUS
CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
o1 BiisiHue paroakTUBHOCTH Ha )KUBBIC
OpraHU3MBI
52 OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOTIBI. bubmmoreka [JOK

Anbda-pacnaj. DIEKTPOHHBIN U

https://m.edsoo.ru/ff0d1162
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MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JTy4YeHue

53

OHeprus CBA3U HYKJIOHOB B szpe. SnepHsie
peaxuuu. Snepusiit peakrop. [IpoGiiemsl,
MEPCIEKTUBBI, IKOJIOTUYECKNE aCTIEKTBI
SIICPHOM Y)HEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULlbl. OTKpBITHE
o3UTpoHa. MeTo bl HAOMI0IEHUS U
perucTpanum 3JeMEeHTapHbIX YaCTHILl.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMozeicTBus. EquHcTBO nsznueckoit
KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0T0 HeOa. Co3Be3nus, IpKue
3Bé3,Z[BI, IIJTaHETBI, X BUAUMOC ABUKCHHC.
CoJiHEeUHAs cucTeEMAa

56

Connue. Conneuynas akTUBHOCTb. McTouHMK
sHeprun CoJIHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE30BI TITABHOM ITOCIEI0BATEIbHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O POUCXOKIACHUN 1
spoatonuu CoJIHIA U 3BE3 ]

58

Mneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne n npuxenue CosHua B
lNanaktuke. ['anaktuku. YEpHBIE ABIPHI B
s/ipax rajJlakKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

Hepemiennsie mpoGiemMbl aCTPOHOMUU

61

Kontposnbnas padota Ne 4 «3neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ponb ¢pusuku un actpoHomuu B
9KOHOMUYECKOM, TEXHOJIOTUYECKOH,

62 . . 1
COLIMAJILHOW M 3TUYECKOH cepax
JESATEIHOCTH YEJI0OBEKa
63 Ponb 1 MecTo (1)I/ISI/IKI/IUI/I aCTPOHOMHMU B 1
COBPEMEHHOM Hay4YHOH KapTHHE MUpa
Ponb dusnueckoit Teopun B popmMupoBaHUN
NpeaCTaBICHHUM 0 pru3nyecKol KapTuHe
64 Mupa. Mecto pu3nueckoit KapTUHBI MHpa B 1
00I11eM Py COBPEMEHHBIX €CTECTBEHHO-
HAayYHbIX IPEJCTABICHUNA O IPUPOLE
65 IToBTOpenue Temsl «MaraurHoe mnouie. 1
DeKTpOMarHuTHasi UHIYKLUS»
66 HOBTopeHI/IeuTeMLI «Onruka. OCHOBBI 1
CHEIHaJIbHON TE€OpUH OTHOCUTEIbHOCTH
67 IToBropenue Tembl «KBantoBas (usuka. 1
DneMeHTbl aCTPOHOMUU U ACTPOPUIUKI»
bubmuoreka [JOK
68 HToroBast KOHTpoOJIbHAsI paboTa. 1 https://m.edsoo0.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB II10 ITPOPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA

1. ®wuswmka, 10 kmacc/ Msakumes ['.5., Byxosne b.b., Corckuit H.H. on penaknueit
[MapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

2. ®wuswmka, 11 xrace/ Mskumes I'.J1., Byxosues b.b., Yapyrua B.M. niox penakmueit
ITapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue»

3. Coopnuk 3amad o ¢usuke. 10—11 Kiraccel: mocodue s ydammxcs 001eoopa3oBar.
yupexaeHuit: 6a3oBbiil ¥ npo¢ubHelid ypoau / H.A. TTappentseBa. — M.:
[Ipoceenienue.

4. @wusuka. 3agaunuk. 10—11 ki.: mocobue ans obuieodpaszopar. yupesxxaenuii / A Il
PeivkeBud. — M.: [Ipoda, 2015.

