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CopepxaTtesibHbII pa3aet

OCHOBHOM OBPA3OBATEJBHON IMPOI'PAMMDBI
CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

MyHunmnaisHOro 00111e00pa30BaTEIHLHOTO YUPEKICHUS

«Jlecoropckas cpeaHsisi IIKOIa»

PABOYASA ITPOT'PAMMA YYEBHOI'O ITIPEAMETA

OU3UKA



IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamMma ydeOHoro mpenmera «®Duszmkay 00€CleYrMBaCT JOCTHIKCHHE
IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS MPOrPaMMBbI CpeAHero ooiiero ooOpa3zoBaHus U pa3padoTaHa
Ha ocHoBe TpeboBanuii DPI'OC Kk pe3ynpraTaM OCBOCHHS IPOTPAMMBI CPEIHETO OOIIEero
oOpa3oBaHMs, YTBEPKISHHOTO MpuKa3oM MuHHCTepcTBa npocBemeHuss PO ot 17 mas 2012 r. Ne
413 “O06 yrBepkaeHuu (henepaybHOr0 rocy1IapCTBEHHOIO0 00pa30BaTEIBHOIO CTaHIapTa CPEIHETO
obmiero ob6pazoBanus”. Ilpu 3TOM conepkaHue U MIIaHUPYEMbIE Pe3yJIbTaThl padoyeil mporpamMmbl
yueOHoro mpenmera «®dusmka» He HIKE COOTBETCTBYIOIIMX COACPKAHMUS U IJIAHUPYEMbIX
pe3ynbraTtoB (enaepaabHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs,
yTBEpXKACHHON mpukazoM MunuctepctBa mnpocBemieHuss PO ot 18 mas 2023 r. Ne 371 “O6
yTBepkaeHUU (heaepaabHoii 00pa30BaTENbHON MPOrpaMMbl CPETHEro 00IIero 00pa3oBaHus” .

Pabouas mporpamma yueOHoro npeamera «®Pusuka» chopMUpoBaHA € ydyeToMm paboueit
MIPOrpaMMbl BOCITUTAHHUSI.

Peanmusyercs 3a cuer 4acoB, NMPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM OCHOBHOTI'O OOIIEro
obpaszoBanus B o0beme 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenoo), B 11 kimacce — 68
4acoB (2 yaca B HEJIEIIIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC
Pa3neu 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

O®usuka — Hayka o mpupone. HaydHble MeTOnbl NO3HAaHUA OKpyKaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (Qu3M4eckux SBICHUM M mporeccoB. Hayunble rumote3pl. Pusnyeckue
3aKOHBI ¥ TEOpUU. ['paHuIIbl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (POpMHpPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AmHanorosble U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKEHHs. CUCTEMA OTCUETA.
Tpaexropus.

[lepemenienue, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHUE
MaTepUaIbHOW TOYKH, MX INPOEKIHH HA OCH CUCTEMBI KOOpAMHAT. CII0KEHHME NEpEMEIICHUN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpPSIMOJMHEHHOE BWXeHue. [paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MIEPEMELICHUS MaTEPUAIIBHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majeHre. Y CKopeHrue CBOOOHOTO TaICHHS.



KpuBonuneiinoe aBmxeHue. [IBMKeHHE MaTepUaIbHON TOUKU 10 OKPYXHOCTHU C IIOCTOSIHHON
0 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEWHAsT CKOPOCTh. [leproa u wactora oOparieHus.
[leHTpOCTpEMHUTEIIBEHOE YCKOPEHHUE.

TexHuueckue ycTpoWcTBa M IMPAKTUYECKOE NMPUMEHEHHE: CIIMIOMETD, JBUKEHUE CHApsI/IOB,
LIETIHbIE U pEeMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBHKECHHUSL.

[IpeobpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOmEeHHOro MO YII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHst CBOOOIHOTO MaACHUSI.

Hamnpanenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXKIY IMYTSAMHU, IPOWUIEHHBIMU TEJIOM 3a MOCIIEI0BATEIbHBIC
paBHbIE IPOMEKYTKHA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIIbHOW CKOPOCTBIO, PAaBHOM
HYJIIO.

N3yuenne nBuKeHUs MAPUKaA B BI3KOU KUIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun otnocurensHocTH ['anmunes. [lepseiii 3akoH HproTtona. MHepuuanbHble CHUCTEMBI
OTCUéTa.

Macca Ttenma. Cuna. llpuHnmn cynepnosunuu cwil. Btopoil 3akoH Herorona s
MarepualbHON TOUKHU. TpeTuii 3akoH HproTOHA 171 MarepraibHbIX TOYEK.

3akoHn BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenust (1mokosi, ckonbxeHusi, kauenus). Cumna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJBXKEHHUS W cuia TpeHus mnokosi. Kosddunuent tpenus. Cuiia CONMPOTUBICHUS TPH
JBUKEHUH TeJa B )KMJIKOCTH WJIU Tas3e.

[ToctynatensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CUJIbI OTHOCUTENBHO OCU BpaiieHus. [lnedo cuibl. YcnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOJIIUIHUKA, JIBUKECHHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME Macc B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol



W3yuenue nBmxeHus: Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIUX B IMPYXKUHE U PE3UHOBOM
oOpasiie, OT ux AepopMaIum.

HccnenoBanue ycnoBuii paBHOBECHs TBEPAOTO TENA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Nmnynee MaTepuanbHOM TOYKH (Tena), CUCTEMbl MaTEpHUaIbHBIX TOouyeK. VIMIynbC CUIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckasi sHeprus MarepuaibHOW TOukH. Teopema 00 HM3MEHEHUM KHHETHUYECKOU
JHEPTHUH.

[TorennmaneHast sHeprusi. lloTeHumanbHas SHEPrus ynpyro aeGOpMUPOBAHHON MPYKUHBL
[ToTenuuanpHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuuanpHble ¥ HEMOTEHIHANbHBIE CHIBL. CBS3b pPabOThl HEMOTEHIUAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUu.

Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: BOIOMET, KONEpP, NPYKUHHBIU
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHNIMATBLHON YHEPTHH B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3yuenne abCONIOTHO HEYNPYroro yjaapa C IOMOUIbIO JIBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPTUu Tejaa Ha IpUMepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKON TEOpUH M HUX OINBITHOE OOOCHOBaHME.
bpoynoBckoe nBuxenue. Auddysus. Xapakrep NBUKEHUS U B3aMMOJAEHCTBHS YacTHIl BEILECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJ U OOBSICHEHUE CBOMCTB BEIlECTBA HA OCHOBE
9THX MoJzeneil. Macca u pazMepsl Mosekyil. Konnuecto BewecTsa. [locTosiHHass ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopens uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KHHETHYECKOW TEOpUU
UJeabHOTO Tra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHETHUYECKON SHEPIH TEII0BOTO
nBKeHns dactul rasa. llkama temmnepatyp KenbBuna. ['a30Bble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [lansroHa. M3omponeccsl B H€albHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeacTaBlIeHHE M30IPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOIUE JMCKPETHOE CTPOCHHE BeIlecTBa, (Qororpaduu  MOJIEKYI
OpraHNYEeCKUX COCTUHECHUH.

