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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUU TIpernojiaBaHusl ydeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEAU3alUU MEXIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKM: JIMYHOCTHBIE, METANpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PHU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3zHoOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUY UMHU YI€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeaHETO 0011ero 00pa3oBaHusI TOJI0KEH
pAA Ui, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (U3HKH
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSX MaTepuH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (U3MUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[aX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITEeNIbHOCTHBIN TOJAX0A B Kypce (PH3UKU peanu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke OObEIUHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kabunera usuku. [lpu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yaeseTCs PEIICHNI0 PACUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIONIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUSI (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MmaTepHanbHO-TEXHUUYECKOMY
o0ecrniedyeHno yueOHOTro mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpemHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe PU3MKU JOIKHO OBITH HEOOXOJIUMOE
nabopatopHoe 00O0pyJOBaHUE I BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢du3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHue (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme M0 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX IPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMILUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUHl.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

e (opMmupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYaloIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OJS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne STUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

nporuecce u3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpPETEeHNE CUCTEMBI 3HAaHUH 00 OOITNX PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMHupoBaHHE YMEHHMI NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHME YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B He/el0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
IPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElaeT BBIOOD
NpOBENECHUs J1a0OpPaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHIYaAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka O mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nuecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOE aBukeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKeHrne MaTepUaIbHOM TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAS CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KEHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUs KMHEMAaTHUECKUX XapaKTEPUCTUK
JBU>KECHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHus CBOOOTHOTO MaCHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoii 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pE3UMHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

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

[TorennumanbHas DHEPTU. [TorenmanbHas DHEPTUs YIIPYTo
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CUibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KXHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [loctosinaas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEell KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcalbHOM T'a3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEPaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIoc0o0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nerctBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PACUIUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HaceilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHUE TEII0BOTO OaiaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOICTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3NeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3€KTpUYECKU 3apsi.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYyNEPHO3ULIMMU 3IEKTPpUUECKUX Mojied. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUYECKOM Tosie. [ludnexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalieIbHOE, CMEIIAHHOE COETUHEHUE TPOBOTHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
oJIynIpoBOgHUKOB. CBoCTBa p—n-niepexoaa. [1omynmpoBoTHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TabBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C MU3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKLMS,
napabona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTUYECKAs  JIMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIAIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWH. [[pHHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluann mMarHuTHOM WHAYyKHMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUHWM I1OJIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JMHUHA WHIYKIAU
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. [[BHKEHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. ODNEKTPOABIKYIIas Cujla HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUMHU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKLIHH.

DHeprusi MAarHUTHOTO MOJISI KATYILIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTHUYECKOE NPUMEHEHHE: MOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yueHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHunmHble KOJ1€0aHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pesonanc mnpum mocienoBaTENIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOH/JIEHCATOpa, KaTYIIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMazcHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HuTtepdepenius u udppaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakxius,
unTepdepenius. CKopocTh JIEKTPOMATrHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBSA3M U TENEBUICHU. Pagnonokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpeJIoOMIICHUs] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTON KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas nH3a. DOKyCHOE paccTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONnTHKA, TU(PpaKIMOHHAS pelIETKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moielb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerne natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yeHune cexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHne nokasaresis NpesioMJIEHNs CTEKIA.



HccnenoBanue CBOMCTB U300paKEHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITyJbC (POTOHA.
OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

dbororddexra. YpaBHenue DiinmreitHa s Gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboTonaTuMK, COJTHEUHAasi ObaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dheKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas mopens aroma. Iloctynatel bopa. M3nydenue wu moriouieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Buuel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousHoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrusHue
PaIrOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepnbie peakunu. [lenenue u cuHTeE3 AI€EP.

Anepuwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETD, KaMmepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgen 8. DieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBHDKCHUE.

ConuHeyHas cucTtema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW NOCJIENOBATEIBHOCTU. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B Aapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponp ¢Qusuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3amdeckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJbHHUKOB,
oTIpeJieICHHE TUIOMIAIN TIIOCKUX (PUTYp B 00BhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBU>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHW3MbI 00pa30BaHMS KPUCTALTUNICCKON PEETKH, CIEKTPATbHBIA aHATHN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACCHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IIEPEMEHHOI0 TOKa,
AJIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajnap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay H0IKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUKA O0OYYAIOIIEroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECaxX TIPaxIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aHMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UIAECHTUYHOCTH, MAaTPUOTU3MA,

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU GU3UKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3luyHbIM cdepaMm mpodeccCroHaNbHON OeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodecCuu 1 peaaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYILIECTBICHUE AEHCTBHUI B OKPY>KAIOILIEH Cpelie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATENbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh NN JEATEIIbHOCTH, 3aJaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YUYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aNMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAyYHOW TEPMUHOJIOTUEH, KIIIOYEBBIMH MOHATHUSMU M METOAAMHU
busznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEI0BATEIbCKON U MPOEKTHOM e TeNIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUN YYEOHBIX MMPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (HU3UKE B TMPAKTUYECKYI0 O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBBIKAMH MMOJIy4e€HUs MHPOpMauU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IUuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAITUH U 11eJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUS U BU3yaJIU3aliu.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIe YueOHbIe JeliCTBUS:
OCYILECTBIISATh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHJAHOW W WHIWBUIYATBHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBHMA,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHHBaTh WJEW C TO3UIUU HOBU3HBI,
OpPUTHUHAIBHOCTHU, IPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON padO0ThI C yUETOM HMEIOIIHUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JacCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO NPUHUMATHh PEHIEHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pEe3yIbTaTOB
NeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMINOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
buszuke Ig  ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTbD:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xoniry o6yuenus B 10 kiacce nmpenaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij pU pelieHnn (PU3NYeCcCKux 3a/ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHMS BEILECTBA U



AJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE TBIKEHNE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe Oo0bhEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaKHOCTh
BO3]lyXa, MOBBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIUS Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCIONb3Ys (DPU3UYECKUE BEIMYMHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIBC TeJla, KHHETHYECKash DHEPTrus, MOTCHIMAIBbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TIPABWIHBHO TPaKTOBAThH
(bu3MYEeCKU CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONIB3Ysl (M3UYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YeMBIX BEIMYWH, WX
00O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

OINMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
siBJICHHsI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKHE BETWUMHBI: AJICKTPUUYCCKUN 3apsif,
AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJIS, TMMOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
Py ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEIUYHMHAMM,

aHAM3UPOBaTh (PU3MUYECKHE TMPOICCChI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
MPUHITUN CYNEPIIO3UIIMKA CHJI, TIPUHIIUIT PABHOTPABUS WHEPIIUATIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHOHM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IEKTPUUECKOTO 3apsiga, 3akoH KyloHa, TpU ATOM pa3iuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B TIOBCETHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsl, TPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
TaOIuUIl U TpaUKOB, IETaTh BEIBOJBI 11O Pe3yIbTaTaM UCCIIEeIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aa9u
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BBICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
IENOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE ABIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMA W TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHOH WHGOPMALIMK, TOJYYEHHOM W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOTyIaeMylo HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0OBSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHnss O€30MAaCHOCTH MPH OOpalieHUH ¢ MpuOOpaMh U TEXHUYECKHUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIE C BBHIMOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaEMOM IPOOIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHUHBI MHPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAICPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPU3HMKH: 3JIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPaXEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuuss W NOJApU3aLMs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHOJNB3YAd (U3UYECKUE BEITHMYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSIKEHHE, 3JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTa
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPHU OMUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBA3BIBAIOININE JAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUYUMHAMY,

OMKUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHl, HCIOIb3YS
bu3MYecKrue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHWU TPABWIBHO TPAKTOBATh (HU3UYECKUNA CMBICIT
WCITOJIb3yEMBIX BEJMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBI

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MMAPALIEIBbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa mia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTysaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHWE W YCIOBUS (TPaHUIbI, O0JACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cujibl Amrepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3UYECKHUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHU: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIYYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEIACHUU UCCICAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEILCKON W TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4u
BEIOWPATHh (PU3UYECKYI0 MOJENb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJMMbIE IJIsl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpPOM Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHOM HWH(POPMALMH, MOJIYYEHHOW W3 pa3IMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOIYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, IJII COXPAHEHHSI 3I0POBbSl U COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEAE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa ¥ METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa LHOK
' A i https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBbI TEPMOTHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK

®da30BbIe IEPEXOBI

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

Pazgea 4. 3JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IlpakTuueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97c¢
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHUs https://m.edsoo.ru/7f41¢97c
’ MexaHU4YeCKHe U DJIEKTPOMArHUTHbBIE 5 | bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 I bubmuorexa [JOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa LHOK

https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngg;;fg;gﬁﬁﬂlcgk
Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHNE 4 ngﬁ;ﬁi;;gﬁ%ﬂlcgk
Hroro o pasneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontposbubie IIpakruueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| ®dusuka — Hayka o npupoze. Hayunsie | bubnunoreka [JOK
METOMBI ITIO3HAHKS OKPYIKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMUpoBaHUU

2 COBPEMEHHOM HaAyYHOU KapTUHBI MUpPA, B 1 bubmmorexa [OK

p . i p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATEIbHOCTH JIIOIEU
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO | bu6mmoreka [IOK
neuxkenus. Ilepemenenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE PSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [OK

proe TP 8 https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOIMHEWHOE | bubnnorexka [JOK
JBUJKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHne. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nuxenue. [{BuxeHne | bubnnoreka [JOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENBHOCTH ["anmuest.

. bu6mmorexa [IOK

8 HNuepumansHbie cuctemsl otcuera. [lepBriit 1

3akoH HprotoHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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Macca tena. Cuia. [lpuHnun cynepno3unuu

npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIN3H IOBEPXHOCTHU 3eMIIU

9 cuia. Bropoii 3akoH HerotoHa g buGnnorexa LIOK
’ p . https://m.edsoo.ru/ffO0c3be8
MaTepHalbHON TOYKU
10 Tpernii 3akoH HbIOTOHA [U1s1 MaTEpHAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMHUpHOro TsaroreHus. Cuia bubnnoreka HOK
TsixecTH. [lepBas kocMu4decKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna octHu. 3akoH I'yka. Bec Tena
yupyr YK https://m.edsoo.ru/ffOc3el 8
Cuna tpenus. Koadbdunuent tpenns. Cuia
13 con OTEIBJ'IGHI/ISI I (II)/Iq),HBI/I)KeHI/II/IIJ Tejla B bubmmorera [TOK
p p https://m.edsoo.ru/ff0c3f76
JKUIKOCTH WU rase
[TocTynarenbHOE U BpamareabHoe
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmeHT cunbl. ITnedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
NMnynsc maTepuaibHONM TOYKHU, CUCTEMBI
s MaTepualbHBIX TOUYeK. IMmynbe cumbl. bubnnorexka [JOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
NIIBIOKEHHE
Pabora 1 momHOCTh criibl. Knnetnyeckas
16 DHEPrusi MaTepuaaIbHON TOYKH. TeopeMa 00 bubmmorexa [IOK
P P oticH. Teop https://m.edsoo.ru/ff0c4502
W3MEHEHNH KMHETHYECKOW SHEPTUH
[HoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTHs YIpyro neGopMupoBaHHON bubnmoreka [JOK

https://m.edsoo.ru/ff0c461a
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18

19

HOTGHI_II/IEU'IBHLIC 1 HCIIOTCHIIMAJIbHBIC CUJIBI.

CBi13p pa6OTI)I HCIMMOTCHIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHNYeCKOM OHEPIruu
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM OHEpPIrun

Jlaboparopuas padota «/ccrnenoBanue
CBSI3H PabOTHI CHJIBI C H3MEHEHHEM
MEXaHMYECKOM SHEPTUH Telia Ha IPUMEpPe
PacTSHKEHHS PE3UHOBOTO HKI'YTay»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

21

22

23

OCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. uddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUSA
yacTull BeniecTsa. Mozenu CTpOEHHUs ra3os,
KHUAKOCTEN U TBEPABIX TEI

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHas ABoraapo

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

24

TenmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Llenscus

25

26

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIieparypa Kak Mepa
CpPEIHEH KUHETUYECKON SJHEPTUU JABUKECHUS
MOJIEKYJI. YpaBHeHHEe MeHieneeBa-
Kunaneitpona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e
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27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas padorta «/ccnenoBanue