5. COopnuk 3a1a4 no pusuke 11g 9 — 11 knaccos. Cocrasurens [.H. Ctenanosa. M.:
«ITpocsemenne», 1996 r.

6. 3anmanus obpazoBarenbHOro noprana Pemry EI'D

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. TI'.A. Mskuwes, b. b. byxosunes, H.H. Corckuit ®usuka 10 kn. ®Pusuka 10 kiacc.
basoBblit 1 yriyOneHHbll ypoBeHb. YueOHuk. MockBa. [Ipocsemenue, 2020

2. T4 Msxumes, b.b. byxosues, B.M. Yapyrun ®u3uka 11 xnacc. ba3oBblii u
yriyOJIeHHBIH ypoBeHb. Y ueOHuK. Mocksa. [Ipocsemenue. 2020

3. A.IL PriMkeBuu. COopHUK 3a1au o ¢usuke. Mocksa, poda, 2005 - 2019 r.

4. Coopnuk 3aaa4 o ¢usuke g 9 — 11 knaccos. Cocrasutens [.H. Crenanosa. M.:
«IIpocBemenne», 1996 r.

5. HO.A. Caypos. ®usuka. [loypounsie paspadotku. 10 kimacc. [Tocobue mst
obmieo0pazoBarenbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

6. HO.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 kmacc. [Tocobue ms
o011eo0pa3oBaTeNbHBIX Opranu3aiuii. bazosblil u yriyoneHHbIH ypoBeHb. MOCKBa.
[Ipocsemenue. 2017 r.

7. C.M. Anpapromeukus, A.C. Ciiyxaeckuil. @uznka. « KOHCTpYKTOp» CaMOCTOSATEIBHBIX
1 KOHTPOJIbHBIX paboT. 10 — 11 kiaccel.

8. Ilocobue ans yuureneir. M.: Ilpocsemenne, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. JKupas usuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

2. Ypoku ¢pusuku ¢ ucnoiab3zoBanuem MuTepHeta. hitp://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. dusnka: KosuteKius onbiToB. hitp://experiment.edu.ru/

5. dusnKa: 3JCKTPOHHAS KOJUICKIIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karasor ccputok Ha pecypest o pusuke http://www.ivanovo.ac.ru/phys

7. becruiatHbie 00y4arorue nmporpammsl o ¢usuke http://www.history.ru/freeph.htm
8. JlaGopaTopHbie paboThl 1o ¢uzuke. BupryanbHble 1ab0paTOpHBIE pabOTHI.

http://phdep.ifmo.ru
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9. Anumanus GU3NYECKHUX MPOLECCOB 00bsicHeHUsIMH. hitp://physics.nad.ru
10. ®usznueckas >HnMKIonenus http://www.elmagn.chalmers.se/%7eigor

