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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOMIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3zoBaTelbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLEMIIMK TpenojiaBanus yyeoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoin denepauuu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE TPOrPAMMBI.

ConmepxaHnue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10—11 kmacco npu o0ydeHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeboBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METAMPEIMETHBIM pe3ybTaTaM OOyYEHHsI, a TAKKe
YUUTBHIBAET HEOOXOAMMOCTh peajH3aldi MEXIPEAMETHBIX CBA3€l (U3UKH C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU MIpeMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE
1eIu u3ydeHus: GU3uKu Ha YpOBHE CpeAHEro o011ero oopa3oBaHus, MIaHUPyeMbIe
pe3yibTaThl OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUs;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1o rogaM oOydeHus.

dusznka Kak Hayka O Haumbonee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUU 00 okpyxatomiemM Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINUMA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeir u actpoHomwueit. Vcmonp3oBaHWE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMH CBOMCTBAMHM W Apyrux. M3ydeHue
(Gu3MKH BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydJaromuxcs, B (opMuUpoBaHHE yMEHUN MPUMEHSATH HAYYHBIA METO]
MO3HAHUS NP BBITIOJHEHUH UMHU YUYE€OHBIX UCCIIEOBAaHUMH.

B ocHOBY Kypca pu3uKH 1151 ypOBHS CpEHEr0 001Iero 00pa30BaHus MOJT0KEH
PAI Uael, KOTOPhIE MOKHO PacCMAaTPHUBATh KaK MPUHIIUIBI €70 MTOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lesnoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIJACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HUKHU.



Hoesn eenepanusayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (U3MKu
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sABiIsercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3HUYECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPAaBCTBEHHBIMU
U KOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Guzuku rpemnoiaraet 3HakoMCTBO
C IIHUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEIACHHS AJIEMEHTOB
COZIepaHUsl, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TakXke OOCYXIEHHU
npo6JieM paloOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep)XHEBBIMHU JJIEMEHTAMH Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPEACTAaBICHUN O
CTPYKTYpe NOCTpOeHUs] (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 OpraHU3allud SKCIEPUMEHTATbHOU AESTENBHOCTU O0YUYaroIHUXCS.
J1st 6a30BOr0 ypOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamMme
no ¢u3uKe OObEIUHEHBI B OOLIMN CIHCOK YYCHHMUECKHUX MPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaToOpHbIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl y4aCTHUKaMU 00pa30BaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHWPOBAHUSI U OCHaleHUs kaOunera (usuku. [lpu
3TOM O0eCcreurBaeTcsi OBJAJCHHE OOYYalONIMMHCS YMEHHMSIMH MPOBOAMUTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIHYMH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAEsIeTCs PEIICHUIO PaCUETHBIX U KaYE€CTBEHHBIX 3a/au.
[Tpu sTOM 7151 pacYETHBIX 3aJ1a4 MPUOPUTETOM SIBIISIIOTCS 33]]a4M C SIBHO 3a/IaHHOM
¢usznyeckoil MOZeNpl0, TO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jeia Kypca, TaK U HWHTETpUpPYs 3HAHHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00bsACHEHHE MpOTeKaHUsi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXkarollen
KU3HH, TpeOytoume BbIOOpa (U3MYECKON MOJENM ISl CUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBun ¢ TpedoBanusimu @I'OC COO k MaTepHalibHO-TEXHUUYECKOMY
oOecrnieyeHn0 y4yeOHOro mpouecca 6a30Bbli ypOBEHb Kypca (PU3MKH HA YPOBHE
cpenHero oémero oO0pa3oBaHMSA JOKEH HM3y4aThCsl B YCIOBHSX MHPEIMETHOTO
KaOuHeTa (PU3WKU WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IMkiIa. B kabuHeTe Gu3MKU JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
¢$u3rKe yIeHUYECKUX MPAKTUYECKUX PadbOT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JlemoHCcTpanoHHOEe  000OpynoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPUHIATIOM MUHUMAIBHOW JIOCTAaTOYHOCTH U OOECMEeYMBAECT IOCTAaHOBKY
NEPEUNCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIIEIOBAHUSI ~ M3Yy4aeMbIX SIBICHMA M  TPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe o0OOpymOBaHHE IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX JTa00paTOpHUH.

