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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpoBHSI Ha YpPOBHE CpPEIHEro OONIero
oOpa3oBaHus pa3pabOTaHa HA OCHOBE MOJIOKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHONH paboueil mporpamMmbl BOCHHTAHUSA U
KOHLETIIMK TpenojiaBanus yyeOoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alUsIX Poccuiickon denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (M3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10—11 knacco npu oOydeHun
ux ¢u3rkKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/a.
[Tporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METAMPEIMETHBIM pe3yIbTaTaM OOyYEHHsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaju3aldi MEXIPEAMETHBIX CBA3€il (U3UKH C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMHU MIpeIMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE
eI u3ydeHus: GU3MKU Ha YpPOBHE CPEAHEro 0011ero oopa3oBaHus, MIaHUPyeMbIe
pe3yibTaThl OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npenMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmMKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca PU3KUKHK Ha Ga30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI MO rojlaM 00YUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHwus.

dusznka Kak Hayka O HamOoJee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOIo MpEAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuU 00 okpyxatomiemM Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, W3Y4aeMbIX XHMHEH, OWOJIOTHEH,
busndeckoir reorpadmeir u actpoHomwueit. Vcmonp3oBaHWME W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMH CBOMCTBAMHM U Apyrux. M3yueHue
(u3MKI BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydJaromuxcs, B (opMuUpoBaHHE yMEHUN MPUMEHSATh HAYYHBIA METO]
MO3HAHUS MPU BBITIOJHEHUU UMHU YUYE€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca pu3uKH 1151 ypOBHS CpPEHEr0 001Iero 00pa30BaHus MOJI0KEH
pAI Uael, KOTOPhIE MOKHO PacCMAaTPHUBATh KaK MPUHIIUIIBI €70 MTOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesnoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (U3MKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sABiIsercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
(bu3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMU, HPAaBCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Guzuku rpenoiaraet 3HakoMCTBO
C IHUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJIOTHYECKUX MPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHS 3JIEMEHTOB
COZIepaHUsA, TMOCBSIIEHHBIX OSKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXIEHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>XKHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPENCTABICHUN O
CTPYKTYpE NOCTpOeHUsI (U3HUECKON TeOpHH, posid (PyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHu3alliyd 3KCIEPUMEHTATbHOU AESTENbHOCTU O0Yy4YaroIIUXCS.
J171st 6a30BOr0 ypOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IpOrpamMme
no ¢u3uke OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX MPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaToOpHbIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl y4aCTHUKaMU 00pa30BaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHUPOBaHUSI U OCHaleHUs kaOuHera Qusuku. [lpu
3TOM O0ECreurBaeTcsi OBJAJCHHE OOYYalONIMMHCS YMEHHUSIMH MPOBOAMUTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAesIeTCs PEIICHUI0 paCUETHBIX U KaYE€CTBEHHBIX 3a/au.
[Tpu sTOM 7151 pacYETHBIX 3aJ1a4 MPUOPUTETOM SIBIISIIOTCS 33]]a4M C SIBHO 3a/IaHHOM
¢usznyeckoil MOZeNbl0, TO3BOJIAIONIMNE NPUMEHATh W3YYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszeia Kypca, TaK U HUHTETpUpPYs 3HAHHUS U3
pa3HbIX pasnenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
0o0ObsACHEHHE MpOoTeKaHUsi (U3UYECKUX SBJICHUM W TPOLECCOB B OKpYXkarollen
KU3HHU, TpeOytoume BbhIOOpa (U3MYECKON MOJENH sl CUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBuu ¢ TpedoBanusimu GI'OC COO k MaTepHalibHO-TEXHUUYECKOMY
oOecrieyeHn0 y4yeObHOro mpouecca 0a30Bbli ypOBEHb Kypca (PU3MKH HA YPOBHE
cpenHero oémero oOpa3oBaHMSA JOKEH HM3y4aThCsl B YCIOBHSX HPEIMETHOTO
KaOuHeTa (PU3WKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IMkiIa. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rKe yIeHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JlemMoHCcTpaoHHOE  000pynoBaHHe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIAIIOM MUHUMAIBHOW JOCTAaTOYHOCTH U OOECMEeYMBACT IOCTAaHOBKY
NEPEUNCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
UCCIIEIOBAHMUSI ~ M3Yy4aeMbIX SIBICHMA M  OPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dbopMupyeTcss B BHJI€ TEMAaTHUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpHUH.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIEeM 00pa30BaHUU SBISIOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAyYHOMY
U3yYEHHUIO TPUPOMABI, Pa3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
COCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (pOopMHUpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHHSIM;

e (opMHpoOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yabTaTa H3yueHHUs: OCHOB
CTpOECHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
bu3NYECKUX 3HAHUHA U HAYYHBIX JOKa3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (U3UKK AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne STUX Lene oOecreynBaeTcsl peluieHreM CIeAYIONINX 3a/1ad B

npolecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

e TMpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00ITUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKH;

e (dopMupoBaHWE yMEHHMI TPUMEHATh TEOPETHUYECKUE 3HAHUS IS
oOBsicHEHUST (PHU3UYECKUX SBICHUA B TPUPOJIE H JUIS TPHUHATHA
NPAKTHYECKUX PEIICHHU B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHs pa3IUYHbIX 3aJad4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3aanue (HU3NIECKON MOJIeNH, aIeKBaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIOB JAECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOULYIO
cpeay;

e OBJIAJICHUE METOJAaMU CaMOCTOSITENILHOTO IUJIAHHUPOBAHUS U TPOBEIACHHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHalIW3a U HHTepIpeTanuud MHGOpMaIii,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMM HJisi pa3BUTHS YMEHUIH MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypoBeHb) Ha YpPOBHE CPEIHEro OOIIEeTo
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe no (¢U3MKE MepeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYUEHUA
10 KITIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbpl NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3KkcriepuMeHTa U TEOPUH B IIPOLECCE TO3HAHMS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMElICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUsI.

KpuBonnHeHoe NBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactora oOpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBH)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monenps cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO TMOJ| YIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHHUS.

Hanpasienue ckopoCcTu mpu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEIEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLICHUSI MEXAY NYyTAMH, MNPOWUJICHHBIMHA TEJIOM 3a
MIOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaonn  otHOocuTensHOCTM  [ammnes.  llepBbii  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HerotoHa mjist
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tskectu. llepBasg kocmuyeckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJib>keHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJbKEHUS U cwia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIH rase.