Kpurepun u HOpMbI OLIEHKH 3HAHUNA M YMEHHUI y4alIuXxcs
Y cTHBIN, IMCbMEHHBI 0TBET
Ouenka «5» cTaBUTCS B TOM CiIy4ae, €CJIHM Y4YalllMiCs MOKAa3bIBACT BEPHOE MOHUMAaHHE
(hbU3UYECKON CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
a Tak ke MPaBUJIbHOE OTpe/eeHne PU3NISCKUX BEIMYNH, KX STUHUI] U CTIOCOOOB NU3MEPECHHUS:
MIPABWJIBHO BBITOJHSIET YEPTEKU, CXEMbI U IPaQUKHU; CTPOUT OTBET 10 COOCTBEHHOMY ILIaHYy,
COMPOBOXKIAET PACCKa3 COOCTBEHHBIMH NPHUMEpPAMH, YMEET NPUMEHSTh 3HAHUS B HOBOWU
CUTyalldd TPU BBHINOJHEHUU NPAKTHUYECKUX 3aJaHHI; MOXET YCTaHOBUTH CBSI3b MEXIY
M3y9aeMbIM M paHee M3YUYCHHBIM MATepPHAIIOM IO KypCy (PHU3WKH, a TAaKKe C MaTepHUaoM,
YCBOCHHBIM MPU U3yUYEHUU JAPYTUX MPEAMETOB.
Ouenka «4» CTaBUTCS, €CIM OTBET yUYEHHUKa YAOBIETBOPSET OCHOBHBIM TpeOOBaHMSIM Ha
OIICHKY 5, HO JaH 0e3 WCIONb30BaHMs COOCTBEHHOTO IUIaHA, HOBBIX INPUMEPOB, 0Oe€3
MPUMEHEHHS 3HaHWM B HOBOWM CUTyallud, 6€3 HCIIOJIb30BaHUS CBSI3€H ¢ paHee H3YYCHHBIM
MaTepuajoM W MaTepuajoM, YCBOCHHBIM TMPHU HU3YUYECHUU JIp. MPEAMETOB: €CIIU YyYaIIHiCs
JOMYCTHJI OJHY OIIMOKY WM He Oolee JBYX HEAOYETOB M MOXKET HX HCIPaBUTh
CaMOCTOSITENIbHO UJTU C HEOOJIBIION TOMOIIIBIO YUUTEIIS.
Ouenka «3» CTaBUTCS, €CITU YYAIIUICS TMPABUIBHO TOHUMAET (PU3NYECKYIO CYIIHOCTH
paccMaTpuBaeMbIX SIBICHUIN M 3aKOHOMEPHOCTEHN, HO B OTBETE UMEIOTCS OT/AEIbHBIEC MTPOOEITbI
B YCBOCHHHM BOIPOCOB Kypca (HU3UKH, HE MPEMSATCTBYIONIME MaTbHEUIIEMY YCBOEHHUIO
BOIPOCOB MPOTPAMMHOTO MaTepuaia: yMeeT NPUMEHATh MOJTyYeHHbIC 3HAHUS MPU PEIICHUN
MPOCTBIX 3aJ1a4 C UCIOJIB30BAHUEM TOTOBBIX (OPMYII, HO 3aTPYIHSAETCS MPHU pPEUICHUH 3a/ad,
TpeOyIomuX NpeoOpa3oBaHus HEKOTOPBIX (GOopMys, IOmMycTWn He Oonee omHOW TpyOoit
OIIMOKY M IBYX HEAOUYETOB, HE OoJiee 0IHOM TpyOoit U 0gHON Herpy0oii omubku, He Oonee 2-
3 HerpyOBIX OIMOOK, OJHOW HETPYOOi OMTMOKU 1 TPEX HEOUETOB; TOMYCTUI 4-5 HEOUETOB.
OueHka «2» CTaBUTCS, €CIIH YYaIllUHCS HE OBJIAJE] OCHOBHBIMU 3HAHUSIMH M YMEHHUSMHU B
COOTBETCTBUH C TPeOOBAHHUSIMH MPOTPaMMBbI U JAOMYCTHI OOJbIIE OMIHMOOK U HEJOYETOB YEM
HEO0OXO0IMMO JIJISl OLIEHKH «3».
OneHka KOHTPOJIBHBIX PadoT
Ouenka «5» cTaBUTCS 32 pabOTY, BBITIOJHEHHYIO MOJTHOCTHIO 06€3 OmMMUO0K U HEAOUYETOB.
OueHka «4» cTaBUTCS 32 padOTy BBHITIOJTHEHHYIO IOJHOCTHIO, HO TIPY HATMYHUHU B HEl He OoJiee
OJTHOM TpyOOi 1 0HOM HErpyOOoil OMMOKK U OTHOTO HEeI04ETa, HE OoJiee TPEX HEJOUETOB.
Ouenka «3» CTaBUTCS, €CIM YYCHUK MPABHILHO BBHITIOIHIII HE MeHee 2/3 Bcei paboThl Win
JOMYCTHII HE OoJiee OJHOW rpyOoOl OMMOKM U ABYX HEAOYETOB, He Ooiee omgHON TpyOoit
OIMMUOKN U OHOW HErpyooi omuOku, HE 0oyiee TpeX HErpyObIX OMMOOK, OJHOW HErpyOoit
OIMOKH M TPeX HEAOUYETOB, IPHU HATHYUWH 4 - 5 HETOUETOB.
OueHka «2» CTaBUTCS, €CIU YUCIIO OMIMOOK U HEAOUYETOB MPEBBICUIIO HOPMY JJISl OLIEHKH 3
WM NIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl
Ounenka 1a00paToOpHBIX padoT
Ouenka «5» cTaBUTCSA, €CIIH yUYaIlIUiics BBITOJIHAET padboTy B TOJIHOM 00beME € COOII0JEHUEM
HE0OXOIMMOM MOCIEeIOBATEILHOCTH MPOBEACHUS OINBITOB U U3MEPEHUI; CAMOCTOSTEIIEHO U
paloHaIbHO MOHTUPYET HE00X0IuMOe 000pyI0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBUSAX U
pexumMax, 00ecIeuynBaOIINX MOJYyUYeHUE MPABWIBHBIX PE3yJIbTaTOB U BBIBOJIOB; COOIIOIAET
TpeOOoBaHUS MpaBWII 0€30MACHOCTH TPYa; B OTUETE MPABIIBHO U aKKypPaTHO BBIMOITHSET BCE
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3amnucu, TaOIUIlbl, PUCYHKH, YEPTEkKH, Ipa(UKH, BHIYUCICHUS; TIPABUIBLHO BHITIOTHSIET aHATIN3
MOTPEITHOCTEM.