OCHOBHBIMU TIETISIMU U3Y49CeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

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

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MIO3HAHUA U (pOopMHUpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK Pe3yabTaTa U3yueHHUsI OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3NYECKUX 3HAHUHA U HAYYHBIX J0KA3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3UKK AN PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX Lene oOecrneynBaeTcsl peluieHreM CIeAYIONINX 3a/1ad B

nporecce u3yueHus Kypca GU3NKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00ITHX PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKH;

e (dopMupoBaHWE yMEHHMIA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OoOBsiCHEHUST (PHU3UYECKUX SBICHUM B TPUPOJNE H JUIS TPHHATHA
PAKTHYECKUX PEIICHHU B MMOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB peLICHHs pa3IUYHbIX 3aJad4 C SBHO 3aJlaHHOM
¢usznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3ianue (HU3NIECKON MOJENH, aIeKBaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOULYIO
cpeay;

e OBJIAJICHUE METOJAMU CaMOCTOSITEILHOTO IUJIAHHUPOBAHUS U TPOBEIACHHUS
bu3MUEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu MHGOpMaIlii,
onpeeeHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMM HJIsi pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypoBeHb) Ha ypPOBHE CPEIHEro OOIIEro
obpazoBanus otBogauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEI0), B
11 xmacce — 68 4yacoB (2 yaca B HEJIEIIO).

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



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble MeTOAbl IO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3KkcriepuMeHTa U TEOPUH B IIPOLIECCE TO3HAHMS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nUecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBHUS.

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

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemernienne, CKOpPOCTh (CpeHsSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUsI.

KpuBonnHeHoe nBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactora obOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCUYETA, WUIIOCTpALMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGniogenue aBuxkeHUs Teja, OPOIIEHHOIO TMOJ| YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOTHOTO TafCHHUS.

Hanpasienue ckopoCcTu mpu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HNccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, MNPOWUJICHHBIMHA TEJIOM 3a
MIOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyuaomn  otHocuTensHOCTM  [ammnes.  llepBeii  3akoH  HeroToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HerotoHa miist
MaTepuagbHON TOUKU. Tpernit 3aKkoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tskectu. llepBag kKocmuyeckas
CKOpOCTB.

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

Tpenue. Bunbl Tpenus (mokosi, ckoJyib>keHus, kauenus). Cuna tpenusa. Cyxoe
Tpenue. Cuna TpeHus: CKOJbKEHUS U cwiia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJIA B dKUJKOCTH WM rase.

[TocTynarenbHoE U BpallaTelbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lnewo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: TMOIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBukeHUs: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanue ycllOBUM pPaBHOBECUS TBEPIOIO TeEJa, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMnynbc MaTepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUM.

[TorenunanbpHas SHEprusl. [TorenunanbHas SHEprus YIpyTO
nedhopMupoBaHHON NPy KUHBL. [loTeHIIMaNbHAs SHEPTUs Tejla BOJIU3U MOBEPXHOCTH
3emiu.

[loTenmmanpHpie W HENMOTEHNHaIbHBIE  cwibl.  CBsi3b  paboOTHI
HEMOTEHIMATBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHCHUSI MEXAHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCcKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPY>KUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEpruu
TeJIa Ha TPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Mogekyasipuast Qu3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUMM TEIUIOBOrO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHbI. YpaBHeHUEe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aHUMOJICHUCTBUS.

Monens, HUIICTpUpyoIas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, JABJICHUS U TEMIEPATyPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoounHamuKu

TepmoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJealbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3Ty4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaaye.

[Tonsitue 00 aamuabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHrue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TermoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemnoBol mamuHbl. [ukn KapHo u ero kosdduiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JIBUTaTEllb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJUIbHUK, KOHTUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPruM Tejla IPHU COBEPIICHUU pPabOThI: BBLUIET
npoOKM K3 OYTBUIKM IOJA JEWCTBUEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEHHEN 3HEPTUH (TeMIlepaTyphl) Tela NPy TEIUIonepesaye.

OmnbIT 110 a11a0aTHOMY PACIIUPEHUIO BO3AYyXa (OIBIT C BO3YIIHBIM OTHUBOM).

