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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CPEAHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TMOJOXKEHHM H TpeOoBaHUN K pe3yjbTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBarenbHO nporpaMmsl, npenacrasiieHHbix B ®T'OC COO, a
Takke ¢ yd€rom QeaepanbHoil paboueld TPOrpaMMbl BOCIUTAHUS W KOHIICTIITUU
npenojaBanust ydyeOHoro mnpeamera «@Pusznukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepainn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Coneprxanue nporpaMMsl 1o (pusuke HampaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAyYyHOW KapTuHBI Mupa obyuarommuxcs 10—-11 kmaccoB mpu oOyueHuu ux (U3MKEe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOro mnonaxona. IIporpamma mo
¢uszuke coorBercTBYyeT TpeboBaHusM DPI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM U METANpeIMETHBIM pe3yJbTaTaM OOyYeHHs, a TaKXe YUYUTHIBACT
HEOOXOJAMMOCTh pealu3aluyd MEXKIPEAMETHBIX CBA3€H (UMK C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMHU MpeaMeTamMu. B Hell ompenensioTcs OCHOBHBIE LENTU H3Y4YCHUS
(buU3MKM Ha YypOBHE CpeaHero oOiiero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOCHHS Kypca (PU3WKH: JIMYHOCTHBIC, METAINpeIMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UKH Ha 0a30BOM YpPOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YNIbTATHI 1O TOAaM O0yUCHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM 00ydeHusl.

®du3nka Kak Hayka 0 HauOoyiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNAsi B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHHHA 00
okpyxatomeM wmupe. IlIkonbHbIE Kypc (QU3NKK — CHUCTEMOOOpa3yromuil s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIICCCOB M SBIICHWM, W3y4YaeMbIX XHMHEH, Owosorueit, ¢u3nIecKon
reorpadueit u actpoHomueil. Vcnosnbp3oBaHMEe U aKTUBHOE MpUMEHEHUE (PU3UUYECKUX
3HAHUM OmpenensieT XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHM B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHUS HOBBIX MAaTEpHAJIOB C
3aJJaHHBIMU CBONCTBaMH M Jpyrux. M3yuenue (u3MKM BHOCUT OCHOBHOWM BKJAJ B
(dhopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa 00y4aromuxcs, B (hOpPMHUPOBAHUE
YMEHHUM TPUMEHSATh HAyYHBIA METOJ TIO3HAHUS TPU BHIMOJIHEHUW HMHU YYEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHOBY kypca (pusuku Ay ypoBHS CpeIHETO OOIIero 00pa30BaHUs MOJOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBUM ¢ HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.



Hoes cenepanuzayuu. B cooTBeTcTBUU € HEel Marepuan Kypca GU3UKH 00beTUHEH
BOKpYr (Qu3nyeckux Teopuil. Bemymmm B Kypce sBisercs (OpMHUPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanuzamus TpejanoiaraeT  HUCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBSA3U Pa3BUTUS (PUUKH C
pa3BuTHEM OOIIECTBAa, a TaKkKe€ C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku mnpesrnosnaracT 3HaKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN W3YyUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonozuszayuu peaanu3yeTcsi IOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSAILIEHHBIX 3KOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXIEHHs MpoOJIeM palnuoOHaIbHOTO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKONW O€30MaCHOCTH.

CrepKHEBbIMU 3JIEMEHTAaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro oOUIero
oOpa3oBaHus SBISAIOTCA (u3nueckue Teopuu ((GOpMHpPOBAHHME TMPEACTABICHUN O
CTPYKTYpEe MOCTPOCHHS (PU3HUECKOW TEOpHH, POJiM (yHAAMEHTAIbHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOJE, TPAaHULAX NPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN TIOAXO0/ B Kypce (PU3MKHU peanusyercs MPexKIe BCEro
3a CYET OpPraHMU3alUU SKCIIEPUMEHTANIBHON AesTenbHOCTH oOyvatouuxcs. [Jns 6a3oBoro
YpOBHS Kypca (PU3UKU — 3TO UCHOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHbIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMme Mo (pu3uKe 00bETUHECHbI
B O0IIMIH CTIHCOK YYEHUUYECKUX MPAKTHUECKUX paboT. BhineneHue B yKka3aHHOM IepeuHe
7abopaTOpHbIX pPabOT, MPOBOAMMBIX [UJII KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS
Y4aCTHHUKaMU 00pa30BaTEIbHOTO MPOLECcca UCXOAS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHust kabunera ¢gusuku. [Ipu s3TOM oOecneunBaeTCsi OBIAJCHUE O0YUYAIOIIUMUCS
YMEHUSMH  TPOBOJAUTh KOCBEHHBIE M3MEPEHHUS, HCCIEAOBAHMS  3aBUCUMOCTEN
(Y3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bosibiioe BHUMaHUE yAenseTCsl PEIIEHUIO PACYETHBIX U KAY€CTBEHHBIX 3a1ad. [lpu
ATOM Il PACUETHBIX 3a/ady NPUOPUTETOM SIBJISIIOTCA 3aladyd C SIBHO 3aJaHHOU
¢uznueckoil  MOAENbIO, MO3BOJSIONIME  NPUMEHATH  M3YyYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pa3fena Kypca, TaKk U MHTErpUpysl 3HaHUS W3 Pa3HbIX
paznenoB. {1 kayecTBEHHBIX 3aJay MPUOPUTETOM SIBIISIIOTCS 3aJaHusl HA OOBSICHEHUE
MpOTEeKaHUsl (PU3NYECKUX SBJICHUM M MPOILIECCOB B OKPYKAIOMIEH >KU3HU, TpeOyrolue
BbIOOpa (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepHaabHO-TEXHHYECKOMY
obecrieueHnto yaeOHOTro mporiecca 6a30BbIil ypoBeHb Kypca (DU3UKHU Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHMs JTOJDKEH M3Yy4aThCsl B YCIOBUAX NPEIMETHOrO KaOuHeTa (hU3UKU