OueHka «4» CTaBUTCS, €CIIH BHITIOJTHEHBI TPEOOBAHMSI K OLIEHKE «5», HO OBUIO TOMYIIEHO ABa
- TP HeJloueTa, He 6oJiee OAHON HErpyOoil OMMUOKH U OJJHOTO HEJOUET

Ouenka «3» CTaBUTCS, €CHM PadOTa BBHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM BBITIOJIHEHHOM
YacTH TaKOB, TO3BOJSET TMOIYYUTh MPABUIbHBIE PE3YyJIbTaThl M BBIBOJABI: €CIA B XOJ€
MIPOBEACHUS OTIBITA U U3MEPEHUN OBLTN JOMYIICHBI OIIHOKH.

OueHka «2» CTaBUTCS, €CJIH PadOTa BHIIOJIHEHA HE TIOJTHOCTHIO U 00beM BBIMIOJTHEHHON YacTH
paboThI HE MTO3BOJISIET C/IENaTh MPABMIIBHBIX BBIBOJOB: €CJIH OIBIThI, U3MEPEHHUS, BBIYUCICHHUS,
HaOJI0/ICHUs TPOU3BOIMWINCH HETIPABIIIBHO.

Bo Bcex cnyuasix OIIEHKa CHHXKAETCA, €CIU yYEHUK He coOirofan TpeOoBaHUS MpaBMIl
0€30MacHOCTH Tpy/a.

DopMbl U CPeICTBA KOHTPOJIA.

OCHOBHBIMH METOAAaMH MPOBEPKH 3HAHUN U YMEHUH ydaluxcs o GU3MKe SABISIOTCA YCTHBIN
OTpoC, MUChbMEHHBIE U Ta0opaTopHbIe padoThl. K muchMeHHBIM popMaM KOHTPOJISE OTHOCATCS:
(dbu3nuecKrue TUKTAHThI, CAMOCTOSTEIbHBIC U KOHTPOJIbHBIC pa0OThI, TeCThl. OCHOBHBIE BUIBI
MIPOBEPKU 3HAHUM — TeKyllas U UToropas. Tekyias npoBepka MPOBOJAUTCA CUCTEMAaTHYECKU
U3 YpOKa B YPOK, & UTOTOBAs — 10 3aBEPIICHUHU TEMBI (pa3jiena), IIKOJLHOTO Kypca.