[TocTynarenbHoe U BpalllaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpauieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckrue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHUE: TMOIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAIIHH.

HccenenoBanue ycllOBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILECHUS.

Tema 3. 3akonsl coxpanenus 6 mMexanHuke

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuiipl. MOIIIHOCTE CHIIEI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yOpyro
nehopMupoBaHHON NPy KUHBL. [loTeHIIMaNbHAs SHEPTUs Tela BOJIU3U MOBEPXHOCTH
3emu.

[loTenmumanpHpie W HEMOTEHNHaIbHBIE  cwibl.  CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKre yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3y4yenne aOCOMIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuast Qu3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBMKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HUACAIBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OneiThl 110 1M HY3UHN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aNUMOJICHUCTBUS.

Moaens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
M30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bEMa KOMHATBI, JABJICHUS U TEMIEPATyPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoanuectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEalbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3TyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEIaye.

[Tonsitue 00 aamuabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTalus paboThI ras3a.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX — MAalIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHaX. KoadduimeHT monae3Horo
nevctBug TemnoBoil mamuHbl. [ukn KapHo u ero kosdduiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TETIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOJUIbHUK, KOHTUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTPEHHEH HSHEpruM Tejla IPHU COBEPIICHUU pPaOOThI: BBLIET
npoOKM K3 OYTBUIKM IOJA JEHWCTBUEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPAIIHS).

M3MeHeHue BHYTpPEHHEN SHEPTUH (TeMIlepaTyphl) Tejla NPy TeIUionepesaye.

OmnbIT 110 a11a0aTHOMY PACIIUPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBATATEJIS.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3mepenne yaenbHOoN TEIMIOEMKOCTH.

Tema 3. Azpecammniwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue n xkuneHue. AOCOIIOTHAs U
OTHOCHUTENbHASA BJIAXXHOCTh BO3Ayxa. HacelmenHeli mnap. YaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTICHHSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOMUS CBOWCTB
kpucramwioB. JKunkue kpucramuisl. CoBpeMeHHble Marepuansl. [lnaBineHue nu
KpUCTaJIIM3anus. Y enbHas Teriora mwiasaeHus. CyOaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU ITOIYYEHUSI COBPEMEHHBIX MAaTEPHANIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NTAPOB.

Kunenne npy noHMKEHHOM J1aBJICHUMU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Habmronenue HarpeBaHusl U IJ1aBJI€HUS KPUCTAIIIMYECKOTO BELIECTBA.

JleMOHCcTpanust KpuCTasios.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3mepeHne 0THOCUTENBbHOM BIIAJKHOCTH BO31YXa.

Paznea 4. JaekrpoanHamMmuka
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNeKTPUIEeCKUi 3apsa. [[Ba Buaa 3JIeKTpUYECKUX 3apsiioB.
[IpoBOMHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onextpuyeckoe nose. Hampsok€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYNEPIO3ULMH AIEKTPUUECKUX NOJIeH. JIMHUM HAnpspKEHHOCTU SJIEKTPUYECKOIO
OJIAL.

PaboTa cui anekTpocraTudeckoro nojist. [lorernuan. PasHocTs moTeHIIMAIOB.
[IpOBOOHUKN W [HUAJIEKTPUKHA B DJIEKTPOCTATHYECKOM ITose. JludnekTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DneKTpOEMKOCTh TNIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyecknue yCTpoHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANIEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINMN AEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJL.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U AUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TAapalIeIbBHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTb
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIAsl CUja M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 MOHOM (3aMKHYTOM) AnekTpuueckoi tenu. Koporkoe 3aMmbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIM
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHE DIEKTPOIABWXKYIIEH Ccwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psaa ¥ IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMemaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢pusuku 0a3oBoro ypoHsa B 10 kjacce oCyIIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypCcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI0O0OOMEH KMBBIX OPTaHU3MOB (BHUJBI TEILIONEPEAAayuu, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SBJICHUS B KUBOU IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3oB,



DJICKTPUYECKUE  CBOMCTBA  METAIOB,  JJICKTPOJUTHYECKAs  JIUCCOIMAIIHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, IMOJALIMITHAKYA, HCIIOJIb30BAaHHE 3aKOHA COXPaHCHHUSI
UMITyJIbCa B TEeXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATeNIb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJAWIBHUK, KOHIUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMCHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, 3JICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Pasznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe nojie. I1eKmMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MarHuTHOM MHAYKUWH. [IpruHIIMI Cynepno3uiuu MarHuTHBIX TOJIEH.
Jlvaum MarHuTHOM WHAYKUMH. KapThHa JMHUKA MarHUTHOW WHAYKIHWMW TOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaelictBre NpOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne aneKTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABIKYIIAs CUjla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1mone. OJEKTPOIABWXKYIIAS CUJIAa HWHIYKIUU B
IIPOBOJAHMKE, IBHXKYILEMCS ITOCTYNATENBHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJIBHXKYILIAs Cuja
CaMOWHIYKIIMH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumMojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CUIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

N3ydyeHre MarHuTHOTO TOJIsi KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsiedanus M1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGarenbnas  cucrema. CB0OOOAHBIE  MEXaHMYECKHE  KOJICOaHWUS.
["apmonunyeckue konedanus. [lepuox, wactora, amrmumryga u (aza xoseOaHUU.
[IpyXuHHBIN MasgTHUK. MaTreMaTU4eCKU MASTHUK. YPAaBHEHHE TapPMOHUYECKUX
kosnebanuil. [IpeBpaneHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7eaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOHMIAJbHBIM IMEpPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3IEKTpodHepruun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIIEKTPUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJIEOATEIHHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COEAUHEHHHM PE3NUCTOpa, KaTyIIKH
VHIYKTUBHOCTH U KOHAEHCATOpA.

Mopenb TuHUYM MIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajlblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccenenoBanue epeMEHHOT0 TOKA B LIETIH U3 MTOCIIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3In1eKmpoMazZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W MPOJIOJBHBIE BOJIHBI.
WnTepdepenims u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuenTtauus BektopoB E, B, V B anekrpomarautHoi BoiaHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE, MOJspU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguOCBs3U U TeneBuaeHus. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHMKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne nunatepdepeHny v AUPpaKkiu MEXaHUYEeCKUX BOJIH.

