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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAIOB C 3aJaHHBIMHU CBOMCTBaMH U Apyrux. M3ydyenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 111 ypOBHS CpPEIHETO 00IIET0 00pa30BaHUS MOTOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIeHUA
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON Teopuu, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TMOJAX0A B Kypce (PH3UKK peanmu3yercs Mpexiie
BCEro 3a CYET OpPraHM3allMU 3KCIEPUMEHTAIbHON AESTeNbHOCTH O0YyYarouIuXcs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTUUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS y4YaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OOecTeunBaeTcsi OBJAJCHHE OOYYAIONIMMUCS YMEHHSIMH TPOBOJMUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacuETHBIX 3aJa4 MPUOPUTETOM SABIISIFOTCS 337a4u C SBHO 3aJJaHHOU
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAaHUS (PU3NYECKUX SBICHUM U TPOILIECCOB B OKPYXKAIOUICH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (PU3MKH Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE I BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IporpamMme Mo (PU3MKE KIIOUEBbIX JIEMOHCTpaluil s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTrcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB U 0OECIIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPU.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (POPMHUpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyecKuX 3HAaHUI U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

npoluecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01iero oopa3oBaHus:

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

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHWM B TMPUPOJAE U NI NPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHHE CIOCOOOB pEIIEHUS PAa3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3ganue GU3NIECKOW MOJCIH, aJIcKBAaTHON YCIIOBUSM 3a7a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUEC METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS W TMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HHTEpIpeTanuu UHPOpMaIluy,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HezielN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3HMKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUIECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
ocoOCGHHOCTEH oOyuarmmxcs. JlabopamopHuvie u npakmuyeckue pabomol
NPOBOOSMCS C UCNOTL30BAHUEM COBPEMEHHBIX NPUOOPOE U 000PYO0BAHUS YEHMPA
«Touxa pocmay.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o0 mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBMKEeHUE. [[BUKEHNE MAaTEPUAIIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIC MEPEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHECHHEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temreparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLiecCcoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MOPAKTUUECKOE NPUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  IIpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. Jlusnexkrpudueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBI M HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHXKYILAs CUjla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABMXKYINAs CHJIA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykvHHBIN MasTHUK. MaTremMaTu4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

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

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U OoNTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne n3o0pakeHnit B COOMPAIONINX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEphEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

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

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.
OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»

dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousHoBbIe cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCJENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX (PUryp u 00bhEMa Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALNTNYECKON PEIIETKH, CIEKTPAJIbHBINA aHATU3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

[TnanupyemMbie pe3yabTaThl OMHPAIOTCS Ha BEAYyIIHME IIEJIEBBIE YCTAHOBKH,
OTpaKaroIe OCHOBHOM CYITHOCTHBIA BKJIAJ M3y4aeMOW MPOTpaMMbI B Pa3BUTHE
JUYHOCTH OOYYAOIIUXCs, WX CIIOCOOHOCTEH C HCIIOJIb30BaHHEM OOOpYHAOBaHUS
neHTpa «Touka poctay.

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTH TOCTUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0JKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKA 00YYaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aMMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTaHCKON UIAEHTUYHOCTH, TAaTPUOTU3MA,

[IECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILEro;



4) 3¢TeTHY€eCKOr0 BOCITUTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4Ieckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEPEC K pa3InyHbIM cdepaM MpodhecCHOHATBHON IEATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3KUKHN Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJNbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

Cc()OPMUPOBAHHOCTH MMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUECKON HAYKH;

OCO3HAaHME UEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECcCe
U3y4eHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIAEA0BATENbCKYIO IEATEIbHOCTh
WHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3zoBble JJornueckue aAelicTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEISATh LENU JIEATEIbHOCTH, 3a/1aBaTh IAPAMETPbl U KPUTECPUU UX
JIOCTUKCHMS,
BBISBJISITH  3AaKOHOMEPHOCTA M TNPOTUBOPEUMS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTEepUAIBbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM JESITEIIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEAIbHOTO, BUPTYAJTIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.



ba3oBble ucciaenoBarejbCcKue 1eHCTBUSA:

BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BJIAJICTh BHUAAMHU JICSITEIBHOCTA IO TIIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYaIlUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISITh NPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUS, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKIECHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOU
NEeSATeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA TO0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBISITh IOUCK, aHAIMU3,
CUCTEMATHU3AIMIO U HMHTEPIPETANui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUWA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHU IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OOpPMAIMOHHOU
0€e30IMaCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpXKAHUS B pa3IUYHBIX (opMarax c
y49€TOM Ha3zHAYeHUS] HHPOPMAIIUU U TIEICBOM ayIUTOPHH, BEIOUPAsi ONTUMATILHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYILECTBIAThH OOIICHNE HA YpOoKaxX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

IPUHUMATh LEJIM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IOBEICHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe el CTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;



BJaJ€Th HABBIKAMU  MO3HABAaTEIbHOW  peQuIeKCHH KakK  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JpPYyTMX IpU aHaIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TMpPU aHaIu3e pPe3yiIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce 1ocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS IPOTPaMMBbI 11O
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUACTh HApPaBJICHUS Pa3BUTH COOCTBEHHOM AMOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro IMpPH OCYIIECTBJIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

MPEAMETHBIE PE3YJIBTATDBI
K xoniry o0yuenus B 10 Kiacce nmpeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU JACSATEIIbHOCTH JIFOAEH;



YUUTBHIBaTh TPAHUIBl MPUMEHEHHS W3YYEHHBIX (U3MUYECKUX MOJENIECH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnU GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOO/IHOE MAJCHUE TeJl, JBUKEHHE MO OKPYKHOCTH, MHEPLHUS, B3aUMOJICHCTBUE
Ten, AupQy3usi, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE >KUJKOCTEN M TBEPIBIX TEl,
U3MeHeHue o0bEMa TeN MpU HarpeBaHuM (OXJIaXIEHUH), TEIJIOBOE PABHOBECHUE,
UCIIapeHue, KOHAEHcAlusl, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXK/IYy NapaMeTpaMH COCTOSIHUSA ra3a B M30MIPOLECCax, ICKTpHU3aLus Tell,
B3aUMOJICUCTBHE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMELIECHNE, CKOPOCTh, YCKOPEHHME, Macca Teina, CHIa,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXOoJUTh (OPMYJbl, CBA3BIBAIOLIME JaHHYIO (DU3UUYECKYIO BEJIMYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKash SHEPIUsl XaOTHYECKOTO JBHYKEHUS MOJIEKYJ, CPEJHEKBAAPATHYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EOUHUIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE M0JI€, HANMPSKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh MOTEHLIUAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJIMYMHAMY;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMITBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBIMOJHATh HKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4€OHOTO SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY M3 NPEAJIOKEHHOTO 000PYI0BaHMsI, IPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIMYUMHAMH  C
VCIIOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpPOBATH PE3YNbTATHI MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJTUYUH B BUE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UMUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUH C OMNOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUU [JISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNNA U MPEICTABICHUS
yu4eOHOW W Hay4YHO-TIONMYJIAPHOM WH(GOpPMAIlMK, TONYYEHHOW U3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMyto HH(POPMAIHUIO;



MPUBOAUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHMS 110 (PM3HKE B TTOBCEAHEBHOM KU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAsli MOJIeJIb aTOMHOTO sifpa MpU pPEIIeHUU (HU3NIECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKUMs, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3gdext (hoTodddexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SABJICHUSA (HpOLI€CCBI), HUCIIOJIb3Yys (bPIBI/I‘IeCKI/IC BCINYHUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chja TOKa, JJICKTPHYCCKOC HAIIPSAXKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, HHAYKTHBHOCTDb
KaTyIIKHU, SHCPIHA ISJICKTPHUYCCKOTO W MAIrHUTHOI'O HOHeﬁ, nepuoa M YacTtorTa
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe



TapMOHUYECKUX DJIEKTPOMATrHUTHBIX KoJieOaHui, (OKYyCHOE pacCTOsHUE U
ONTHUYECKasi Cuja JHMH3bI, NMPU OMHCAHUU MPABWIBHO TPAKTOBATH (U3UYECKUHN
CMBICT HCIIOJNBb3YyEeMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(opMyJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUMHY C JPYTUMH BEIUYUHAMY;

ONKCHIBaTh H3YYCHHbIC KBAaHTOBBIC SIBIECHHUS U IPOLECCHI, HCIOJIbB3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MYECKHIl CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BEJIMYHMHAMH,
BBIUUCIISTH 3HAUCHNE (PU3UUYECKOMN BEIINYNHBI;

aHAIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI U NMPUHIUINBL: 3aKOH OMa, 3aKOHBI MIOCJIE0OBATEIBLHOTO U MapajlIeIbHOTO
COEMHEHMsI TPOBOAHMKOB, 3aKoH Jlkoyns—JleHna, 3aKOH 3JI€KTPOMarHUTHON
WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUS DSHEPTUH, 3aKOH COXpPAaHEHHUS HMITYJIbCa, 3aKOH COXpPaHCHHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOI0 uuMcia, MOCTyhaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH,

OTIpENENATh HAIIPABJIEHUE BEKTOPA UHIYKIIMU MarHUTHOTO OJI MPOBOJIHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTb U OIKCHIBaTh H300pa)K€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUUW W
IPOLIECCOB C MCMOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUN: MpPU HTOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y yueOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMsI, TPOBOJAUTH OTBIT U OPMYITUPOBATH
BBIBO/IHI,

OCYIIIECTBIAThH MPSMbIE U KOCBEHHBIE M3MEPEHUsI PU3NUECKUX BEITUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUI: NIPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATh pPE3YJbTAThI
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BUAE TaOnMil U TpaduUKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0o1aTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCIIEJOBAHUNA B
pamMKax y4eOHOTrO SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM



JESTEIIbHOCTH C HCIIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl U3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE NIl €€ pEIIeHUs, MPOBOJUTH PacuéThl M OLIEHWBATH PEATbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

MCTIOJIb30BAaTh MPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPEICTABICHUS
yu4eOHOW ¥ Hay4HO-TIONMYJIApHOW HWH(GOpMAIMKU, IOJYYEHHON W3 pa3iIyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSCHATh TPHUHIMIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU ISl
oOecrieueHus: 0€30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
TOBEJICHUS B OKPYXAIOIIEH CpelIe;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 0 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 6 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL o https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 5 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 bubnuotexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 4 1 bubmorexa [JOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpouabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Boanbiii MMOT-156. ®duszuka — Hayka o
1 npupoae. HayuHnble  MeTOApl  MO3HAHUS 1 bubmmorexa LIOK
PHPOZE. i A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Porp um wmecro ¢usuku B QopMHUpOBAHUU
2 COBPEMEHHOW HAay4YHOH KapTHHBI MHUpPA, B 1 bubmmorexa [JOK
p . i p . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexanuueckoe aBuxkeHHE. OTHOCUTENBHOCTh
MEXaHUYECKOTO IBMXKEeHUs. CucTtema OTCUéTa.
3 Tpaexropus [lepemenienune [Ipoekuun 1 bubamorexa LOK
P prit. P ' P https://m.edsoo.ru/ff0c3508
NIEPEMELICHUS] U CKOPOCTH Ha OCH CHCTEMBI
KOOpJMHAT.
PaBHOMEpHOE MpPSAMOIMHENHOE JBUXECHUE.
Cpennss u MTHOBEHHas CKOpOCTH bubmuoreka [IOK
4 . 1
MaTtepuanbHoi Touku. Ciimpomerp. CioxeHue https://m.edso0.ru/ff0c3620
NEPEMELIEHUI U CII0KEHUE CKOPOCTEN.
[lepBuunblii Ha pabouem mecre MOT-158.
5 JlaGopatopHas pabora «M3yuenue 1 1
HEPaBHOMEPHOTO  JBHKEHUSI C  LEJbIO
ONpeJIeTICHUsI MTHOBEHHOM CKOPOCTH»
6 PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE 1 bu6muoreka [IOK

newxkeHne. CBoOomHOE ManeHue. YCKOpPeHHUE

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBOOOIHOTO TmajeHus. JIBI)KEHHE CHapsJIOB
['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpeHUs, nyTH u nepeMenieHHs
MaTepuaibHOU TOUYKU OT BpEMEHHU.