OneHKa TeCTOBBIX 3aJaHul

TecToBbIC 3a/1aHus — OJTHA W3 OCHOBHBIX ()OPM TPOBEPKHU 3HAHHK yUAIIUXCS TI0 U3yYECHHBIM
1aBaM Wi pasjaenaM. OHU mpeaHa3HayeHbl JUIsl IPABUIIBHOTO OCYIIECTBICHUS MPOBEPKU
3HaHUH, a TAK)KE€ TECTOBBIC 3aJaHUs SIBISIOTCS I YUYUTES HEOOXOAUMBIM OPUEHTUPOM IS
IJIAHUPOBAHUS JAJIbHEHIIIEr0 U3yUYeHHs IPOTPAMMBI.

TecToBbIe 3aJaHus OUCHUBAKOTCA CICAYIOIIUM 06p330M:

100% - 86%
85 % - 61 %
60 % - 36 %
Hwke 36 %

- «5»
-«
- «3»
- 2»

Kpurtepuu onenuBanus npeseHranui

Onenka 5 4 3 2

Conepxanue | Pabora momnocthio | [Toutn monuHocthio | He Bce BakHeiime | Pabora clienaHa
3aBepIIeHa, cAenaHbl HanOoJiee | KOMITOHEHTHI (dbparmeHTapHO W C
JEMOHCTPHPYET Ba)KHBIC paboTHI BHITIOJIHEHBI, | TOMOIIBIO  YUUTEIS,
riiyObOKoe MOHUMAaHUE | KOMIIOHEHTBI JIEMOHCTPUPYET JIEMOHCTPUPYET
OTIHCHIBAEMBIX paboTsl, TTOHUMaHUE, HO | MHUHUMAaJIBHOE
MIPOLIECCOB Janel | neMoHCTpUpYyET HeroiHoe HaydHast | moHMMaHue
HHTEPECHEIC TTOHNMaHUe TEPMUHOJIOTHSI WM | MUHUMYM  HayYHBIX
JIMCKYCCHOHHBIE OCHOBHBIX UCIIONIB3YEeTCS Majlo, | TEPMUHOB
MaTepHabL. MOMEHTOB, XOTSl | NTH  HCIIONIB3YeTCs WnTepnpera
I'pamotHO HEKOTOpbIE JIeTald | HEKOPPEKTHO. IUsl OTPaHUYCHA WU
HCIOIB3yeTCs HE YTOYHSIOTCS | YUCHHK nHorAa | OecroyBeHHA
Hay4YHas nmekcuka | HaydHas JekcuWka | mpemmaraeT — CBOIO | YUEHHUK MOJKET
VYueHHK TIpelylaraeT | UCMOJB3YeTCs, HO | MHTEPIPETAIHIO paboratb
COOCTBEHHYIO WHOT/Ia HE | YUYCHHKY HYKHa | TOJIBKO ozt
WHTEPIIPETALNIO WM | KOPPEKTHO. YUEHHUK | MIOMOIIL B BBIOOpE | PYKOBOJICTBOM
pa3BuTHe TEMHI | B OoubIIMHCTBE | AMPEKTUBHOTO YUUTEIS
(0600meHws, Cllydaes ITpejjiaraeTr | mporecca
MIPUIIOKECHHUS, COOCTBEHHYIO
ananorun) Besze, rae | mHTepIpeTaHIo
BO3MO>XXHO WJIK pa3BUTHUEC TEMBI.