OmnbrThl 110 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.



Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaeinb, HIUTIOCTPUPYIOLLAs IPUPOLY JABJICHHUS ra3a Ha CTEHKHU COCYya.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UAEATIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEHUN 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucreMa. BHYTpEHHsISI SHEpPrus TEPMOJMHAMUYECKONW CHCTEMBI H
ciocoObl €€ m3meHeHus. KonmuuecTBo TerioTsl W pabora. BHyTpeHHSS >HEprusi 0JHOATOMHOTO
UJCAIbHOTO raza. Buapl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKINSA, U3IyYCHHUE. Y AeIbHas
TEIUI0EMKOCTB BellecTBa. KoJMuecTBO TEIUIOTHI IIPU TEIUIoNepeaye.

ITonarue 06 aguabarHom mporecce. [lepBblit 3akoH TepMoauHaMuKH. IIpumeHeHne nepBoro
3aKOHa TePMOJAMHAMUKH K H3ompoleccam. [ padudeckas nHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh MpoLeccoB B IPUPOJE.

TennoBele Mamuubl. [IpuHIMNBL elicTBUs TeoBbIX MawuH. [IpeoOpa3oBanust sHepruu B
TerIoBbIX MammHax. Koaddunuent nonesnoro neiicreus temmoBoit mammabl. Lukn KapHo u ero
KOX(PHUIMEHT MOJIE3HOTO JACHCTBUS. DKOJIOTHIECKUE POOIEMBI TETNIOIHEPTETUKH.

TexHu4eckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHUE: BUraTellb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpeHHEN SHEPTUU Tella IPU COBEPLIEHUH padOoThl: BbUIET MPOOKH U3 OyTHUIKU
MOJl JEHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue 3¢upa B JaTyHHOW TpyOke NyTEM TpeHus
(BuCOIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH 2HEPruu (TEMIIEpaTyphl) Tea MpH TEIIonepeaaye.

OmnbIT Mo aguadaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CrOpaHusl, P€aKTUBHOIO JIBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanue u KoHJAeHcauus. Vicnapenue u kuneHue. AOGCONIOTHAS U OTHOCHTEIbHAsS
BIIQXXHOCTh BO31yXxa. HaceimeHHblid map. YaenpHas TeIioTa MmapooOpa3oBaHMs. 3aBHCHMOCTH
TEMIIEPATYpPbI KUTIEHUS OT AAaBJICHUS.

Teépnoe temo. Kpucrammmaeckue u amopdHble Tena. AHM3OTPONUS CBOWCTB KPHUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuainbl. llnaBneHne W Kpuctammsanus. Y AelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIIOBOTrO OaaHca.

TexHnuyeckue ycTpoHCTBa W IPAaKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TOJYyYEHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHMCIIE€ HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NOHM>KEHHOM JIaBIICHUH.

CriocoObl U3MepEeHUs BIAXKHOCTH.



HaGmronenne HarpeBaHus ¥ IJIABICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAJLIIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pa3znen 4. DiiekTpoaMHamMuKa

Tema 1. Inexmpocmamuka

DJIeKTpu3anus Tei. DIeKTpUdYecKuil 3apsi. J{Ba Buaa 3JieKTpuyecKkux 3apsioB. [IpoBogHuKH,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumopeiictBue 3apsinoB. 3akon Kynona. ToueuHslit a5ieKTpuyeckuii 3apsii. DIEKTpUIecKoe
noste. Hampsx€HHOCTB dnekTpudeckoro nosid. lIpyuHmun cynepnosuuuy 3JIEKTPUYECKUX ITOJICH.
JInHnY HaNIpsKEHHOCTH DJIEKTPUYECKOIO OIS,

PaGora cun snexkrpocratuueckoro nois. [lorenuuan. Pasnocts norennuanos. [IpoBoguuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM M0J€. Ju3nekTpuyeckas NpoOHUIAeMOCTb.

OnektpoémkocTh. KonzmeHcarop. IDJEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. OHEPrus
3apsyKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA U IPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOM, 3IEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allNTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOHAEHCATOp, KOMUPOBAIBHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

B3anMopeiicTBre Ha’IEeKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEIl.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBNIEeKTPUKYU B 3JIEKTPOCTATUUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOpa OT IUIOIIAIU IUIACTHH, PACCTOSHUS
MEXy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHUSI CYHUIECTBOBAHMS AJIEKTPUUYECKOTO TOKa. VMCTOUHMKHM TOKa.
Cuna toka. [TocTOsSIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONMPOTUBIICHUE BemecTna. [locienoBarensbHoe,
napajuiesIbHOe, CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOT0 TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COINPOTHBJICHUE MCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM ) AneKkTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTD TBEP/IBIX METAJIJIOB. 3aBUCUMOCTh COMPOTUBIIEHUSI METAIIJIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass UM NpUMECHas MPOBOAUMOCTh  MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-niepexoa. [TomynmpoBoIHUKOBBIE TPHOOPHI.



ONEeKTpUYECKUH TOK B PACTBOpPAX M paciylaBaXx 3JIEKTPOIMUTOB. OJIEKTPOJIUTHYECKAs
JUCCcoLMaIus. DIEKTPOIIn3.

OnexTpuueckuid TOK B razax. CamMoCTOSITENIbHBIM U HECAaMOCTOATEIbHBIA pa3psia. MoiHus.
[Ina3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NMPUMEHEHME: aMIIEpMETpP, BOJIBTMETP, PEOCTarT,
UCTOYHHUKHM TOKA, JJIEKTPOHArpeBaTesIbHblE MPUOOPBI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHBIIEHHUS,  BaKyyMHbI  AMOA,  TEPMUCTOPBl U (POTOPE3UCTOPSI,
II0JIYTIPOBOJIHUKOBBIH TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb COIPOTUBJIEHMSI LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIOTIEPEYHOr0 CEYEHUs U MaTepuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe u3MepeHue >IeKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TIajlbBaHHYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHBIICHUSL.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIIOB OT TEMIIEPaTyphl.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yueHne cMeImaHHOr0 COeAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTHUBIICHUS.

Habmtonenue snextponusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C  y4ETOM
COJIEPKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

Meoswcnpeomemnvle nonwsimus, CBA3aHHbIE C M3yYEHHEM METOJIOB HAy4YHOI'O I1O3HAHUS:
SBJICHHE, HAay4HBIH (aKkT, TUIOTe3a, (QHU3MYECKas BeIUYMHA, 3aKOH, Teopus, HaOJroeHue,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHHH, JuHelHas (QyHKIus, napadonia, rumnepboa,
uX TpapuKd U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HUX MPOEKIUH Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mmexannueckoe ABUKEHHME B KUBOM mpupone, nuddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpEIauyH, TEIJIOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBICHUS B
YKABOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEN U ra3oB, IEKTPUUECKUE CBOMCTBA
METAJIJIOB, YIEKTPOJIMTUYECKAS TUCCOLMALINS, FaJIbBAaHHKA.

l'eoepaghus: BTaXXHOCTH BO3lyXa, BETPbI, OapOMeTp, TEPMOMETP.