[MoTopuseii MOT-158. JlabopaTtopHas pabota
«M3ydyeHue JBWXKCHHS Teia, OPOIICHHOIO
TOPU30HTAILHO

KpuBosmueliHoe — aBumxkeHue.  J[BU>KeHHE
MaTE€pUaIbHOM TOYKM TII0 OKPYKHOCTH C
IIOCTOSIHHOW 10 MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMHENHas CKoOpocTh. llepuon wu
yactota obOpaieHus. LleHTpocTpeMutensHoe
ycKopeHue. PeMEHHBIE niepenauun

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3ada

[IpuHnun otHocuTensHOCTH I'anunes. [lepBbii
3akoH HproToHa. IHepuuanbHbIE CHUCTEMBI
orcuéra. Macca Ttena. Cuna. [lpuHnun
cynepno3uuu cuil. Bropon 3akoH Herotona
JUIi MaTepuaJbHOW TOYkHU. Tperun 3aKkoH
HeroToHa 111 MaTEepUAJIbHBIX TOYEK.

bubmmoteka IIOK
https://m.edsoo.ru/ff0c3be8

10

[Tostopusit MOT-158. JIaboparopHast padoTa
«M3yuenune ABMKEeHUs Opycka IO HAKIOHHOM
IUIOCKOCTH» € MCMOJIb30BaHHeM LH(POBOro
odopynoBanusi «Touka pocray»

11

3aKOH BCEMHUPHOTO TATOTeHUs. Cuia TIKECTH.
IlepBas kocMmHuueckass CKOpPOCTh. JIBHMKEHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

but6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

15

16

17

18

Tpenune. Buapl Tpenusi (IOKOs, CKOIBbXEHUS,
kauenus ). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsI CKOJIBKEHHSI M CUJa TPEHHS IOKOS.
Koaddunuent tpenusa. Cuiia conpoTHUBICHUS
IIpU JIBOKEHMM TeNla B >KUJIKOCTH WJIM Tase.
THoamunHuky.

HOCTyrIaTCJ'IBHOC M BpallaTCJIbHOC OBMXCHUC
a0COJIFOTHO TBépI{OFO Tenma. MOMEHT CHIIbI
OTHOCHUTCJIBHO OCH BpalllCHUA. IInedo cumsl.
Ycnosus PaBHOBCCHA TBépI[Ol"O TCIa.

NmMnynee  marepuanbHOM  TOuku  (Telna),
CUCTEMBl MaTEpUaIbHBIX TOYeK. Mmmynsc
CWJIBI 1 U3MEHEHHUE UMITYJIbCa Tea. YIIPyrue u
HEYIPYrUue CTOJKHOBEHUS. 3aKOH COXPaHECHMUS
UMITYyJIbCa. PeaktuBHOE JBUKCHHUE.
TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE
IPUMEHEHUE: BOJOMET, IBUKEHHE PAKeT.

[TosropHselit MOT-158. JlabopaTopHas pabora
«M3ydyeHne abCONIOTHO HEYNPYroro yjaapa c
IOMOIIBIO  JIByX  OJMHAKOBBIX  HHUTSHBIX
MasiITHUKOB)

Pab6ota CUIIBI. MoiHoCTb CHUIIBI.
Kunernueckas sHeprusi MaTepuaibHON TOUKH.
Teopema 00 W3MEHEHHMH KHHETUYECKOU
SHEPIUHU.

[TorenmmansHas »Heprus. I[loTeHnumanbHas
SHEPrus yIpyro nehopMUPOBAaHHOK
npyxuHbl. lloTeHunanbHas dHeprus Tena
BONIM3U MOBEPXHOCTH 3emiu. TexHu4eckue

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3f76

bubnunoreka LIOK
https://m.edsoo.ru/ffOc41a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4502

but6mmoreka [IOK
https://m.edsoo.ru/ffOc46l1a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

YCTPOWCTBA M NPAKTUYECKOE IMPUMEHEHUE!
KONEp, MPYKUHHBIN MUCTONIET

19

HOTGHLII/IaJILHbIe 1 HCIIOTCHLOUAJIBHBIC CHIIBI.
CBsa3b pa6OTBI HCIMMOTCHIIMAJIbHBIX CUII C
U3MEHEHHEM MEeXaHNYeCKOU SHCPTHUU CUCTCMBbI
Tel. 3aKOH COXPAaHEHHS  MEXaHUYECKOU
SHEPrUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

20

21

22

23

24

KonTposabnas padora no teme «Kunemaruka.
Jlunamuika. 3aKOHbI COXPaHEHUSI B MEXaHUKE»

OCHOBHBIE ITIOJIOXKCHU A MOJICKYJIAPHO-

KUHETHYCCKOU TCOPHUUM MW HX  OIIBITHOC
obocHoBanne. Macca u pa3Mepbl MOJICKYII.

KommuectBo BEIIIECTBA. [Tocrosinuas
ABorazpo.
BbpoyHoBckoe JBUKEHHUE. Huddysus.

XapakTep JBWXKEHHS U  B3aMMOJICHCTBHS
YyacTUIl BeliecTBa. MoJenu CTpOEHUsl rasos,
KUJKOCTEH ¥ TBEPABIX T M OOBSICHEHUE
CBOMCTB BEIISCTBA HA OCHOBE dTHUX MOJCIICH.

Mopnens  upeanpHoro  rasza.  OcHOBHoOeE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH U/I€ATIBLHOTO rasa.

TemmoBoe paBHOBecue. Temmeparypa u e€
u3mepenue. Illkama temneparyp Llenscus.
AbGcomoTHas TeMiepaTypa Kak Mepa cpeaHen
KMHETUYECKOW DHEPIUM [BUKEHUS MOJEKYIL.
[IIxkana temneparyp KenbBuna. TexHuueckue
YCTPOMCTBA M TPAKTUYECKOE IPUMEHECHHUE:
TEPMOMETP

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4b74

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

25

VYpaBHenue MenneneeBa-Knaneiipona. 3akoH
JanpToHa.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

26

[lepBuunslit Ha paboyem mecre MOT-158.
JlaboparopHas pabora «OmpeneneHue mMacchl
BO3[lyXxa B KJIACCHOM KOMHAaTe€ Ha OCHOBE
U3MEpeHUil 00bEéMa KOMHATHI, NaBICHHUS H
TEMIIEpaTyphl BO3/1yXa B HEM»

27

l"a3oBbie 3ak0HBI. M30mpoIiecch B HCATbHOM
ra3e C TMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe mpencraBieHue H3OMPOLECCOB:
u30TepMa, H30xopa, m3obapa. TexHuueckue
YCTPOMCTBA W TPAKTUYECKOEC MPUMCHCHHE
OGapomertpa.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

28

29

30

31

32

Pemenne 3amag mo Teme «I'a30BBIC 3aKOHED

Konrponbnas pabora mno teme «OCHOBHBIE
MIOJIO’KEHHUS MOJIEKYJIIPHO-KUHETUUECKOM
TEOPUN»

TepmonuHamuueckass cucrteMa. BHyTpeHHsA
SHEPIusi TEPMOJMHAMHYECKOW CHCTEMBI H
crocoObI €€ n3MeHeHns. Koan4yecTBo TEMIOTHI
u paboTa. BHyTpeHHsIs SHEPTHs OTHOATOMHOTO
uJeabHOTO Ta3a. Buaesl Teruionepenaydu:
TeHHOHPOBOHHOCTI), KOHBCKIIHA, I/I3J'Iy‘—IeHI/Ie.
Kanopumerp

Pemenne 3agau 1mo Teme «BHYTpeHHﬂﬂ
SHEPTHUA OAHOATOMHOI'O NACAJILEHOTO Ira3a»

Pabora B TepMonHAMUKE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

33

[Tonarue 06 agmabatHom mporecce. [lepBblit
3aKOH TePMOAWHAMUKH. [IpUMEeHeHNE IIepBOTo
3aKOHA TEPMOAMHAMHUKH K H30MPOIECCaM.
I'padurueckas nHTEpHpeTalys padboThl rasa.

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

34

Pemienne 3amau Ha MPUMEHEHUE TEPBOTO
3aKOHA TEPMOIMHAMUKHI

35

36

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpaTtumocTs poneccoB B PUPOJIE.

TennoBble MawmuHbl. [IpuHIMOBL JEHCTBUA
TEIJIOBBIX MAallWH. JIBUraTenb BHYTPEHHETO
CropaHus, OBITOBOM XOJIOAUJIbHUK,
kouaunuoHep. IIpeoOpazoBanus »HEpruu B
TETIOBBIX MalllMHAX. Koadpurment
MOJIE3HOI0 JEHUCTBUS TEIUIOBOM MAIMHBI.
Hukn Kapao 1 ero xKo3QpUIMEHT TOJIE3HOTO
JICUCTBUA.

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [IOK
https://m.edsoo.ru/ff0c600a

37

38

Pemienne 3amau Ha NPUMCHCHUC TICPBOI'O
3aKOHa TCPMOJHMHAMUKHA

DKOJIOTHYECKUE HpO6JIeMBI TCIIJIOSHCPTCTUKH.

39

[TapooOpazoBanue " KOH/JICHCAIIUS.
Ucnapenue wu kunenue. AOcCOmOTHasI U
OTHOCHTEIIbHAS BJIAYKHOCTh BO3AyXa.
Hacpienneii  map.  YaeneHas — Teriora
napooOpa3zoBaHusl. 3aBUCHMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

bubmmoteka IIOK
https://m.edsoo.ru/ff0c63b6

40

[TosTopusii UOT-158. JlaGoparopHas padoTa
«3MepeHre OTHOCHUTEIILHOW W a0COJIFOTHOU
BIIQXKHOCTH BO3JIyXa»



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6

Tsépnoe Teno. Kpucramnnueckue u amopgpHbie
Tesna. AHU30TPONHS CBOWCTB KPHUCTAJLIOB.

bubnunorexa LIOK

41 Kunkue KPUCTAJLIBI. CoBpeMeHHbIe https://m.edsoo.ru/FOC65H0

MaTepuaibl. [lnaBiaeHne W KpUCTAJUIM3AIMS.
VY nenpHas TerioTa miaasnenus. Cydonumarusi.
bubnunoreka LIOK

42 VYpaBHeHUE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820

43 O6o06maromuit YPOK «OCHOBBI bubmmoreka [JOK
TepMOJIMHAMUKHU. Da30BbIC MEPEXOIbI» https://m.edsoo.ru/ff0c6938

44 KontponpHast pabora mo Teme «OCHOBBI bubnuoreka [IOK
TepMOJUHAMUKHU. Pa30BbIE MEPEXOIBI» https://m.edsoo.ru/ff0c6a50
OnekTpuzanusi Tel. OJIEKTPUYECKHM 3aps.

45 [Ba BHUJA BIEKTPUYECKUX 3apsa0B. bubnnoreka [JOK
DIEKTPOCKOII. DNeKTpOMETD. 3aKoH https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUsI AJIEKTPUUYECKOTO 3apsiia.

46 B3aumopeiicteue 3apsinoB. 3akoH Kymona. bubnnorexa [JOK
TouYeyHbIi dIIEKTPUYECKUN 3apsi. https://m.edsoo.ru/ff0c6ced
Onektpuueckoe  mone.  Hampspk€HHOCTD

47 3JIEKTPUYECKOTO TIOJIAL. [Ipuamn bubmuoreka [IOK
CYNEPIO3HUIUU IEKTPUUECKUX MoJIeH. JInHun https://m.edso0.ru/ff0c6df2
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

[IpoBogHUKH u JUDIICKTPUKH B
48 BJ'IpeKTPOCTaTI/I'—IeCKOM TnoJe. Hnane]iTquecxaﬂ bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD

49 PaGora cunm  3MeKTPOCTATUYECKOTO  MOJIS. bubnuoreka [IOK
ITorennuain. PasHocTh TOTEHIIHAIOB https://m.edsoo.ru/ffOc6f00

50 DIEKTPOEMKOCTb. Konpnencarop. bubmuoreka [{OK

SJ'ICI(TpOéMKOCTB IJIOCKOT'O KOHJACHCATOpPA.

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126

o1

52

53

9Hepm;1 3apsHKCHHOI'O KOHACH CATOpa.

[TpuHIMn IEUCTBUS u MPUMEHEHHUE
KOHJIGHCATOPOB, KOIMUPOBAJIBHOIO arrapara,
CTPYHHOTO TPHUHTEpA. OJIEKTPOCTATHUYECKAS
3amuTa. 3a3eMJIeHUE MIEKTPOIIPHOOPOB

Pemenue 3anau «OnekTpocTaTuka»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

54

55

56

57

KonrtpomnbHast pabota o TeMe
«INEKTPOCTATUKAY»

DIIEKTPUUECKUI TOK. Ycnosus
CyILIECTBOBaHUS ANEKTPUYECKOTO TOKA.
Hcrounnku Ttoka. Cuia Toka. Ammnepmerp.
ITocTosHHBIN TOK.