BblOMpaercst  Oosiee | Ilourn Be3Je
s¢dekTuBHBII W/umK | BeIOMpaeTcs Oosee
CIOKHBIN Iporecce 3¢ PEeKTUBHBIHA
mporiecc

Hwu3zaitn Juzaiitn normuyen u | JusaiiH ecTb Hwuzaitn cnyuwaiinblii | JluzaiiH He  siceH
OUYEBHJCH Nmerorcs Her  mocTosHHBIX | DneMeHTH [u3aiiHa
Nmerorcst MOCTOSIHHBIE 9JIEMEHTOB JAW3aifHa. | MelaloT
MHOCTOSIHHBIE 3JEMEHTHI Au3aiiHa. | Jlu3aliH MOKET U HE | COAEPKAHMIO,
JNIEeMEHTHl  jau3aiiHa. | nzaitn COOTBETCTBOBAThH 3aKJI1aJIbIBasICh Ha
Hu3zaiin COOTBETCTBYET COJZIEPIKAHUIO. Hero. [lapameTpsl He
MIOJJYCPKUBACT COZIEpIKaHHIO. [Mapamerpsr mpudra | mogodpansl. [lenaror
cojiepKaHue. Bce | [Tapamerpsl HEJI0OCTaTOYHO TEKCT
mapameTpel mpudTa | mpudra XOPOIIIO TPYOHOYATACMBIM
XOpOIIO MOA0OPaHbl | MOIO0OPAHBI. MoJI00paHbl, MOTYT
(Texcr xopotro | [Ipudt gynraem. MemIaTh
YHUTAETCS) BOCIIPHSTHIO

I'paduka Xopomuto I'paduka I'paduka Mmaino | I'paduka HE
nojgo6pana, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
COOTBETCTBYET COJEPKAHUIO COZIEpKaHHUIO COJIEPKaHHUIO
COJIEPKAHUIO,
oOoramaer
coJiepKaHue

I'pamoTHOCTB Her omubok: Hu | MUHUMAILHOE Ectp omruOky, | MHOro OIIKOOK,
IrpaMMaTHYECKHUX, HHU | KOJHYECTBO MeIIAIoIIe JIETIAIOMNX MaTepuan
CHHTaKCHYECKUX omnboK BOCIIPHSITHIO TPYIHOUYHNTAEMBIM

Kpurtepun oueHnBaHus Npe3eHTANNN

Copepxanne / | «2» «3» «4» «5»
OTMECTKaA
Ob6mas Tema npenmera He | MapOpMarus JocTatouHo TouHas Hannas naGOpMaIis
uHpOopMaIUs OYEBUJIHA. YaCTUYHO UHpOpMALIHUSL. KpaTKa H sICHa.
Wndopmanus ue n3noxena. B Hcnonp3oBano 6onee | Mcmonb3oBano Oosee
TOYHA WJIN HE pabote OJHOTO pecypca. OJJHOTO pecypca.
JlaHa. UCIIOJIb30BaH
TOJILKO OJIUH
pecypc.
Tema He packpbita 1 He | Tema gacTH4HO CdopmynupoBaHa CoopmynupoBaHa n
SCHA TEMA YPOKa. | PacKphbITa. PacKpbITa TEMa YpOKa. | pacKpbITa TeMa ypoKa.
OObsicHeHUs Hexortopsrit SIcHo n3noxex ITonHocTBIO
HEKOPPEKTHBHI, Marepua MaTepHall. N3JI0’)KEHBI OCHOBHBIE
3aIlyTaHbl WK HE | U3JI0KEH aCIIEKTHI TEMBI YPOKa.
BEPHBI. HEKOPPEKTHO.
[Ipumenenne | He ompenenena OTtpakeHsl OtpakeHsI 001acTi OTpakeHsl 0b1acTu
Y IPO0JIeMBI obnactb HEKOTOpPBIE MIPUMEHEHHUS TEMBI. NIPUMEHEHUS TEMBI.
TIPUMEHEHHS obnactu [pouecc permenus Wznoxena crparerus
JAHHOH TEMBI. [IPUMEHEHHS MIPAaKTHYECKU pemIeHust mpoonem.
[pouecc pemrenust | Temsl. [Iporecc 3aBepILEH.
penieHus
HEIOJIHBIN.
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