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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CpPEeIHETO 00IIero oopazoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
obpasoBarenbHON mporpammebl, npeacTaBieHHBIXx B GI'OC COO, a Takke ¢ y4€ToM
denepanbHON paboyeil mporpaMMbl BOCIIMTAHUSA M KOHIEHIMH MPETOAaBaHus yueOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit deneparnum,
peaIn3youMX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copeprkanue nporpaMmMbl o (pU3MKE HAMpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyueHHHM ux ¢uU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEITEeIbHOCTHOTO noaxoAa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM ®I'OC COO k mIaHUpyEMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaIlpeIMETHBIM ~ pe3ysibTaTaM OOyYeHMs, a TaKXKe YYUThIBA€T HE0OXOJAUMOCTh
peanu3anuyu MEXKIPEIMETHBIX CBsI3ed (PU3MKU C €CTEeCTBEHHO-HAyYHBIMU YyUE€OHBIMU
npeaMeTaMu. B Hell omnpenenstorcs OCHOBHBIE LIENW H3y4deHUs (U3HKM HAa YpPOBHE
cpenHero oOuiero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (DU3HKH:
JMYHOCTHBIE, METANPEIMETHBIC, MPEMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3MKU Ha 0A30BOM YpOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3yIbTaThl 110 ToAaM OOy4EHHS;

e cojepkaHue yueOHOTo mpenmera « Pu3nkay 1o rojam oOydeHusl.

®du3rka Kak Hayka o Hanbosee OOIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayeCTBE
y4eOHOTrO mMpeaMeTa B IMKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHMA 00
okpyxatoiieM mupe. HIkoapHbIN Kypc GU3UKKA — CUCTEMOOOPA3YIOIIM AJ11 €CTECTBEHHO-
HAy4YHbIX Y4YE€OHBIX MPEAMETOB, MOCKOJBbKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB U SIBJICHHM, W3y4aeMbIX XHUMHEH, Ouosorueu, ¢usuueckoil reorpadueil u
acTpoHomuel. Mcnoib30BaHNE U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHN OMpeesieT
XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMH B cepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHs KOCMOCA, MOJy4eHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMU CBOMCTBAMM U JIPYTHX.
N3yyenue ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa OO0ydaromuxcs, B (popMUpOBaHHE YMEHUW MPUMEHSITh HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UM YU4E€OHBIX NCCIIEIOBAHMM.

B ocHoBy kypca (u3uKku JUisl ypOBHSI CpEIHETO O0IIero o0pa3oBaHus MOJOKEH Pl
UJIeH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHIIUIBI €70 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBMM € HEM Kypc SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pas3feioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DH3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW marepuan Kypca QU3MKU 00beIUHEH
BOKpYT (pusnueckux teopuil. Begymmm B Kypce siisieTcss popMupoBaHue peicTaBIeHUN
O CTPYKTYPHBIX YPOBHSAX MaTE€PUHU, BEIIECTBE U MOJIE.



Hoes  eymanumapuszayuu. E€ peanusauuss OpeanonaraeT  MCHOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMAaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKHU C
pa3BuTHEeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKHMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc ¢Qu3mku mnpeanojaraeT 3HaKOMCTBO C
IMIMPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIOKCHUN M3yYEeHHBIX TCOPHH U
3aKOHOB.