Hanpsixenue. Bonbrmerp. 3akon Oma i
ydacTka LETIH. DNeKTpruyecKoe
COIIPOTHUBIICHHUE. Peocrar. VY nensHOE
CONPOTHUBIICHUE BEILIECTBA.

ITocnenoBarensHOE, napajiesibHOe,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHUKOB.

bubmmoreka IIOK
https://m.edsoo.ru/ff0c74f0

58

Pabota snextpuyeckoro Toka. 3akoH Jxoymsa—
Jlenna. DOnekTpoHarpeBaTeiIbHblE TMPUOOPHI.
MorHoCTb IEKTPUYECKOTO TOKa.
ONEKTPOOCBETUTENbHBIE TPHUOOPHI.

bubnmorexa [IOK
https://m.edsoo.ru/ff0c7838

59

ONEeKTpoABMXKYyIIass CWIa M BHYTPEHHEE
CONPOTHUBIIEHHE MUCTOYHMKA TOKA. 3aK0H Oma
JUIST  TIOTHOM  (3aMKHYTOM) AJIEKTPUUYECKOM
nenu. Kopotkoe 3aMbIkaHue.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60

61

[lepBuunslit Ha paboyem mecre MOT-158.
JlaGopatopnast pabora «M3mepenne DJIC
UCTOYHMKA TOKa M €ro BHYTPEHHETO
COIIPOTHUBIICHUS c HCMOJIb30BAHHEM
uudposoro odopynosanus «Touka pocra»

KonTtponpHas padora mo teme «IlocTossHHBII
3JIEKTPUUYECKUNA TOK»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8a8a

62

DneKTpOHHAs IIPOBOAUMOCTh TBEPABIX
METAJIJIOB.  3aBUCHUMOCTb  COIPOTUBJICHMUS
METAJUIOB oT TEMIEPATYPHI.
CBepXnpoBOIUMOCTb. Tepmomerp
COIIPOTHUBIIEHUS. TepMUCTOD.

63

[MoynpoBoaaukn. COOCTBEHHAS U IIPUMECHAS
IIPOBOAMMOCTh IOJIYIPOBOJHUKOB. CBOMCTBa
p—n-nepexona. IlosynpoBOAHUKOBBINA AUOI.
[ToxynpoBOAHUKOBEIE pUOOPBHI.
DOoTOPE3UCTOPEI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

64

65

66

OnekTpuueckuid TOk B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MYYKOB. BakyyMHbIN 110x

DNEKTPUYECKUH TOK B PACTBOPAX U pacIjiaBax
3JIEKTPOJIUTOB. ONEeKTPOIUTHYECKAS
aucconuanus. Diekrponns. ['anbBaHuka.
ONEeKTpUYECKUM TOK B rasax.
CaMoCTOATENbHBIE W HECAMOCTOSITENIbHBIN
paspsan. Moinnus. [Tnazma.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc82ba

but6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

67

O6oOmatomuii  ypoKk MO  Temam 10
kJacca/Bceepoccuiickas mpoBepoyHas pabora

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc8f6c

68

O6o06matomuii ypok mo TeMam 10 kimacca

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[locTtostHHple  MarHuThl. B3aumopeiicTBue
MOCTOSIHHBIX MAarHUTOB. MarHuTHOe MoJe.
Bekrop MmarHutHONM wmHAaykuuu. IlpuHnun
bubmuorexa [JOK

1 CyNEpIO3UIIMM MArHUTHBIX Iosen. JIuHum 1 https://m.edsoo.ru/ff0c9778

MarHuTHon wuHAyknuu. Kapruaa nuHuin
MarHuTHOM HHIYKLUWH TOJSA ITOCTOSHHBIX
MarHuTOB.

MarnuTHoe TI0JI€ TPOBOJHUKA C TOKOM.
Kaprrna nuHui MHIYKIMHA MarHUTHOTO T10JIA
JUIMHHOT'O MpSAMOTO MPOBOJIHUKA Hu bu6mmoreka [IOK

3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJTHHKA, https://m.edsoo.ru/ff0c98fe

KaTymku ¢ TokoMm. Omeir  Opcrena.
B3aumoneicTBue NpoBOJHUKOB C TOKOM.

[MoBropusiit  MOT-158.  JlabopaTopHas
3 pabora «l/3y4eHWe MarHMTHOTO  TIOJIS 1 1
KaTYyILIKA C TOKOM»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlelicTBUE MarHUTHOTO T10JI1 HA TIPOBOTHUK C
4 tokoM. Cwia Awmnepa, e€ Moaylb H 1
HalpaBJICHUE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JIBroKeHHE — 3apsDKEHHOM — 4acTHIbl B
5 OTHOPOJAHOM  MarHutHoMm mojae. Cuia 1
JlopeHnuia, e€ Moynb U HanpasieHue. Pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

cuibl JlopeHna. Y CKOpHUTENHN 3JIE€MEHTAPHBIX
4acTHUIl

SIBneHMe  DIEKTPOMATHUTHOW  HMHIYKIUH.
[ToTok BEeKTOpa MarHUTHOM MHIYKLIUH.
[ToBropuenii  MOT-158.  JlabopaTopHas
pabora «UccnenoBanue SIBJICHUS
ANEKTPOMArHUTHOM WHYKITHI)

Buxpesoe AJIICKTPUIECKOE IOJIE.
DNEeKTPOABMKYIIAsl CHJIa HHAYKIHH B
MIPOBOHHKE, JABIKYILIEMCS TIOCTYMATENbHO B
OJIHOPOJIHOM MarHMTHOM IIOJI€.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

SBrenne camMOMHAYKUMU. WHIYKTHUBHOCTB.
DNEeKTpOoABMAKYILAsA CHJIa CaMOMHIYKIUU.
DHeprusi MarHUTHOrO TIOJISI KaTyUIKU C
TOKOM. DJIEKTPOMAarHuTHOE TOJI€.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa M NPAKTUYECKOE
IIPUMEHEHHUE: 3JIEKTPOMArHMTHI,
JJIEKTPOJIBUTaTENb, YCKOPUTEIN
JJIEMEHTAPHBIX YAaCTHLI, UHIYKIHOHHAs [1€Yb.

11

12

KontponpHas pabota mo teme «MarHutHOe
II0JIC. SHCKTpOMaFHI/ITHaﬂ UHIAYKOUS

Konebarenpuas cHCTEMa. CBo0OoHbBIE
MexaHuueckue konebaHus.  [IpyuHHBIN
MasITHHUK. MaremaTnaeckuii MAasiITHUK.
I"apmonnueckue KOJICOaHHSI. [Tepuon,
4acToTa, aMIuuTyna W ¢asza KoJieOaHUM.
VYpaBHEeHHE TapMOHMYECKUX  KOJICOaHMIA.
[IpeBpanienue 3Hepruu Mpu rapMOHUYECKHUX
KOJIE0aHMX.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

[lepBuunbiii Ha pabouem mecre MOT-158.
Jlaboparopnast  pabora  «MccinenoBanue
3aBHCUMOCTH IEpUOJIa MAaJbIX KoJieOaHuit
rpy3a Ha HUTH OT JUIMHBI HUTH ¥ MAacChI
rpy3a»

[pencraBnenne o 3aTyXarOIMIUX KOJICOAHUSX.

BriHyX/IeHHBIE MEXaHUYECKHE KOJICOAHUS.
Pezonanc.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

15

KonebarenbHblit KOHTYD. CBoOoiHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B UACATHHOM
K0J1e0aTeIbHOM KOHTYpe. 3aKOH COXPaHEHHUs
HEPrUM B  HJCAIBHOM  KOJeOaTeIbHOM
KOHTYPE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

16

17

18

19

20

Amnanorus MCKOY MEXaHUYCCKUMU u
QJICKTPOMAariMTHBIMHA KoeOaHUSIMU.

®opmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTrUU B UJACATBHOM KoJebaTeabHOM
KOHTYpE

IIepemeHHbII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK. MOIIHOCTE MEPEMEHHOTO
TOKa. AMIUIMTYIHOE M  JEHCTBYIOIIEE
3HA4YECHHE CUJIbI TOKA U HAIIPSKEHUS.

I'enepatop IIEPEMEHHOTO TOKa.
Tpancdopmarop. [IpousBoacTBo, nepenaya u
notrpeOieHne  3JIEKTPUYECKOM  HHEpruu.
JIunum anexTponepenad.

DKOJIOTUYECKHE PHUCKU TpU TPOU3BOJICTBE

QJICKTPOOHCPIUU. KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHCPIUU B MMOBCEIHEBHOM KM3HU.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi.  Ilepuog. CxopocThb
pacnpocTpaHeHuss M JUIMHA  BOJIHBIL.
[Tonepeunble ¥ MPOI0JIbHBIE BOJTHBI.

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3Byka. My3bIKajabHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBask AMarHOCTHKA
B TeXHUKE M MeauuuHe. MHTepdepeHuus u
IUQpakLus MEXaHUYECKUX BOJIH.

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

23

DONEeKTpOMarHuTHbIE  BOJHBL. Y CIIOBUSA
U3JIy4EHUs  JJEKTPOMArHUTHBIX  BOJIH.
B3aumnas OpHUEHTAIUs BEKTOPOB
HaNpsHKEHHOCTU,MarHUTHOM MHAYKUUU U
CKOPOCTM B  DJIEKTPOMAarHUTHOM  BOJIHE.
CaoiicTBa JJIEKTPOMAarHUTHBIX BOJIH!
OTpa)K€HHe, MpPeIOMIICHUE, TOJsIpu3anus,
mudpakius, uHTepdepenius. CkopocTb
ANEKTPOMAarHUTHBIX BOJIH. Hlkana
AIEKTPOMArHUTHBIX BOJIH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

24

IIpyHOUNIBL  pagUOCBA3M U TEIEBUICHUSA.
Papnonokanus. [Ipumenenne
ANIEKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
TexHuueckue ycTpoucTBa M NPAKTUYECKOE
NIPUMEHEHHE:  pajap,  PpaguoONpUEMHHUK,
TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus.
ONEeKTPOMarHuTHOE 3arpsA3HEHUE
OKpY>KarolleH Cpeibl.

25

KOHTpOJ'ILHaSI pa60Ta «Konebanus v BOJHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

I'eomerpuueckas onruka. lIpsmonnuelinoe
pacnpocTpaHEHHE CBETa B  OJHOPOAHOU
cpeae. Jlyd cBera. TodYedHBI HCTOYHUK
CBETa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[Toctpoenne wu300pakeHUH B  IUIOCKOM
3epKaie.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue cBeTa. 3aKOHBI MPEIOMIICHUS
CBeTa. AOGCOTIOTHBIN [0Ka3areib
MIPEIOMJICHUS. [Tonnoe BHYTpEHHEE
orpaxeHue. lIpenenpHbIl yroa IOJIHOTO
BHYTPEHHEr0  OTpaxkeHHsA.  BojokoHHas
OITHKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

29

[lepBuunbiii Ha pabdouem mecre MOT-158.
Jlaboparopuast pabora «M3mepenune
MOKAa3aTelisl MPETIOMIICHHS CTEKIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

31

CoOuparoniue M pacceuBaroIllde JIMH3BIL.
Tonkas nuH3a. DOKYCHOE paCCTOSIHUE U
OIITHYCCKas1 CHJia TOHKOM JINH3HI.
[TocTpoenue n3o06pakeHnit B COOUpAIOMUX 1
paccenBaronux JauH3ax. Popmyna TOHKOU
JUH3bl. YBEIMYEHHE, [1aBaeMO€ JIMH3O0M.
TexHnueckue ycTpoHCTBa M INpPaKTUYECKOE
IpUMEHEHHEe: OYKHW, JIyna, QoToamnmnapar,
IIPOEKIIMOHHBIA  ammapar, MHUKPOCKOII,
TEJIECKOIL.