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

Vuenuueckuu sxcnepumenm, nabopamopHuie pabomol

N3mepenne yaenbHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue n kuneHue. AOCOIIOTHAs U
OTHOCHUTENbHAA BJIAXHOCTh BO3Ayxa. HacelmenHeli map. YaenpHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTICHHSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpucramwioB. JKunkue kpucramuisl. CoBpeMeHHble Marepuansl. [lnaBineHue u
KpUCTaJIM3anus. Y enbHas Terora mwiasaeHus. Cyoaumanust.

YpaBHeHue TerIoBoro OagaHca.

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

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenne npy noHWKEHHOM J1aBJICHUMU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Habmtonenue HarpeBaHusl U IJ1aBJI€HUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3mepeHne 0OTHOCUTENBbHOM BIIAJKHOCTH BO3YXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
OnekTpusanus Tei. JNeKTPUIEeCKui 3apsa. [[Ba BUaa 3JIeKTpUYECKUX 3apsiioB.
[IpoBOMHMKHM,  AMDJIEKTPUKM W IIOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onextpudeckoe mnose. Hampsok€HHOCTh  3yeKTpuueckoro mnojs. [IpuHuun



CYyHEPNO3ULIMU IIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

PaboTa cui anekTpocraTudeckoro nojist. [lorernuan. PasHocTs moTeHIIMAIOB.
[IpOBOOHUKN W [HUAJIEKTPUKUA B DJIEKTPOCTATHUECKOM ITose. JludnmekTpuueckas
MIPOHUIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyecknue yCTpoOHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KONMUPOBAJIbHBIN anmnapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINMN AEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSIHUASI MEXKAY HUMU U AUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoImHOCTD
AIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIasl CUja M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) AniekTpuueckoi tenu. Koporkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, ODJIEKTPOHArpeBaTejbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEYECHUS U MaTepHuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHE DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIICHUS.

Habmronenue snextpomiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoHsa B 10 kjacce ocyIIecTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

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

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEJI, JKUJIKOCTEN U ra3oB,



DJICKTPUYECKUE  CBOMCTBA  METAIOB,  JJICKTPOJWTHYECKAs  JIUCCOIMAIIHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO31IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, MOJIIIUITHAKYA, HCIIOJIb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JPYrHe), JBHTATeNb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJWIBHHUK, KOHIUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMEHHBIX MAaTepHalioB, B TOM 4HCIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Mazcnummnoe nose. In1eKmpoMazHUmMHAs UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MarHuTHOM MHAYKUWH. [IprHIIMI Cynepno3uuuu MarHuTHBIX TOJIEH.
Jlvanm MarHuTHOM WHAYKUMH. KapThHa JIMHUKA MarHUTHOW WHAYKIHUHW TOJIS
MOCTOSTHHBIX MAarHUTOB.

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

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

SIBneHne AneKTpoMarHuTHOM WHAYKIUU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOJBIKYILAsl Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1ose. OJEKTPOIABWXKYIIAS CUJIAa HWHIYKIUU B
IIPOBOJAHMKE, IBHXKYILEMCS ITOCTYNATENBHO B OJTHOPOAHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBMXKYILIAs Cujia
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOIABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHia Ha HOHBI JJIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIHUM OT CKOPOCTH M3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHre MarHuTHOTO TOJIs1 KATYIIKU C TOKOM.

HccnenoBanne AeCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle K0J1€0aHus

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
["apmonunyeckue konebanus. [lepuox, wactora, amrmumryga u (aza xosneOaHUU.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanuil. [IpeBparneHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7CaTbHOM KOJICOATEIPbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyueOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

Ilepemennbiii  TOK. CHUHYCOHMJANbHBIM IMEpPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE AIEKTpodHepruun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATENHHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanune cBOMCTB BbIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSIKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COSOUHEHMM PE3HUCTOpa, KaTyIIKH
VMHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TuHUYN IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

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

HccnenoBanue NepeMEHHOT0 TOKa B LIETIH U3 ITOCIIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUNHblIE 60HbL

MexaHnudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W MPOJOJBHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuenTtauus BektopoB E, B, V B anekrpomarautHoi BoiaHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

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

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmronenue oTpakeHus U IpeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne nnatepdepeHny u AUPpaKkiu MEXaHUYeCKUX BOJIH.

3BYKOBOH pPE30HAHC.

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



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJTOMIICHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHsL.