WIN B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETAa TIPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOXOAUMOE JabopaTopHOE 000PYI0BAHUE
JUTSL BBITIOJTHEHUS YKa3aHHBIX B TpOrpaMme 10 (U3HKE YYCHHUECKUX MPAKTHICCKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpalinoHHOE 00OpyAOBaHHE (POPMHUPYETCS] B COOTBETCTBUM C MPUHIIUIIOM
MHUHUMAJbHOM JOCTATOYHOCTH U OOECIEUMBAET TOCTAHOBKY MEPEUYUCICHHBIX B
mporpamMme 10 (U3MKE KIIOYEBBIX JEMOHCTpAIMK ISl WCCICIOBAHUS H3y4aeMbIX
SBJICHUM M TIPOLIECCOB, IMIIUPUYECKUX U (QYyHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe  oOopyaoBaHuE ISl  YYEHHYECKMX  MPAKTHUUYECKUX  padoT
dbopmMupyeTcsi B BUJIE TEMATUYECKUX KOMILUIEKTOB U O0ECIEUMBAETCS B pacy€Te OJHOTO
KOMIUIEKTa Ha JBYX oOOydarommuxcs. TeMaTH4ecKue KOMIUICKThI Ja0opaTopHOTO
000pyI0BaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
U 1u@GpoBBIX TPHOOPOB, a TaKXKE KOMIIBIOTEPHBIX HM3MEPUTENIbHBIX CHUCTEM B BHUJIE
U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4€HHs PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

e (opMupOBaHHE UHTEpPECA U CTPEMJICHUSI 00YUAIOIIMXCSI K HAYYHOMY H3YYEHUIO

IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPEJCTABICHUNH O HAYYHOM METOJie MO3HaHUs U (opMUpOBaHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (¢dopMupoBaHHE HAYYHOI'O MHUPOBO33PECHHUSI KaK pe3yJibTaTa U3Y4Y€HUs] OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opMupOBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJb30BaHUEM (HU3UYCCKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHuE TPENCTABICHUNA O POAUM GUBUKKA JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne dTUX T1elield 00ecreunBaeTCsl PEIICHUEeM CIEAYIOIMMNX 3aaad B

mpoIiecce n3ydeHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00111ero oopa3oBaHus:

e TMpUOOpPETEHHE CUCTEMBbl 3HAHUM 00 OOUMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAax, TEOpHSAX, BKIOYAs  MEXaHUKY,  MOJICKYJSIpHYIO  (U3HUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

e (opMupoBaHUE yMEHHI TPUMEHSITh TEOPETUUYECKHE 3HAHUA JJIsi OOBSICHCHHUS
bu3nuecKux SIBJICHUN B MPUPOJEC U JUISI MPUHSTHS TMPAKTUYSCKUX DPEIICHUN B
IMOBCEJHECBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3aJlad C SIBHO 3aJaHHON (PU3NUeCcKOi
MOJICIIbIO, 3a/a4, MOIPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO37aHue (PU3MUECKOM
MOJICIH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e TOHWMaHHE (PU3NYECKUX OCHOB U MPUHITUTIOB JCUCTBUS TEXHUUECKUX YCTPONUCTB
U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO CPEAY;



e OBJAJICHUE METOJAaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHHUS M TPOBEACHHUS
¢u3NYECKUX OKCHEPUMEHTOB, aHalIW3a M UHTEpPIpeTanud HH(pOopMaInH,
OTIpe/IeNICHUS TOCTOBEPHOCTH MOIYUYEHHOTO PE3yIIbTaTa;

e CO3JaHHWE YCIOBUH JUIsI pPa3BUTHUS YMEHUH MPOEKTHO-HCCIIECIOBATEIbCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B Henmeno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[IpennaraeMslii B mporpamme 1o (pU3HKe MepedeHb Ja00PATOPHBIX U MPAKTUIECKUX
paboT SABISETCS PEKOMEHIOBAaHHBIM, YUUTEINb JIeJacT BRIOOP MPOBEICHUS Ta00PaTOPHBIX
paboT M OMBITOB C YYETOM UHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaroIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas DHEPIuUs YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJealbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKHK K H3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBord MammHbl. I{ukn KapHo um ero ko3pduImMeHT I0JIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHUS CBONUCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanuust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  anektpocratmueckoro  modisa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa Pp—N-niepexonaa. [lomynmpoBoTHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T110J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOyJib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyeckoe Tosie. DJEKTPOJBIKYIAsA CUJa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIUK MarHATHOTO TOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH M3MEHEHUS
MarHMUTHOT'O MOTOKA.