IToBropuenii  MOT-158.  JlaGoparopHas
pabota «HccnenoBanue CBOICTB

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



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

M300paXEHUH B TMH3aX)» ¢ HCMOJIb30BAHHEM
uudgposoro ooopynoanus «Touka pocray

32

Hucnepcusi cBera. CroxxHBIN cocTtaB 0e1oro
CBeTa. IIBer. Bomnnosas OIITHKA.
WnTepdepenius CBeTa. Korepenrnsie
HWCTOYHHKH. VcnoBus HaOJII0ICHUS
MaKCUMYMOB u MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

33

34

Hudpaxius ceeta. [Ipenenst mpuMEHUMOCTH
reoMeTpuyeckoil ontuku. [udpaxnuonHas
peméTka. YcioBue HaOJIOJEHUs TJIaBHBIX
MaKCHMYMOB pu naJcHUN
MOHOXPOMaTH4ECKOIO cBeTa Ha
IU(PPaKIUOHHYIO PEIIETKY.

IToropuenii  MOT-158.  JlaGoparopHas
pabora «M3MepeHue JIMHBI  CBETOBOM
BOJIHB» € HCIOJB30BAaHMEM LH(PPOBOro
o0opynoBanus «Touka pocra»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

35

HOHepe‘-IHOCTB CBETOBBIX BOJIH.
[Tonspusanusa ceera. [lonspong

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

36

I'paHuubl  NPUMEHMMOCTH — KIJIACCUYECKOM
MexaHukH. [ToctynaTel cnenuansHOM Teopun
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOJYJIS
CKOPOCTH CBETa B BaKyyme, MPHUHIUI
OTHOCHUTEIIBHOCTH DWHIITEHHA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMe}1neHHe BPEMCHHU U COKpaAIlICHUC NJIWHBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

38

DHeprusi M HUMIOYJIbC  PEISATUBUCTCKOMN
yactuibl. CBsI3b MacCchl C DHEpruen u
HMITYJIbCOM  PEJIATUBUCTCKONH  YaCTHIIBI.
DHeprus NoKos.

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

Pemennie 3amau  nmo teme  «OCHOBBI
CHCHH&HBHOﬁ TGOpI/II/I OTHOCHTCIBHOCTHU

40

41

42

®opmyna [lnanka cBa3u 3Hepruu (GOTOHA C
€ro  4acToToi. DOHeprus U  HMIIYJIbC

¢dotona.OTKpBITHE u HCCIe0BaHNE
doroapdexra. Ombitet A. I'. Cromerosa.
3aKoHbBI dotorddekra. YpaBHeHHE

OiHmreitna g ¢otorddekra. «Kpachas
rpanuna»  porordpdexra.  TexHUUeckue
YCTPONCTBA W TPAKTUYECKOE MPUMEHEHHE:
dborosnemMeHT,  (GOTONATUYUK,  COJTHECUYHAS
Oatapest, CBETOIUOI.

®dotoHsl. BomHOBBIE CBONWCTBA YacCTHII.
Bonuet  ne  bpoinsa.  KopmyckynsipHo-
BOJIHOBOM qyanu3M. /laBnenue cBera. OnbIThI
II. H. JleGemeBa. Xumuueckoe ICHCTBHUE
CBeTa.

Pemenne 3amadu mo Teme «IIIeMEHTBI
KBAaHTOBOM OIITHKH)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcffc4

43

44

Kontponbraas pabota mo teme «DJIEMEHTHI
KBaHTOBOM OTNTHKH

Moaenb aToma TomMcoHa. OMNBITHI
Pesepdopna mo paccesHHUIO o -YaCTHII.
[lnanerapnass moxenbp aroma. Iloctynarsl
bopa. Uznydenne u moriomeHue (GOTOHOB

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d091a

IIpY [Eepexofe aromMa C OIHOIO YpPOBHS
SHEpruu Ha apyro. Buasl ciektpoB. CriekTp
YpOBHEH 3HEPruH aToMa BOJOPO/Ia.

45

CrioHTaHHOE U BBIHY)XJIEHHOE W3IIy4YECHHUE.
TexHudeckue ycTpouCTBa M IPAKTUYECKOE
IIPUMEHEHHE: CHEKTPAJIbHBIN aHaJIn3
(cmexTpockomn), nasep, KBAHTOBBIM
KOMIIBIOTEP.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

46

OTtkpbiTHE NTPOTOHA U HEWTpoHa. HyknoHHas
Mozensb siapa ['eiizenbepra—MBanenko. 3apsin
sanpa. MaccoBoe uucino sapa. M3oromnst.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

47

48

49

50

DHeprusi CBSA3U HYKJIIOHOB B siape. SlnepHbie
cwibl. Jledext macchl sapa.

DKCIEPUMEHTBI, JOKA3bIBAIOIINUE CIOXKHOCTh
CTPOCHHS anpa. OTkpbITHE
paauoaktuBHOCTH. OmbITel Pesepdopaa mo
OTpEACNIEHUI0  COCTaBa  PaJHOAKTHUBHOTO
m3nydyenusi. CBoiictBa anbda-, 6era-, raMma-
I/I3J'IyII€HI/I${. BJ'II/IHHI/IG paI[I/IoaKTI/IBHOCTI/I Ha
JKHUBBIC OpFaHI/ISMBI.

Annda-pacnan. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacmna. I'amma-
u3NydyeHue. 3aKoH paJloakTHBHOIO pacmaja.
Metoapl  HaOMIOAEHMS W PEruCTpaLuHU
JJIEMEHTAPHBIX YaCTHII.

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffod0fd2

51

JlaGopatopHnas  pabora  «MccrmemoBanue
TPEKOB YacTull (110 TOTOBBIM (poTorpadusim)y



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0fd2

52

53

SAnepHble peakuuu. JleneHre U CUHTE3 SIED.
Snepubiii peaktop. TepMmosinepHblid CHUHTE3.
[IpoGmeMbl W MEpPCHEKTUBBI  SACPHOU
OHEPreTHKU.  OKOJIOTMYECKHUE  aCIeKThl
SIEPHON IHEPTETUKH.

DneMeHTapHbIe YaCTHUIIBL. OTtkpbITHE
MO3UTPOHA. dyHAaMEHTaIbHbIE
B3aUMOJACHCTBUA. EnuWHCTBO  (usnueckoi
KapTUHBI MUpa.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

54

Kontponbaast pabora «CrtpoeHue arToma.
ATOMHOE SApO»

55

56

57

58

Ortanbl pa3BuTHs actpoHomuu. [IpukiamHoe
" MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMHHU.

Bun 3Bé3gnoro Heba. CosBe3nus, spKue
3BE31bI, IJIAHETHI, UX BUIUMOE JIBH)KECHHE.
Conneynas cucrtema.

Connue. ConHevyHasi akTUBHOCTb. MCTOUHMK
sHeprun ConHua u  3BE34. 3BE3IBI, HX
OCHOBHBIE  XapaKTepuUCTUKH. Jluarpamma
«CTIEKTPAJIbHBIA ~ KJIAaCC — CBETHUMOCTbHY.
3BE3apl  TVIABHOM  MOCJEIO0BATENbHOCTH.
3aBUCHUMOCTh «Macca — CBETHUMOCTbY» MJIs
3BE3]] II1aBHOW MOCIIEA0BAaTEIbHOCTH.

Buyrtpennee crpoenue 3B€31. CoBpeMEHHbIE
MPEICTABICHUS O  NPOUCXOXKICHUH U
spomoniu CoytHIIAa ¥ 3BE3J. DTamlbl JKU3HU
3BE3I.



https://m.edsoo.ru/ff0d0e38

59

60

61

Mneunsii  Ilyte — Hama [amakrtuka.
Ilonoxeune wu  nBwxenue CoaHioa B
I'amakTuke. Twumer raJlakTHK.
Papuoranaktuku u kBazapel. YépHbIe AbIPHI B
SIApax rajakTHK.

Bcenennas. Pacimpenue Bcenennoit. 3akon
Xa00Oma. Pazberanme ramaktuk. Teopus
Bonpmoro B3pbiBa. PennkroBoe u3iydeHwue.
MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka.

Hepemennsie npobieMbl aCTpOHOMUUT

62

63

64

65

O6o6maromuii  ypok. Ponp ¢Qusuku u
aCTPOHOMUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITMAIILHON M dTHYECKOM
cdepax AeaTeTbHOCTH YeIIOBeKa

O6o06maromuit ypok. Posb 1 Mmecto ¢pu3nuku u
aCTPOHOMHHM B  COBPEMEHHOH  Hay4HOH
KapTUHE MHUpa

O6o6maromuit  ypok. Ponp  dusuueckoit
TeopuHr B (OPMHUPOBAHHUU TPEACTABICHUN O
(bu3nveckoil KapTHHE MUpa

Ob6o6matomuit  ypok. Mecro ¢dusnueckoi
KapTHHBI MUpPa B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX  IPEICTABICHUH O
PUPO/IC

66

PesepBHbIil  ypok.  MarHutHOEe  TIOJIE.
DneKTpOMarHuTHas UHAYKLNS




67 PesepBubiii  ypok.  Omntuka.  OCHOBBI 1
CIeLUaIbHOM TEOPHH OTHOCUTEIIBHOCTH
68 Pesepubiii  ypok. KBanTtoBas  ¢usuka. 1 bubnuoreka [IOK
DneMeHTHl aCTPOHOMHUU U aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MEeCTO (PU3HKHU B HOPMUPOBAHUH
10.1 COBPEMEHHOM Hay4YHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOMU

TEXHUKH U TEXHOJIOTM, B IPAKTUYECKOU EATEIbHOCTH JIFOACH

Y4UTHIBaTh TPaHUIBl MPUMEHEHUS W3YYECHHBIX (PU3UYECKUX MOJEIEH:
MaTepuaidbHas TOYKA, WHEPIHMAIbHAs CHCTeMa OTCYETa, aOCOIOTHO
10.2 TBEPJIOE TENO, UACATBHBIN Ta3; MOACINU CTPOCHHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYCYHBIM OJJICKTPUYCCKUN 3apsii — NpU PEIICHUH

¢duznuecKux 3a1a4y

Pacnio3naBate ¢usnueckue sABICHUs (TIPOILECCHI) M OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJIEKYISIPHO-KHHETUIECKOW TEOPHH
CTPOSHHS  BEIIECTBA M  JJEKTPOAMHAMHUKH: pAaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPsSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MajJeHHe
TeN, ABUKEHUE MO OKPYXHOCTH, WHEpILHs, B3aUMOJCHCTBUE TeT;
10.3 nuhdy3usi, OpOyHOBCKOE NBUYKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX
TeJl, U3MEHEeHHE 00bEMa TeJl IPU HarpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBecHe, WCMapeHue, KOHACHCAIHs, MIaBIeHNUe, KpUCTaUIM3aIus,
KHUIICHHE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS raza MpPH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY ITapaMeTpaMH COCTOSTHUS

ra3a B U30Ipoueccax; SJICKTpU3alus T, BSaHMO)IefICTBPIe 3apsaa0B

OnucelBaTh ~ MEXaHUYECKOE  JIBKEHHE, HUCIOJb3ysAd  (uU3HUecKue
BEIIMYUHBI: KOOPAMHATA, IyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWJIa, WMIYJIbC Tejla, KUHETUYECKass DHEPIrus,
10.4 NOTEHLIMAJbHAsl dJHEprusi, MexaHudeckas paboTa, MeXaHHYecKas
- MOIIIHOCTb; TP OMUCAHHH MPAaBUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJNb3yEeMbIX BEJIWYMH, HMX OOO3HAYEHMS M €IUHMIIBI, HAXOIUTh
(dbopMyIbl, CBA3BIBAIONIME AAHHYIO (DU3MUYECKYIO BEIMUYUHY C IPYTUMHU

BCIIMYNHaAMU

OmnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMICTBA TEJ U TEILUIOBLIC SABJICHUA,
10.5 UCTIONB3ys (U3WUeCKue BEIWYWHBI: JaBJICHHWE Tras3a, TemIeparypa,

Cp€aHsAsad KUHCTHYCCKas JSHEPIrusd XaOTHYCCKOI'O JABUKCHHUA MOJICKYII,




CpeIHEKBaJIpaTUyHasi CKOPOCTb MOJIEKYJd, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSIS1 SHEPTHs, paboTa ra3a, KodQUIMEHT MMOJIE3HOT0 JEHCTBHUS
TEIUIOBOTO  JIBUTATENS; TPU ONHCAHUM MPAaBUIBHO TPAKTOBATH
(GU3NYECKUl CMBICT HCHOJB3YEMBIX BEIMYMH, WX O00O3HAuCHHUS |
eIMHUIBI, HAXOAUTH (HOPMYIIbI, CBS3BIBAIOIIME IAaHHYIO (PU3UUYECKYIO