Tema 3. Onmuxa

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

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. IlocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

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

Hucnepcus ceeta. CroxkHblil coctaB 6enoro cBera. LBer.

Cobuparoriye 1 paccenBaromiye JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U OoNTHYEcKasi cuia TOHKOW JuH3bI. [locTpoenue n3odpakeHuil B cOOUpPAIONINX U
paccenBaromMX JuH3ax. @opMyiia TOHKOM JIMH3bI. Y BEIMYEHNE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPHUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakiumonHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus cBeTa.

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

Llemoncmpayuu

[IpsAMONIMHEWHOE PacCIpOCTPAHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETAa.
OnTuyeckue mpuodOpBkI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenn MUKpOCKOIa, TEJIECKOIA.

HaGmronenne natepdepeHnu cBera.

HaGmronenune nudpakiuu cBera.

Hab6monenue aucnepcun cBera.

[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

W3mepenne nokasaress npesioMIICHNs CTEKIIA.



HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBera.

Pa3znesn 6. OCHOBBI cCIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIIBI 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 PEISITUBUCTCKON YaCTHUIIbI. DHEPIHs
IIOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [1nanka cBs3u SHeprun POTOHA C €ro YaCTOTON. DHEPTHUs
U UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dotordpdekra. YpaBHenue OiHmTenHa st dpororddekra. «KpacHas rpaHuia»
dboTtoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe IeCTBUE CBETA.

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

Jlemoncmpayuu

®dotorPpdeKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO (poTodddekTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. [loctynmatel bopa. M3nydenune u mnoriomeHue
($OTOHOB TpM MepexoJe aToMa C OJHOTO YPOBHsS IHEpruM Ha Apyroil. Bumsl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

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

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI Ja3epa.

Habmronenne nuuedvaTbIx CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI, JI0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paauoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHnto cocraBa paiioakKTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BnusHue
Pa0aKTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

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

OHeprusi CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JlegexT Macchl sapa.

SnepHbie peakunu. /leneHne u cuHTE3 A1€p.

SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCcTULbl. OTKPBITUE NO3UTPOHA.

MeToabI HaOMIONEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EQMHCTBO Pu3nueckol KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M MPAKTUUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, simepHblit peakTop, aToMHas 6oMoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

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

Bun 3B&3nnoro neba. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, UX BHUIAUMOE
JIBUYKEHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHepruum CoiHua u 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» Ul 3BE37 TIJIABHOW IOCJIEA0BATEILHOCTU. BHyTpeHHEee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue m nmxenue CoJyiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3nydeHHE.

Macmradnas ctpykrypa Beenennoit. MerarainakTuka.

Hepeménnrie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONPECIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOYIIAPHS U IPKHUE 3BE3MBI.

HaOmronenus B teneckon JlyHsl, uianet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHUe

Pons ¢usmkn u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M STUYECKOH chepax AEsITeIbHOCTH YeTI0OBEKa, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW Hay4YHOU KapTHHE MUPA, pojib (PU3NUECKON Teopuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OO0IIEM pSIAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, Trunoresa, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
POU3BO/HBIC DBJIEMEHTAPHBIX (QYHKIUH, MPU3HAKK MOJ00Us TPEYroJbHUKOB,
onpeeeHUe MIONIaaAH MITOCKUX GUryp u o0bEmMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPATLHBIN aHAIIU3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUN.

Texnonocus: JIMHAWA DJJIEKTPONIEpead, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIECBU30D,
anTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapes.



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

OcBoenue yudeOHOTO Tpenmera «®Du3nMka» HA YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECIEUYUTH JAOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJUIIMOHHBIM HEHHOCTSM POCCHUHUCKOro OOIIECTBAa, PAaCHIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOT0 OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO HEATENIIBHOCTh B HMHTEPECAX TPaAKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYNPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MAaTPUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JNEATEIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIETro;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCylero (pu3nyeckoil Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpILIATh OCO3HAHHBIN BHIOOD
Oymyiel mpodeCCru 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBHUM B OKPY>KAIOILIEW Cpelie Ha OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHHUEe OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUe0OHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNEATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4E€TOM aHaju3a HWMEIOUIUXCS
MaTe€pUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUYEBBIMU IOHSATUAMU U METOJAMU
(bu3nYeCcKO HAYKH;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00JaCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpNKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIQJIeTh BUJAMH JCATCIBLHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHUsA, €ro
WHTEPIPETAINHA, TPEOOPA30BAHUI0O W TPUMEHCHHUIO B PA3NIMYHBIX y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JaHUM YUeOHBIX MTPOEKTOB B 0071aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIS I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MAPaMETPhl M KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJIYUCHHBIC B XOJE pEIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIHHOM
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHHUA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
XKU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHMUS,