SIBeHrEe CAMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeuHble W TPOJOIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIMOHHBIM ammapar, MHKPOCKOI, TeJIeCKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPrUeH U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YaCTOTON. DHEPTuUs
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akOHbI
dororddekra. YpaBHenue DiHIITEHHA 11 Porodddekra. «KpacHas rpaHunar»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
ITImanerapHas Mogmens aroMma. lloctrynatel bopa. M3nyuenue u moriomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYyp ¥ 00BhEMA TEll.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenmeTa «®Pu3nMka» Ha YpPOBHE CPEAHETO OOIIETo
oOpa3zoBaHusi (0a30BbId YpPOBEHB) JOKHO OOECHEYUTh JOCTHKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI yueOHOro mpeamera «Duszuka» TOJKHBI
OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4aromuxcs  PYKOBOJACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTaIUH, MO3UTHBHBIX BHYTPEHHHUX yOEKICHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIIbITa
U OmbITa JEATENBHOCTM B TPOLECCE pEANN3alMA OCHOBHBIX HaNpaBJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMK OOYYaromIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUIMCKOI0 OOLIECTBA;

MIPUHATHE TPaTUIIMOHHBIX 00111eYEeTT0OBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYK JIESITEJIbBHOCTh B MHTEpecax TIPa)XJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aUMOJEHCTBOBATh C COIMAIbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHXEHHIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYyaIlMl0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAILHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIErO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAsg ACTETUKY HAy4HOTO TBOPYECTBA,
npucyuiero pu3nyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K pas3auuHbIM chepam mpodeccrnoHaNbHON AeSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKOM M TEXHUKOI, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa3oBaHUIO B 00JIaCTH
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJNbTypbl, —OCO3HaHHE IJI00AJIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiIeM;

IUIAHUPOBAHUE W OCYLIECTBJICHHUE JCWCTBUH B OKPYKAIOIIEH CpEle HAa OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne ONbITa ACATEIBHOCTA JKOJIOTUYECKOW HAIPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUUECKON HAYKH;

OCO3HAaHHME LEHHOCTU HAYYHOM JIEATENBHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS
(UMK OCYIIECTBISATH  MPOEKTHYI0 M HUCCJIENOBATEIbCKYIO  JEATEIbHOCTD
WHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE el CTBUS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;
ONpPENENATh LEMU JCATEIBHOCTH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX (PU3MUECKUX
SIBJICHUSX
pazpabaThiBaTh IUIaH pEHIEHUS NPoOJeMbl C YYETOM aHaiau3a HWMEIONUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTAaTOB
LEJIAM, OLIEHUBATh PUCKH MOCJEACTBUM AEATEIBHOCTH;
KOOPJMHUPOBATH W BHITIOJNHATH PabOTy B YCIOBHUSAX pPEajbHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/bCKHe IeiiCTBUS.
BJIAJICTh HAY4YHOM TEPMHUHOJOTMEH, KIIOYEBBIMU MOHATUSIMHU U METOJAMU
duznyecKoil HayKu;



BIIQJICTh HABBIKAMH YYEOHO-HCCIIEAOBATEIbCKON M TPOSKTHOW MEATeTLHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO MU TOTOBHOCTBIO K CaMOCTOSATEIBHOMY MOHCKY
METO/JOB pemieHusT 3amad  (PU3MUECKOr0 COACP)KaHUSA, MPUMEHEHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BIAQIETh BUJAAMH JCSATCILHOCTH TIO TIONYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEOOPA30BAHUIO W MMPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX CUTYaITUsX,
B TOM YHCJIE TIPHU CO3JaHUH YI€OHBIX IPOEKTOB B 001acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh
THIOTE3Y €€ pelieHusI, HAXOIUTh apTyMEHTHI JJIs1 TOKa3aTeIbCTBAa CBOMX YTBEP)KIICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJI¢ PEIICHHS 3aa4d pPe3yIbTaThl, KPUTUUECKH
OIICHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTb #  (GOpPMYIHpPOBAaTh COOCTBEHHBIE 3ajlaud B  00Opa3oBaTEIbHOU
JeSTeIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHIECKYI0  00JacTh
KU3HEICATCITHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJYy4YeHUs HHPOpMAIMK (PU3NYECKOTO COJCpKAHHUS U3
UCTOYHUKOB pa3HBIX THIOB, CaMOCTOSITEIbBHO OCYIIECTBISATh TIOWCK, AaHaJIU3,
CUCTEMATH3AlMI0 M HHTEpIpeTalio WHGOPMAIIMK pa3IMYHBIX BUIOB U (hopm
MIPEACTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pEIICHNH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U  OPraHM3AIlMOHHBIX 3a/Jady C
coOnofieHueM TpeOOBaHWN  APrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, TMPaBOBbIX M OTUYECKHX HOPM, HOPM HWH(GOPMAIMOHHON
0e30I1aCcHOCTH;