Texnonoeus: IpeoOpa3oBaHUE JIBUKEHUN C MCIOJIb30BAaHHMEM MEXaHM3MOB, YYET TPEHHUS B
TE€XHUKE, TOAIIMIHUKY, MCIOJb30BAaHME 3aKOHA COXPAaHEHMs HMIIyJbca B TEXHUKE (pakeTa,
BOJIOMET U JpyTHUE), IBUTaTelIb BHYTPEHHETO CrOPAaHUs, IapoBas TypOMHA, OBITOBON XOJIOAUIBHUK,
KOH/IMLIMOHEP, TEXHOJIOTUH MOJYYEHUsI COBPEMEHHBIX MAaTE€pPHUajOB, B TOM YHCJIE HAHOMATEPUAIOB,



U HAHOTEXHOJOTHMH, OHJIEKTPOCTaTHYECKash 3allluTa, 3a3eMJICHHE 3JEKTPOIpPHOOpPOB, KCEPOKC,
CTpYWHHBIA TPHUHTEP, OBIIEKTPOHArpPEeBATENbHbIE MNPHOOPHI, AJIEKTPOOCBETUTENIBHBIE MPUOOPHI,
raJlbBaHUKA.

11 KJIACC
Pa3zneu 4. JjekTpoguHAMHUKA

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHuThl. B3auMoaencTBue NOCTOSSHHBIX MarHuToB. MaruutHoe noJie. Bekrop
MAarHuTHOM UHAYKIMH. [[puHIMI cynepno3suunuy MarHuTHBIX osiel. JIMHUM MarHUTHOM MHIYKIUU.
KapTuna nuHuii MAarHUTHOM MHIYKLIMU OISl TOCTOSIHHBIX MAarHUTOB.

MarauTHOE TOJIE NMPOBOJHMKA C TOKOM. KapTMHa NMHHMA WHIYKIMU MAarHUTHOTO ITOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzanmopaeiicTBrue mpoBOAHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb M HallpaBJICHUE.

Cuia Jlopenua, e€ MOAyJib M HarpaBjeHue. [[BrkeHune 3apsKeHHOM 4acTUIlbl B OJHOPOAHOM
MarHuTHoM noJie. Pabora cuiel JIopeHna.

SBneHue DNEKTpOMAarHUTHOM MHAYKIMM. IIoTOK BeKTOpa MAarHMTHOM  MHIYKLUU.
DNEeKTPOABUKYIAs CUJIA UHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOU MHAYKIMu Dapanes.

BuxpeBoe nanexTpuueckoe TMoJie. ODJIEKTPOABMKYIAS CHJIA HHIYKIMH B TPOBOJIHUKE,
JBIKYIIEMCSI TIOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIeKTpOMarHuTHOE MoJIe.

TexHudeckue yCTpONCTBA W  MPAKTHUYECKOE TPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, DJIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3aumMogeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha HOHBI JJIEKTPOJIUTA.

SBneHne HMEKTPOMAarHUTHON UHAYKITHH.

[IpaBuio JleHna.

3aBUCHMOCTDH JJICKTPOJBIDKYIIEH CHUIIBI WHIYKIIUU OT CKOPOCTH W3MEHEHUS MarHUTHOTO
IIOTOKaA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

UccnepoBanue neCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABieHUs IEKTPOMArHUTHOM MHIYKIIUH.

Paznen 5. Kosie0aHusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOAeOAHUA



Konebarenprass cucrema. CBoOOgHBIE MeXaHMUYeCKHMe KoneOaHus. [apMoHUYecKue
konebanusa. llepmon, wacrora, amrumatyga u  ¢aza konebanuil. [IpyXKMHHBIH MasTHUK.
Matematuueckuii MasgsTHUK. Y paBHEHUE TapMOHUYECKUX KosiebaHuil. IIpeBpaiienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHuTHbIE KojleOaHUS B HJCAIBLHOM
Koe0aTenbHOM  KOHTYpe. AHQJIOTUS MEXAYy MEXaHHYEeCKHUMH U 3JIEKTPOMAarHUTHBIMU
konebanuamu. @opmyna TomcoHa. 3akOH COXpaHEHHUs PHEPrUM B MJCAIBHOM KojeOaTeIbHOM
KOHTYDE.

[IpencraBnenne O 3aTyXalmUX KoJeOaHUSX. BBIHYKICHHbIE MEXaHHMUYECKHE KOJICOaHWUS.
Pe3onanc. BeinyxeHHbIE 2JIEKTPOMAarHUTHbBIE KOJICOAHNUS.

Ilepemennbiii Tok. CHUHYCOMAANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSYKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada M MOTPeOJIEHHE HIIEKTPUUECKOW HIHEPIUH.
OKOJIOTMYECKME PHUCKM IIPU  INPOU3BOACTBE 3JEKTpodHepruu. KyibTypa HCIONb30BaHUSA
JIEKTPO3HEPIUHU B ITOBCEIHEBHOM KU3HMU.

TexHnyeckue ycTpoiicTBa U MPAaKTUYECKOE IPUMEHEHHE: MIEKTPUUYECKUI 3BOHOK, T€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

UccnepoBanue mapameTpoB KoJeOaTEIbHOW CHUCTEMbI (MPYKUHHBIM WM MaTEMaTUYECKUM
MasTHHK).

Habmronenue 3aTyxaronux KojaebaHuu.

HccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJIEOAHUH.

Habmtonenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANpsDKEHUST OT  BpPEMEHH) JUIs
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pesonanc npu nocienoBaTeNbHOM COECIWHEHHHM PE3UCTOpPA, KaTyIIKWM WHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mogens IMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHO/Aa MalbIX KojeOaHWH rpy3a Ha HUTHU OT JAJUHBI HUTU U
MaccChl Ipy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LEMH U3 NTOCIE0BATEIbHO COCIMHEHHBIX KOHACHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexannyeckne BOJIHBI, yCiI0BuUs pacnpocTpaHeHus. [lepuoa. CkopocTh pacnpoCTpaHEHHs U
JunHa BoJIHBL. [lonepednslie ¥ poaoibHbIe BOJIHBI. VHTepdepeHus u Tudpakins MeXaHHUYeCKuX
BOJIH.

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

ONEKTPOMarHUTHHIE BOJIHBL. YCIIOBHUSA H3JIyYE€HHs DJJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopos E, B, V B anekrpomarauTHOl BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKCHHME,  NpeloMJIeHHe,  mnojspu3auus,  auppaxknus,  uHTeppepeHuus.  CKOpoCcTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 35ekTpoMarHUTHBIX BOJIH. [IpMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBS3U U TeNeBUACHUA. Pagronokanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHuueckue yCTpOMCTBA W MPAKTHUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBasi IUArHOCTHKAa B TEXHUKE W MEIMIIMHE, pajap, pPaJluONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

O6pazoBanue 1 pacpOCTpaHEHHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneObmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmonenue oTpakeHus U MPeIOMIICHHUS MEXaHUIECKIX BOJIH.

Ha6monenne uaTephepeHnnu 1 AuPpakind MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, TOJIIpU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonnHeiiHOe pacnpoCTpaHEHUE CBETa B OJAHOPOJHOM cpee.
JIyu cBera. ToueuHbIil ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHWe H300paKEHUH B IUIOCKOM
3epKae.