28 3aBUCUMOCTH MEXIy lTapamMeTpamMu
COCTOSIHHSI Pa3peKEHHOI0 ra3a
29 M3onporiecchl B MeaqbHOM ra3e u ux bubmuoreka [JOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonunuectBo Termnotel u padbota. BHyTpenHuss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJbHOTO T'a3a
31 Busl Terionepenauu bubmmorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTb BEILLIECTBA.
32 KonunuecTBo TemnoThl pu Teionepeaaye. bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
AnmnabaTHblif Iporiecc
13 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc
34 Heo6paTumocTs npolLeccoB B MpUpoOIeE. bubnuoreka [IOK
Bropoii 3aKk0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [punuun nevictus u KIIJ{ rernnoBoit bu6mmorexa [IOK
MAaIIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT
37 DKosorunyeckre mpoodaemMbl
TETUIOHEPTETUKHI
18 O6o0maromuii ypok «MoseKkyspHast bubnuorexa [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonrponsHas pabora o reme

bubmumoreka [IOK
39 «MonekynspHas ¢puszuka. OCHOBBI https://m.edSO(I)l.ru/ff0c6a50
TEPMOJAMHAMUKI
40 [TapooOpazoBanue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubnuorexa [JOK
Bo3ayxa. HacelieHnHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimyeckue u
4 amopdHbIe Tena. AHU3OTPONHS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuakue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIIbl
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnnorexa [JOK
TeruioTa miasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
4 YpaBierie Ter7I080ro danarica https:/m.edsoo.ru/ff0c6820
45 DnekTpu3anys Tel. DISKTPUIECKUi 3aps. bubnunoreka [JOK
JIBa BuJa AIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bec
[IpoBOIHMKH, AUDIIEKTPUKH U
46 H(I))JIYHpOBO,I[HI/IKI/I. 3aK(l:))H COXpaHEHHUs bubmmorexa LOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumonericteue 3apsinoB. 3akoH Kyiona. bubnnoreka [JOK
ToueyHslil dJIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTE JIEKTPUUECKOTO MOJIS.
48 [IpuHIHMI Cyneprno3unuy JIEKTPUIECKUX bubmmorexa [OK
o .. https://m.edsoo.ru/ffO0c6df2
nosen. JInnum HanpsKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuyeCcKoro moJsl. bubnmoreka [JOK

ITorennuan. PasHOCTE MOTEHITNAIOB

https://m.edsoo.ru/ff0c6£00
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B

50 ANEKTPOCTATUYECKOM IIO0JIE. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlmsnexkTpuueckas IPOHULIAEMOCTh
" bubmmoreka [JOK

> dueiTpodmrocts. Konzercarop https://m.edsoo.ru/ff0c7126

50 DNEeKTPOEMKOCTD IIJIOCKOT0 KOHEHCATOpa. bubmmoreka [JOK
DHeprusi 3apsH>KEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopnas pabdota "U3mepeHue |
AIEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMnI eiCTBUS U IPUMEHEHNE

54 KOHJICHCATOPOB, KOMUPOBAJILHOTO anmapara,
CTpYHHOTO pUHTEPA. DIIEKTpOoCcTaTHIYeCcKas
3amuTa. 3a3eMIIeHHE AIEKTPOIprudopoB
DNEeKTPUYECKHUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunsiii Tok. Cuina

53 toka. Hanpsbxenue. ConpotuBieHue. 3akoH
Owma 7151 yyacTka 1enu
[TocnenoBarenbHOE, TapaUIEIbHOE,

56 CMELIaHHOE COECUHEHNE ITPOBOIHUKOB. 0.5 bubnnoreka [JOK
Jlaboparopnas pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 171 TOJTHOM (3aMKHYTOM )
3JeKTprYecKoM nenu. KopoTkoe 3amMbIKaHHeE. BuGmorexa LOK

58 JlabopaTtopHas pabota «3mepenne IJ1C 0.5

HNCTOYHHKA TOKA U €0 BHYTPECHHETO
COIMPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c7ae0

Pesepaubiit ypok. Kontposnsnas pabora mmo

bubmuoreka [JOK
59 TeMe "DnekrtpoanHamuka" / Beepoccuiickast
p p https://m.edsoo.ru/ff0c8c56
npoBepoyHas pabora
60 O6o06maromuii ypok «IeKTpOIuHAMUKAY / bubnnoreka HOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/ffO0c88be
DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTb COITPOTHUBIICHHS
METaJUIOB OT TEMIIEPaTypHI.
CBepXIpoBOIMMOCTH
62 OnexTpuuecKkuil TOK B BakyyMme. CBolicTBa
ANEKTPOHHBIX IMYYKOB
[TonynipoBoAHUKH, UX COOCTBEHHAS U
63 MIpHUMeCHas IpoBoauMOCTE. CBOicTBa n bubmmorera [TOK
P p ' P https://m.edsoo.ru/ffO0c84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DNeKTpUUECKUH TOK B pacTBOpPax U
64 pacruiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHUI TOK B ra3ax.
. . bubmuorexa [JOK
65 CaMOCTOSITENBHBIN U HECAMOCTOSTEALHBIN
https://m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nazma
DnexTpuueckue mpudopsl U yCTPOUCTBA U UX
66 MpaKkTUueckoe npuMeHernue. [Ipasuna bubnnorexa LIOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
KonTponbHas pabota mo Teme
67 «Qunekrpocraruka. [TocTosHHBIM bubnnoreka [JOK

JIIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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68

PesepBHeIil ypok. O000MarOMNiA ypoK 1O
temam 10 knacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Konrpoabubie IIpakTuyeckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTossHHBIE MATrHUTHI U KX
B3aumoieiictBue. MaruutHoe nose. Bektop | bubnuoreka [{OK
MAarHUTHOM MHAYKUHUH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHO€ 1o0Jie MPOBOHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoneiicteue 1 Bubmiorexa OK
p ) https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 JlabopaTtopHas pabota «3yuenue | | bubnuoreka [JOK
MarHUTHOTO ITOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuiia Amriepa. JlaboparopHas | | bubnmnorexa [JOK
pabora «lccnenoBanue neMcTBUs https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOMY
JlelicTBME€ MarHUTHOTO TTOJIS HA
5 JIBUK ¢S 3apsHKEHHVYIO YacTH Cuia 1 bubnnorexa [IOK
YHIYI0CA 34p Yo - https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cuinsl Jlopenia
DOnexkTpoMaruuTHas HHAyKIUs. [loTok
6 BEKTOpa MarHUTHOU uHAyKIuu. 31C |
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes
7 JlaGopatopnas pabora «lccnenoBanue | | bubnuorexa [IOK

https://m.edsoo.ru/ffOcal50



https://m.edsoo.ru/ff0c9778
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NHayKTUBHOCTB. SIBII€HUE CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, AEKTPOIBUIaTEIb,
YCKOPUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIIMOHHAs TI€Yb

10

O6o6mmaromuii ypok «MarauTHoe modie.
3HeKTpOMaFHHTHa§I WHAYKIOUA»

bubnunorexa LIOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

15

KonTponbnas pabota no teme «MaruutHoe
rosie. DJIEKTPOMarHuTHAsE UHTYKIIHSI»