CO371aBaTh TEKCThI (PU3UYECKOTO COJEPIKaHHS B Pa3IUYHBIX (PopMarTax ¢ y4€Tom
Ha3HauYeHUs WHPOPMAIMM U 1IEJIEBOM ayIUTOPHUH, BBIOWpas ONTHUMAIBHYIO (GopMy
IIPE/ICTABIICHUS U BH3yaJIN3allUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3HKH U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;
pPa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK) TOYKY 3pEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh W UCHOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHON
paboThI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX JEHUCTBUA C Y4ETOM OOIIMX
MHTEPECOB U BOBMOYKHOCTEH KaXKIOT0 WiIeHa KOJJICKTHBA;

PUHUMATh LIEJI COBMECTHOM JICATEIILHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
ACUCTBHUA MO €€ NOCTIDKCHMIO: COCTAaBIITh IUIAH JICHCTBUI, paclpenensiTb PO C
y4€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHOM PabOTHI,

OLICHMBATh KAYECTBO CBOETO BKJIJIa M KAXKIOrO YYaCTHHKA KOMAaHIBI B OOIIHIA
pe3ynbTat 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIC TPOCKTHI, OLCHWBATh WA C TIO3UIMH  HOBH3HBI,
OPUTHHAIEHOCTH, MPAKTHYECKOW 3HAYHMMOCTH;

OCYIIECTBIISATH MO3UTHBHOE CTPATETHUYECKOE TIOBEJCHUE B PA3IMYHBIX CUTYAIHSIX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh IIO3HABATENIbHYIO JIEATENbHOCTh B 00JIACTH
(U3MKH U ACTPOHOMUM, BBISBIISATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PELICHHS] PACUETHBIX M KAYECTBEHHBIX 3a7ad,
IUIaH BBIMOJHEHUSI MPaKTUYECKOW paboThl ¢ y4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIUUHBIX MPEOYTECHHI;

JienaTb ~ OCO3HAaHHBIM  BBIOOP, AapryMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IPYIUIIMU B 001acTH (DU3MKH,
MTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJIETh HaBBbIKAMH IO3HABATEIbHOW PEQPIIEKCUM KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JUIs OLEHKH CHUTyallid, BbIOOpa BEPHOTO
peleHns;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEIICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTUBBI W apryMEHTBl [JPYTrUX T[pU AHAIW3E Pe3yJbTaTOB
NEATEIIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTAaTKU M IOCTOMHCTBA;



MpUHUMATh MOTHBBI M apTryMEHTBhl JPYrUX TP aHaJIu3e pPe3yIbTaToB
NEeSTETbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mpomecce AOCTH)XEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI IO
dbu3uke I ypoBHSA  cpeaHero  oOmiero  o0pa3oBaHMS Y OOYYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIar aFOIIHIA
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIFOYAOIIETO CIOCOOHOCTh IMOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSTHHUE, BHJICTh HAIPaBIICHUS Pa3BUTH COOCTBEHHON AYMOIIMOHAIBHOM cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTD aalITHPOBATHCS K AMOIIMOHATBHBIM
U3MEHEHHSM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHHUIO IENd U
yCcrlexy, OINTHMH3M, HWHHUIMATUBHOCTh, YMCHHE [IEHCTBOBATh WCXONIS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTHIBATH €r0 MPU OCYIECTBICHUU OOIIEHUS, CHIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIOUAOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konny obyuenust B 10 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa NpPUMEPAX poJib M MecTOo (GU3HKKM B (POopMUpOBaAaHUHU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B PAKTUYECKON IESTEIbHOCTH JIHOJIEU;

VUYUTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX  (DU3UYECKUX  MOJIeTeil:
MaTepuagbHas TOYKa, WHEpIMalbHAs cHCTeMa OTCYETa, abCONIOTHO TBEPIOE TEIO,
UJICATbHBIM Ta3, MOJEIW CTPOCHHUS Ta30B, KUIAKOCTEUM W TBEPABIX TEJ, TOYECUYHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3MuUecKue SBIEHUS (MIPOLECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJEKYISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JIBH)KEHHE,
CBOOOJIHOE TAaJIeHUE TeJ, IBUKEHUE MO OKPYXHOCTH, MHEPLIMs, B3aUMOJICUCTBUE TE,
i dy3usi, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHUE
o0b€Ma Ted NpU HArpeBaHWM (OXJaXJACHUU), TEIJIOBOE pPAaBHOBECHE, HCIApPEHUE,
KOHJIEHCAlMs, IUIABJIEHWE, KPUCTAJUIM3alWs, KUIIEHUE, BIAXHOCTb  BO31yXa,