3BYKOBOH pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJTOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHsL.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CroxkHblil coctaB O6enoro cBera. LBer.

Cobuparoniye 1 paccenBaromiye JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYEcKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0pakeHuil B cOOMpPAIOIINX U
paccenBaromMX JuH3ax. @opMyiia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakiumonHas pemeTka. YcCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpUM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus cBeTa.

TexHuyecknue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
dboToamnmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOISIPOUI.

Llemoncmpayuu

[IpssMONIMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

HaGmronenune natepdepeHnu cBera.

HaOmronenue nudpakiuu cBera.

Hab6monenue aucnepcnun cBeTa.

[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHnne cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiivu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

W3mepenne nokasaress npesioMIIeHNs CTEKIIA.



HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcnn cBeTa.

Pa3znesn 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. [locTymaTe! crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpALICHUE
JUIVHBI.

OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBIL.

CBs13b Macchl € PHEPruel ¥ UMIYJIbCOM PEISTUBUCTCKON YaCTHIIbI. DHEPIHUS
IIOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. ®opmyna [1nanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dotordpdekra. YpaBHeHnue OiHmTenHa it dportorddekra. «KpacHas rpaHuiia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCcKOe IeCTBHE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTomaTuuk, comHeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

dotor(PpdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyuenune u moriomeHue
($OTOHOB TpM TMepexoJe aToMa C OJHOTO YPOBHsS IHEpruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalIbHBIN
aHaiu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI Ja3epa.

Habmronenne nuHedvaTbIx CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHunto coctaBa paiioOakKTUBHOTO
u3nyuyenust.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaAOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOoTOHA U HeiTpona. Hykmonnas mogens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.

Anbda-pacnag. OIEKTPOHHBII W TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.

OHeprusi CBSA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegexT Macchl sapa.

SnepHeie peakunn. /leneHne u cuHTE3 AI€p.

SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM SHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.

MeToab1 HAOMIOIEHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EMMHCTBO Pu3nueckol KapTUHBI MUPA.

TexHuyeckue yCcTpOMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, simepHblit peakTop, aToMHas 6oMoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IprKiiagHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE
ACTPOHOMMUM.

Bun 3B&3nnoro neba. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, UX BHUAUMOE
JIBUYKEHUE.

ConHeyHas cucrema.

Connue. ConneuHass akTUBHOCTh. McTouHuk sHepruum CoiHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» Ul 3BE37 TIJIABHOW IOCJIEA0BATEILHOCTH. BHyTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
lNamaktrke. Tunsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaAX
TJIAKTHK.

Bcenennas. Pacmmipenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3MydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN I ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOMYIIAPHS U SIPKHUE 3BE3MBI.

HaGmronenus B teneckon JlyHsl, rutanet, Mieunoro I1ytu.

O0o01marniee NOBTOpEeHUe

Pons ¢usmkn u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M STUYECKOH chepax AEsITeIbHOCTH YeTI0OBEKa, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW Hay4YHOU KapTHHE MUPA, pojib (HU3UUECKON Teopuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NUECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OO0IIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, Trumnoresa, Quanyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHUE BEKTOPOB,
POU3BO/HBIE DBJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeeeHue MIONIaau MIOCKUX GUryp u o0bEmMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KoieOaTenbHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATLHBIN aHAIIN3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAWA DJJIEKTPONEpead, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTrATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
aHnTeHHa, tenegoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nMka» HA YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJUIMOHHBIM HEHHOCTSM POCCHUHUCKOTrO OOIIECTBa, PaCUIMPEHUE >KHU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKITAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO HEATENIIBHOCTh B HMHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYNPABICHUH B 00pa30BaTeIbHON OpraHU3allii;

YMEHHE B3aMMOJICICTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOWYMBOIO Oy IyILIEro;

4) 3cTeTHYeCKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cdepaMm MpodheccroHANIbHON NeATETbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPILIATh OCO3HAHHBIN BHIOOD
Oymymer mpo¢eCCru 1 peaTm30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JIACTH
(bU3HKY HA TIPOTSKEHUU BCEW KU3HH;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh HKOJIOTHUECKON KYJIbTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBHUM B OKpPY>KAIOILLEH Cpelie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHHUEe OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (DU3HKE;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

OCO3HaHUE LIEHHOCTU HAYYHOW JESTENbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHus (PU3UKHU OCYIIECTBIIATH MPOEKTHYIO U UCCIIEOBATENBCKYIO 1€ATEIbHOCTD
VWHJUBUAYAJIBHO U B IPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIUM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PaCcCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSAX PEaIbHOTO, BUPTYAJTIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBaTebCKHe JeMCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUYEBBIMU IOHATHUAMU U METOJAMU
(bu3nYECKO HAYKH;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00JaCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOMCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIAQJeTh BUJAAMH JCATCIBHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAINHA, TPEOOPA30BAHUI0O W TPUMEHCHHUIO B PA3NIMYHBIX yUeOHBIX
CUTYallUsX, B TOM YHCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh THUIIOTE3Y €€ PeIIeH s, HAXOIUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MAPaMETPhl M KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmymnupoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIHHOM
JEATETLHOCTH, B TOM YHCJIE TIPU U3YICHUH (PU3HKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (HU3MKe B TPAKTUUYECKYIO 00JacTh
XKU3HECATCIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJYYCHHUS WH(POPMAIMU (PU3NIECKOTO COACPIKAHMS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISITh IOUCK, AaHAIU3,
CHUCTEMATH3AINI0 W WHTEPIPETAUI0 WH(DOpPMAIMU Pa3IUYHBIX BUAOB U (PopM
MIPEICTABIICHHS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMM H)PTOHOMHKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(MOpPMAIMOHHOU
0€e30IMacHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B pasIUYHbIX (opmarax c
y49€TOM Ha3zHA4YeHUsS] HHPOPMAIIUU U TIEJICBOM ayIUTOPHUH, BEIOMpAs ONTUMAIILHYIO
dbopMy TIpeACTABICHUS W BU3yJTU3AIUH.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YieOHbIE 1eiiCTBHUS:
OCYIIECTBISATH 00IIEHNEe HA yPOKax (PU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKJOTO WICHA KOJUICKTUBA;

OpUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPJAMHHUPOBATh NEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacnpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBATH Ka4€CTBO CBOETO BKJIa/a U KXKJIOTO YYaCTHHUKA KOMAaH/IbI B 00NN
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOCKTHI, OIEHUBATh HIEH C TMO3WIMU HOBHU3HHI,
OpPUTHHAIILHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBISATh TO3UTHBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENBHOCTh B 00JIACTH
(U3MKM MU acCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO HPyAULIMHM B o00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAa/JE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  KakK  OCO3HAHHUSA
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS MO WX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITENIbHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporniecce moCTHKEHUS TMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
dbuzuke I YpPOBHS CpEIHEro ooOmero oOpa3oBaHUs Yy OOydarolIuxcs
COBEPIICHCTBYETCS HMOLIMOHANBHBIN WHTEJUICKT, MIPEAMOIaTr AFO A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOH AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBO€ TMOBEAEHHE, CIOCOOHOCTh aAalTUPOBATHCI K
YMOILIMOHAIBHBIM H3MEHEHHSIM U MIPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE JEWCTBOBATh HCXOJ W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIUX CTIOCOOHOCTD BBHICTPAaNBATh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISIT HHTEPEC U Pa3peraTh KOHQIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOITUXCSl YMEHUMN:

JEMOHCTPUPOBATh HAa MpUMEpax poiib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS H3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIH CTPOCHUS T'a30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA U



3IIEKTPOIMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKECHHE,
CBOOOIHOE MajJeHUE TEJN, IBIKEHUE MO0 OKPYXKHOCTU, WUHEPIHs, B3aUMOJCICTBHE
Ten, Auddys3us, OpOyHOBCKOE ABMXKEHHE, CTPOCHHUE KHUAKOCTEH W TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpPU HarpeBaHuU (OXJIAXKACHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHACHCAlus, IUIABJIIEHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHNE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXJy MapaMeTpamMH COCTOSIHHS Tra3a B M30IPOLECCax, dJIEKTPU3ALUS Te,
B3aMMOJEMCTBHE 3aps/I0B;

OMUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEIUYUHBIL:
KOOpAMHATa, MyTh, IEpPEMEIICHNUEe, CKOpPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMIYJIBC TeNla, KWHETHYECKas PHeprus, MOTeHLUAaIbHAs SHEPTus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUM TPABUIBHO TPAKTOBAThH
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIB,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTHMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TeJl M TEIJIOBBIE SIBJICHHUS,
UCTIONB3Ys (UM3MUYECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHMUECKOTO JIBHKEHUS MOJIEKYJ, CPEeIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHssA JHEprus, pabora rasa,
KOA(PGUIIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUraTeNsl; MpH OMHCAHUU
OPAaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HUCHOJB3YEMBIX BEJIWYHH, HX
0003HAaYeHUsI W E€IMHULBI, HAXOAUTh (HOPMYJBI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYHUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (U3MUECKUE BEIMYUHBI: AJIEKTPUUECKUIN 3aps,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONUCAaHUM TMPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] U EOUHMIIBL, YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEINYNHAMM;

aHAJIM3UPOBaTh (PU3UUECKHE IMPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NIPUHLMIBL: 3aKOH BceMUpHOro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpaHEHMsI HMIIyJbCa,
OPUHLUII CYNEpPHO3ULMN CWJI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIHU TEIUIOBOTO JABIKEHHUS MOJIEKYIN C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pa3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE MIPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOrO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHU, MPU ITOM
dbopmynrpoBaTh mpodiieMy/3a1auy U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OMBIT U (OPMYINPOBATH
BBIBOJIBL;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3UUECKUX BEJIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YNbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TabIuUI ¥ TpauKOB, IeJaTh BHIBOABI MO PE3yIbTaTaM UCCIIEA0BAHUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIBHOCTH C MCMOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (PU3UUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a yCIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOoOXoauMbIe I €€ pEelIeHHs], MPOBOJUTh PACYEThl U OLIEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BICHUS;

UCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJIApHOM WH(GOpPMALMU, TOIYYCHHOW U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyl0 HHPOPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B TOBCEIHEBHOM JKU3HU 1A
obecrnieyeHuss 0€30MaCHOCTH TMPH OOpalIeHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NIJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPY>KaIOIIEeH cpee;



paGoTaTb B TpyHmne C BBHINOJIHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIpPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pPacCMaTpPUBAEMOM IIPOOJIEMBI.

K koH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUAIOIIMUXCST YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJIOIMM, B NPAKTUYECKON AEATEIbHOCTH JIIOJEH, IIEIOCTHOCTh M €IUHCTBO
(¢u3nYeCcKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM IJIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUYHbIM UCTOYHMK CBETA, SACpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€Jb aTOMHOIO siipa MPH PEIIEHUU (PU3NUIECKUX
3ajay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: NEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuToB, DJJIEKTPOMATrHUTHAasT MHIYKLUS, JAEHCTBME MArHUTHOIO IIOJI Ha
IPOBOJAHUK C TOKOM M JBWXYILMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJEOaHUSA U
BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennyss, audpakuus W TOJNSAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3Pphext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

pPaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOWCTBA BELIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUUYECKYHD  NPOBOJUMOCTh  pPa3jIMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Ysl (DU3NYECKUE BETUUYHHBL:
AIEKTPUUECKHUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHUST MarHUTHOTO MoJisi, cwia Ammepa, cuia JlopeHnia, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUUYECKOr0 M MArHUTHOTO TMOJIeH, MEPUOJl M YacToTa
KoJebaHuii B KoseOaTeIbHOM KOHTYpe, 3apsii M CHila TOoKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHYECKAasi CWJIa JIMH3BI, TPU OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTIOJB3YEMBIX BEJIWYMH, WX OOO3HAUEHUS W CIWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUMHY C IPYTUMH BETUYMHAMU;

OMKCHIBAaTh M3YyUYCHHbIE KBAHTOBBIC SIBIEHUWS W MPOLIECCHI, MCHOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEPUO TOJIypacaaa, SHEPTHs CBSI3H