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

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHHS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISITh IOUCK, AaHAIU3,
CHUCTEMATH3AIMI0 W WHTEPIPETANUI0 WH(DOpPMAIMU Pa3IUYHBIX BUAOB U (PopM
MIPEICTABIICHHS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMI H)PTOHOMHKH, TEXHUKH O€30TMTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(MOpPMAIMOHHOU
0Ee30IMacCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHBIX (opmarax c
y49€TOM Ha3zHA4YeHUsSI HHPOPMAIIUU U TIEJICBOM ayIUTOPHUH, BEIOMpAs ONTUMAIILHYIO
dbopMy TIpeCTABICHUS U BU3yTH3AIHH.

KoMMyHHKATHBHBbIE YHHBePCcaIbHbIe yieOHbI€ 1eliCTBHUS:
OCYIIECTBIISTH OOIIEHUE HAa yPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



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

MOHUMATh ¥ HMCTOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPJAMHHUPOBATh NEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3ybTaThl
COBMECTHOH padoTHI;

OIICHMBATH Ka4€CTBO CBOETO BKJIaa U KXKJIOTO YYaCTHIUKA KOMAaH/IbI B 00NN
pE3yNbTAaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOCKTHI, OIEHUBATh HJEH C TMO3WIMU HOBHU3HHI,
OpUTHHAIILHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIE NeHCTBUA
Camoopranusanmus:

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

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO HPyAULIMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JE€Th  HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM  KaK  OCO3HAHHUSA
COBEpPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaToOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporniecce mocTHKEHUS TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS IIPOTPAMMBI 10
dbuzuke I YpPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydarolIuxcs
COBEPIICHCTBYETCS HMOLIMOHANBHBIN WHTEJUICKT, MIPEAMOIaTr AFO A
c(OpMUPOBAHHOCTH:

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

CaMOpEryJIMpPOBaHMs, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATBHCI K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HCXOJSI W3 CBOUX
BO3MOKHOCTEH;

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

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CTIOCOOHOCTD BBICTPAaNBATh OTHOICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHQIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kjaacce npeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOITUXCSl YMEHUMN:

JEMOHCTPUPOBAThL HAa MpUMEpax poiib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCINCH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOMOTHO TBEPOE TEIO,
WJICAIIBHBIN a3, MOJEIIH CTPOCHUS T'a30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



3IIEKTPOIMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIIMHEHHOE JBUKECHHE,
CBOOOIHOE MaJeHUE TEJN, IBIKEHUE MO0 OKPYXKHOCTH, WUHEPIHs, B3aUMOJCICTBHE
Ten, auddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KHUAKOCTEH M TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpPU HarpeBaHuU (OXJIAXKACHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHAEHCalus, IUIABJIICEHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAKHOCTb
BO3/lyXa, MOBBIIICHNE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXJy MapaMeTpamMH COCTOSIHHS Tra3a B M30IPOLECCax, dJIEKTPU3ALUS Te,
B3aMMOJEMCTBHE 3aps/IOB;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEIUYUHBIL:
KOOpAMHATa, MyTh, I[EpPEMEIIEHNE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIBC TeNla, KWHETHYECKasl SHEprus, MOTCHLHUAIbHAs SHEPrus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS M EOUHUIIB,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TeJl M TEIJIOBBIE SIBICHHUS,
UCTIONB3Ys (M3MUYECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHUUECKOTO JBHKEHUS MOJIEKYJ, CPEeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHs JHEprus, pabora rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOIO JBHUraTessl; MpH OMHCAHUU
IPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HUCHOJIB3YEMBIX BEJIWYHH, HX
0003HAaYeHUsT W E€IMHULBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMHU BEJIMUYHUHAM;

OINHCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUUECKOE T0JIe, HAPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONUCAaHUM TMPABUWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBL, YKa3bIlBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEINYNHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpHOTro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpaHEHMsI HMIIyJbCa,
OPUHLMII CYNEpPHO3ULUN CHUJI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHMSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYIN C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsnaa, 3akoH KyinoHa, mpu 3TOM pa3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAILLIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh YCIOBHS UX 0€30MacHOrO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HH;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopmyrpoBaTh MpodieMy/3aiady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsI, TPOBOAUTH OIBIT U (OPMYINPOBATH
BBIBOJIBL;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3UUECKUX BEJIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHOM 3aBUCUMOCTH (DM3HUECKUX BEJIMYUH B BUJIE
TabuI U rpauKOB, IeJaTh BHIBOABI MO PE3yIbTaTaM MCCIEA0BAHUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBENCHUN MCCIIEIOBAHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (PU3MUECKON MOJIENbIo,
UCTIONB3YS (PU3UUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a yCIOBHS 3aJauu
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HE0OXoauMbIe I €€ pElIeHHs], MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKOU BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue sBICHUS;

UCITI0JIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE MH(GOPMAIIMOHHbIE
TE€XHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U IPEICTABICHUS
yueOHOW W HAy4YHO-TIOMYJAPHOM WHGOPMALMU, TOIYYCHHOW M3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyto HHPOPMAIIHUIO;

PUBOAUTH 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 TMPU OOpaAIIeHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPY>KaIOIIEeH cpee;



paboTaThb B Tpynmne C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIpPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJ€eKBAaTHO OLICHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pPacCMaTpUBAEMOM IIPOOJIEMBI.

K xoH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TE€XHOJOIMM, B MPAKTUYECKON AEATEIbHOCTH JIIOJEH, IIEJIOCTHOCTh U €IUHCTBO
(u3nyeCcKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHMK CBETA, SACpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO sipa MPH PEIIEHUU (PU3NUYECKUX
3azay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: IEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuToB, DJJIEKTPOMATrHUTHAsT MHIYKLUS, JAEHCTBME MArHUTHOIO IIOJI Ha
IPOBOJAHUK C TOKOM M JBWXKYILMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJEOaHUsA U
BOJIHBI, MPSIMOJIMHEHHOE pAcIpOCTpaHEHHE CBETa, OTPaKeHUE, MpEIOMIICHHE,
uHTepdepennysi, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpuueckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAAa, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOKCTBA BELIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIIEKTPUYECKYHD  NPOBOJUMOCTb  pPAa3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCMOJIb3Ysl (DU3NYECKUE BETUUYHHBL:
AIEKTPUUECKHUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHWST MarHUTHOTO MoJisi, cwia Ammepa, cuia JlopeHnia, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOoJl M YacToTa
KoJebaHuii B KosieOaTeTbHOM KOHTYpe, 3apsii M CHlla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHYECKAasi CWJIa JIMH3BI, TIPU OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTIOJB3YEMBIX BEIWYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETUUMHY C IPYTUMH BETUUMHAMMU;

OMKCHIBATh M3YyUYCHHbIE KBAHTOBBIC SIBIEHUS W MPOLIECCHI, MCHOIB3YS
dbu3nueckue BEIMYMHBI: CKOPOCTh S3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEpUO TOJIypacaaa, SHEPTHs CBSI3H



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

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SABJIEHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATENBHOTO U NApaUIeIbHOTO
COCUHEHNs TNPOBOJHUKOB, 3akOH Jlxoyms—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PAaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIJIEHHs CBETA, ypaBHEeHHE OWHIITEHHa 11 (oTordpdekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MocTynarsl bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE€ BBIPAXKEHHWE U YCIOBHUS (TpaHULBI, 00JIaCTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISI POBOJIHHKA
C TOKOM, cuJibl Amnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh HM300paK€HHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEpPEHUM: IMPU 3TOM
dbopmynrpoBaTh MpodieMy/3a1ady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMsI, IPOBOAUTH OMBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIIMYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] W HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BaHUEM NPSIMbIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl
MOJlyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
JIeNaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MpU NMPOBENCHUN MCCIIEIOBAHUN B
pamMKax Yy4eOHOIrO SKCHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHOW (PU3MUECKON MOJIeNbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aa4ul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBL,
HEOOXOUMbIE NIl €€ pelIeHus, MPOBOAUTh Pacué€Tbl U OLIEHUBATh PEAIBHOCTH
MOJIy4YE€HHOTO 3HAaUY€HUs (PU3HUECKON BEIUYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAaLIMOHHbIE
TE€XHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJApHOM WH(GOPMALMU, TOIYYCHHOW U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyt0 HHPOPMAIIHUIO;