[Ipenominenue cBera. 3aKOHBI IPEIIOMIICHUSI CBETa. AOCOIMIOTHBIN MOKa3aTeab MPETOMICHHS.
[TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKECHMUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobuparomie u paccenBaroye JUH3bL. ToHKas auH3a. DOKYCHOE PacCTOSHUE U ONTHYECKas
cwia TOHKOW nuH3bL. llocTpoeHue u300paxeHHil B COOMpPAIOIIMX U PACCEUBAIOIIUX JIMH3AX.
dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnogas ontuka. Untepdepennius cBera. KorepeHTHbIE HCTOUHHUKHU. Y CIIOBUSI HAOIIOICHUS
MaKCUMyMOB U MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. Judpakimonnas pemeéTka. Y ciaoBue HaOMIOIEHUS TITaBHBIX MAaKCUMYMOB
MIPH MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHuyeckue ycTpOWCTBA W TMpaKTHYECKOE MPHUMEHEHHEe: O4YKH, Jiyma, QoToammapar,
MIPOCKITMOHHBIA arapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PEIETKa,
TTOJISIPOUT.

Jlemoncmpayuu

[IpssMonuHEtHOE pacrpocTpaHeHHUe, OTPAKEHHWE U TMperomiieHne cBera. Onruueckue
pUOOPBHI.

ITonHoe BHyTpeHHEE oTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue cBOWCTB N300paKeHHIA B TUH3AX.

Mopenu MUKpOCKoOMa, TEIECKOIA.

HaGmonenue naTepdepeHIim cBera.

Hab6monenue qudpakiuun cBera.

HalGmronenue qucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HIOMOIIBIO PU3MBI.

[Tonyuenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.



HabmtoneHune nonsipu3aiuy cBeTa.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3mepenue nokasarens npeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.
Habmonenue aucnepcun cBera.
Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl IPUMEHUMOCTH KJIacCHYECKOW MexaHukd. llocTynaTel cnenuanbHOM TeopUH
OTHOCUTEJILHOCTU:  HMHBAapUAaHTHOCTb MOJYJSl CKOpPOCTM CBETa B  BaKyyMe, IPHUHLHI
OTHOCUTENIHOCTH DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YACTULIBI. DHEPTHUsl IOKOS.
Paznen 7. KBanroBasi pusnka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®oronsl. ®opmyna [Inanka cBa3u 3Hepruu (HOTOHA C €r0 YAaCTOTOM. DHEPrus U UMITYIIbC
dhoToHa.
Otkpeitre u uccnenoBanue porodddexra. Ombiter A. I'. CroneroBa. 3akonsl hoTorddexra.
VYpaBuenue DiinmreiiHa i porodddexra. «Kpacnas rpannna» Gororddexra.
Hasnenue ceera. Oneitsel [1. H. JIeGenena.
XHWMHYECKOE JICHCTBHE CBETA.
TexHuyeckue ycTpoWCTBa W MpaKTHUECKOe NpUMeHeHue: (oTosnaemMeHT, (HOTOJATUHK,
COJIHEYHas Oatapes, CBETOAUOI.
Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (poTOddeKTa.
Cseroano.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -yactuil. [lmanetaphas
mojenb aroma. ITocrynatsl bopa. M3nydyenue m mornomieHue (OTOHOB IMPH MEpexojie aToMa ¢
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnekTpos. CrieKTp ypOBHEN SHEPTUU aTOMa BOJIOPOAA.
BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopryckynsipHO-BOJHOBOM Tyalu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.
TexHudeckue yCTpOMCTBA MW MPAKTHUYECKOE TNPUMEHEHHWE: CIEKTPAJIBbHBIA  aHAIIN3
(criekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
HaGmoienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
Hab6mronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po



DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKpbITUE PAIMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuIo COCTaBa pajMOaKTHBHOrO u3inydenusi. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiausiHue paJroakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.

OTtkpbiTHE TTPOTOHA W HeWTpoHa. Hykionnas moxaens siapa I'eitzenOepra—Banenko. 3apsy
sanapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnag. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacnan. ['amma-usnydenwe. 3aKkoH
PaaMOAKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macch sapa.

SAnepusle peakuuu. JleieHre U CUHTE3 SAEP.

Snepubiii  peaktop. Tepmosaepubiii cuHTe3. IIpobmembl M MEPCHEKTUBBI  SJIEPHOM
SHEPreTUKU. DKOJIOTMUYECKUE aCTIEKThI AEPHON SHEPTreTUKU.

DneMeHTapHble yacTulibl. OTKPBITHE MO3UTPOHA.

MeTo1p1 HaONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpONCTBa M MNPAKTUYECKOE IPUMEHEHUE: T03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6omMoa.

Jlemoncmpayuu

CuéTynK HOHU3HUPYIOUIUX YACTHUII.

Vuenuueckuii sxcnepumenm, 1ab6opamopHle pabomul

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3NKH

Dtanbl pa3BUTHs acTpOHOMHUHU. [[pUKiIaHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUM.

Bun 3Bé3qH0r0 HebGa. Co3Be3ius, spKue 3BE31bl, IUTAHEThI, X BUIUMOE JBHKEHHE.

Conneynas cucrtema.

Connue. ConneyHast akTUBHOCTb. Mcrounuk sueprun ConHua u 3BE37. 3BE3/1bI, UX OCHOBHBIE
XapakTEePUCTUKU. JlmarpamMma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTBY». 3BE3IBI  TJIABHOM
MOCJIEZI0BATEILHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETUMOCTb»  JJs  3BE3]  TJIaBHOM
nocieaoBarelbHOCTU. BHyTpenHee cTpoeHue 3BE37. CoOBpeMEHHbIE IPEACTAaBIEHUS O
MIPOUCXOXKACHUH U 3BOoIMK COJIHLA U 3BE3/1. DTaIlbl )KU3HU 3BE3 .

Mneunsiii [Iyte — Hama 'anaktuka. [lonoxenue u npmxenne ConHua B ['anaktuxe. Tumbl
rajiakTuk. PajuoranakTuku u kBazapbl. UEpHbIE ABIPHI B sIIpax TalaKTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3axkon XaO6ma. Pasz6eranme ramaktuk. Teopus
Bonpsmioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TTIA30M C UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUITOKECHUH IS
OTIpEJICJIEHUs] TIOJIOKEHHsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JIyHsl, ianer, Mnewnoro [ytu.

O0o0maroniee NnoBTOpPEeHUE

Ponb du3ukm 1 acTpOHOMUHN B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COITMATLHON U ATHIECKOMN
cdepax esTeNbHOCTH YeJIOBEKa, pOoJib U MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOI
KapTUHE MUpa, POjb (u3nyeckor Teopuu B (GOPMHUPOBAHMM TPEACTABICHUA O (U3UUECKOU



KapTHUHE MHUpPa, MECTO (PM3MYECKOW KapTHHBI MHpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOJE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usukm 06a30Boro ypoBHsS B 11 kiacce oOCyIIECTBIsSETCS C YYETOM
coJiepKaTeNIbHBIX MEXKIIPEAMETHBIX CBS3CH ¢ KypcaMH MaTeMAaTHUKH, OMOJIOTHH, XUMHH, reorpadun
M TEXHOJIOTHHU.