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIIONIb3YEMbIX BEIMYHMH, MX OOO3HAUYEHUA M EIUHHIIbI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIIATH 3HAaU€HNE (PU3NUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SABIECHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATENBHOTO U NApaUIeIbBHOTO
COCIMHEHNsI TNPOBOJHUKOB, 3akOH Jlxoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PAaCHpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI INPEJIOMIJIEHHUs CBETA, ypaBHEHHE OWHIUTEHHa 11 (oTorddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHECHUS HMIIYJIbCA, 3aKOH COXPAaHEHUs
IIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YHMCIA, MocTynarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE€ BBIPAXXEHHWE U YCIOBUS (TpaHULBI, 00JIaCTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOT'O TOJISI IPOBOJIHHKA
C TOKOM, cuJibl Amnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh HM300paKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX UM KOCBEHHBIX M3MEPEHUM: IMPU 3TOM
dbopmynrpoBaTh mpodieMy/3aiauy U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJI0KEHHOTO 000pY10BaHMsI, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYILECTBIISATh NPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIB30BaHUEM NPSIMbIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
JIeNaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIIEIOBAHUN B
pamMKax y4eOHOTrO SKCHEPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOpaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCHOJB3YS (PHU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJa4uu
BbIOMpaTh (PU3NYECKYIO MOJEIIb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBL,
HEOOXOUMbIE NIl €€ pelIeHUs, MPOBOIUTh Pacué€Tbl U OLIEHUBATh PEAIbHOCTH
MOJIy4YE€HHOTO 3HAUY€HUS (PU3HUECKON BEIUYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOW U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyl0 HHPOPMAIIHUIO;

OOBSACHATh MNPUHLIMNBI JEUCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIO MCIOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHns 0e€30MacHOCTU MpU OOpallleHWu C MpudopaMu M TEXHUUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COONIIOIEHUSI HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CpeE;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, pPALMOHAIBHO PpACHPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHHNE PacCMaTpPUBAEMOM POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne i/m P Konrpoabnbsie IlpakTnyeckue (npp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmmorera IIOK
’ A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruica > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [IOK
' TEOPHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBbI TEPMOTHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro o pasneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubnunorexa [IOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTOSIHHBIN 2NEKTpUYECKUNA TOK. TOKHU B 12 bubnmoreka [JOK

) PasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢ppoBbIe
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcebl
Paznea 1. JIEKTPOJIUHAMUKA
11 MarunuTHoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHu4ecKue U AIEKTPOMarHuTHbIC 9 1 bu6muoreka [IOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckue U 3JEKTPOMarHuTHbBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
2.3 Onriia 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crieIIUaTBHOM TEOpUHN 4 | bubnmoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DJIeMEHTHI KBAaHTOBOU ONTUKU 6 hitps://m.cdsoo.ru/Tf41c97c




bubnunorexa [IOK

4.2 Crpoerye atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATomHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE HIOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOPEHUE 4 ng;;ﬁfg;grou}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
dusuka — Hayka o Ipupoe.
1 Hayunsie MeT(})IK bl HofH:HI/IH 1 bubmorexa HOK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIoIlIeT0 MUpa
Ponw u mecTo ¢usuku B

) dbopMHpPOBaHUH COBPEMEHHOM 1 bubnnorexka HOK
Hay4YHOUN KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTHUYECKOU NEeATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newxenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmmoreka [IOK
IBYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBHXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOopaHoOe majieHue. Y CKopeHue 1 bubmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBrmykeHne MaTepUaTbHOU TOYKHU MO 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHI_[I/IH OTHOCHUTCJIBHOCTHU

Kunernueckas sHeprus

Bbu6nuoreka [IOK
8 lNanunes. MuepunaibHble CUCTEMBI
g https://m.edsoo.ru/ff0c3be8
otcuerta. [lepBblit 3akoH HeroToHa
Macca tena. Cuia. Ilpunnun
9 Cynepno3uiuu cuil. Bropoi 3akoH bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproTona A MatepuaibHOM TOUKH

10 Tpetuii 3akoH HeroToHa miis bubnnorexka HOK
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOrO TsroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHusi. Cuiia COnpOTUBIICHUS TTPU bubnnoreka HOK
JBHKCHUU Tejla B )KMIKOCTH MIIN https://m.edsoo.ru/ff0c3{f76
rase
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COIOTHO TBEPIOTO bubnnorexka HOK
tena. MoMeHT cuiibl. [lnedo cuiisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPIOTO TEJA
Nmnynbc MmaTepuaabHONU TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYECK. bubnnoreka HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE IBUKEHHE

16 Paborta 1 MOIIIHOCTH CHIIBL. Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c4502




MaTepHuaabHON ToukH. Teopema 06
V3MEHCHUH KHHETHYCCKON SHEPTUH

17

[lorennmaneHas 3HEPrUs.
[ToTeHunanpHas 3HEpPrust ynpyro
1e(OPMHUPOBAHHOM MPY>KUHBI.
[loTenunanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U
HEeMOTeHIUaIbHbIE CUIIbI. CBSI3b
paboThI HEMOTEHIIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTruun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUn

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnenoBanue CBs3U pabOTHI CUITBI
C UI3MEHEHHEM MEXaHHUYECKO
SHEPTHH Tella Ha IPUMEPE
PacCTsDKEHUS PE3HHOBOTO JKT'yTay

20

KontponpHas pabora o teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPaHEHHSI B MEXaHUKE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

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

22

XapakTep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEU
U TBEPABIX TEII




Macca monekyin. KonuuectBo

23

BemiecTBa. [locrossHHas ABoraapo
IIporpammHoe
obecreuenue Releon
Lite (ITO Releon) c

TermmoBoe paBHOBecue. TemnepaTypa

" JaTYNKOM TeMIIEepaTyphI
24 u e€ usMmepenue. [llkana Temneparyp .

-Onpenenenue yaenpHOu

Lenscus ..
TETTIOEMKOCTH
BEIIIECTBA.