CB00OOIHBIE MEXaHUYECKHE KOTCOaHMA.
I"apmonnueckue konebanus. YpaBHEeHHE
rapMoHHUYECKUX Konebanwuii. [IpeBpaiienue
SHEPTUU

Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH TIepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJeaIbHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH M JIEKTPOMarHUTHBIMH
KOJIeOaHUSAMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUs
OHCPIHUU B UACAIIBHOM KOH€6aTeJII:HOM
KOHTYpE

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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[IpencraBneHne 0 3aTyxXaroIUX KOJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

bubnunoreka LIOK

16 Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
17 IIEpEMEHHBII TOK. MOILIIHOCTh IEPEMEHHOTO Bu6mmoteka [JOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOLLEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIBI TOKA M HAIIPSHKEHUS
13 Tpanchopmarop. [IponsBoacTBo, nepeaada
1 I0TpeOIeHUE AIEKTPUUECKON dHEprun
Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
19 NEKTPUYECKOTO 3BOHKA, FEHEpaTOpa bubmmorexa [TOK
. https://m.edsoo.ru/ffOcc324
[IEPEMEHHOTI0 TOKa, JTMHUH 3J1eKTponepeaay
DKOJIOTHYECKHE PUCKU IIPY IPOU3BOJCTBE
20 aNeKTpo3Heprun. KynbTypa ucnonab3oBaHus
NEKTPOIHEPIUH B TIOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocts bubmmnoreka HOK
pacpocTpaHeHUs U JIUHA BOJIHEL https://m.edsoo.ru/ffOcca54
Ilonepeunsle ¥ MPOIOJILHBIE BOIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuotexa [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
3 ONEeKTpOMarHUTHHIE BOJHBI, X CBOICTBA U bubmuoreka [JOK
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI paguOCBSI3U U TEIEBUACHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Konrponsnas padora «Konebanus 1 BOJTHBD) Bubmmorexa [IOK

https://m.edsoo.ru/ffO0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA B

bubnunorexa LIOK

26 OJIHOPOJIHOM cpejie. ToueuHbIi HCTOYHUK
AHOPOION pel https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 csera. [locTpoeHne n3o0paxeHuii B bubmmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenpHblid yro MojaHoro bubmmorexa [TOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKEHUS
29 Jlaboparopnas pabota «3mepenue bubmmorexa [JOK
IOKa3aTelIsl MPEJTOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 ®opMya TOHKOW JTUH3bI. Y BEIMYECHHE bubmorexa LIOK
pMy ' https://m.edsoo.ru/ffOcddle
JTUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300paXKCHUH B JIMH3AX
Hucnepcus cBeta. CokHBIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu CBeTay»
Wntepdepennus ceera. Audpakius cera. bu6muoreka [JOK
33 .
JludpakimonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuUOOPHI M YCTPOMCTBA U
YCJIOBHS UX 0€301MaCHOTO TPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH KJIACCUYECKOM
N but6mmoreka [IOK
36 MexaHuku. [locTynarsl cnenuanbHOM

TCOPpHUU OTHOCUTCIIbHOCTHU

https://m.edsoo.ru/ffOcf862
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OTHOCUTENBHOCTh OOTHOBPECMCHHOCTHU.

bubnunoreka LIOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTUHbI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOMN
38 yacTuilbl. CBSI3b MacChl C SHEPTUEH U bubmmorexa OK
Hek P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
39 KontponbHas padota «Ontuka. OCHOBBI bubnmnoreka HOK
CIICIMAIbHON TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMITyI6C GOTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnorexa [JOK
Omnzitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl poToddpexTa. YpaBHEHHE
42 QﬁHmTegl)Ha Hq;(b(l)OTO3(I)£eKTa «Kpacnas bubmrorexa LIOK
A - BP https://m.edsoo.ru/ff0d015¢e
rpanuia» potodddexra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoteka IIOK
XHUMHYECKOE ICHCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MIPAKTUYECKOE
44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUHUK,
coJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agau mo Teme «DJIEMEHTHI bu6nunorexa LIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. ONbBITHI
46 Pesepdopaa o paccesHuro o-4actu Bubnmorexa [IOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas mozens aToma
but6mmoreka [IOK
47 IToctynater bopa nomorexa L

https://m.edsoo.ru/ff0dOafa
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48

Nznyuenue u nornomeHue GOTOHOB MPU
Iepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHU
Ha Jipyroi. Buasl ciekTpos

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIe cBOiicTBa yacTull. BoaHEI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUe

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOca8

50

51

52

53

54

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaINOAKTUBHOTO U3TYyUCHUS

CgoiicTBa anb(da-, 6era-, ramMma-u3Iy4eHUS.
BrusiHue pagnoakTHBHOCTH Ha KUBBIC
OpraHU3MBbI

OTkpbITHE IPOTOHA U HEUTpOHA. MI30TOMBI.
Anbda-pacnan. DNeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ["amma-
W3Jy4YEeHHUE

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpalfK JIEMEHTAPHBIX YACTULL.
Kpyrisbiit cton «®yHnameHnTanbHbie
B3anMo/ieiicTBus. EquHCcTBO (hrsmueckoit
KapTHUHBI MUPay

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pazButus actpoHoMuu. IIpukiagHoe
Y MUPOBO33PEHYECKOE 3HAYCHUE
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acTpoHoMuu. Bup 3B€31H0r0 Heda.
Co3Be3nus, sspkue 3BE3/bl, IUTAHETH, UX
BuanMoe nBuxeHne. ColaHeyHas cucrema

56

57

58

59

60

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKHU.
3BE3 /b1 INIABHOM TOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEACTABIICHUS O IIPOUCXOKICHUU U
sBostoruu ConHLa u 3BE37

Mnineunsiii [lyTe — Hamma ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNamakTuke. ['anmaktuku. YEpHbIE NBIPHI B
SIpax raJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

61

62

63

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKI»

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM M STHISCKOMN
chepax IeaTeTbHOCTH YeJIOBEKa
O6o06maromuit ypok. Ponb u mecro pusuxu
1 aCTPOHOMHUHU B COBPEMEHHOMN Hay4YHOU
KapTUHE MUpa