Hoes skonocuzayuu peaansyeTcsi MOCPEACTBOM BBEACHHUS JIEMEHTOB COJIEpP)KaHMUS,
MOCBSIIEHHBIX OJKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TakKe OOCYXIACHHUS MNpoOJieM palMoOHAIBHOTO
IPUPOIOTIOIB30BAHUS M KOJIOTHUECKON OE€30MaCHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (UMK Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHMs SBISIIOTCS  (Qu3ndyeckue Teopuu ((HOpMHUPOBAHME MPEJCTABICHUA O
CTPYKTyp€ MOCTPOEHUS (PU3NYECKON TEOpUH, pOiaM (yHAAMEHTAJIbHBIX 3aKOHOB MU
NPUHIIAIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O NPUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CuCTeMHO-AeSTEILHOCTHBIN MOJX0/ B Kypce (DU3UKH pealin3yeTcs MPekJIie BCETO 3a
C4€T OpraHM3allMi SKCIEPUMEHTAIBHON JesATENbHOCTH oOydarommxcs. s 6azoBoro
YPOBHS Kypca (U3UKU — 3TO HCIOJIb30BaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX PadOT, KOTOPBIE B MporpaMmme no Gpu3nuke 0ObeINHEHbI
B OOIIMII CIIMCOK YYEHWYECKUX MPAKTUYECKUX paboT. BrineneHne B yka3aHHOM TepeyHe
7a00paToOpHbIX paboOT, NPOBOAMMBIX JJISi KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4yaCTHUKaMU 00pa30oBaTeIbHOrO Mpolecca MCXOMsd M3 OCOOCHHOCTEH IJIaHMPOBAHUS U
ocHarmienusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBNaJeHUE OO0YYAIOIIUMUCS
YMEHHSIMH TIPOBOIUTH KOCBEHHBIE U3MEPEHUS, CCIIEIOBAHMS 3aBUCUMOCTEHN (hHM3HMUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs peuieHHI0 pacu€éTHBIX U KaueCTBEHHBIX 3ajad. [Ipu
3TOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3aJa4U C SIBHO 3aJlaHHON (pU3nuecKon
MOJIEJIbIO, TO3BOJISIIOIINE TPUMEHSATh HM3Y4YCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OIHOTO pa3fenia Kypca, TaK W WHTETPUPYS 3HAHWS U3 pasHbIX pasnenos. Jlis
Ka4eCTBEHHBIX 3a7a4 TPUOPUTETOM SBISIFOTCS 3aJlaHusl Ha OOBSICHEHHE IMPOTEKAHUS
bu3MYeCKUX SBICHUA W TPOIECCOB B OKPYXKAIOIMICH KU3HU, TpeOyromme BbIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepHabHO-TEXHUYECKOMY
obecreueHno yueOHOro mpotecca 6a30Bblil ypoBeHb Kypca (PU3UKH HA YPOBHE CPETHETO
o011ero 00pa3oBaHus JOJHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kaOuHeTre (U3UKK JOHKHO OBITh HeoOxoaumoe JsabopatopHoe 00OpydOoBaHUE JUIS



BBITMIOJIHEHHSI YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YUSHHUYECKUX MPAKTHUUECKUX padoT U
JEMOHCTPALIMOHHOE 000PY/I0BAHHE.

JlemoHcTpanoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C MPHHIIUIIOM
MUHUMAJIbHOM  JIOCTAaTOYHOCTH M  OOECHEYMBAET TIOCTAHOBKY II€PEUMCICHHBIX B
nporpamme no (pu3uKe KIHYEBBIX JEMOHCTPALUN JUIsl HCCIIEIOBAHUS U3YYaeMbIX SIBIICHUN
U TPOLIECCOB, OSMIHMPUYECKUX U (PYHIAMEHTaJbHBIX 3aKOHOB, HX TEXHHYECKHUX
IIPUMEHECHUM.

JlabopaTopHoe 000py0BaHUE ISl YYEHUYECKUX MPAKTUYECKUX padboT hopmupyercs
B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuére OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcsi. TemaTndeckue KOMIUIEKTHI JJA0OPATOPHOTO 000PYI0BAHUSI TOJKHBI
OBITh IOCTPOEHBI HA KOMIUIEKCHOM HMCHOJIb30BAHUM aHAJOTOBBIX U LU(PPOBBIX MPUOOPOB,
a TaKXe KOMIBIOTEPHBIX U3MEPHUTENIbHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTAOOPATOPHUI.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE MHTEpECAa M CTPEMIICHUS OOy4aroluXcs K HAyYHOMY H3yUEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