BCJIMUYMUHY C APYT'MMU BCIINYHUHAM

10.6

OnuceiBaTh HW3y4YEHHBIE JJEKTPUYECKUE CBOMCTBA BEIIECTBA U
ANIEKTPUYECKUE  SBJICHHS  (IIPOLIECCHI), HUCHONB3ysS  (hU3HUECKHE
BEJIMUMHBI: AIEKTPUUYECKUH 3apsl, IEKTPUIECKOe MoJe, HAanpsXKEHHOCTh
MOJIsA, MOTEHIIUAJ, Pa3HOCTh MOTEHIIMAJIOB; MPU OMHCAHUM MPABUIBHO
TPaKkTOBaThb (DU3MYECKUUA CMBICI  HMCHOJIB3YEMBIX  BEJIMYMH, UX
0003HaYCHMSI ¥ €IMHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIONIUE JAHHYIO

(1)I/ISI/I‘ICCKYIO BCJIIMYUHY C APpYTHUMU BCINYHNHAMU

10.7

10.8

aHAJM3UpOBaTh (U3UYECKUE TNPOLECChl U SABJICHMS, HUCHOJIb3Ys
¢u3nyeckre 3aKOHbI U NPUHIUIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, Il u
111 3axonb! HploTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON 3HEPTUH, 3aKOH
COXpaHEHMsI HMIYJIbCA, NPHUHLMII CYNEPHO3ULUU CHJI, HPUHLHUII
paBHOINpABUS  WMHEPUMAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHUs BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHEel KHUHETHMYECKOM DSHEPIrUM TEIUIOBOTO JBUKEHHS MOJIEKYT C
a0COJIIOTHOW TeMIIepaTypoi, TEPBBIM 3aKOH TEPMOJMHAMHUKH;, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsaa, 3akoH KynoHa; mnpu 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH
OOBACHATH OCHOBHBIE IPHUHLUIBI JEHCTBHS MalllUH, HPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3nyaTh yCJIOBHS UX 0O€3011acHOrO

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBITIOTHATE SKCTIEPUMEHTHI 110 UCCIEAOBAaHUIO0 (PU3HYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH; Mpu
sToM (opmynupoBaTh TpodlieMy (3a7ady) W THUIOTE3Y Yy4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPENI0KEHHOT0 000y I0BaHMS,

IIPOBOAUTH ONBIT U OPMYIUPOBATH BHIBOIBI

10.10

OcCymiecTBISITh IPSIMBbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIINYNH;
IIPU 3TOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHUsl U UCIIOJIb30BaTh

U3BECTHBIE METO/IbI OLIEHKH IOTPELIHOCTEH U3MEPEHUM

10.11

HccnenoBaTh 3aBHCHUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMHU C
UCIIOJIb30BAHUEM IMIPSMBIX WM3MEPEHUH; IIPU 3TOM KOHCTPYHpPOBAaThb

YCTaHOBKY, (DUKCHpPOBaTh pE3yJibTaThl MOJYYEHHOH 3aBUCHMOCTH




¢u3MYeCKUX BEIMYMH B BHUJE TaOIHUIl U rpaduKoB, AenaTh BBIBOJABI MO

pe3yJsibTaTaM MCCIIE10BaHUs

10.12

10.13

10.14

Cobmtomate  mpaBuia  Oe3omacHOro  Tpyda MNpH  HPOBEICHUH
UCCIICIOBAaHMI B paMKax yd4eOHOTO AKCHEpUMEHTa, y4eOHO-
UCCIICIOBATEIbCKOW M TPOEKTHOM JESATEIbHOCTH C MCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

Pemrate pacu€THble 33amaun C SBHO 3aJaHHOW (DU3UYECKOH MOJEINbIO,
UCTIONB3Ys (hU3MYeCKHe 3aKOHbI M TPHHIMIBI; HA OCHOBE aHalln3a
YCIIOBUS 33]]a4M BEIOMPAThH (PU3HUECKYIO MOJICIb, BBIICIATH (PU3NUECKHe
BEJIMYMHBI U (QOPMYJIbI, HEOOXOAMMBIC Ui €€ PELICHHS, MPOBOIUTH
pacy€Thl U OICHUBATH PEATLHOCTH MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKOM

BEJIMYUHBI
Pemars KaueCTBEHHbIC 3a7a4u: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKJCHUN C OMOPOM HAa W3YyYCHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTh Npu  pemIeHUH  y4eOHbIX 3aJa4  COBpPEMEHHbBIE
UHPOPMALIMOHHbIE TEXHOJOIMH JUIsl TIOMCKAa, CTPYKTYpUPOBaHMUS,
UHTEpIpeTallii M IpeJCTaBleHUs] y4eOHOH M Hay4dHO-TIOMYJISPHOM
uH(pOpMaLlMY, TOJYYEHHON W3 PA3JIMYHBIX HCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATh MOJIy4yaeMyH0 HH()OpMaIUIo

10.16

[TpuBoauTE HpHUMEpHl BKJIa/la POCCUHUCKUX U 3apyOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHUE IPOILIECCOB OKPYXKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TeOpeTHUECKHE 3HAaHUS IO (U3UKE B IOBCEAHEBHOM
KHU3HU JUI o0ecrieueHHs 6€30MacHOCTH NP 0OpalleH!H ¢ IpubopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, JUII COXPAHEHHUS 3/10POBbsI U COOTIOICHUS

HOPM IKOJIOTUYECKOTO MOBECHHSI B OKpY>KalolIel cpeze

PabGorate B rpynme ¢ BBIIOJHEHUEM PA3TUYHBIX COIMAIBHBIX DPOJIEH,
MJAHUPOBAaTh  PabOTy  TPYINNBL,  PalMOHAIBHO  PAaCHPEaesITh
00s13aHHOCTH U IUTAHUPOBATh JCSITEIBHOCTh B HECTAHAAPTHBIX
CUTyalMAX, AJCKBAaTHO OLICHMBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB

TPYIIIBI B pElIEHHEe paccMaTpUBaeMoil mpooieMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

111

11.2

JIeMOHCTpHPOBATH HA PUMEPaX PoJib U MECTO (PU3UKU B HOPMUPOBAHUH
COBPEMEHHOM HAy4yHOM KapTUHBl MHpA, B pa3BUTUHU COBPEMEHHOM
TEXHUKHM W TEXHOJOTWW, B NPAKTUYECKOM JESATEIBHOCTU JIOAEH,

LEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA
VY4uTBIBaTh I'pAaHULBI NPUMEHEHUS HM3YYEHHBIX (U3UYECKUX MOEICH:
TOUEYHBIN AJIEKTPUYECKUI 3apsijl, sepHas MOJENIb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate (Qusnueckue sBiIeHHs (TPOLECCH) U OOBSICHATH MX HA
OCHOBE  3aKOHOB  JJIEKTPOJUHAMUKM M  KBAaHTOBOW  (DU3UKU:
JIEKTPUYECKasi IMPOBOAUMOCTb, TEIMJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE NercTBUS TOKa, B3aUMOJIeHiCTBHE MarHuroB,
NEKTPOMAarHuTHasi HWHAYKLUMS, JEHCTBUE MAarHUTHOIO IIOJISI  Ha
IIPOBOAHUK C TOKOM W JABIXKYIUMKCSA 3apsii, 3JIEKTPOMAarHUTHBIE
KoneOaHus W BOJIHBI, MPSAMOJIMHEWHOE paclpoCTpaHEHHE CBeTa,
OTpakeHHe, IpeJoMIIeHUE, UHTepPEepeHLINs, AMPPaKLIMSI U MOJISIpU3aLUs
CBeTa, AucrepcHsi cBetra, (otoannekTpudeckuil rpdexr (poroaddexr),
CBETOBOE JIABJICHWE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aroma

BOAOPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA Pa/IUOAKTUBHOCTD

OnucelBaTh  M3y4EHHBIE  CBOWMCTBA  BEIIECTBA  (DIEKTPUYECKHE,
MarHMTHbIE, ONTHUYECKHUE, DJIEKTPUUECKYIO IMPOBOJUMOCTH Pa3IMYHBIX
cpel) ¢ DBJIEKTPOMarHUTHbIE  SIBICHHUS  (TPOLIECCHI), HCIOJB3YS
¢u3nueckre  BENWYMHBL:  DJIEKTPUYECKHM  3apsija, Ccuila  TOKa,
NMEKTPUYECKOE HANPSKEHUE, HIEKTPUUYECKOE CONPOTUBIIEHUE, PA3HOCTh
notenimanos, J/1C, pabora Toka, MHAYKIMS MarHUTHOTO TIOJSI, CHJIA
Awmnepa, cuna JlopeHuna, WHAYKTUBHOCTh  KATYIIKH, OSHEPIUs
AJIEKTPUUECKOTO U MarHUTHOTO MOJIEH, MeproJl U 4acToTa KojiebaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsi/] U CUJIa TOKA B MPOLIECCEe TAPMOHHUECKUX
ANEKTPOMArHUTHBIX KoJjieOaHUM, (POKYCHOE pacCTOSIHME M ONTHYECKas
CHJIA JIMH3bI; IIPU ONKCAHUM NPABWIBHO TPAKTOBATh (U3NYECKUN CMBICI
UCTOJBb3YyEeMbIX BEJIMYMH, MX OOO3HAYEHHS M EIWHUIIBI; YKa3bIBaTb
(dopMyIIbl, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMMHU

BCJIIMYMHaAMU
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11.6

OnuceiBaTh U3Y4YECHHBIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, UCIOJIb3YS
¢u3nuecKne BETUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA
BOJIHBI M YacTOTa CBETa, SHEPIUsd M UMIYJIbC (OTOHA, MEpUOI
[I0JIypacIana, SHEPrus CBA31U aTOMHBIX sJI€p; IIPU ONUCAHUU IIPABUIBLHO
TPAKTOBAaTh (PU3UYECKHA CMBICT HCIONB3YEMbIX BEJIWYHH, HX
0003HAYEHHUS M €IMHULIBL; YKA3bIBATh ()OPMYJIBI, CBSI3bIBAIOIIHNE JAHHYIO
(u3MYECKyI0 BETUYHUHY C JPYTMMHU BEJIMUYMHAMM, BBIYMCIIATH 3HAUEHUE

(bU3NYEeCKON BEIMUNHBI

AHanu3upoBaTh (U3NYECKUE TPOIECCHl U SBIEHUS, HCIONb3Ys
¢u3nueckue 3aKOHBI M OpPUHOUIBL::  3akoH  Owma,  3aKOHBI
MIOCJIEZI0BATEIBHOTO U APAJUIEILHOTO COEAMHEHUS TPOBOAHUKOB, 3aKOH
Hxoyna — JleHua, 3aKkOH JJIGKTPOMAarHUTHOW HWHIYKIMHU, 3aKOH
MPSIMOJIUHEHHOTO PacHpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKECHHs CBETA,
3aKOHBI MIPEJIOMJICHHS CBETa, ypaBHEeHUEe DiHIITeHA g hoTodddexTa,
3aKOH COXpaHCHUA OHCPIrUH, 3aKOH COXPAHCHHA HUMITYJIbCA, 3aKOH
COXpaHEHUsl AJIEKTPUYECKOTO 3apslia, 3aKOH COXPAaHEHHUS MacCOBOTO
4ucia, MocTynaTel bopa, 3aK0H paanoakTUBHOIO pacmaja; mpH 3TOM
pasznuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCcKoe

BBIpaKEHHE U YCJIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HalpaBJICHUEC BCKTOpa HWHAYKIUHW MArHuTHOIO IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth M ONMCHIBATh U300paKEHUE, CO3/IaBAEMOE TUIOCKUM 3€pPKajioM,

TOHKOM JIUH30U

11.9

BBINOMHATE SKCIEPUMEHTHI 10 UCCIEIOBAHUIO0 (DU3UYECKUX SBICHUN U
MPOLIECCOB C HUCIMOJIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUM; IpH
sToM (opmynHpoBaTh TpoOiieMy (3a7ady) W THUIOTE3Y Yy4eOHOro
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOT0 000y J0BaHMUS,

MIPOBOJUTH ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBIATh NPSIMbIE U KOCBEHHBIE U3MepeHUs (U3NUECKUX BEJIUYUH;
MIPU 3TOM BBIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHUsl U UCII0JIb30BATh