Meocnpeomemuvie nowsimusi, CBS3aHHBIE C HM3YYCHHMEM METOJOB HAYYHOTO IIO3HAHUS:
SBIICHWE, HAYYHBIH (akT, rumore3a, (U3MUECKas BeJIMYMHA, 3aKOH, TEOpHs, HaOII0JCHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl YpPaBHCHHI, TPUTOHOMETpPUYECKHE (QYHKIUU: CHHYC,
KOCHUHYC, TaHTCHC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI W HX
MPOEKIIMM Ha OCHU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKU TI0JI00US TPEYTOIbHUKOB, OIPEIEICHNE TUIOIIAIU TUIOCKUX GUTyp U 00BbEMa Te.

buonoeus: anexTpudeckue sIBICHUS B )KUBOH MPHUPOJE, KOJeOaTeIbHbIC BIKCHUS B JKUBOU
MIPUPO/IC, ONITHYSCKHE SIBJICHUS B )KUBOW IIPUPOJIE, ISHCTBHE parallii Ha )KUBbIC OPTaHU3MBI.

Xumusa: CTpOGHHE aTOMOB U MOJIEKYJ, KpHUCTaUIMYecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pElIETKH, CIIEKTPAIbHBIN aHAIU3.

l'eocpaghus: MaTHUTHBIC TOJNIOCAa 3E€MJIM, 3QJICKU MArHUTHBIX PyA, (POTOCHEMKA 3EeMHOM
MTOBEPXHOCTH, TIPEJCKA3aHNE 3eMJICTPSCECHUH.

Texnonoeus: TAHAN DJICKTpOIEpead, TEHEPAaTOp TEPEMEHHOTO TOKa, JJICKTPOIABUTATEINb,
WHAYKIIMOHHAS Te4Yb, pajap, paguonpuéMHHUK, TEJNEeBH30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COIHEYHAsI OaTapes.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHMUSA

OcBoenune yueOHoro mpeamera «Du3nka» Ha ypoBHE cpefaHero ooimero oOpazoBaHus (06a30BBIi
ypOBeHI)) JOJI’KHO o0ecreunTs AOCTMIKCHUC CIICAYIOIINX JIMYHOCTHBIX, MCTAIPECAMCTHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIBTATOR.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHs yueOHOro mnpeamera «®DPHU3MKa» JOJKHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaloIIUXCS PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN IMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHHUX yOE€XKJIEHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSAM POCCHICKOTO O0IIecTBa, paCUIMPEHNE )KU3HEHHOTO
OMBITA U ONBITA JIEATEIBHOCTH B MPOILIECCE PEaTn3alii OCHOBHBIX HAIPABICHUN BOCIUTATEIBHON
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxkaaHCcKoOro BOCHUTAHMS:

c(OPMHPOBAHHOCTh  TPAKJAHCKOM  MO3MLMH  OOydaromierocs Kak  aKTHMBHOTO U
OTBETCTBEHHOT0 YWJIEHA POCCHUICKOT0 OOIECTBa;

NPUHATHE TPAJAULUOHHBIX OOIIEYETOBEYECKUX TyMAaHUCTUYECKMX H JEMOKPATHYECKHX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpPECAaX TIPaKAAHCKOTO OOILEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEeIbHON OpraHU3aliu;

YMEHHUE B3aUMOJEHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € UX (DYHKIMSIMHU
Y Ha3HA4YCHUEM;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXTaHCKOW MAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 007acT (PU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTH OLIEHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOTr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOIICHHE K MHUPY, BKJIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
busnueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K pa3Iu4HbIM cdepaM mpodeccrnoHalbHOM 1eATeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3uKOol ¥ TEXHUKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpPa30BaHHIO B 00JIACTH (PU3UKHA HA
MPOTS)KEHUM BCEU JKU3HU,

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHUSI:

c(OPMUPOBAHHOCTh  JKOJIOTUYECKOW KYIBTYphl, OCO3HAaHHE TJO00AIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHHUE U OCYILECTBICHHUE ACHCTBUM B OKPYXKAIOIIEH CPEJle Ha OCHOBE 3HAHUA LieNel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHue OmbITa JEATEIbHOCTH 3KOJOTHYECKON HANpaBIEHHOCTH HA OCHOBE MMEIOIINXCS
3HaHUU 10 (pU3HKe;

7) HIEeHHOCTH HAYYHOT' 0 MO3HAHUSI:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nveckoil Hayku;

OCO3HaHME ILIEHHOCTH HAy4YHOH JeATelIbHOCTH, FOTOBHOCTh B IpOLECCEe M3Yy4YeHUS (PU3UKU
OCYILECTBIIATh MPOEKTHYIO M UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHINBUYAIbHO U B IPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI
IMo3naBaTeibHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS
ba3oBble JJornueckue AeMcTBHA:
CaMOCTOATENbHO (OpMyIHUpOBaTh M aKTyaJIM3UPOBaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;
OMPEIEATh UEIH AESITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabarhiBaTh IUJIaH PEUIeHUS MPOOJIEeMbI ¢ YUETOM aHAIN3a UMEIONINXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTHb KOPPEKTHBBI B JICSITEIBHOCTb, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB IIEISIM,
OIICHUBATh PUCKHU TOCIICICTBUI JAESITEIBHOCTH;
KOOPJAMHHUPOBATh W BBHINOJHATH pabOTy B YCIOBUSX pPEATbHOTO, BHUPTYAIBHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;



pa3BUBATh KPEaTMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHATUSAMHU M METOJaMH (PU3NYECKON HAYKH;

BJIaJIETh HAaBbIKAMHU Yy4eOHO-HCCIIEIOBATEILCKON M TMPOEKTHOW JEeSATeNIbHOCTH B 00JIACTH
(bu3KUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJIOB pEIICHUs 3aaad
(bu3MUECcKOro cofep aHus, MPUMEHEHHUIO Pa3IMYHbIX METOI0B MTO3HAHMUS;

BJIQJIETh BHJIAMHU JESITEIbHOCTH 10 TIOJYYEHUI0 HOBOTO 3HAHUS, €ro HHTEpIpeTalud,
peoOpa3oBaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCJIE MPH CO3AaHUHU
y4eOHBIX IPOEKTOB B 00JIaCTH (DUBHUKH;

BBISIBJISTH IPUYMHHO-CIICJCTBEHHbBIE CBSI3U M aKTYaJU3UPOBATh 33Jady, BbIABUraTh FMIIOTE3Y
e€ peleHus], HaX0AUTh apryMEHTHI IS JOKa3aTeJIbCTBA CBOMX YTBEP)KIEHUH, 3a7aBaTh apaMeTPhl
U KPUTEPUU PELICHHS,;

aHAJIM3UPOBATH IMOJIyYCHHBIE B XOJ€ PEUICHHS 3aJlaud Pe3yJbTaThl, KPUTHUUYECKU OLIEHUBATh
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3aJjaud B 0Opa30BATEIbHON NEATEIBHOCTH, B TOM
quclie IPU U3YYeHUHU (HU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh EePEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTMHAIbHBIE TOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE AbTePHATUBHBIC PELICHHUS.