Oo6o06maromuit ypok. Ponb pusnueckoit

64 TeopuH B GOPMHUPOBAHHUHU MPEIACTABICHUH O 1
¢bu3nyeckoil kKapTUHE MUpa
O6o06maromuit ypok. Mecto ¢puzndeckoit
65 KapTHHBI MUpPA B O0IIEM sy COBPEMEHHBIX |
€CTECTBEHHO-HAY4YHbIX NIPEACTABICHUHN O
IIpUpoze
66 PesepBHbIil ypok. MarautHoe noie. |
DNeKTpOMarHuTHAsE UHYKIHS
67 PesepBHblit ypok. Ontrka. OCHOBBI |
CIELIMAJIbHOM TEOPUU OTHOCUTEIBLHOCTU
68 Pesepnsrii ypok. KBanroBast ¢usuka. | Bbu6mmoteka [JOK
DeMEeHTHI aCTPOHOMUU U acTpOhU3UKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaTHL Ha HpUMeEpax pojdb MU MecTo (GU3HKU B
10.1 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTUHBI MUpPa, B Pa3BUTUU

COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICABHBIN I'a3; MOJEJIA CTPOCHHMSI I'a30B, )KUIKOCTEN 1
TBEPABIX TEJN, TOYEHHBIN B3JIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/leHUe
T€J, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nupdy3usi, OpOYHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(OxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAECHcalus,

IJIaBJ€HUE, KpUCTAIM3alMs, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHWE JABJICHMUS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA Tra3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBUE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JABW)KCHHE, WCHONb3ys (PU3NYECKUE
BEITMYUHBI: KOOPIUHATA, ITYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHWJIa, HMIIYJIbC Tella, KHHETHYecKas »JHeprus,
10.4 MOTEHIIMAJIbHAs DJHEPrus, MexaHudeckas pabora, MexaHUYecKas
' MOIIHOCTh, TMPHU ONUCAHUU TIPABUIBLHO TPAKTOBaTh (PUINYECKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (GU3NYECKYIO BEIUUUHY

C ApYT'uMHU BCINYHNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIHOJB3YyS (U3MUECKUE BCIMYHMHBI: JaBJICHUE Tas3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas »JHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMUCAaHWM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYCHHUS M CIAMHHUIIBI, HAXOIHTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3WYCCKYI0 BEIHYHUHY C

JIpPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NUIECKUE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIpPsOHKEHHOCTDh 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb!I HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIUH CUJI, TPUHLIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHMYECKOW SHEpPruM TEIUIOBOIO JABWKEHHUS MOJIEKYJ C
abCOIIOTHOW TeMIlepaTypoid, epBbIA 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI IEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3Tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCJIOBUS HX 0€30MacHOTO

HCIIOJIF30BaHMUS B IOBCEAHEBHOM KHU3HU

BEIIOTHATE SKCMIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUI
" OpoHecCOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM GOPMYITUPOBATH POOIEMy (3a/1ady) ¥ THIIOTE3y YIEeOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBiIATh TpsSIMble W KOCBEHHBIE H3MEpeHHs (PU3MUecKuX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJIBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBHIBOIBI IO

pe3yJsibTaTaM MCCIIE10BaHUs

10.12

10.13

10.14

CobOmtogate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpPH  MPOBEICHHU
UCCIICIOBaHUH B paMKax y4eOHOrOo JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemartp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3WYECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTH pacuéThl M OLEHUBAaTh pPEAJbHOCTh IOJYYEHHOTO

3HaYeHUs! PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp30BaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUio

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUUCKUX M 3apyO€KHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMM YCTPONCTBaMH, JJIsi COXpaHEHHs
310pOBbsI M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  pPACHpelneisTh

0053aHHOCTU U IIaHUPOBATL ACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludgx, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YJYAaCTHHUKOB

IPYIIIBI B PELIEHHUE pacCMaTpUBaEMOM IIPOOIEMbI

Kon
MpPOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
(bopMUPOBaHUM COBPEMEHHON HayYHOW KapTHUHBI MHUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN 2JICKTPUUECKUHN 3apsi, siiepHast MOZAEIb aTOMa, HyKJIIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢uznveckue siBjacHUs (MPOIECChI) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, IEHCTBHE MArHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUUCS 3apsif, SJIEKTPOMAarHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepCchs CBeTa, (PoToaneKTpruuecKuil s ekt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BelIeCTBa (DJIEKTPHUYECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IPOBOIUMOCTD PA3ITUUHBIX
Cpel) © DOIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyeckue BENUYMHBL: OJEKTPUUECKUH 3apsj, cujila TOKa,
DIIEKTPUUYECKOE  HAMPSIKCHUE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noteHnuanos, J/1C, paboTa Toka, UHIYKIUS MarHUTHOTO
nossd, cuna Ammepa, cuia JIopeHIa, MHAYKTUBHOCTb KaTyILKH,
SHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOATEIIbHOM KOHTYpE, 3apsij U CHJIa TOKa B ITPOIIecce

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHoe




11.5

pacCTodHNUC U ONTUYCCKasA CHUJia JIMH3bI, TIPpHU OMMUCAHWUH NPABUIIBHO
TPAKTOBAThH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINe

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU

OnuceiBaTh  M3y4YEHHBIE KBAaHTOBBIE SBICHUS U IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciajga, 3HEPrus CBSA3H aTOMHBIX S7€p; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYECHUS U €IUHUIBL, YKa3blBaThb (OPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (U3WUECKYI0 BEIMYMHY C JPYTHUMH

BEIWMYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHnanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUUIOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO U IapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroadexra, 3aKOH COXpaHEHUS HHEPrUM, 3aKOH COXPaHEHUS
UMIIyJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsja, 3aKOH
COXpPaHEHUs MaccoOBOrO 4Mcia, MHocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpH 3TOM pa3IMyYaTh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuIbl, 06J1aCTH) IPUMEHUMOCTH

Onpenendars HampaBleHHE BEKTOpa WHAYKIMM MAarHUTHOTO TMOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300paKE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOTHATE SKCNIEPUMEHTHI 10 UCCIIEIOBAaHUIO (PU3UUECKUX SBJICHUIN
U TIPOIIECCOB C HCIIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIATh HpsIMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKUX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUs U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

IOpPSAMBIX WM3MEPEHUH; IPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHUMOCTH (DU3UYECKUX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHus

11.12

11.13

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIIEPHMEHTa, Y4eOHO-
UCCIIeI0BATEIILCKOW U TPOCKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abOpaTOPHOTO 000pYH0BaHUS

Pemate pacu€THble 3aa4M ¢ BHO 33JJaHHON (U3NYECKOI MOJIEIbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHbBI W NPHUHIOHWIIBI; HA OCHOBC aHalin3a
yCIOBHUS 33Ja4d  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeJIMYMHBI U (POPMYJIIbl, HEOOXOAUMBIE IS €€ pelieHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATHL PCAIbHOCTH IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUIN C ONTIOPOM HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHHUA

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/Jad COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M Hay4yHO-NOMYJISPHON
nH(pOpMaLIKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNUCKUX U 3apYOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHHus O€30MacHOCTH TpH  OOpalleHHH C
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, sl COXpaHEHUs
30pOBbSI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY>Kalolleu cpene

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYMIbI, PAUOHAIBHO  PACHpPENEIsATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJIcKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PEIICHUE pacCMaTpUBaeMOi MpOoOIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o npupoxae. Hayuneie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOpUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl UM TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mMecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeSTEIbHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1

2.1.3

##HPartKUIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxeHus. Cucrema orcuéra. TpaekTopust

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUalbHON TOYKH, UX IMPOECKUUU HA OCH
CUCTEMBI KOOPJIMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE IBWKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMEIIEHUs

MaTepUaIbHOU TOUKHU OT BpEMEHU




514 CBoOoaHoe majienue. Y CKopeHue
o CBOOOIHOTO NaJICHUS

KpuBonnHeliHoe nBukeHue. PaBHOMepHOE
JNBUKEHHE  MAaTepUAIbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 4acToTa.

LlenTpOCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpPOMCTBA:  CIUAOMETP,
2.1.6 JIBUOKEHUE CHApsIIOB, IEMHbICE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. N3mepenune
MIHOBEHHOH  ckopoctH.  MccienoBaHue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
517 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBM)KEHHM C HayaJlbHOM
CKOpPOCTBIO, paBHOW Hymwo. M3ydeHue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

WN3yyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#ParttH# IMTHAMUKA

[lpunnun  otHocutenbHocTH  [amuies.
221 IlepBeii 3axkoH HeroTona. MuepuuaibHbie

CHUCTEMBI OTCUETA

552 Macca tena. Cuna. [IpuHnyn cynepno3suuuu
o cul

9 Bropoii 3axon HeroToHa M1 MaTepUalbHON

023 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

3akoH  BceMHpHOro Tarorenus. Cuna
22.4 TsbkecTd. IlepBasg kocmMuyeckas CKOpPOCTb.

Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u CcHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cusa conpoTHBIECHUS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[ToctynarenbHoe U BpaliaTeabHOE ABHKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CUJIbl OTHOCUTEIHHO OCH BpalllCHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B UCO

229

2.2.10

TexHuueckue YCTpOﬁCTBaI IIOAIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHOM TIUIOCKOCTH TOJ
JeHCTBUEM HeCKoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpYyKUHE U PE3MHOBOM
oOpasmie, OT BENWYUHBI WX Jedopmaruu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALECHUS

###Par#H#3AKOHBI COXPAHEHIA B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuanbHbIX TOuYeK. MMmynsc cuiibl U
M3MEHEHHE UMITyJIbCca Tela
530 3akoH coxpaHeHuss wummyinsca B HMCO.
o PeakTuBHOE ABMKEHNE
233 Pabota cuibl
234 MoIHOCTh CHIEI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKON IHEPTUU
[lorenumaneHas »sHeprus. [loTeHuuanpHas
536 SHEPTHs yIpyro nehopMUpOBaHHOM

NPYKUHBI. HOTeHI_[I/IaJIBHaSI SHEpTUsA TCJa

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBbHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUSI
MEXaHUYECKON IHEPrun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBUKEHHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

UccnenoBanue cBsi3u pabOThl  CHUJIBL €

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
###Par##H##OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN

3.1.1

OcCHOBHbIE  MOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. udoysus. Xapakrep ABHKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu CTpoeHHsI Tra30B, XKUIKOCTEN U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIeH

3.1.3

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienscus

3.1.5

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACAJTBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBKeHUd vactul rasza. llkama Temneparyp

KensBuna

3.1.7

VYpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlaapTOHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpo1IeCChI B HACATBHOM
ra3c C MOCTOSHHBIM KOJIMYCCTBOM BCUICCTBA.

M30TepMa, U30Xopa, n3odbapa

3.19

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXIy napameTpamMu

COCTOSHUA Pa3pPCKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKNU

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMaA. BHyTpeHHSISI
OHEPIrua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomnyectBo TemnoTs! u padboTta. BHyTpeHHSIS

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

324

Bunel Tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOTIECpEaauc

[TepBsrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30MPOIIECCaM.

I'padpuueckas uHTEprIpeTanys paboThl raza

3.2.5

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemioBbIX MamuHax. KoadduumeHt
nosiesHoro  geicteus  (mamee —  KIIM)

terioBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJE.
TemaoBele  OBUTATEIIM. DKOJIOTHUECKUE

pOOIEMBI TETIOIHEPTETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHCD
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4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par####AI'PEI’ATHBIE COCTOSAHUMA BEHIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YuenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

AOCOIIIOTHAA M OTHOCHUTENbHAA BIAKHOCTD

BO31yxa. HachlmeHHslIit nmap

333

Teépmoe Temo.  Kpucramuimueckue U
amopHble Tema. AHU3OTPONHUS CBOWCTB
KPUCTAJLJIOB. Kunkue KPUCTAJUIBI.

COBpeMeHHHC MaTCpHraIbl

334

335

3.3.6

IInaBnenue u KpuUucCTaJllIn3alnus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHHE TEIIOBOTO OalaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUSI COBPEMEHHBIX MaTEPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

3.3.7

IIpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA
###HPar###IJIEKTPOCTATUKA

4.1.1

Onexktpuzauust Ten. OIEKTPUYECKHH 3apsij.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, TUDJICKTPUKA u

MOJYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

4.14

B3aumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  nosie.  Hampsok€HHOCTH

3IIEKTPUIECKOTO TOJIA. [Tpunmn




4.2

4.1.6

cynepno3unuy. JIMHUKM — HaNpsSKEHHOCTH
AJIEKTPUUECKOTO OIS
PabGota cun 3IIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTh MOTEHIINAIOB

4.1.7

[IpoBOAHUKYN U TUAIIEKTPUKU B TOCTOSIHHOM
JJIeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHHUIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSPKCHHOI'O KOHACHCATOpPa

4.1.9

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

#HHPar#H##TIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJJAX

YcaoBus CYIICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKAa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 1715 yyacTka LenH
123 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COTIPOTHBIICHHUE BEIIECTBA
494 [TocnenoBarensHoOE, napauleIbHOE,
o CMEIIIaHHOE COeAMHEHNUE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  CONPOTUBIIEHWE HCTOYHHMKA

Toka. 3akoH Oma Il TOJIHOM (3aMKHYTOM)

3neKTpudecKkon nenu. Kopotkoe 3ambikanne




4.2.8

4.2.9

DNeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TEMIEpPaTypHl.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOYIpOBOAHUKOB. CBOMCTBA p-n MEpexoa.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYEeCKU TOK B  DJIEKTPOJUTAX.
ONEKTPOIUTHYECKAS JUCCOLUaIs.