MN3BCCTHBIC MCTOAbI OLICHKH HOI‘pCH.IHOCTCﬁ H3MCpCHHfI

11.11

HccnenoBath 3aBUCUMOCTH (DU3HUECKUX BEIWYUH C HCIOJIB30BaHHUEM
NpSIMBIX ~ M3MEPEHUN; TMpU 3TOM KOHCTPYMPOBATH  YCTAHOBKY,
(¢uKkcupoBaTh pe3yNbTaThl IOJYYEHHON 3aBUCHMOCTH (PU3UUECKHUX
BEJIMYMH B BHUJE TaOIUIl U rpaduKoB, eNaTh BHIBOABI MO pe3ylbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBuia 0€30MacHOrO  TpyAa TMPH  TPOBEIACHUH

UCCIIEIOBAaHUH B paMKax y4yeOHOro OKCIepUMEHTa, Yy4eOHO-




HCCHGHOB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIBHOCTU C HMCIIOJIB30BAHUECM

M3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000pyIOBaAHUS

11.13

Pemate pacuéTHble 3amaud C SBHO 33JaHHOM (PM3NYECKOH MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W IIPUHLOUIIBI; Ha OCHOBC aHAJIM3a
YCJIOBUS 33Jja4i BBIOMPATh GU3NYECKYIO MOAEIb, BBIACIATh (pU3nUecKue
BEIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE JUIsI €€ peLIeHMs, MPOBOIUTH
pacu€Thl U OLEHUBATH PEAIbHOCTH MOJIYYEHHOTO 3HAYCHUS (PU3UIECKOM

BCIINYHHBI

11.14

11.15

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTUYCCKH
HCTIPOTUBOPCUUBYIO HCIOYKY paccy;xz[eHHﬁ C OHOpOfI Ha H3YYCHHBbIC

3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUA

Hcnonp3oBaTe NpU  pelIeHUH  y4eOHBIX  3a7ad  COBPEMEHHBIE
UH(POpPMALIMOHHbIE TEXHOJOTMM JUIsl TOMCKA, CTPYKTYpUPOBaHMUS,
WHTEPIpPETAlMA ¥ TPEICTaBICHUS YYeOHOH M HAyYHO-TIOMYJSPHOM
nHpOpMAINY, TMOTYYCHHON W3 Pa3IMYHBIX HMCTOYHHKOB, KPUTHYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO HH(bOpMaI_II/IIO

11.16

11.17

OOBSICHATh NPUHLMIIBI ACUCTBUS MAaIIMH, NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nyaTh YCIOBUS HX O€30MacCHOTO HCHOJIb30BAHUS B
MOBCEIHEBHOM KU3HHU

[IpuBoaMTH TpUMEpPHI BKJIaJa POCCUICKMX U 3apyOexHbBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKU, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonb3oBaTh TeopeTHdyeckhue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HU 1711 o0ecrieueHrs 0€30MacHOCTH NpU OOpallleHUu! ¢ MpUOOpamMu u
TEXHUYECKUMH YCTPOHCTBAMH, JUI COXPAHEHUS 3/10POBbsI U COOTIOIEHUS

HOPM 3KOJIOTHUYCCKOI'0 IOBECACHUS B Opr)KaIOH_ICﬁ cpeae

PaGortare B rpymnme C BBINOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
IJTAHUPOBATH PaOOTy TPYIIIBI, PAIIMOHAIBHO PACIPENEsATh 00s3aHHOCTH
Y TUIAHUPOBATH JICATEIHLHOCTh B HECTAHIAPTHBIX CHUTYAIUAX, aJCKBATHO
OLICHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TPYIIbl B pEHICHHUE

paccMaTpuBaeMoii poOIEMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3jiena

Kox

NPOBEPAIEMOr0
JJIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

11

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®u3uka — Hayka o mpupojae. HayuHnble METOIbI MO3HAHUS
OKpy>Karomiero mupa. Poyib 3KCliepuMeHTa U TEOpUU B

MpoLIecCce MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (hU3HKE

1.2

2.11

MopenupoBanue (PHU3NYECKUX SBICHUW M  IPOIECCOB.
Hayunble runore3pl. ®Duznyeckue 3aKOHbI H TEOPHUH.
['panuIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIHM
coorBercTBUs. Pomb m mecto pu3uku B (QOpPMHUPOBAHUH
COBPEMEHHON Hay4yHOH KapTHUHBI MHpA, B MPAKTHUYECKOU
eI TeILHOCTH JTIOACH
MEXAHHUKA
KMHEMATHUKA

Mexanndeckoe JABUXKCHUC. OTHOCUTEIIFHOCTD

MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema orcuéra. TpaeKTOpI/I}I

2.1.2

[Tepemernienue, cKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAS
CKOPOCTb) M YCKOPEHHUE MaTEePUAIbHON TOUKHU, UX MPOEKLIUU
Ha OCH CHCTEMbI KoopAuHaT. CJIOKEHHE NMEePEMEIICHUN U

CJIOKCHHUC CKOpOCTCﬁ

2.1

2.1.3

2.14

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  IPSAMOJIMHENHOE
nBuxkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHMS, IIyTH U NEPEMELICHUS MaTepUaIbHOM TOUKH OT

BPEMEHHU

CBoOoaHoe magenue. Y cKopeHrue CBOOOTHOTO TaICHHS

2.15

KpuBonuneiiHoe naBukeHue. PaBHOMEpHOE ABUKEHHE
MaTepUalbHON TOYKU 10 OKPYKHOCTU. YTJIOBask CKOPOCTb,
JINHEHas CKOpOCTb. [Tepuon u 4acToTa.

[leHTpOCTpEMUTEIIBHOE YCKOPEHUE




2.2

2.1.6

2.1.7

2.2.1

TexHuueckue  yCTpOWMCTBA:  CHUJOMETP,  JBUKCHHE

CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPCaAaAYN

[IpakTuueckue pabotsl. i3MepeHne MrHOBEHHOM CKOPOCTH.
Hccnenosanue COOTHOILEHUS MEXIy IIyTAMH,
MIPOWJCHHBIMU TEJIOM 3a IIOCJIEJI0BATENIbHBIE paBHBIE
IIPOMEXYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JBUKCHHH C
HayaJbHOU CKOPOCTBIO, PABHOM HYIIO. MI3yueHue NBUKEeHUs
HlapuKa B BA3KOM >KMIKOCTH. M3yueHue nBmkeHMs Tena,

OpOIIECHHOTO TOPU30HTAIBEHO
JIMHAMUKA

[Mpunmun otHocutTenbHOCcTH ['anunes. IlepBwlii 3aKOH

HrroToHa. MHepumanbHble CUCTEMBI OTCUETA

2.2.2

2.2.3

224

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3NIHNU CHUJT

Bropoii 3akoH HprooToHa Ui MaTepuaJbHONM TOYKH B
uHepuuansHoii cucreme orcuéra (MCO). Tperuil 3akoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK

3akoH BcemupHoro TtsaroteHus. Cuna Ttspkectu. llepas

KOCMHUYCCKast CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHUS! CKOJIbXKEHHS U
cuna Tpenus nokosa. Koadbdurmment Ttpenus. Cuna

COIIPOTUBJICHUS ITPU ABUKCHHUU TCJIa B )KUJAKOCTHU UJIA I'a3¢

2.2.7

2.2.8

2.2.9

HOCTyTIaTeJ'IBHOC N BpallaTCJIbHOC ABUXKXCHUC a0COJIFOTHO

TBEPJOrO Tesla

MOoOMEHT cuibl OTHOCUTENIBHO OCH BpauieHus. [lnedo cuisbl.
VYcnous paBHoBecust TBEpaoro tena B MCO

TexHudeckue yCTpOWMCTBA: NOMIIWIIHUKH, JIBUJKCHHE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpakTuyeckue paboThl. M3ydeHue nBHKEeHUs Opycka IO
HAKJIOHHON IJIOCKOCTH IOJ AEMCTBUEM HECKOJBKHX CHJI.
Hccnenosanue 3aBUCUMOCTH cul YIPYTOCTH,
BO3HHUKAIOIIKUX B JeQOPMUPYEMON NMPYKHUHE U PE3UNHOBOM

oOpasue, oT BeaMuuHBI MX Aedopmaruu. Mccinenoanue




YCIOBUIl paBHOBecUs TBEPAOIrO Tella, HMMEIOIIET0 OCh

BpAILICHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKHM, CUCTEMBI MaTEPHAIBHBIX

231 Touek. VIMIynbC CHIIbI U U3MEHEHHE UMITYJIbCa Tella
3akoH coxpanenusi wumnyibca B HMCO. PeakTuBHOE
2.3.2
JIBUKEHUE
2.3.3 Pabora cuibl
234 MOILIHOCTE CHIBI
235 Kunernueckasi sHeprus marepuanbHON TOYKH. Teopema o
o KMHETUYECKON SHEPIUn
[TorennmanesHas sHeprus. [loTeHIManbHas 3HEPTUS YIPYTO
23 2.3.6 nedopMUpOBaHHON mNpykuHBL. [loTeHIManbHas SHEPrus
Tesa BOJIM3U MOBEPXHOCTH 3EMIIH
[ToTennmanbHble U HETIOTEHIIMATBHBIE CUIIBI. CBS3b PaOOTHI
237 HEMOTEHUUAIbHBIX CHJI C HW3MEHEHHUEM MEXaHMYECKOU
- SHEPTUM CHUCTEMBI TeJl. 3aKOH COXPaHEHHUs MEXaHUYECKOM
SHEPIUU
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: JBH)KEHUE PAKET, BOJOMET,
o KOIIep, IPYKUHHBIN NUCTOJET
[IpakTuueckue paboTel. M3ydyeHue CBS3M CKOPOCTEW Tel
2.3.10 npu HeynpyroM yaape. MccnenoBanue cBsi3u padOThI CHIIbI
C U3BMEHEHUEM MEXaHUYECKOM YHEPruu Tesa
3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPU
OCHOBHBIE  TIOJIOXKEHUS ~ MOJIEKYJIAPHO-KUHETUYECKOU
3.1.1 teopur. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaxrtep
31 JBUKEHUS U B3aUMOJECICTBUS YaCTHUIl BELIECTBA
. 312 Mogenu cTpoeHUsl Ta30oB, JKHAKOCTEH M TBEPIBIX TEI U
o 00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEICH
313 Macca wmonekyn. KoaudectBo BemiectBa. IlocTosiHHas

ABorazipo




3.2

3.14

3.15

TennmoBoe paBHOBecwe. Temmepatypa u €€ H3MEpEHHE.
[IIxana remneparyp Lleabcus
Mopnens  uneanbHoro rasa. (OCHOBHOE  ypaBHEHHE

MOJICKyanHO-KHHCTH‘ICCKOfI TEOpHHU UACATTBHOI'O Ira3a

3.1.6

AGcomtoTHasT ~ Temmeparypa  Kak ~ Mepa  CpeAHei
KMHETUYECKOM YHEPTrUr TEIJIOBOTO JBUXKEHUS YaCTHUIl Ta3a.

[lIxana remnepatyp KenbBuna

3.1.7

VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa

3.1.8

I'a3oBbIC 3aKOHEI. I/I30npoueccm B HACAJIBHOM T1a3c C
IMOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: U30TCpMaA, U30X0pa,

nzobapa

3.1.9

3.1.10

321

TexHUYECKUE YCTPOICTBA: TEPMOMETP, OapoMeTp
[Ipaktuyeckne pabotel. M3MepeHune Macchl BO3IyxXa B
KJIacCCHOW KoMHare. MccienoBaHue 3aBHCHUMOCTH MEXIY

napaMeTpamMu COCTOSHHS Pa3peKEHHOTrO rasa
OCHOBbI TEPMOJMHAMMUWKHN

TepmoauHamMuueckass cucrema. BHyTpeHHss dHeprus

TepMOHHHaMquCKOﬁ CHCTEMBI M CLIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.2.4

3.25

KonnuectBo TemnoTel W pabora. BHyTpeHHSS >Heprus
0JIHOATOMHOTO MJI€aIbHOI'O Ta3a

Buapl Temnonepenauu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
n3nydenue. Tenno€MKocTh Tena. Y aenpHas TEII0EMKOCTh
BEILIECTBA. Pacuér  komumuecTBa  TEIUIOTHI  MpHU

TEIIonepeaade

[IepBb1il 3akOH TepMoauMHaMUKH. [IpumeHeHme mnepBoro
3aKOHa TEPMOJMHAMMKM K H3omporeccam. I'paduueckas

UHTEepIpeTanus paboThl ra3a

TenmoBble MamuHbl. [IpuHUMOBL  JAEHUCTBHS TEIIIOBBIX
MamvH. [IpeoOpa3oBaHus YHEPTHH B TETUIOBBIX MAIIMHAX.
Kosddunuent mnonesnoro geiicteust (mamee — KIIJ)

teroBoit Mmamuubl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii  3akOH  TEPMOAMHAMMKH. HeoOpatumocTs
MpOLIECCOB B mpupoae.  TemaoBple  JBHUraTeiu.