MOBBINICHUE JTaBJICHUS Ta3a MPH €r0 HAarpeBaHUHM B 3aKPBITOM COCYJE, CBSI3b MEXIY
rnapamMeTpamMu COCTOSIHMS Ta3a B M30IPOLIECCAX, ANEKTPU3aUus Tell, B3aUMOACICTBUE
3apsJI0B;

OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (PU3NYECKUE BEJIMYUHBIL:
KOOpJIMHATA, MyTh, MEPEMEIIEHNEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuia, UMITYJIbC
Tena, KWHETWYECKas »JHEPrus, MOTCHIMANIbHAS DSHEPrus, MeXaHWdeckas padora,
MEeXaHWYeCKass MOITHOCTh; TP OMHMCAHUH TPABWIBHO TPAKTOBATh (PU3MUYECKHUA CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, HX OO0O3HAYEHUS U EAUHUIIBI, HAXOAUTH (OpMYyIIbI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMUYNHAMU;

OMKCHIBATh U3YUYEHHBIC TEIJIOBBIE CBOMCTBA T U TEIUIOBBIC SIBJICHUS, UCIONB3YS
¢du3nUecKre BEIIMYMHBI: JTaBJICHUE Ta3a, TeMIIepaTypa, CpeaHssT KHWHeTUIECKash YHEPTHS
XaOTHYECKOTO JIBIDKEHUS MOJIEKYJ, CpeIHEKBaJpaTHYHasi CKOPOCTh  MOJIEKYT,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padbora raza, K03 UIMEHT MOJIE3HOTO
JICUCTBUS TEILJIOBOTO JBHUTATENsS; MPU OMMCAHWM MPABUIBHO TPAKTOBATh (HHU3UUECKUIN
CMBICJT MCTIONE3YEMBIX BEIUYMH, UX 0003HAYCHMsI W CIWHUIIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUUHY C IPYTUMH BEIIMUNHAM;

OMHCHIBATh HM3yYCHHBIEC JJICKTPUUECKHE CBOMCTBA BEIIECTBA W JIICKTPHUCCKHEC
ABJICHUS (TIPOLIECCHI), HMCHOJB3Yd (U3UYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsii,
ANEKTPUUECKOE TOJIe, HAMPSKEHHOCTh OIS, MOTEHIMAN, Pa3HOCTh MOTEHIIUANIOB; MPU
OTMCAaHWM TPABWJIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOJIb3YeMBIX BEIMYHMH, WX
0003HAYCHUS W CAVHMIII, YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3HUCCKYIO
BEJIMYMHY C APYTUMH BEJIMUYUHAMU;

aHAIM3UPOBaTh (PU3WYECKHE TIPOLIECCHl W SBJICHHS, WCIONb3YS (PU3MUECKHE
3aKOHBI ¥ TIPUHIINIIBL: 3aKOH BceMupHoro Tsrotenus, |, |1 u 11l 3akons HeroToHa, 3aKk0H
COXpaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXpaHEHUS WMITYJbCa, MPHHIIHI
CYNEpIIO3UIIMA CHUJI, TIPUHIIMII PABHOMPABHS HWHEPIUATBHBIX CHCTEM OTCUéTa,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHUSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW OHEPrHHM TEIUIOBOTO JIBIKCHUSI MOJIEKYJT C aOCOIOTHOM
TEMITepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHCHHS DJICKTPUUICCKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €TI0
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUA (TpaHHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC TMPHUHIUIIBI JIEUCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YyCIOBUS HMX OE30MaCHOTO WCIOJB30BaHUS B TMOBCEIHEBHOU
KU3HH,

BBITIOJTHATH KCIIEPUMEHTBI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBIICHUN M TTPOIIECCOB
C WCIOJH30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (HOPMYIUPOBATH
npoOjemy/3agady W THUIOTE3y YYeOHOro OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH OMBIT  (POPMYJIUPOBATH BHIBOIBI;



OCYIIECTBJISTh MPSMbIE U KOCBEHHBIC H3MEPEHUST (PU3NYECKUX BEINYUH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIIOIh30BAaTh W3BECTHBIC METOJIBI
OLICHKU MOTPELIHOCTEN U3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEIMYMHAMU C UCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECCKUX BEIUYMH B BUJEC TAaONHIl U rpaduKOB, IEIaTh
BBIBOJIBI 10 PE3YJIbTATAM UCCIIEIOBAHUS;

coOmoiaTh TpaBuia OE€30MacHOro TpyAa MPU TPOBEACHUM HCCICAOBAHHUMN B
paMKax y4yeOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOH M  MPOEKTHOU
JESTEIBHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIIbHBIX YCTPOWCTB U JaOOPaTOPHOTO
000pynoBaHUs;

pemaTth pacy€THBIE 3aJa4M C SIBHO 3aJlaHHOW (DU3UUYECKON MOJIENbI0, UCIOJIb3Ys
¢u3nueckrue 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMPATH
bu3NUeCcKy0 MOJEIb, BBIICIATh (PU3NYECKUE BEIMYMHBI U (OPMYIbI, HEOOXOIUMBIE
IS €€ pelIeHUs], IPOBOAUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUUHBL;

pelIaTh Ka4eCTBEHHBIC 3aJla4d: BBICTPAWBATh JIOTUYECKA HEMPOTUBOPECUHUBYIO
LEINOYKY PAacCCyXKJICHUW C ONOpPOM HAa H3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U
busnuecKkue IBICHUS;