Padora ¢ undopmanmeii:

BNIaJIETh HAaBBIKAMH TMONyuyeHHUs HHPOpMAIUU (PU3MUECKOTO COAepKaHUs W3 HCTOYHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATH IIOMCK, aHajM3, CUCTEMATH3alUI U
MHTEpIIpeTanio MHPOPMALMK Pa3INYHbIX BUJOB U (HOPM IMpEICTaBICHMUS;

OLIEHHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIOJIb30BaTh CPeICTBa UH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B peIIeHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AallMOHHBIX 3aJad C COOI0JeHHEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHUKH O€30MacCHOCTH, T'MTHEHBI, pecypcocOepekeHHs, MPaBOBBIX M ATHUYECKHX
HOPM, HOpM MH(OPMAITMOHHON 6€30aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUECKOTO COAEPIKAaHUS B PA3NUYHBIX (opMarax ¢ y4éTOM Ha3HAYECHUS
uHpopMallUd U TIIeNeBOM ayAUTOpHUM, BHIOMpas ONTUMAIbHYIO (GOpMY TMPEACTaBICHUS U
BU3YaIH3aI1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIEC 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (DU3UKU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalMi U cMATYaTh KOHQIUKTHL;

pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHAHON ¥ HHIUBUYaTIbHOU PabOTHI;

BbIOMPATh TEMaTHKy M METOIbl COBMECTHBIX JEHCTBMHA C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEHN Ka)KJI0T0 4JIeHa KOJUIEKTHUBA;

MIPUHUMATD LIEJIN COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JAEHCTBUS
no €€ JOCTWKEHWIO: COCTaBJISITh IUIAH JACHCTBHH, pacnpelnesaTb PO € Y4YETOM MHEHUM
YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOT0 y4YaCTHUKA KOMAaH[Ibl B OOIIMI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHSIM;



npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh HJEU C NO3ULUU HOBU3HBI, OPUTMHAILHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBIISTh
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBISITh IO3HABATENIbHYIO JEATENIBHOCTh B 00JMacCTH (U3UKH U
ACTPOHOMUHU, BBISIBJIATH ITPOOJIEMBI, CTABUTH U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUJIaH pEHICHUS pacyETHBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUS  MPAKTUYECKOW pPabOThl C  y4€TOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacimupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CTIOCOOCTBOBATh (DOPMHUPOBAHUIO M TPOSIBICHUIO SPYIUIUN B 00JacT (DU3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTH KOPPEKTHUBBI B JI€ATEIBLHOCTb, OIEHWBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEISAM;

BIIa/IETh HABBIKAMU MO3HABATEIHHOU pe(hIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBHUI U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHUIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTrKeHUS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTpaMMBbI MO (DU3MKE IS
YPOBHA cpenHero oOmiero obpa3zoBaHMs Yy OOYYAIOIIMXCS COBEPILEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, Mpernoaaramiuui chopMUpPOBAaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CHOCOOHOCTh NMOHMMATh CBOE AMOILIMOHAIBHOE COCTOSTHUE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE IMOBENIEHUE, CIIOCOOHOCTh aMaNTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKIIOYAIOMIEH CTpPEMIIEHHE K JIOCTHKEHUIO IEeIH M YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE ACHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMOATHH, BKJIIOYAIOIIEH CIOCOOHOCTh TMOHUMATh DSMOIMOHANBLHOE COCTOSIHUE IPYTHX,
YVUUTHIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLICHHSI C JPYTHMMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTb KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI



K konmy oOydyenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUU:

JeMOHCTPHPOBATh HA TpUMeEpax pojb M MecTo (U3MKH B (POPMHUPOBAHUH COBPEMEHHOU
HAay4yHOW KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B IIPAKTUYECKON
NEeSTEIIbHOCTH JIFOCH;

YUUTBIBAaTh TPaHULIbI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas TOYKa,
MHepLUalbHas cucreMa oTc4éra, aOCOJIOTHO TBEPIOE TENO, MJCAIbHBIM ra3, MOJEIU CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPABIX TEJ, TOUCYHBIH SJICKTPUUECKUN 3aps] MPH peIeHUH (PU3NYECKHX
3ajad;

pacrio3HaBaTh (HU3MUECKUE SBICHUSA (IPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHMsI BEIIECTBA M DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE TTa/IeHUE Tell, ABHKEHHE
[0 OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBHE Tell, Tuddy3us, OPOyYHOBCKOE JBU)KEHUE, CTPOCHUE
KHUJKOCTEH W TBEPABIX Tel, U3MEHEHHEe 00bEMa Tel NMpH HarpeBaHUM (OXJIAXKAECHUH), TEIJIOBOE
paBHOBECHE, HCIIAPEHME, KOHJCHCALMs, IUIABICHHUE, KPUCTAJIM3aLUs, KUIIEHUE, BIJIAXKHOCTD
BO3/lyXa, IOBBIIICHUE JaBJIEHUS Ta3a NP €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXIY
rapaMeTpamMH COCTOSIHUS ra3a B U30MPOLIECCAX, SIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3apsII0B;

OIMCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTIONb3Yys (PU3NUECKUE BEIMYMHBI: KOOPAUHATA, I1yTh,
IepeMeIeHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tejla, KUHETUYecKas dHeprus,
MOTEHLIMAJbHAsl HSHEpPrusi, MeXaHWyeckas padboTa, MEXaHHWYEeCKas MOIIHOCTh; IPU OMNHMCAHUU
IPAaBUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICT UCIIOJIb3YEMbIX BEJIMUNH, X 0003HAYCHUS U €UHULIBI,
HaXOoAUTh (POPMYJIbI, CBSA3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUYMHAMU;

ONMCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBIEHUS, MWCIONb3Ys
¢usnyeckue BEJIWYMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeAHss KHHETHYecKas DSHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIUIOThl, BHYTPEHHsS SHeprusi, pabora rasa, KO3(QQHUIMEHT MO0JIE3HOIO AEUCTBUS TEIJIOBOIO
JIBUTATENS; IPU OMMCAHUU IIPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMbIX BEJTMUHH, UX
0003HAaYEHUSI U €IMHUIIBI, HAXOJUTh (OPMYJIbl, CBSI3bIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEIMUHHY C
IPYTHMHU BEJIUYHMHAM;