DKosornyeckre npooaeMbl TEIIO3HEPTETUKH




3.2.7

3.2.8

TexHuueckue  yCTpOMCTBA:  JBUTaTelb  BHYTPEHHETO

CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHCD

[IpakTrueckue paboThI. N3mepenue YAEIBHOU

TEINIOEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Mcnapenue U KuneHue.

3.3.1 VnaenbHast — Temsora  mapooOpa3oBaHUs.  3aBUCHMOCTH
TeMIIepaTypbl KUIICHUS OT JaBJICHUS
339 AGcostoTHasT M OTHOCUTENIbHAS BIIAKHOCTH BO3/yXa.
o Hacsiennsiit nap
Teépnoe teno. Kpucrammmueckue u amopdHbie Tena.
3.3.3 AHu3oTponusi CBOMCTB KpHUCTaLIOB. JKuaKue KpUCTaUIbL.
3.3 CoBpeMeHHbIE MaTepHUaITbI
334 [InaBnenne M KpucTaUIM3alUMsA. YJAeldbHas TeIIoTa
o mnaBieHus. Cyonumarus
3.35 VYpaBHeHMe TErI0BOro d6amaHca
TexHudeckue YCTpPOWCTBA: TUIPOMETP U IICUXPOMETD,
336 KaJOPUMETP, TEXHOJOTUU TMOJyYEHHs] COBPEMEHHBIX
- MaTepuaioB, B TOM 4YHCI€ HAHOMATepUAIOB, U
HaHOTEXHOJIOTHH
3.3.7 [IpakTnyeckue paboTel. MI3MepeHue BIa)XxHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anusi Teln. OJeKTpudeckuii 3apsa. JBa Buma
o ANEKTPUIECKHX 3apsI0B
412 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1 4.1.4 B3aunmoneiictBue 3apsanoB. 3akon Kymnona
Onektpryeckoe nosie. HampsKEHHOCTh 3IIEKTPUYECKOTO
4.1.5 nons. Ilpunnun cynepnosunuu. JIMHUM HanpsHKEHHOCTH
IEKTPUUECKOTO MOJIS
416 Pabora cun oamekrpocrarnueckoro mods. [loTeHnumarn.

PaznocTh moTeHIIMaIoOB




4.2

HpOBOI[HI/IKI/I n JUBJICKTPUKHU B IIOCTOAHHOM

AL AJIEKTPUUYECKOM ToJie. JIMaIeKTpuieckas IpOHULIAEMOCTb
DNEeKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHcaTopa. OHeprusi  3apsHDKCHHOTO
KOHJIEHCATOpa
TexHudeckue yCTpOMCTBA: JJIEKTPOCKOI, 3JIEKTPOMETD,
419 ANEKTPOCTaTUYECKas 3aIuTa, 3a3eMIJICHHE
o ANEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYMHBIN
MIPUHTEP
4110 [Ipaktuueckne paboTel. V3MepeHue SIEKTPOEMKOCTH

KOHJICHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEAX
421 VYCIIoBHSI CYIIECTBOBAHHUS IMOCTOSIHHOTO JJIEKTPUYECKOTO
o Toka. Mcrounuku Toka. Cuia Toka. IlocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DeKTpudecKoe COIIPOTHBIICHUE. VY nensHoe
o COITPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaiensHoe, CMEIIaHHOE
- CO€IMHEHUE MTPOBOIHUKOB
4.2.5 Pabota anexrpuueckoro Toka. 3akon J[xoyns — Jlenna
4.2.6 MOMIHOCTD JEKTPUIECKOTO TOKA
anexTpoaBwkymas cuia (manee — IJIC) u BHyTpeHHEe
4.2.7 COIIPOTHBJIEHUE MCTOYHHKA TOKa. 3akoH OMa JJIs OJHOMN
(3aMKHYTOI) 25ekTpuueckoit ermu. KopoTkoe 3aMbIkanme
DJNeKTpOHHAsT  MPOBOJMMOCTH  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCUMOCTh COINPOTHBIIEHUSI METAJUIOB OT TEMIEpaTyphl.
CBepXIpoBOAMMOCTh
429 OneKkTpryecknii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
o My4YKOB
[TomynpoOBOAHUKH. CoOcTBeHHas u pUMecHas
4.2.10 MPOBOJAMMOCTh  TOJNyMpoBOAHUKOB.  CBoiicTBa  p-N

nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI




11 KIIACC

Kon
pa3jiena

4

4211

4.2.12

4.2.13

4.2.14

Kon
NpoBepsieMoro
3JIEeMEeHTA

DJIEKTPUYECKUN TOK B AJEKTPOJUTAX. DIJICKTPOJIUTHUECKAS

JTUCCOIMAIus. DIEKTPOIIU3

Onektpuueckuit Tok B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOSITEJIbHBIN paspsn. Paznuunsle THUIIbI

CaMOCTOATENIBHOrO pa3psana. Monunus. [lnazma

TexHudeckue  yCTpOMCTBA:  aMIIepMETp,  BOJIBTMETD,
peoctaT, HUCTOYHUKHA TOKa, BJIEKTpPOHArpeBaTeJIbHbIE
pUOOPHI, SIEKTPOOCBETHTEIBHBIC MPHOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKyyMHBI JIHOJA, TEPMHUCTOPHI U

(hOTOPE3UCTOPBI, TOTYIPOBOTHUKOBBIN O/, TaThBAHUKA

[IpaxkTueckue paboTHI. N3yuenne CMEILIAHHOT O
COEIMHEHUS PE3UCTOPOB.
N3amepenne DJIC ucToUYHHMKAa TOKAa M €ro BHYTPEHHETO

COIIPOTUBJICHHA. HaGJ’IIO,Z[eHI/IC QJICKTPOJIN3a

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

4.3

43.1

4.3.2

4.3.3

IlocTostHHBIE MarHuThl. B3auMoAeHCTBHE MNOCTOSHHBIX

MAarHuToOB

MarnutHoe none. Bektop marantHOM nHAYKMU. [IprHImn
cynepno3uiuu. JIuHMM MarHuTHOM MHAyKuMH. KapTtuna

JIMHUHA MarHUTHOH WHAYKIOWHA ITOJIA MOCTOAHHBIX MAroHuTOB

MaruutHoe 1oJe MPOBOJHHUKA C TOKOM. KapTwHa nuHMiI
MOJsl JUIMHHOTO TMPSAMOr0 IPOBOJHHUKA M 3aMKHYTOIO
KOJIBIIEBOTO IMPOBOJHUKA, KATYIKH C TOKOM. OmbIT

Opcrena. BzanMoaelicTBre MPOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAyNb U HallpaBJIEHHUE




5.1

Cuna JlopeHua, €€ Moaysib W HampaBieHue. JIBUKeHHE

4.3.5 3apsDKEHHOW YacTUIBl B OJIHOPOJIHOM MAarHUTHOM IIOJIE.
Pa6ota cuibl Jlopenna
4.3.6 SIBjieHUE AIEKTPOMArHUTHON MHIYKIIUHU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIMU
OJIC uHayknuu. 3aKOH SJIEKTPOMArHUTHON WHIYKIIMHU
4.3.8
Qapanes
BuxpeBoe anektpuueckoe mnose. IJC uUHAYKIUU B
439 MIPOBOJAHMKE, JBUXKYIIEMCS MOCTYNATENBHO B OJHOPOTHOM
MAarHuTHOM II0JI¢
4.3.10 [TpaBumno Jlena
NHIyKTUBHOCTS. SIBneHne  CaMOMHIYKIUU. SC
4.3.11
CaMOUHIYKIIUU
4.3.12 OHeprusi MarHUTHOTO MOJISl KaTyIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
Texanueckue YCTpOICTBA: TOCTOSTHHBIE MArHWTHI,
4.3.14 DIIEKTPOMArHUTHI, DIIEKTPOJIBUTaTENb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS T1€Yh
[TpakTueckne paboThl. V3yueHne MarHUTHOTO TMIOJIS
4315 KaTylIKyd ¢ TOKOM. MccimenoBanue IeUCTBUS MTOCTOSSHHOTO

MarovuTa Ha paMKy C TOKOM. HccnegoBanue sBICHUS

BHCKTPOMaFHI/ITHOI\/JI 15050187 N00%0%1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

Konebarenpuast  cucrema. CBoOOAHBIE — KOJIEOaHUS.

511 I"apmonnueckue xonedanus. [lepuon, yacrora, aMIInTyaa
1 (aza xoneOaHmit

51.2 [Ipy>xvHHBIN MagTHUK. MaTeMaTH4YeCKUH MasSTHUK
VYpaBHeHHe rapMOHUYEeCKUX Konebanuii. Kunematuueckoe

>13 U TMHAMHYECKOE OITMCaHHEe KOJIeOATeIbHOTO IBUKCHUS
[IpeBpameHre 3HEPruU NP TAPMOHUYECKUX KOJICOAHHSIX.

5.1.4 CBs3p aMIUIUTYABl KOJNEOAHWN WCXOJHOW BEIHYUHBI C

aMIUIUTYIaMU KosieOaHui e€ CKOPOCTH U YCKOPEHHUS




5.15

5.1.6

Koneb6arenbupiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC
KoneOaHusT B HMICATBHOM  KOJEOATeThbHOM  KOHTYpE.
AHaJorus MeXAy MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU

konebanusamu. @opmyna Tomcona

3aKOH COXpaHEHUs PHEPTHH B UIACATHLHOM KOJIeOATeThHOM

KOHTYpe

5.1.7

BI)IHY)KILCHHBIC MeXaHHYecKue KoyiebaHus. Pe3oHaHc.
Pe3onancHas KpuBasd. BbIHy)KI[eHHbIe SJICKTPOMArHuTHBIC

KoJIeOaHUs.

5.1.8

[lepemennbIit TOKk. CHHYCOUIaIbHBII IEPEMEHHBIN TOK.

5.19

5.1.10

5.1.11

MoIIHOCTh IIEPEMCHHOI'O TOKa. AMHJII/ITy,Z[HOG n

IIGI;'ICTBYIOHIGG 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpancdopmarop. [IpousBoacTso, nepenava u norpediieHue
AIIEKTPUYECKON BHEpPruu. OKOJOTMYECKHE PUCKU IIpH
IPOM3BOJCTBE  3JeKTpuueckoil  sHepruu.  KynbpTypa

HCIIOJIb30BAHUSA DJICKTPOSHEPIUU B HOBCCI[HGBHOﬁ KHU3HHU

TexHuueckue ycrpoicTBa: ceiicmorpad, >3IeKTpUUECKU

3BOHOK, JIMHUHU 3JICKTPOIICpEaayd

5.1.12

[Tpaktuyeckue pabotbl. MccienoBaHue 3aBUCUMOCTH
nepuoja MajlbIX KojeOaHui rpy3a Ha HUTU OT JUIMHBI HUTH
U Macchl rpy3a. MccnegoBanue nepeMEeHHOr0 TOKa B LIETIH
U3  TIOCIENOBAaTEIIBHO  COENMHEHHBIX  KOHJEHCATOpa,

KaTyHlIKu U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHu4eckue BOJIHBI, ycCJioBuUA pacnpoCTpaHCHUA.

521 ITepuon. CkopocTh pacnpoOCTpaHEHHS W JIJIMHA BOJIHBI.
[Tonepeunblie U MPOJIOJIbHBIE BOJTHBI
5.2.2 WNuTtepdepentius u qudpakius MEXaHUIECKUX BOJTH
3Byk. CkopocTh 3ByKa. I'pomkocTe 3Byka. BeicoTa ToHa.
>2:3 TemOp 3ByKa
ONEeKTpOMarHUTHbIE  BOJIHBL.  YCJOBHMSI  M3JIY4ECHHUS
5.2.4 AJIEKTPOMATrHUTHBIX BOJH. B3auMHasi opueHTaIus BEKTOpOB

E, B 1 U B DJIEKTPOMarHUTHOM BOJIHE B BAKyyMe




5.3

5.25

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH: OTpaKEHUE,
npejoMIIeHHUE, OoNspu3aus, Judpakius, nHTepdepeHus.

CKOpOCTB SJICKTPOMAarduTHBIX BOJIH

5.2.6

5.2.7

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHuunel paguocBsizu M TeneBUJEHUA. Paauonoxanus.