DNeKTpoan3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOATENIBPHBIE W HECAMOCTOATEIbHBIN
paspsia. PaziuyHbie TUIIBI CAMOCTOSATEIBHOTO

pazpsaa. Monnus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIBHBIC puoopsI,
JJIEKTPOOCBETUTEIIbHBIE pudopBHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIH 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThL. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.

N3smepenne OJIC mcTOYHMKAa TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmonenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA




4.3

#HH#HPari#MATHUTHOE I1O0JIE. OJIEKTPOMAI'HUTHAA

4.3.1

NHAYKINA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

432

MaruauTtHoe 1one. BekTtop MarHuTHOM
uHaykuud.  [lpuHIun — cyneprno3uiuu.
Jluaun MarnutHOM WHAYKUMH. KaptunHa
JUHUMA  MarHUTHOM MHAYKIUM  I10JIS

IIOCTOSAHHBIX MAarHuTOB

433

434

MarauTHOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JJIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBre NPOBOJHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  JlopeHma, €€ Moaynp u
HarpasjeHue. JIBUKEHuEe 3apsyKEHHON
YaCTHUILbI B OJHOPOAHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopentia

SIBneHune AIeKTPOMAarHUTHON UHAYKIIUU
[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU
/C WH]TYKITUH. 3akoH

INEKTpOMarHuTHOW uHAyKIu Dapanes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauTHOM II0JIC

4.3.10

[IpaBuno Jlenna

43.11

NHAYKTUBHOCTS. SIBnenue

camounaykiuu. IJIC camonHIyKIUU

4.3.12

9Hepr1/1;1 MAariMuTHOI'0O IIOJIA KaTylmiKhu C

TOKOM

4.3.13

DNEeKTPOMAarHUTHOE I10JI€




TexHuueckne YCTPOMCTBA: TMOCTOSHHBIE

MAarHUTHI, AIIEKTPOMATHUTEI,
4.3.14 JJIEKTPOJBUTATEb, YCKOPHTEIH
JJIEMEHTAPHBIX ~ YACTHIl, HWHIYKIIMOHHAS
neyb
[IpakTrueckue paboTHI. N3yuenue
MarHUTHOTO TIOJS KATYIIKH C TOKOM.
4315 HccnenoBanue nelCTBUS IMOCTOSIHHOTO

Mar’HurTa Ha paMKy C TOKOM.
I/ICCJ'IG,Z[OBB.HI/IG SABJICHUA

3JIEKTPOMArHUTHON MHIYKLIMHU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHas cucrema. CB0OOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
ITepwion, wacrora, ammumrtyna u ¢asa

KOJICOaHU

5.1.2

5.1.3

5.1

5.14

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTuuecKui

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIEOATEIBbHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYecknx  konebanusx.  CBs3b
aMIUTUTYIBI KoJIeOaHui HCXOJIHOU
BETTUYMHBI C aMIUTUTyJaMU KoJieOaHui e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJIeOaHus B
UAeadbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXAHUYECKUMHU W
JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona




5.1.6

5.1.7

3aKOH COXpaHEHUs SHEPTuu B HI€aTbHOM

Kosie0aTeaIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBasi. Breinyxaennbie

OJICKTPOMAardHuTHBIC KoJIeOaHHS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CHUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

MouHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeaaya U noTpedieHne dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
IIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPrHUHU.
Kynberypa UCIOJIb30BAHUSA

3JIEKTPOIHEPTUHU B MOBCEHEBHOMN KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUYECKUI 3BOHOK, JMHUU
NIeKTpornepeaay

ITpaktiueckue paboTsl. MccnenoBanue
3aBHCUMOCTH IIeproJia MaJlbIX KoJeOaHui
I'py3a Ha HUTHU OT JJIMHBI HUTH W MACChI
rpy3a. MccnenoBanue nepeMeHHOToO TOKa
B HEeTH u3 MOCJIEIOBATENBHO
COEAMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucropa

#H#PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexauunueckue BOJIHBI, yCi10BuUs

pactpoctpanenus. llepuoa. Ckopocth

5.2 S21 pacnpocTpaHeHusT W JJIMHA  BOJIHBI.
HOHGpG‘-IHLIC " OpOJ0JIbHBIC BOJIHBI

599 ###PartH## Natepdepennius u audpaxiys

MCXaHHNYCCKHX BOJIH




523

524

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3JIy4EHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenrtanus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKYyM€

525

5.2.6

5.2.7

CBolicTBa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpa)XKeHUE, NIPEJIOMIICHUE, MOJISIPU3ALINS,
mudpakius, uHTepdepenuus. CKoOpocTb

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNne 2J€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY
[IpuHUIMOBI PaMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC OKPY)KaIOIHCﬁ Cpeabl

5.2.8

TexHu4eckue yCcTpOMCTBA: MYy3bIKAaJIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JUarHoCTUKa B TEXHHUKE U MEIULUHE,
pamap, pamgMONPUEMHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

5.3.2

533

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

OtpaxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locrpoenue n300paxeHuii B IIIOCKOM
3epKaie

IIpenomnenne cBera. 3akOHBI MPETOMIIEHUS
CcBeTa. AOGCOTIOTHBIH MoKa3areb

IpCIOMIICHUS

534

Iomuoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHbI yros MOJHOTO BHYTPEHHETO

OTpaKE€HUs




535

5.3.6

5.3.7

Hucnepcusi cBera. CHOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparonye 1 pacceumBalolve JHH3HI.
Tonkas nun3za. POKYyCHOE PacCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BIL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

IaBaeMoe€ JIUH30HU

[Ipeneinsr [IPUMEHUMOCTH

FCOMeTpH‘ICCKOﬁ OIITUKH

5.3.8

Hutepdepennus cBera. KorepeHTHbIe
HCTOYHUKH. VenoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.39

5.3.10

5.3.11

5.3.12

Hudpakuuss  cBera.  JudpaxkmuoHHas
pemérka. Y cioBue HaOII0IeH s TIaBHbBIX
MaKCHMYyMOB npu naJeHuN
MOHOXPOMaTH4ECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAs
ONnTUKa,  JAudpakuoOHHas  pemeéTka,

MOJIIPOU T

[Ipaktuueckne  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  W300paxkeHW B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUHN CBCTA

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOpUU

OTHOCHUTCIIBbHOCTH: HWHBapUaHTHOCTb




MOJAYJII CKOPOCTH CBe€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEJIbHOCTH DUHIIITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpaIlCHHE
JUTUHBI
6.3 DHeprusi U UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b MacChl C SHEPTUCH U HMITYJIECOM
6.4 CBOOOJHOM YaCTUIBL. ODHEPrus MOKOs
CBOOOTHOW YaCTHIIBI

KBAHTOBAA ®U3MKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C €ro YacTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTKpBITHE u HCCIICIOBAHKE
7.1.2 dbororddexra. Onbiter A.I'. Cronerona.