’5 HNneanpuerii raz B MKT. OcHOBHOE Bbubnmuoreka [IOK
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeH KHHETUYECKON SHEPTUU bubnmoreka [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

IIporpammHoe
obecreuenue Releon
Lite (ITO Releon) ¢
JTATYNKOM TEMIIEPATYPhI
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI C JaTYUKOM JIAaBJICHUS U
TeMIIepaTypbl-
Uccnenosanue
n300apHOTO
npouecca(l eit-Jlroccaka)
JlaGopaTtopHnas pabota [Tporpammuoe
)8 «HccnenoBanue 3aBUCUMOCTH oOecnieuenne Releon

MEX]ly IapaMeTpaMy COCTOSTHUS
Pa3peKEHHOTO ra3a

Lite (ITO Releon) ¢
JaTYUKOM TEMIIEPATYPBI




C JAaTYUKOM AaBJICHUA U
TEeMIIepaTypbl-
Uccnenosanue
H30TEMUYECKOrO
mporiecca

M3omporieccsl B UcaIbHOM rasze u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e
[IporpammHuoe
obecneucHue Releon
Lite (ITO Releon) ¢

29 JATYUKOM TEMIIEPATYPBI
ux rpaduyueckoe mpeacTaBICHUE ¢ TATHHKOM JABICHNS 1
TEeMIIepaTypbl-
Uccnenosanue
M30XOPHOTO IpoI1iecca.
BnytpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KomnuectBo bubmuorexa [JOK
TEIJIOTHl U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
rasa
31 Bugel Teronepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY ienbHas TEIIOEMKOCTD BEILIECTBA.
1 KonudecTBO TEmoTs! pu bubnmoreka [JOK

Terionepenaye. AnnadaTHBIN
porecc

https://m.edsoo.ru/ff0c5¢36




IIepBblil 3aKOH TEPMOJUHAMUKY U

Bbu6nmuoreka [IOK

33
€ro MPUMEHEHUE K U30IPOoIIeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTumocTs poIeccoB B
34 pu (I)) e. Bropou I;aIIjOH bubmmorexa [OK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Mpunun nevicreust u KT/ bubnnorexka HOK
TEIJIOBOW MallIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKosoruyeckue mpoodIeMbl
TEIUIODHEPTETHKHU
O6o006maromuit ypok
38 «MOJ‘II:K nI:[l Haf}llp ¢buzuka. OCHOBBI bubmorexa HOK
YA ’ https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KontponsHas pabora o teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [Tapoo6pazoBaHue U KOHJCHCALUS. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCHUTEbHAS
41 BJIAJKHOCTh BO311yxa. HachleHHbIi bubmmorexa [TOK
AYX3. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnuueckue u
amopdHbIe Tea. AHU30TPOIHS
. bu6mmoreka [IOK
42 CBOWCTB KpHUCTaIOB. Kuakue

kpuctayibsl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510




IIHaBﬂeHHeIIKpHCT&HHHSaHHH.

43 VY nenpHas TEIUIOTA INIABIICHUS bubmorexa LIOK
a ) https://m.edsoo.ru/ff0c6708
CyO6nmumarust
Bbu6nmuoreka [IOK
44 Yy §
PABHCIHHE TCTIOBOTO basatca https://m.edsoo.ru/ff0c6820
Onexrpusanus Tei. JNEKTPUIECKUI
45 3apsia. JIBa BUJa 3JIEKTPUUECKUX bubmorexa [IOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsiioB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI HOBO HIfKI/I 3aK(F))H bubmmorexa IOK
YHpoBo ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JEKTPUUYECKOTO 3apsia
BzaumopeiicTue 3apa10B. 3aKOH
47 Kynona. ToyeuHBIN 31€KTPUIESCKUHA bubmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuun bubnnorexka HOK
BNIEKTPUYECKUX NoJe. JInanuu https://m.edsoo.ru/ff0c6df2
HaINpsHKEHHOCTH
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100
IIporpammHoe
Pa6 obecrieuenue Releon
aboTa CUJI BJIEKTPOCTATUYECKOTO Lite (ITO Releon) ¢
49 noxud. [lorennuan. PasHocTh

IIOTCHIIMAJIOB

JaTYNKaMH TOKa U
HaANpPSDKEHUS. —
N3ydeHune 3aBUCUMOCTH
momtHoctd u KIT/]
HMCTOYHHUKA OT




HaIpsDKEHUs IIPU

Harpyske.
[TpOBOIHUKY U TUIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE bubmorexa LOK
JIEKTPOCTATHY M IOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTb
51 OnekTpoéMkocTh. KoHaeHcaTo bubmorexa LOK
JIEKTPOoEMKOCTE. KoHmencar
p p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIIOCKOTO
59 OHIeHCATODA. DHE bu6mmoreka [IOK
HIeHcaTOpa. JHEPTU
p p https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCATOpa
53 JlaGopaTtopHas pabora "M3mepenue 1
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATHHOTO
54 arnmapara, CTpyHHOro mpuHTepa.
DJIEeKTpOCTaTUYECKas 3alluTa.
3azeMJieHHE AIEKTPOIPUOOPOB
IIporpammHuoe
5 . oOecnieuenne Releon
JIEKTPUUECKUH TOK, YCIOBHS €TO )
P &4 . Lite (ITO Releon) ¢
cymecTtBoBaHus. [I0CTOSSHHBIN TOK.
MaTYNKAMH TOKa U
55 Cuna toka. Hanpspkenue.
HaIpsDKEHUS. —
Conportusnenue. 3akon Oma aJist
N3yuenne 3akona Oma
y4acTka 1enu
JUTSl y4acTKa LENH U JJIs
MOJIHOU IeTIH.
[TocnenoBarenbHOE, MapalICIbHOE,
bu6mmoreka [IOK
56 CMEIIaHHOE COEIUHEHUE 0.5

poBOAHUKOB. JlabopaTropHas

https://m.edsoo.ru/ff0c 7410




pabora «M3ydeHne cMeIaHHoTro
COC/IMHCHUS PE3UCTOPOB)

PaboTa 1 MOIIHOCTB MEKTPUIECKOTO

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c7838
[IporpammHuoe
obecneucHue Releon

57 Lite (ITO Releon) ¢
Toka. 3akoH Jlxoymnsa-Jlenna
JaTYNKAMH TOKa U
TEeMIIEPaTyphI-
N3yuenue 3akoHa
Jlxoyns-Jlenna.
3akon OMa 11t TOJTHOM (3aMKHYTO)
anekTpuueckoil uenu. Koporkoe
bu6mmoreka [IOK
58 3ambikanue. JlabopaTopHas padora 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHask IPOBOAUMOCTD
59 TBEPABIX METAJIOB. 3aBUCUMOCTh
COIMPOTHUBIICHUS METAIIJIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh
60 DJIEKTPUYECKUHN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs
61 Y TIPUMECHAas TPOBOIUMOCTb. bubnmoreka [JOK
CaolicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
2 DIIEKTPUYECKUI TOK B paCTBOpax 1 bubnmoreka [JOK

pacruiaBax 3Je€KTPOJIUTOB.

https://m.edsoo.ru/ff0c82ba




DNEKTPOIUTHYECKAsT JUCCOLHAITHSL.
DIIEKTPOJIN3

IIporpammHoe
obecneuenue Releon
Lite (ITO Releon) ¢
JaTYNKaMH TOKa U
HANpPSDKEHUS. —
DNEeKTpUUYECKU TOK B

ANEKTPOJIUTAX.

DJIEKTPUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITEILHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [1nazma
DeKTpuYecKre mMpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOIUHAMHUKA ) https://m.edsoo.ru/ff0c88be
KonrtponpHas pabora o teme
«Qnexkrpocraruka. [locTossHHBIN

66 3JIEKTPUYECKU TOK. TOKHU B | bubnmoreka [JOK
pasnu4HbBIX cpenax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
mpoBepovHasi paboTa npu
MPOBEJCHNH Ha OyMa)KHOM HOCHUTEIE

67 PesepsHblil ypok. KonTponbsHas | bubmmoreka [IOK
pabota o Teme "DneKTpoguHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6006maronui 1 bubnnorexka HOK
ypok 1o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
[TocTosTHHBIE MarHUTHI M KX
1 B3auMoOJieicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHOM MHAYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe
[IporpamMmmHoe
MarauTHO€E 1oJIe MPOBOIHUKA C
0 3 obecnieuenue Releon
tokoM. OnbIT Dpcrena. .
2 . P 1 Lite (ITO Releon) ¢
B3aumopeiicTBre npoBOAHUKOB €
JATYMKaMH TOKa U
TOKOM
HaIPSKEHUS. —
N3yueHne MarHuTHOro
MOJISI COJICHOMIA.
JlaGopaTtopHnas pabora «3yuenue
3 MAarHUTHOTO TOJISI KaTYIIKH C 1 1 bubmorexa [TOK
v https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBE MarHUTHOTO TOJISI Ha
MPOBOAHUK ¢ ToOKOM. Cuita Amrmepa.
4 JlaboparopHas paboTa 1 1 bubnmoreka [JOK

«Hccnenosanne nericTBUA
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9acO




JleficTBMEe MarHUTHOTO TOJISI Ha
JBIDKYIIYIOCS 3apsKEHHYIO
gactuity. Cuna Jlopenma. Pabora
cunel JlopeHa

bubnunorexa [IOK
https://m.edsoo.ru/ff0c9df4

DNIeKTpOMarHuTHasE MHIYKITUS.
IToTok BEeKTOpa MarHUTHOM
uHaykuu. 2J1C nHaykimu. 3akoH
3JICKTPOMArHUTHOW WHTYKITHH

[IporpamMmmHoe
obecrnieuenne Releon
Lite (ITO Releon) ¢
TaTYNKaMH TOKa U
HanpsbkeHus. —BoJbT-
ammepHas

®dapanes XapaKTEPUCTHKA
MOJTYTIPOBOTHUKOBOTO
oA,

JlaGopaTtopHnast pabota
but6mmoreka [IOK

«HccnenoBanne sIBICHUS
ANEKTPOMArHUTHON MHIYKIIUN»

https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIICHUE
camounaykuuu. IJ1C
CaMOUHAYKIWH. JHEPrus
MarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DIEKTPOMarHuTHOE T0JIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpoucTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
JIEKTPOMArHuThI,
SJICKTPOABUIATCIIb, YCKOPUTCIIA
9JICMCHTAPHBIX YaCTUII,
WHAYKIOUOHHAs IMCYb

[Iporpammuoe
obecrnieuenue Releon
Lite (ITO Releon) ¢
TaTYNKaMH TOKa U
Hanpsbkenus. — Peocrar.
YnpasneHue CUIION TOKa
B 1enu. Jleaurenb
HaIpsKEHUSI.




10

Ob6o06maromuit ypok «MarautHoe
nose. DIEeKTpOMarHuTHas
UHIYKLIHS

bubnunorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o teme
«MarsuTtHOE noJse.
DJeKTpOMarHUTHAS MH YKL

bubnunorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
Kosiebanus. 'apMoHnUecKue
KosieOaHusi. Y paBHEHUE
TapMOHHYECKHUX KOJIeOaHM.
[IpeBpamienue 3Hepruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajblX KoJleOaHuii rpy3a Ha
HUTH OT JJUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHblii KOHTYP.
CB00O0IHBIE AIIEKTPOMArHUTHBIE
KOJIOaHHUs B UJICATbHOM
K0JIeOAaTeIbHOM KOHTYpEe. AHAIOTHs
MEXIy MEXaHUUECKUMH U
JJIEKTPOMArHUTHBIMU KOJIEOaHUIMH

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

15

®opmyna TomcoHna. 3akoH
COXpPaHEHHs SHEPTUHU B HJICATbHOM
K0JIeOAaTeIbHOM KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarIMX
KosieOaHusX. BeiHyKICHHBIS
MEXaHUYECKHE KOJIEOaHU.

but6moreka [IOK
https://m.edsoo.ru/ff0cbb86




Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMsI

17

IIepeMeHHBIH TOK.
CuHycouganbHbII IEpEMEHHBIN TOK.
MomHOCTbh IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOIIEE
3HAYCHHUE CHUJIBI TOKA M HAIPSDKECHUSA

bubnunorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKOHN SJHEPTUU

19

Y CTpolCTBO M TPAKTHYECKOE
IIPUMEHEHHNE EKTPUIECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKa, JINHUM dJIEKTporepesad

but6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKHE PUCKH TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTUU B TOBCETHEBHOM
KU3HU

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JJINHA BOJIHBI. Honepequle u
MPOAOJIbHBIC BOJIHBI

but6moreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

3H€KTpOMaI‘HI/ITHBI€ BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
3IEKTPOMArHUTHBIX BOJIH

bubnunorexa [IOK
https://m.edsoo.ru/ff0ccfe0




[IpuHIMIIBI paAOCBA3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosokanus
)5 KonTtponshas padora «Konebanus u bu6nuorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacipoCcTpaHEHUE
%6 CBETa B OJIHOPOJIHOM Cpeie. bubnuoTexa [{OK
ToueuHsblil HICTOYHUK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxeHus ceta. [loctpoenue bubmorexa OK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [TonHoe
)8 BHYTPEHHEE OTpPaKCHUE. bubnmoreka [JOK
[IpenenpHbIN yrod MoJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlaGopatopHas pabora «3mepenue bubmuoteka [JOK
TOKAa3aTeIs MPEITOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [Toctpoenue n3odpaxeHuit
30 B MH3e. DopMyIia TOHKOW JTUH3BI. bubmmorera LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosanue cBONUCTB
U300paXCHHIA B TUH3AX)
Hucnepcus ceera. CoXHBINA COCTaB
1 6enoro ceera. L[Bet. JJaboparopHas

paborta «HaGmrogenue aucnepcuu
CBETa»