DNIEeKTPOMarHUTHOE 3arpsi3HEHHUE OKPYKAIOIIEH CpeJibl

5.2.8

5.3.1

5.3.2

TeXHUYECKHE YCTPOMCTBA: MY3bIKAJIBbHBIE WHCTPYMECHTEI,
VIBTPa3BYKOBasi JIMarHOCTUKA B TEXHUKE WM MEIUIIMHE,
panap, paguoNnpUEMHHUK, TCIIEBH30p, aHTCHHA, TeiedoH,
CBUY-1reun

OIITUKA
[IpsimonuHEHOE pacIpOCTPAaHEHHE CBETa B OJHOPOJHOMN
cpene. Jlyu cBera
OtpakeHue cBeta. 3aKOHBI OTpaxkeHUsi cBeTa. [locTpoenue

1/1306pa>1<eHI/1171 B IUIOCKOM 3€pKaJie

5.3.3

5.34

IIpenomnenne  cBera.  3aKkOHBI  IPEIOMJIEHHSI  CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS
ITonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIil yroa moJHOro

BHYTPCHHCTO OTPAKCHUA

5.35

I[I/ICHepCI/IH cBera. CI0XKHBIN cOCTaB OEJI0T0 CBETA. I_IBeT

5.3.6

5.3.7

5.3.8

Coluparoue ¥ pacceuBarolue JIMH3bI. TOHKas JUH3A.
@DOKyCHOE PAacCTOSTHUE U ONTUYECKasi CUia TOHKOM JTUH3BI.
[Toctpoenne  wm300pakeHuidi B coOWpawmux U
paccenBaromux JuH3aX. @DopMmyna TOHKOW  JIMH3HIL.

VBenuuenue, JaBacMoe JIMH30M

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH
NuTtepdepentus ceta. KorepeHTHBIC HCTOYHUKH. Y CIIOBUS
HaOI0IeHUS MaKCUMYyMOB u MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(Da3HbIX

KOTCPCHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus csera. [IudpakunoHHas pemérka. YciaoBue
HAOMIONEHNST TJaBHBIX MaKCUMYMOB TpU  TaJCHHUU

MOHOXPOMAaTHYECKOT'O CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY




5.3.10 [Tomstpusarus cBera
TexHHYECKHME YCTPOMCTBA: OYKHM, Jyma, (oToarmapar,
5.3.11 MIPOCKIIMOHHBIN amnmapar, MHUKPOCKOII,  TEJIECKOII,
BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEIIETKa, MOJSIPOUT
[TpakTdeckue  pabOTHI. W3mepenne  mokazaTens
5.3.12 npejgomienusi. VccrnenoBaHue CBOWCTB HM300paKeHUN B

nuH3ax. Habnronenue aucnepcun cBeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

rpaHI/ILIBI IIPpUMCHUMOCTH KJIaCCHYECKOM MCXaHHKH.

HOCTy.HaTBI TCOpPHUU OTHOCUTCIIBHOCTU: HWHBAPUAHTHOCTDH

61 MOJyNIE CKOPOCTM CBeTa B  BakyyMme, [PHHIIMII
OTHOCHUTEJIbHOCTH DUHILTEHHA
° OTHOCUTENTBHOCTh OJTHOBPEMEHHOCTH. 3ameieHue
62 BPEMCHH U COKPAIICHUE JITHHBI
6.3 DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI
CBs3p Macchl € DSHEpruedl M UMIYJIbCOM CBOOOJHOM
04 YaCTHUIIBI. DHEPTHsl MOKOsI CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OITTUKU
®otonsl. Popmyna [Inanka cBsi3u sHepruu (QoTOHA C €ro
r1d 4acTOTOU. DHEPrus U UMMYIbC POTOHA
OtkpeiTHe U uccnenoBanue ¢orodpdexra. OnbiTel AT
12 CroneroBa. 3akoHbI poTodddexTa
7.1 VYpaBuenne OunmTeitHa i poroaddexra. «KpacHas
13 rpanuna» Gorosdpdexra
7.14 Jasnenune cera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE JIEWCTBUE CBETA
TexHuueckue ycrpoiicTBa: (OTOINEMEHT, (POTONATUHK,
718 coNTHe4Has OaTapesi, CBETOIUOT
CTPOEHUE ATOMA
29 Monens aroma Tomcona. OnbiTel Pesepdopaa o
' 7.2.1 HCCIIEIOBAHUIO CTpOEHMS aToma. [ImanerapHas Mmoaenb

aToMa




7.3

71.2.2

[Toctynatel bopa. M3nyuenue u nmornomnieHue GOTOHOB MPH
IIEpEeX0/ie aTOMa C OJHOTO0 YPOBHSI SHEPIUH Ha JAPYroi.

Bunei ciektpoB. CriekTp ypoBHEH SHEpruu aToMa BOJI0OpO1a

7.2.3

BonHoBbie cBoiictBa uyactul. Bounnsl ne  bpoitns.
KopnyckyisspHO-BOJIHOBOM IyaJIu3M. Hudpakus

SJICKTPOHOB HAa KpHUCTaJlJ1aX

724

7.2.5

CHOHTAaHHOE M BBIHYKJCHHOE H3JIy4€HHUE. YCTPOIMCTBO M
NpUHIUN paboThI 1a3epa
TexHudyeckne  yCTpOWCTBA:  CHEKTPAJbHBIM  aHAIU3

(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[Ipaktnueckue paboTel. HaOnrogenwe  JuHEHYaTOroO

CHEeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

MeTtobl Ha6J'IIOI[eHI/IH H  perucTpaluu 3JICMCHTAPHBIX

YACTHUII

OtkpbiTHe paguoakTuBHOCTH. OmbiTel Pesepdopmaa 1o
OMpEACNICHUI0  COCTaBa  PAJMOAKTUBHOTO  M3IYUYECHHS.
CgoiictBa anb(a-, Oera-, ramma-uzinydeHus. BrusHue

PaAnOaKTUBHOCTH HaA XUBBIC OPIraHNU3MbI

7.3.3

OTkpeITHE TPOTOHA U HEeHTpoHa. HykiIoHHas Monensb sapa
['eitzenbepra — MBanenko. 3apsan sapa. MaccoBoe 4ucio

anpa. 3oTomnsl

7.3.4

Anbda-pacnia. DIEKTPOHHBIH U TO3UTPOHHBIN OeTa-
pacmaa. ['amMma-uznydyenue. 3aKOH  paJlOaKTUBHOTO

pacmajna

7.3.5

DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuibl. [ledekt

MacCChI Aapa

7.3.6

H,Z[CpHBIe pPCaKkmuu. ILCJ'ICHI/IC " CUHTC3 SAJCP

7.3.7

SAnepusiii peaktop. Tepmosinepusiii cuntes. [Ipobaemsl u
MEPCIEKTUBBl  AJIEPHOM  DHEPreTUKU. IKOJOTHYECKHE

aCIIEKTHI SEPHOU SHEPTETUKHU

7.3.8

OnemeHTapHple  4acTUlbl.  OTKphITHE  NO3UTpPOHA.

DyHAaMEHTAJIbHBIE B3AUMOACHCTBUS




7.3.9

7.3.10

TexHuueckrue yCTpOMCTBA: MO3UMETp, Kamepa BuiibcoHa,
AJIEPHBIN peakTop, aTOMHass bomOa
[Tpaktuyeckue paboTsl. MccienoBanue TpekoB yacTull (1o

rOTOBBIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bup 3Bé3nnoro Heba. Co3Be3nus, spKue 3BE3/bI, IUIAHETHI,
X BUIUMOC IBHXKCHHC

Conneunas cucrema. Ilnanersl 3eMHoO# rpynmnsl. [1nanersi-
TMTaHThl M UX CIIyTHUKH, KapJUKOBBbIE IUIaHETHl. Maiible

Testa CoOTHEYHON CUCTEMBI

Comnnue, potochepa u atmocdepa. ConHeuHast aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bl, UIX OCHOBHBIE XapaKTEPUCTHKH: MAcca, CBETUMOCTb,
paguyc, Temrmeparypa, HUX B3auMOCBsi3b. Jluarpamma
«CHIEKTPAIBHBIM KJIacC — CBETMMOCTBY». 3BE3/bl IJIaBHOM
HOCJIEIOBATENBHOCTU. 3aBUCHUMOCTh «Macca — CBETHMOCTH)

JIJI 3BE37] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

#i#Par###Buyrpennee  crtpoeHne 3BE3A. CoBpeMeHHbIE
HpEJCTaBIEHNS] O MPOUCXOXKIAEHUH U 3Bomoin CoyHna u

3BE3. DTaIbl )KU3HU 3BE3]

8.7

8.8

8.9

Mneunslii [Iyts — Hamma ["anaktuka. CrimpanbHas CTpyKTypa
l'amakTukn, pacmpenesneHne 3BE31, Tasa W IBUIM.
ITonoxxenne u nBuxenne Connua B ['anaktuke. Ilnockas u

chepuyeckas MoACUCTeMBbI [ amakTHKu

Tunel ranaktuk. Paguoramaktuku M KBasapbl. UEpHbIE

ABIPBI B AApaxX raJlaKTUK

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa60:ma.
Paz6eranmne ramaktuk. Bospact u paauyc Bcenennoii,
teopus bonbmioro B3peiBa. Mozens «ropsiueit BeeneHHon».

PenukroBoe HU3JTYy4YCHUC

8.10

MacmrabHast cTpykrypa Bcenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* duszuka, 10 kmacc/ Mskumes ['.4., byxosuer b.b., Corckuit H.H.; non
penakmuert IlappentbeBoit H.A. AkmuonepHoe o061mecTBo «M3maaTenbcTBO
«ITpocsenienue»

» ®usuka, 11 wmace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M.; noa
penakiuent IlappentbeBoit H.A. AknuonepHoe o61mectBo «M3maaTenscTBO

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» Gusuka : 11-i kiace : 6a30BbIi U YIIIYOJIEHHBIA YPOBHHU | CAMOCTOSITEIIbHBIE
Y KOHTPOJIbHBIE paboTHI : yueOHOe 1ocodue aJist 0011e00pa3zoBaTEIbHBIX
opranuzanuii / E. C. Eprotkun, C. I'. Eptorkuna. —Mocksa : [IpocBeliienue
(Knaccuueckuii kypc).

» ®usuka : 10-i kiace : 6a30BbIi U yIITyOJIEHHBIA YPOBHU : CAMOCTOSTEIIbHbBIE
1 KOHTPOJIbHBIE paboTHI : yueOHOe mocobue /yist 001e00pa3oBaTeIbHbBIX
opranuzammii / E. C. Eprotkun, C. I'. Eptorkuna.— Mocksa : [IpocBenienue
(Knaccuueckuii Kypc).

» Coopnuk 3aaau no pusuxe. 10-11 knaccer / aBT.-cocT. E.I'. MockoBKuHa,
B.A. Bonkos.

* E.A. MapoH, kaHauaar nei. HayK, yauTeiab QU3uku. (ABTOP-COCTABUTENbD).



OnopHble KOHCIIEKTHI U pa3HOYypOoBHEBBIE 3aanus. Ousuka. 10 knacc.

* E.A. MapoH, KaHIuaaT Mea. HayK, yauTeab GU3ukd. (ABTOP-COCTABUTEH).
OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBLIE 3aaHus. @u3zuka. 11 kmacc.

» dusuka. [Noypounsie pazpabotku. 10 kiacc : mocodue s 001eoopa3oBar.
opranuzanuii / }O. A. CaypoB. — M. : I[IpocBenienue

» ®Gusuka. [loypounslie pazpabotku. 11 kiace : yued. nocodbue ais
o01eo0Opa3oBar. opranu3anuii : 0a30Bbii U yriyon. yposau / 1O. A. Caypos,
M. : IIpocBeienue

* ®usuka : 10—11 k1. : moypoy. IIaHupoBaHUE: MOCOOUE AJI yUUTENEH
obmeo6pazosar. opranuzanuii/ B. ®@. [lmnos.—M. : [IpocBemenue

» du3uKa : KOHTPOJIb 3HAHUM, yMEHUN 1 HaBBIKOB ydamuxcs 10—11 k.
o01eo0pasoBar. yupexaeHui : 0a30BbIi U TPODUII. YPOBHU : KH. JUISI YIUTEIS

/ B. A. 3a6otun, B. H. Komuccapos. — M. : IIpocBenienue

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://globallab.ru/

https://myschool.edu.ru/

https://www.yaklass.ru/

https://foxford.ru/
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