HCIIOJB30BaTh MPU PEIIEHWU YYEOHBIX 3a7a4 COBPEMEHHbIE HWH(POPMAIIMOHHBIC
TEXHOJIOTUM [JI1 TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALMU W NPEACTABICHUS
y4eOHOM ¢ HAy4HO-TIOMYJSpHOM WH(OOpMAIUKU, TMOJIYYEHHOM U3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO;

NPUBOJUTH TPHUMEPHI BKJIaJa POCCUMCKUX W 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOILIECCOB OKPYKAIOUIET0 MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOT Ui

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0O€30MACHOCTH TMPU OOpalieHuu ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPOMCTBAMH, JJIi COXPAHEHUsI 370POBbsI U COOJIIOJICHUS HOPM DKOJOTHYECKOTO
IOBEJICHUS B OKPYKAOUIEH Cpee;

paboTaTh B IpyMIe C BHIMOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, TIIAHUPOBATh
paboTy Tpymmbl, paMOHAIBLHO pACHpEeNeNiaTh OOS3aHHOCTH W TUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJ€KBaTHO OLICHUBATh BKJIAJ KaXXI0r0 W3
YYaCTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBaeMOM MPOOJIEMBbl.

K xoniy oOydenus B 11 kiacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA TPHUMEpPAX poJib U MecTo GU3NKM B (opMUpOBaAHUHU
COBPEMEHHOW HAyYHOW KApTUHBl MHUPA, B pAa3BUTUH COBPEMEHHOW TEXHHUKHA U



TEXHOJIOTUM, B MPAKTHYECKOW JEATEIBHOCTH JIOJIEW, LEJIOCTHOCTh W E€IUHCTBO
du3znyecKoi KapTUHBI MUPA;

VYHUTHIBATh TPAHMIIBI TPUMEHEHHUS M3YyYCHHBIX (DU3NUECKUX MOJENEH: TOYCUHBIN
AJICKTPUUYECKUHN 3apsl, JTy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHas MOJIEb aToMa,
HYKJIOHHAs MOJIeJTb aTOMHOTO si/ipa NP pPeIIeHur (PU3NIeCcKuX 3aj1ay;

pacno3HaBath (pu3MdYeckue SBICHHS (IPOIECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DH3WKH: JJIEKTPUYECKash MPOBOJAMMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, JICKTPOMArHUTHAs MHIYKIM, JEHCTBUE MAarHUTHOTO TOJIsS Ha MPOBOJHUK C
TOKOM W JBWXKYIIMKCS  3apsiji, DJEKTPOMAarHUTHBICE KOJIEOAHWS W BOJIHBI,
MPSIMOJIMHEMHOE PaCIPOCTPAaHEHUE CBETa, OTpaKEHUeE, MpeoMIIeHre, HHTephepeHIus,
mupakuys W MNOJSpU3aLMs CBETa, NUCIEPCUs CBeTa, (POTORNIEKTpHUecKHil 3ddexT
(boToaddexT), cBeToBoe AaBicHHE, BO3HUKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/JIa, €CTECTBEHHAS U UCKYCCTBEHHAS PAJMOAKTHBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIICEKTPUUYECKHE, MArHUTHEIE,
ONTHUYECKHE, DJICKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U DJIECKTPOMATHUTHbBIC
SIBJICHUSA (MPOLECCHI), UCTIONB3Ysl (PU3MUECKUE BEIUUYUHBI: AJICKTPUUECKUIN 3apsij, cuiia
TOKA, DJICKTPUYECKOE HAMNPSHKEHUE, JJIEKTPUYECKOE CONPOTHUBIICHUE, Pa3HOCTH
MOTEHIIUAJIOB, JJCKTPOABIIKYINAS CHUjia, padoTa TOKA, WHIYKIMS MAarHUTHOTO TIOJI,
cuna Ammnepa, cuia JlopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS DJEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MEPUOJT U YacToTa KojeOaHul B KoJeOaTeIbHOM KOHTYpE, 3apsiji U
CHjJa TOKa B TIPOIIECCE TapMOHHUYECKHX DJIEKTPOMATHMTHBIX KojeOaHUU, (HOKyCHOE
pacCTOssHME W OINTHYECKas Cuja JUH3BI, TPH OINMHCAHUM IPAaBUIBHO TPAaKTOBAThH
(U3UYECKHUI CMBICI UCIIOIB3YEMBIX BEJIUYUH, MX 0003HAUEHUS U €IUHUIIBI, YKa3hIBaTh
(bopMyIIBI, CBS3BIBAIONTNE JAHHYIO (U3HUECKYIO BEIMUNHY C IPYTUMH BEIIMUYNHAMU;