ONMCHIBATh M3YYCHHBIE DJIEKTPUYECKHE CBOMCTBA BEUIECTBA W DJIEKTPUYECKHE SIBICHUS
(mporecchl), HMCMONB3Ys (PU3MUECKUE BEIMYMHBL: SJIEKTPUUECKUN 3apsl, 3JIEKTPUUYECKOe IIOJIE,
HanpspKEHHOCTD I10JISA, MOTEHIMAJ, pa3HOCTh OTEHLIMAJIOB; IPU ONMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyecKnit CMBICT MCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUECHUS U €IMHULIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKHE IMPOLECChl W SBJICHUS, HUCHONB3YS (QHU3NYECKHE 3aKOHBI M
NPUHLMIIBL: 3aKOH BceMHupHOro Tsrotenus, |, Il u Il 3akonst HploTOHa, 3aKOH coxpaHEHUS
MEXaHMUYECKON SHEPruM, 3aKOH COXPAHEHMsI MMIIYJbCa, INPUHLUII CYNEPIO3ULUN CUJ, TPUHIUI
paBHOINPABUS HMHEPLMAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPTUH TEIUIOBOTO ABM)KEHUS MOJIEKYJ
¢ abCOIOTHOH TeMnepaTypoil, epBbIil 3aKOH TEPMOTUHAMUKH, 3aKOH COXPAHEHUS SJIEKTPUIECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BEIPAXKCHHUE U YCIOBHS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;

OOBSICHAT OCHOBHBIE NMPUHLMUIBI ACHCTBUS MAIlIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnuyarh yciaoBUs UX O€30IaCHOTO MCII0JIb30BaHMs B TIOBCETHEBHOM JKU3HU;



BBIMOJIHATE SKCIEPUMEHTHl MO MCCICIOBAHUIO (PU3MUECKUX SBJICHUI U MPOIECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHH, PU 3TOM (OPMYIHPOBATH MpoOIIeMy/3a1auy
U TUNOTE3y Y4eOHOro 3KCIEePHMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O00OpYAOBaHMUS,
MIPOBOJUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYILIECTBIISITH NMPSIMbIE M KOCBEHHbIE U3MEpEeHHs (DU3MUECKUX BEITUYMH, IPU 3TOM BbIOUPAThH
ONTHUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJBI OIICHKH MOrPEUIHOCTEM
HU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXNY (PU3MUECKUMH BEIMYMHAMU C WCIOJIH30BAHUEM MPSIMBIX
M3MEPEHUH, MPH 53TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH pPE3yJbTAThl IMOTYyYCHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAE TaOIHIl U TpaduKOB, eNaTh BHIBOJBI MO pPe3yIbTaTaM
HCCIIEIOBaHMS;

coOroAaTh mpaBuiIa 0€30MacHOro0 TpyJa MPU MPOBEICHUH HCCIEA0BaHUN B paMKaxX y4eOHOTo
HKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M MPOEKTHOH JEeSATENIbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

peuarh pacy€THBIE 3a/1a4M C SIBHO 33JJaHHON (PU3UYECKOM MOJIENbIO0, UCIONB3Ys (hU3HUECKUe
3aKOHBI M TPHUHIMIIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladydl BBIOMpATh (PU3UYECKYIO MOJEIb,
BBIJICNATh (DU3MYECKHE BEIHMYMHBI W (OPMYJBI, HEOOXOIUMBIE asi €€ pelIeHUs, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IOJIYYEHHOT'0 3HAaUEeHUS (PU3NUECKON BEIMUNHBI,

pelarth KauyeCTBEHHbIE 3ajaud: BBICTPAUBAaTh JIOTMYECKHU HENPOTHBOPEUUBYIO LEHNOUYKY
paccyXJIeHHi ¢ ONOPOH Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,;

WCIIOJIb30BaTh MPHU PEIICHUU YYeOHBIX 3a7a4 COBPEMEHHbIE MH(OPMAalMOHHBbIE TEXHOJIOTUU
U1 TIOMCKa, CTPYKTYpUPOBAHMs, HMHTEPIPETallMd W IpeJcTaBleHuss y4eOHOW M HaydHO-
NOMyJsApHON MH(OPMAIMK, MOTYYEHHON M3 pa3IMYHBIX UCTOYHHMKOB, KPUTUYECKH aHAIU3UPOBATH
noJry4aeMyro MH(opMaIuio;

MIPUBOJUTL TPUMEPHI BKJIaJa POCCUMCKMX U 3apyOexHBIX Y4EHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHNE TIPOLIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKU3HM JUIsl 0OecTieueHUs
0€30MacHOCTH MpH OOpalleHuH ¢ NpUOOpaMy U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT'0 MIOBE/ICHUS B OKpY Karollei cpejie;

pa0oTaTh B IpyIIiie C BBHINOJHEHHUEM DPA3IMYHBIX COLMAIBHBIX poJiel, INIaHUpOBaTh pPaboTy
TPYIIBl, PALMOHATIBHO  PACHpPENENATh OOSM3aHHOCTHM W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYalUsX, aJ€KBaTHO OLEHUBATh BKJIAJ KaKJOTO M3 YYAaCTHHUKOB TPYIIBI B
pelieHrne paccMaTpuBaeMol IPOOIJIEMBI.

K xonny oOyuenuss B 11 Kjacce mpeiMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTo (PU3uMKU B (POPMUPOBAHHUU COBPEMEHHOI
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKHM WU TEXHOJIOTMM, B NPaKTUYECKON
JesTeIbHOCTH JIIOJIeH, IEJIOCTHOCTh U €UHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTHIBATh TPAaHUIBl TNPUMEHEHUS H3YYEHHBIX (U3MUYECKMX MOJENeH: TOYeUHBIN
NEKTPUYECKUH 3apall, Tyd CBETA, TOUEUHBIH UCTOYHMK CBETA, SIAEPHAs MOJENb aTOMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/Ipa MPH pelieHNH (PU3NIECKUX 3a/1aY;

pacrio3HaBaTh (pu3nyeckue sBICHUS (TIPOIECChl) W OOBSACHATHP WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3UKU: DJIEKTPUYECKas MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUSA TOKAa, B3aUMOJECWCTBUE MAarHUTOB, AJIEKTPOMATHUTHAS
WHIYKLWSA, JEHCTBHE MAarHUTHOIO TII0Js Ha IMPOBOJHHUK C TOKOM M JABWXKYIIUKCA 3apsi,



3JIEKTPOMArHUTHBIE KOJEOAHUsI M BOJIHBI, MPSIMOJIMHEHHOE PaclpOCTPaHEHUE CBETA, OTPa)KEHHUE,
npejomiieHue, uHTepdepeHius, audpakuus W - MONApU3alMs  CBeTa, MJHCIEPCUs CBETa,
doroanekrpudeckuii 3pdexr (hotorddexr), cBeTOBOE NaBiIeHHE, BOZHUKHOBEHHE IJMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIUOAKTUBHOCTb;

ONMCHIBATh HM3YyYEHHBIE CBOMCTBA BelIeCTBAa (AJIIEKTPUUYECKUE, MArHUTHBIC, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOAMUMOCTh PA3IUYHBIX CpE) M AJIEKTPOMArHUTHBIC SIBICHHUS (IIPOLIECCHI),
UCIIONB3YSl  (U3NYECKUE BEIMYMHBL: JJIEKTPUUYECKHI 3apsl, cujla TOKa, DJIEKTPHUUECKOoe
HaNpsDKCHUE, JEKTPUYECKOE CONPOTHBIICHHE, PA3HOCTHh MOTCHLUANIOB, 3JEKTPOJIBMKYIIAs CHUJIA,
paboTra TOKa, MHAYKIMS MarHUTHOTO IMojisi, cuwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTB
KaTyIIK{, SHEPrusl SJEKTPUYECKOrO0 M MArHUTHOTO TIIOJICH, MEpPHOA M YacToTa KOoJeOaHui B
Koyie0aTenbHOM KOHTYpE, 3apsili M CHIa TOKAa B MPOIECCE TAPMOHMYECKHX JJIEKTPOMArHUTHBIX
KojeOaHui, (OKyCHOE pacCTOSHHWE U ONTHYEeCKas CHJia JIMH3bI, IPHU OMHCAHWU MPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI UCIIOJIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIbI, YKA3bIBATh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMYUHY C JPYTUMU BETUYUHAMU;

OIHCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCTIONb3Ys (PU3NYECKUE BETMUMHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPTUs U UMIYIbC (OTOHA,
MEpUOJ TIONypaclaga, HEPTUs CBSI3M AaTOMHBIX sJep, NMPHU OIMUCAHWU TPABHIBHO TPAKTOBATH
(bu3NYEeCKUi CMBICI MCIIOJIb3YEMbBIX BEIMYWH, UX 0003HAUYEHUS M €AMHUIIBI, YKA3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYMHAMH, BBIYHCISATH 3HAYCHUE
(U3HYECKON BETUMIMHBL;

aHAIM3UPOBaTh (PU3UYECKHE MPOLECChl W SBJICHUS, HUCIOIb3ys (PHU3NUYECKHE 3aKOHBI H
HNPUHIUIBL: 3aK0H OMa, 3aKOHBI [TOCIIEI0BATEIBHOIO U MapaIeIbHOTO COEAMHEHUS IPOBOTHUKOB,
3akoH Jxoyns—JIeHna, 3akoH AJIEKTPOMAarHUTHOM WHAYKIUHM, 3aKOH IPSIMOJMHEHHOro
pacrpoCTpaHEeHHsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHHE
OiHmTeHa i poToaddexTa, 3aKk0H COXpaHEHUS] FHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpAaHEHHs MacCOBOTO YHCIa, MOCTyIaThl bopa, 3akoH
pPalMOaKTUBHOTO pacmana, MpU OTOM pPa3lIndaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHUE U YCIOBHS (IpaHULIbI, 00JACTH) MIPUMEHUMOCTH;

OTIpeJIeNIATh HAlPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenua;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3aBaeMO€e IJIOCKUM 3€pKaJIoM, TOHKOM JIMH30H;

BBIMOJIHATE SKCIEPUMEHTBl MO HCCIEJOBAHUIO (U3UYECKUX SBICHUH U IPOLECCOB C
WCTIOJIH30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIIHPOBATH MPOOIIeMy/3a1aqy
U THUIOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 TPEMIOKEHHOTO 000pYyIOBaHUS,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITH MIPSIMBIE M KOCBEHHBIE M3MEPEHUs (PN3NICCKUX BEJIMYUH, TIPU STOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEeHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLEHKU IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIeIOBaTh 3aBUCHUMOCTH (DU3MYECKMX BEJIWYHMH C UCIOJIBb30BAHUEM MPSIMBIX M3MEPEHUM:
IpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATh pE3yJAbTaThl MOJTYYEHHOW 3aBHCHMOCTH
($u3NYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BHIBOBI 10 pe3yJIbTaTaM UCCIEI0BaHMS;

coOro1aTh nMpaBmuiia 0€30MacHOTO TPY/a MIPH MPOBEICHUH HCCIICIOBAHUN B paMKaX y4eOHOTO
SKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW M MPOEKTHON JEeATENIbHOCTH C HCIOJIb30BAHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB | JJA0OPATOPHOTO 000PYI0BAHHS;



pemarb pacyE€THBIC 3a/1a4M C SBHO 33JaHHOM (PU3UYECKON MOJENbI0, UCIOIb3ys (PU3NUECKUe
3aKOHBl M TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/Ja4d BBIOMpPATh (PU3MUYECKYIO MOJIEINb,
BBIJICNIATh (hU3MYECKHE BEIMYMHBI U (OPMYJBI, HEOOXOIUMBIE asi €€ pelieHus,, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HaU€HUs (PU3MUECKON BEITUYMHBI;

pelars KadyeCTBEHHBIE 3a7aud: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEYUBYIO LEIOUYKY
paccyXJIeHUI ¢ OOpOl Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

UCIOJIb30BATh MPHU PEILIEHUU y4eOHBIX 3a]ad4 COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOIMU
JUId TIOMCKA, CTPYKTYpUPOBAaHHWS, HHTEPIPETALUMU U NPEICTaBICHUA Y4YEOHOH M Hay4yHO-
NOMYJSIPHON MH(DOPMAINH, TOTYYSCHHON M3 Pa3IMYHBIX NCTOUYHUKOB, KPUTHUECKH aHAJIH3UPOBATH
MOJTy4aeMyro HHPOPMAITHUIO;

OOBSICHATH MPUHIIMIIBI ACWCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3IUvaTh
yCJI0BHUS UX 6E€30MIaCHOT0 UCIIOJb30BaHUs B IOBCEAHEBHOM KU3HM;

IPUBOANUTH IMPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEJIHEBHOM KHU3HM I 0OecredeHus
0e30macHOCTH IpU OOpaIlleHuu ¢ NpubopaMM U TEXHUYECKUMM YCTPOMCTBAMH, JUISI COXPAHEHUS
3J10pOBbS U COOJIIOICHNS HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPY’KaIOLIEH cpeie;

paboTaTe B IpymIie ¢ BBHIMOJHEHHEM DPa3IMYHBIX COIMAIBHBIX POJICH, INIAHUPOBATh PadoOTy
IpyHnbl, palMOHAIbHO paclpeiensiTh O0S3aHHOCTH U IUIAHUPOBAaTh  JEATEIbHOCTh B
HECTaHJAPTHBIX CHUTyalUsAX, aJE€KBAaTHO OLICHMBATh BKJIAJ KaXKJ0I0 W3 YYaCTHHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi pooIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznea 1.OU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznea 2.MEXAHUKA
bubmuorexa [JOK
2.1 K 5
FHHeMATIE https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hgpil;l/(;nT.GeI:jzci.ru 17§41b72
Hroro no pazneny 18
Paznea 3.MOJIEKYJ/IAPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpHHU https://m.edsoo0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK

®a30BbIC Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

bubmuoreka [JOK
4.1 1 1
eKTpOCTaTIR 0 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B bubnuorexa [JOK
4.2 12 1
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOe Bpems 2
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11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/ Kourpoabubie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsbl
Paznen 1.9JIEKTPOJANMHAMUKA
MaruauTtHoe nosje. DIeKTpOMarHUuTHasI bubnnoreka [JOK
1.1 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbI
21 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 1 bubnnorexa [JOK

BOJIHBI

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

10

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

Uroro no pazgeny

24

Pasnea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOpUH 4 bu6mmoreka [IOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®PU3UKA
bu6mmorexa [IOK
4.1 7
DTIEMEHTEI KBAHTOBOI OITHKH 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenue atoma 4 bubmorexa [JOK
' p https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKH

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6.OBOBIIAIOILIEE IOBTOPEHUE
HWroro no pazneny 4
PesepBHOE Bpemst 3
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