e pa3BUTHE IMPEACTABICHHM O HAYYHOM METOJI€ MO3HaHUs U (OPMHPOBAHUE
MCCJIEI0OBATENLCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS Kak pe3ysbTara H3yYEHHsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (QopMupoBaHUE YMEHUU OOBSACHSITH SIBJICHHUS C HCIOJIb30BAaHHEM (HU3UUECKUX
3HAHWI U HAYYHBIX J10Ka3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUNH O poaud (U3MKUA JUIST  PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTrxeHue 3Tux 1enei odecrneunBaeTcsi pelieHreM CIeAyIOLUX 3a/1a4 B IpoLecce

U3y4eHUs Kypca (U3UKU Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus:

e MpUOOpETEHUE CHUCTEMbl 3HAHUW 00 OOHmMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAass  MEXaHWKY,  MOJEKYJSIpHYO  (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

e (opmMupoBaHue yMEeHHIl NPUMEHSITh TEOPETUYECKHUE 3HAHUS ISl OOBSCHEHHUS
bu3nYecKuX SBJICHUN B MPUPOJAEC U JJIsi NMPUHATHUS MPAKTUUYECKUX PEIICHUA B
MOBCEIHCBHOM XU3HU;

e OCBOEHHE CIMOCOOOB PEIICHUS PA3IMYHBIX 33/lay C SIBHO 3aJaHHON (pU3MUECKOU
MOJIeJIbIO, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3AaHHe (HU3HUECKOMN
MOJIeJIY, aICKBATHON YCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (PU3NUYECKUX OCHOB U MPHUHIIMIIOB JIEUCTBUS TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTMYECKUX MPOLECCOB, UX BIMSHHS Ha OKPYKAIOLIYIO CPENY;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIbHOTO IUIAHUPOBAaHUS U  MPOBEIACHUSA
bU3MYEeCKUX OKCIIEPUMEHTOB, aHalIW3a W HWHTEpHperanuu uH)OopmaIuy,
OTIpEIEICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;



e CO3JaHME YCJIOBUM [UIl DPa3BUTUA YMEHMM IIPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHBb) HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus
oTBoauTcs 136 vacoB: B 10 kinacce — 68 gyacoB (2 4aca B Hezeno), B 11 kimacce — 68 yacos
(2 yaca B HEJIEIIIO).

[Ipennaraemsiii B mporpamme 1o (hu3uke MmepevucHb JIA0OPATOPHBIX W MPAKTUYECKHUX
paboT SABJIAETCS PEKOMEHIOBAHHBIM, YUYHUTEIb JEIacT BHIOOP MPOBEACHUS JTa0OPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYatOmMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W 1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CHUCTEMbl KOOPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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 yCTpPONCTBA 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 aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckui sxcnepumenm, 1abopamopuvle pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKHIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoi 3akoH HeprotoHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX 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 TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiuent tpeHusl.
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 TBEPIAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niepopmaruu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOW 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 MATEPUAIbHBIX 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 DHEPTHUS. [TorenuuanbHas DHEPIUs YIIPYro
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 SHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

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 Tra3oB, KHUJIKOCTEU 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.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [ansToHa. M3omporiecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BEIIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa 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  HJEalbHOrOo  Tra3a.  Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccam. ['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 TeruioBord MammuHbl. [{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT 1Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMNBIT C BO3AYIIHBIM
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 KoHJeHcalus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH 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.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u MpUMeCcHast POBOJIMMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYTPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHiIbl. KoOpoTkoe 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 sxcnepumenm, nabopamopmvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, 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 U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

TexHnonoeus.: npeoOpa3oBaHHUE 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 XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 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 UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla 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.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLIHU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHIMU  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
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmoneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
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 yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonmHOE BHYyTpEeHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['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 € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

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.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB 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
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'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 DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 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 HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
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