3akoHb! poTo3ddexra

YpaBHeHue DOHHINTENHA s
7.1.3 dborordpdexra.  «KpacHas  rpaHUIAN
¢doroaddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYeCKoe IeUCTBUE CBETA

Texandeckne ycTpoiicTBa: OTOIIEMEHT,
7.1.6 ¢doronaTuuK, COJIHEYHAs Oarapes,

CBETOINOI

CTPOEHUE ATOMA

Monens atoma TomcoHa. OnBITEI
7.2.1 Pesepdopna o uccinenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

ITocrynater  bopa.  M3nydenne u
norjomieHue (OTOHOB TIPU  TMEPEXOe
7.2.2 aroMa C OJIHOIO YPOBHsS DJHEPrUM Ha

apyroii.  Buael  cnektpoB.  Cnektp

YPOBHEH HEPTUU aToOMa BOJIOPOJIa




7.3

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa yactuil. BoiHEBI Oe
bpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue yCTpocTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEPD

7.2.6

7.3.1

7.3.2

[Ipaktnueckue paboTel. HabmroneHue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapsl HaOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuto cocTaBa
paaroakTUBHOTO u3NMydeHus. (CBoicTBa
anbpa-, Oera-, ramma-Hu3I1y4eHHUs..
BrusHMEe pamuoakTUBHOCTH Ha JKUBBIC

OpPraHUu3MbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ucio

anpa. M3oromnsl

Anbda-pacna. DIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3IydYeHHe. 3aKOH  PaguOaKTUBHOIO

pacmana

7.3.5

OHeprusi CBSI3M HYKIIOHOB B  sJIpe.

Snepubie cunbl. Jledext macchl sipa

7.3.6

Snepuble peakuuu. JlemeHue U CUHTE3

aaep

7.3.7

Snepubii  peaktop.  TepmosimepHbId

cuare3. [IpoGieMbl M  MEPCIEKTHUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM HHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI SIAEPHONU DHEPIeTUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuibcoHa, SAIIEpHBIA peaKTop,
aToMHast 6oMba

[Ipaktuyeckne pabotel. MccnemoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnus, sIpKue

3Bé3HI)I, IIJTAaHETHBI, UX BUAUMOC NBUKCHUC

Comnueunas cucrema. I[lmaHeTsl 3€MHOU
rpynnsl.  [lma"eTel-ruranTel U UX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)IC TIJIAHCTHI. Mam,le

tena COTHEYHOM CHCTEMBI

8.3

8.4

8.5

Connue, d¢otochepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk snepruu CoHia u 3BE371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
nx B3aMMOCBSI3b. Huarpamma
«CTEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE37] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

#H##Par###BHyTpeHHEE CTpOCHUE 3BE3LL.
CoBpeMeHHbIE MPENCTABICHUS (o]
MIPOUCXOXKACHUN W IBOJIHOLUN COHHHa u

3BE3. DTankl )KU3HU 3BE3T

8.7

Muneunbiii Ilyte — Hama ["amakTuka.

CnupanbHasgs  cTpykrypa  ['anmaktuku,




8.8

pacnpeneneHue 3BE3/A, Ta3a M IBUIM.
[Tonoxxenue wu nBwxkenne ConaHua B
lamaktuke. Ilmockas wu  cdepuueckas

HOJACUCTEMBI | aJlTakTUKHA

Tuner ranaktuk. PaguorasakTwku H

KBa3apbl. YEpHBIE IBIPHI B siIpax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO0na. Pa3z0eranue rajgaxkTHK.
Bospact u pamuyc Bcenennoit, teopus
bonpmoro B3peBa. Mogens «ropsuein

Bcenennoii». PenmmkroBoe H3JIyUYCHUC

8.10

MacmitabHast  cTpykrypa  BcenenHoil.
Meraranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUH




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®usuka 10. bazosbiii ypoBenb. Mskuiie I'.4., Byxosues b.b., Corckuit H.H. ,tox penakuuei
[TappentreBoit H.A. -M.: AO “UznatensctBo “IlpocBenienue
®usuka 11. bazosbiii ypoBeHnb. Mskumies I'.41., byxosues b.b., Hapyrun B.M.. ,ox
penakueii [TapdentreBoit H.A. -M.: AO “UsnarensctBo “Ilpocemnienne

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

®I'OC COO no ¢pusuke. DeaepanpHast padodasi MporpaMma CpeIHero o0Iero oopa3oBaHus
1o Gpu3HKe.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

HasBanue caiita Anpec caiita AHHOTaNUSA

Poccuiickuit http://experiment.edu.ru Nudopmarus 060 Bcex Bugax
001eo0pazoBaTenbHbIH TOPTaT 00pa3oBaTeNbHOM MPOAYKIMH
1 yCIYT, HOPMaTHBHBIX
JIOKyMEHTaX (BKIFOYast
ouIMATIbHBIC TEKCTHI),
COOBITHAX 00pa30BATEIBHOMN
JKU3HH.

Bbubnmoreka [JOK https://m.edsoo.ru Ha caiiTe mpeacTaBieHs
HaOOPBI MUPPOBBIX PECYPCOB K
0O0JIBLIIOMY KOJIMYECTBY
YPOKOB, HIHHOBAallUOHHBIE
y4eOHO-METOTNICCKUE
pa3paboTKH, pa3HOOOpa3HbIe
TEMATHYECKHE U ITPEIMETHBIE
KOJUIEKIIUU

OUIN https:/fipi.ru/ OdunnanpHeiil nopran
denepabHOTO UHCTUTYTA
MeAarornieckux N3MepeHuH,
/1€ HaXOAUTCS HHPOPMAIIHS O
roCy/1apCTBEHHON UTOTOBOM
arrecramuu (EI'D, OI'D), a
TaK)Ke OTKPBITHIN OaHK
3aJIaHAM, METOIUIECCKIC
MaTepuaibl, CielupUKaIuu 1
KOIU(PUKATOPBI JIJIs
MTOTOTOBKH K IK3aMeHaM



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://m.edsoo.ru/
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