Wntepdepennus ceera. Judpakuus

bubnunorexa [IOK

33 cBera. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22

34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Honmapuszanus ceera https://m.edsoo.ru/ff0cf02e
Onrtrueckne mpuOOpHI M YCTPOUCTBA

35 U yCIIOBUSA UX O€30IacHOTO
MPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH

16 KJIACCUYECKOW MEXAHUKH. bubmuorexa [{OK
[ToctynaTel cnenuaibHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubnnorexa LHOK

https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpPAILECHUE JITTHHBI
OHeprus U UMIYJbC

18 pensITUBUCTCKON YacTUlbl. CBA3b bubmuoteka [JOK
MaCChI C SHEPTUEU U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KontponsHas padora «OnrTuka.

39 OCHOBBI crieIIUaIbHOM TEOpUHN bubmmorexa [OK

https://m.edsoo.ru/ff0ct610
OTHOCHUTEJILHOCTH»

40 ®otonbl. Dopmyna [1nanka. bu6muoreka [JOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIE0BAHNE

41 dotoaddekra. OnbiThr A. I bubmorexa [JOK

CromneroBa

https://m.edsoo.ru/ff0cffc4




3akonbl porordderra. YpaBHEHHE

. . bubnunorexa [IOK
42 Ditnmreiina a GorospdexTa. https://m.edso:)_.[ru/fdeMSG
«Kpacnas rpanuna» porodddexra
Hasnenue ceera. OnbiTh [1. H.
43 JleOGeneBa. XMMHUYECKOE JICHCTBUE bubmorexa LOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
44 MPAKTUIECKOE IPUMEHEHHE!
doToreMeHT, POTONATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemienne 3aga4 1mo teme «QJIEMEHTBI bubnuorexa [{OK
KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuro o- bubmorexa [JOK
https://m.edsoo.ru/ff0d091a
yactull. [[manerapHas Mojienp aToMa
bubnunorexa [IOK
47 HMoctynatsi bopa https://m.edsoo.ru/ff0dOafa
Wzny4yenue u norsiomnieHne GoTOHOB
43 IIPU IIEPEXO/IE ATOMA C OJTHOTO bubnmoreka [JOK
YPOBHS SHEPTUU Ha APyroul. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnHoBbie cBolicTBa yacTul. BomHEI
49 ne bpoitns. Kopnyckynsipao- bubnmoreka [JOK
BOJIHOBOU Jyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.
50 OmnsiTel Peszepdopaa mo bubnmoreka [JOK

OMpPCACIICHHUIO COCTaBa
PAaAOAKTUBHOI'O U3JIYYCHHUA

https://m.edsoo.ru/ff0d0fd2




51

CsoiicTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bnusgaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTkpeITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DIIEKTPOHHBIN ¥ MIO3UTPOHHBIN OeTa-
pacnaa. ['aMma-usnydyeHue

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

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHbli
peakrop. [IpobreMbl, EPCIEKTUBEL,
9KOJIOTUYECKHE aCTICKTHI SIICPHOMN
SHEPTEeTUKHU

bubnunorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
MO3UTpoHa. MeToIbl HAOMIOICHUS U
PETUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrierii cron
«DyH1aMeHTAJIbHbIE
B3auMoJiercTBUs. ENUHCTBO
buznyecKoil KapTUHBI MUPaY

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

55

3T3.HI>I paSBI/ITI/IH aCTpOHOMI/II/I.
[IpuknagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
3B&3nHoro Heba. Co3Be3aus, IpKue
3BE3/1b], INIAHETHI, UX BUIUMOE
nemxenne. ConHeyHas CUCTEMA

56

Comune. ComHeunass akTUBHOCTD.
Nctounuk sHeprum CosHia v 3BE311




57

3BE3/bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/bI IIaBHOM
nocinea0BaTelbHOCTU. BHyTpeHHEee
cTtpoenue 38€371. CoBpeMeHHbIE
MPEJICTaBICHUS O MPOUCXOXKICHUH U
sBotounu CoJiHLA U 3BE3NT

58

Mueunsiii [IyTe — Haia
I'anaxTuka. Ilomo)xeHue U JBUKEHUE
Coununa B I'anaktuke. ['anakTUKH.
UEpHbIe ABIPHI B sApax TaaKTHK

59

Bcenennas. Pazberanue rajgakTuk.
Teopust bosbiioro B3peIBa.
PenuktoBoe uznydeHue.
MeraranakTuka

60

Hepermennsie npo0iaeMbl
ACTPOHOMHHU

61

KoHTposbHas padota «2JIeMEHTHI
ACTPOHOMHMH U acTPODUZUKI»

62

O6o06matomuii ypok. Pons huzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATILHON 1
ATUYECKOU cdepax AesITeNbHOCTH
YyeJoBeKa

63

O6o06matomuii ypok. Pons u mecto
(GU3UKY U aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MUpa

64

O6o06maromuii ypok. Posb
(bU3UYECKON TEOpUH B




(dbopMUPOBaHUU TIPENICTABICHHIA O
(bU3HYECKOI KapTUHE MUpPa

65

O6o6maromuit ypok. Mecrto
¢u3uUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHoOE 1oJie.
DNEeKTpOMarHuTHasE UHIYKIUs

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CielIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepnnrii ypok. KBantoBas dusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpou3uku

bubnunorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.., Byxosuer b.b., Corckuit H.H.; ox
penakmueit [TapdpentreBoii H.A. AxuimonepHoe o6mecTBo «M3narenscTBo
«IIpocseuieHue»

» ®usuka, 11 kmace/ Makumes I.J1., byxosues b.b., Hapyrun B.M.; ox
penaknueii [TapdhenteeBoit H.A. Akmmoneproe o6mecTBo «M3marenscTBo

«IIpocsemienue»