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
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 MHUpa 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,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

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

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(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,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

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 O0O0pa30BaHUS KPUCTAUIMYECKOW 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, paguoNpUEMHHK, TEIEBHU30pP,
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 mTpeameTa «®Du3nMka» Ha YypPOBHE CpPETHETO OOIIero
oOpa3zoBaHusi (0a30BbId YpPOBEHB) JOKHO OOECHEYUTh JOCTHKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI yueOHOro mnpeamera «Duzuka» TOIKHBI
OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4aromuxcs  PYKOBOJACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTaIUH, MO3UTHBHBIX BHYTPEHHHUX yOEKICHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PAaCHIMPEHHUE KU3HEHHOTO OIbITa
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 YJI€HA POCCUNCKOI0 OOIECTBA;

MIPUHATHE TPaTUIIMOHHBIX 00111eYEeTT0OBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKHUX LIEHHOCTEM;

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

YMEHHE B3aUMOJECHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXCHUSIM
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,
OPUEHTHUPYSICh HAa MOPAIbHO-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 OOpa30BaHMIO U CamMOOOpa30BaHUIO B 00JacTH
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

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

IUIAHUPOBAHUE W OCYLIECTBJICHUE ACUCTBUI B OKPYXKAIOIIEW cpefe Ha 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 YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;
ONpPENENATh LEMU JCATEIBHOCTH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTUBOPEYHUS B PacCMaTPUBAEMBIX (PU3HMYECKUX
SIBJICHUSX
pazpabaThiBaTh IUIaH pEHIEHUS NPoOJeMbl C YYETOM aHaiau3a HWMEIONUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTAaTOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN 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 HAYy4YHOM TEPMUHOJOTMEH, KIIOYEBbIMU TMOHSATUSIMA W 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;

BIAaJIETh BUAAMH JCSATCIBHOCTH TIO TIOJYyYEHUIO 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 33/1ady, BHIIBUTAThH
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 H3MEHEHNE 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
KU3HEICATCIILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

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

PabGora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJYy4YeHUs HWHGOpMAIMK (DU3NYECKOTO COJEpKaHUS U3
UCTOYHUKOB pa3HBIX THIOB, CaMOCTOSITEIbBHO OCYIIECTBISATh TIOWCK, AaHaJIU3,
CUCTEMATH3AlMI0 M HHTEpIpeTalio WHGOPMAIIMK pa3IMYHBIX BUIOB U (hopm
MIPEACTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BATh CPEJCTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN 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 COMEPKaHUS B PA3IMYHBIX (opMarax ¢ yudéTom
Ha3HauYeHUs WHPOPMAIMM U 1IEJIEBOM ayIUTOPHUH, BBIOWpas ONTHUMAIBHYIO (GopMy
IIPE/ICTABIICHUS U BH3yaJIN3allUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBISATH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;
pPa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK) TOYKY 3pEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh W UCHOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHON
paboThI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX JEUCTBUH € Y4ETOM OOmIMX
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, 00CYKIaTh Pe3yabTaThl COBMECTHOU PabOTHI,

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

npeajaraTb HOBBIC TPOCKTHI, OLCHWBATh WA C TIO3UIMH  HOBH3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATH MMO3UTUBHOE CTPATETHUECKOE TOBEJCHHE B PA3IMYHBIX CUTYAITHSIX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENbHYIO JEATENbHOCTh B 00JACTH
(U3MKHU U ACTPOHOMUM, BBIABIISATH IPOOJIEMBI, CTABUTHh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4y;

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

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;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBJICHUIO IPYIULIMU 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 OKPYKAIOUIEH 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 PEIIEHUE pacCMaTpUBaeMOM TPOOJIEMBbI.