OTHCHIBATh M3YYEHHBIC KBAHTOBBIC SBJIICHHS W MPOIIECCHI, UCIIONB3YS (PU3HUECKUEC
BEJIMYMHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJH, JUJIMHA BOJIHBI W YacTOoTa CBETa,
SHEPrusl ¥ UMITYJIbC (POTOHA, ITEPHO/ MOIypaciaaa, SHEPTHU CBS3M aTOMHBIX sJiep, MpU
OTHMCAHWM TIPABHJIBHO TPAKTOBATh (DM3MUECKHH CMBICI HCIOJIb3yeMbBIX BEIMYHMH, WX
0003HAYEHHUs ¥ €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE TaHHYIO (PU3HUECKYIO
BEJIMYHMHY C APYTHMH BEIIMYUHAMH, BBIYUCIIATH 3HAUCHUEC (PU3NUECKON BETUIMHBI,

aHAIM3UPOBaTh (PU3WYECKHE TIPOIIECCHl W SBJICHHS, HWCIONB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIBL 3akoH OMma, 3aKOHBI IOCIEIOBATEIBPHOTO W IapauIeIbHOTO
COCIMHECHUs TPOBOJHUKOB, 3akOoH JDkoyns—JIeHua, 3aKkOH DJIEKTPOMAarHUTHOM
WHIYKIWHM, 3aKOH NPSIMOJMHEHHOIO paclpoCTpaHEHUsI CBETa, 3aKOHbl OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DiHIITEWHA 1751 hoTodPdekTa, 3aK0oH
COXpaHEHUSI DHEPIHHM, 3aKOH COXPAaHCHHWS  HWMITYyJIbCa, 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHUsSI MacCOBOTO YHCIIa, MOCTyaThl bopa, 3akoH



PAAMOAKTUBHOTO paciaa, Py 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOEe BEIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEeNATh HAIpPaBICHUE BEKTOPAa WHAYKIIMM MArHUTHOTO TIOJIS TPOBOJHHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHna;

CTPOUTh U OIHUCHIBATh M300pakKeHHE, CO3/aBAEMOE TUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHSTH DKCIIEPUMEHTHI TI0 UCCIICAOBAHHUIO (PU3NUYECKUX SBICHUH U MPOIECCOB
C HCIMOJb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEpPEHUM: NpHU ATOM (HOPMYIUPOBAThH
npobiemy/3aady M TUIOTE3Y Yy4eOHOTO OJKCIEPUMEHTa, CcOoOMpaTh YCTAHOBKY U3
PEIJI0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIIECTBIIATH MPSMBIE U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIMYNH, IPHU STOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIIONIh30BaTh H3BECTHBIC METOJIBI
OIICHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C HCIOJIB30BAHUEM MPSMBIX
W3MEPCHHUI: TP OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH PE3yIbTaThI
MOJTYYCHHOW 3aBUCHUMOCTH (DPM3MYECCKUX BEIUYMH B BUJC TAaONHIl U rpaduKOB, IEIaTh
BBIBOJIBI 11O pE3yJIbTaTaM HCCIICTOBAHMSI,

coOmro/laTh TpaBuia OE€30MacHOro Tpyda MpPU TPOBEIECHUU HCCICIOBAHUNA B
paMKax y4yeOHOro DOKCIEpPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKON U  MPOEKTHOU
JESATEIPHOCTH C WCIIONB30BAaHUEM W3MEPHUTEIBHBIX YCTPOWCTB M JaOOpPaTOPHOTO
000pynoBaHus;

pemaTh pacy€THbIC 3aJlayd C SBHO 3aJIaHHOW (PU3MUECKOW MOJEINbI0, UCIIOIb3Ys
¢u3nueckre 3aKOHbI W TPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMPATH
(bu3HUeCcKy0 MOJEIb, BBIIETATh (PU3NYECKUE BEIUYMHBI U (HOPMYIbI, HEOOXOIUMBIC
TUTsI €€ perieHus, TPOBOIUTE PACUEThI M OIICHUBATh PEATbHOCTH TIOJTYICHHOTO 3HAYCHUS
(br3UYECKON BEIMUUHBIL;

pernaTh KadeCTBEHHBIC 3a7auyd: BBICTpAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IIEMOYKY PpAaCCYXJCHUM C OMOpod Ha W3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIIOJIB30BaTh TP PEIICHUH Y4YeOHBIX 3a/lad COBPEMCHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTUM JUISI TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETAIIMH | TPEACTaBICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSpHOW WH(OpMAIMK, TMOJYYEHHOW W3  Pa3IUYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATh MOTydyaeMyto HH(POpMaIIio;

OOBSCHATH TPHUHIIMITBI JEHCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS WX 0€30MMaCHOTO UCIIOh30BAaHUS B IIOBCETHCBHON KU3HH,

MPUBOJAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOT U,



MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM XU3HU IS
oOecnieueHrs 0€30MacHOCTH TpU  OOpalieHud ¢ MNpudopaMd U TEXHUUYECKUMU
YCTpOMCTBaMH, MAJsi COXPAHEHHsS 3I0pOBbS M COOJIOACHHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaIOIICH cpee;

paboTath B TPYIIIE C BHIIOJHEHUEM PA3UYHBIX COLUAIBHBIX POJICH, IJITAHUPOBAThH
paboTy Tpymmbl, palUoOHAIBHO paCHpelessTh O00S3aHHOCTH H  IJIAHUPOBAThH
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIlUsIX, a€KBATHO OIECHUBATh BKJIAJA KaKJIOTO U3
YYaCTHUKOB TPYIIIBI B PEHICHUE pacCMATPUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®wusuka, 10 knacc/ Mskues I'.41., byxorues b.b., Corckuii H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomectBo «M31aTenscTBo
«ITpocsemieHue».

2. ®wuswuka, 11 xkmacc/ Msakumes ['.J1., Byxosnes b.b., Yapyrua B.M. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTeabCcTBO
«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. T'.A. Maxumes, b.b. Byxosues, H.H. Corckuii «®usuka 10 kiacce: yaeOHUK 118
00111e00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIN U MPOGUIBHBIN YPOBHI», M.:
«IIpocsemenue», 2021 .

2. ISl Mskumes, b.b. byxosues, B.M. Uapyrun «®u3uka 11 kiacc: yaeOHUK 115
00111e00pa30BaTENbHBIX YUPEKIACHUIN: 0a30BbIM U NPOPUIBHBIA YPOBHI», M.:
«IIpocsemenne», 2021 r.

3. Anppromeuknd C.M., Ciiyxaescknid A.C. "KoHCTpyKTOp" caMOCTOATENBHBIX U
KOHTPOJIbHBIX padoT. @usuka. 10-11 knaccel. M.: «lIpocBemenuer». 2010 1. 191 c.

4. T'pomuena O.U. Temarnueckue KOHTPOIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI 110
dusuke. 10 kmacc. M.: «9Ox3amen». 2012 r. 192 c.

5. I'pomuena O.. Coopauk 3amau o ¢usuke. 10-11 xmaccer. M.: «3k3amen». 2015 T.
208 c.

6. Ilunos B.®. ®usuka. 10-11 knaccel. [loypouHoe nnaHupoBaHue K y4eOHUKY -
Msxumesa ['. 4., byxosuesa b.b. u ap. M.: «IIpocsemenue». 2015 r. 128 c.

7. PeivreBuu A.I1. ®usuka. 3agaunuk. 10-11 xkmaceer. M.: «/Ipoda». 2013 r. 192 c.

8. I'pomuena O.M. Tematuueckre KOHTPOJIbHBIC U CAMOCTOATEIBHBIE pa0OTHI IO
dusuke. 11 xkmacc. M.: «DOx3amen». 2012 r. 144 c.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Iudposas 6udanoreka [{OK- https://m.edsoo.ru/
LIOP u pecypcnl no dusuke http://class-fizik.ru/fizw.html

N

Caiit "Pemry EI'D"- https://ege.sdamgia.ru/
Kopmopanus «Poccuiickuit yueouuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

B~ w



https://www.google.com/url?q=https://m.edsoo.ru/ff0d1356&sa=D&source=editors&ust=1704864742467275&usg=AOvVaw1Ybo7lXkprIRnocxkI2G3o
https://www.google.com/url?q=http://class-fizik.ru/fizw.html&sa=D&source=editors&ust=1704864742488032&usg=AOvVaw2Y2oHG2MM5igM7eVEfrA2A
https://еge.sdamgia.ru/
https://www.google.com/url?q=https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/&sa=D&source=editors&ust=1704864742471751&usg=AOvVaw30rFv1JAtu1IsSwxwkrbyG
https://www.google.com/url?q=https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/&sa=D&source=editors&ust=1704864742471751&usg=AOvVaw30rFv1JAtu1IsSwxwkrbyG

8.
9.

Bupryanbsabie 1abopaTopHbie paboThl O (hrzmKe
https://efizika.ru/course/view.php?id=44

bubmoreka — Bcé o npeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

Ennnas xommekius udpoBeIXx 00pa3oBaTeIbHBIX PECYpCOB. — Peskum mocTyma:
http://school- collection.edu.ru

BuneoomnbiTel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru
Hutepner ypok. — Pexxum moctyma: http://interneturok.ru/ru/school/physics/

10. Aanmanuu pu3HUecKux 00beKTOB. — Peskum pocrtyma: http://physics.nad.ru/

11. )KuBas ¢usuka: oOyuaroias mporpamMmma. — Pexkum goctyma: http://www.int-

edu.ru/soft/fiz.html

12. @efepanbHbIil HEHTP HH(POPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB. — Pexum

nocryma: http://www.fcior.edu.ru/
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