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 TEXHHKHA 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, siepHas MOJIEIb 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, B3aUMOJCHCTBHE
MarHuTOB, JICKTPOMArHUTHAs MHIYKIM, JEHCTBUE MAarHUTHOTO TOJIsS Ha MPOBOJHUK C
TOKOM W JBWXKYIIMKCS  3apsiji, DJEKTPOMAarHUTHBICE KOJIEOAHWS W BOJIHBI,
MPSIMOJIMHEMHOE PaCIPOCTPAaHEHUE CBETa, OTpaKEHUeE, MpeoMIIeHre, HHTephepeHIus,
mupakuys M MNOJSpU3alUs CBETa, JUCIEPCUs CBETa, (POTOANIEKTpHUECKHl 3(hdexT
(boToaddexT), cBeToBoe AaBicHHE, BO3HUKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/JIa, €CTECTBEHHAS U UCKYCCTBEHHAS PAJMOAKTHBHOCTD;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA BEMIECTBA (DJIIEKTPUUYECKHE, MATrHUTHEIE,
ONTHUYECKHE, DJICKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U DJIECKTPOMATHUTHbBIC
SIBJICHUSA (MPOLECCHI), UCTIONB3Ysl (PU3MUECKUE BEIUUYUHBI: AJICKTPUUECKUIN 3apsij, cuiia
TOKA, DJICKTPUYECKOE HAMNPSHKEHUE, JJIEKTPUYECKOE CONPOTHUBIICHUE, Pa3HOCTH
MOTEHIIMAJIOB, JJCKTPOABIIKYINAS CUjia, padoTa TOKA, WHAYKIMS MAarHUTHOTO TIOJI,
cuna Ammnepa, cuia JlopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS DJEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MEPUOJT U YacToTa KojeOaHul B KoJeOaTeIbHOM KOHTYpE, 3apsiji U
CHUjJa TOKa B TIPOIIECCE TapMOHHUYECKHX DJIEKTPOMATHMTHBIX KojeOaHul, (PoKycHoe
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 SBJICHHS U MPOIIECCHI, UCIIONB3YS (PU3HUCCKHUEC
BEJIMYMHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJH, JUJIMHA BOJIHBI W YacTOoTa CBETa,
SHEPrusl ¥ UMITYJIbC (POTOHA, ITEPHO/ MOIypaciaaa, SHEPTHU CBS3M aTOMHBIX sJiep, MpU
OTHMCAHWM TIPABHJIBHO TPAKTOBATh (DM3MUECKUH CMBICI HCIOJIb3yeMBIX BEIMYHMH, HX
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 IOCIIEIOBATEIBPHOTO 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 DHEPrHHM, 3aKOH COXPAaHCHHWS  HWMITYyJIbCa, 3aKOH  COXPaHCHHS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHUsSI MacCOBOTO YHCIIa, MOCTyaThl bopa, 3akoH



PAAMOAKTUBHOTO paciaa, Py 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOe BEIPAKCHHUE U YCIIOBUS (TPAHMIIBI, 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;

BBITIOJTHSITh DKCIIEPUMEHTHI 110 UCCIEAOBAHNUIO (PU3NUYECKHUX SIBICHUN U TIPOIECCOB
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;

OCYIIECTBIIATH MPSMBIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMYNH, P STOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIIONIh30BaTh H3BECTHBIC METOJIBI
OIICHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C HCIOJIB30BAHUEM MPSMBIX
W3MEPCHHUI: TP OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHPOBATh 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 DOKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKON 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, BBIICTATh (PU3UUYECKUE BEIUYMHBI U (HOPMYIbI, HEOOXOIUMBIC
TUTsI €€ perieHus, TPOBOIUTE PACUEThI M OIICHUBATh PEATbHOCTH TIOJTYICHHOTO 3HAYCHUS
(br3UYECKON BEIMUUHBIL;

pernaTh KadeCTBEHHBIC 3a7auyd: BBICTpAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IIEMOYKY PpAacCYyXJCHUM C OMOpod Ha W3yUYCHHbIC 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 MOTydyaeMyIo 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
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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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