OOBSACHATh MNPUHLMNBI JEHUCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO MCIOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

IPUBOIUTH 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€30MacHOCTH MpU OOpalleHWu C MpudopaMu M TEXHUUYECKHUMHU
yCTPOMCTBaMH, ISl COXPAHEHUS 310POBbS U COONIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM pPAa3INMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pPAlMOHAIBHO PpACHPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMON POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne i/m P Konrpoabnbsie IlpakTnyeckue (npp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcesbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubnunorexa [IOK
1.1 O 2 0 0
M3MKa U METO/Ibl HAYYHOT'O TTO3HAHUS hitps://m.cdsoo.rw/ 7B 172
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruica 6 0 2 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica 6 ! 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bu6muoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1 0
CHOBBL TEPMOIHHAMUIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 0 1 bu6muoreka [IOK

®a3oBbIe NEPEXOIbI

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




Uroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmuorexa [{OK

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 o pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KJIACC

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 MarunuTHOoe noje. IJIeKTpOMarHuTHast 12 | 5 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 12
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHu4ecKkue U AIEKTPOMarHuTHbIC 9 0 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHn4yeckne U 3JEKTPOMarHuTHbBIE bubnmoreka [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnunorexa [IOK
2.3 Ok 12 ! 3 https://m.edsoo.ru/7f41¢97¢
Htoro no pasneny 26
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crieIIUaTBHOM TEOPUHN 4 0 0 bubnmoreka [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 DJIEMEHTHI KBAaHTOBOU ONTUKU 6 0 0 https://m.edsoo.rw/7f41c97c




bubnunorexa [IOK

4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41¢c97c¢
but6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41¢c97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 4 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 4
Paznen 6. OBOBIIAIOIIEE HIOBTOPEHUE

6.1 Ob6o061aroriee MOBTOPEHUE 4 ngg;ﬁfg;gﬁ}; 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
dusuka — Hayka o Ipupoje.
1 Hayunrie MGT(})I;[(H HofH:HI/IH 1 bubmmorexa IOK
v https://m.edsoo.ru/ff0c32e2
OKPY>KaIoILIeT0 MUpPa
Ponw u mecTo ¢usuku B

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

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBwxenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmmoreka [IOK
JIBIKCHHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoOe majieHne. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

. bubmuorexa [JOK

7 JIBrm>keHre MaTepraibHON TOYKH IO 1

OKPYKHOCTHU

https://m.edsoo.ru/ff0c3ada




HpI/IHI_[I/IH OTHOCHUTCJIBHOCTHU

Kunernueckas sHeprus

Bbu6nmuoreka [IOK
8 lNanunes. MuepunaibHble CUCTEMBI
g https://m.edsoo.ru/ff0c3be8
otcuerta. [lepBrlit 3akoH HeroToHa
Macca tena. Cuina. Ilpunnun
9 Cynepno3uiuu cuil. Bropoi 3akoH bubmorexa [TOK
. https://m.edsoo.ru/ff0c3be8
HbroTona A MatepuaibHOM TOUKU

10 Tpetuii 3akoH HeroToHa miis bubnnorexka HOK
MaTepUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOrO TsroteHusi. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa [IOK

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

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

13 TpeHusi. Cuiia COnpOTUBIICHUS TTPU bubnnorexka HOK
JBHKCHUH Tejla B )KMIKOCTH MIIN https://m.edsoo.ru/ff0c3{76
rase
[ToctynarensHoe U BpaliaTeabHOe

14 JBUKEHHE a0COIOTHO TBEPIOTO bubnnorexka HOK
tena. MoMeHT cuiibl. [lnedo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUsl TBEPIOTO TEJIA
Nmnynbc maTepuaabHONU TOYKH,

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

16 Paborta 1 MOIIIHOCTH CHIIBL. Bbubnmuoreka [IOK

https://m.edsoo.ru/ff0c4502




MatepHuaabHON ToukH. Teopema 06
V3MEHCHUH KHHETHYECKON SHEPTUH

17

[lorennmaneHas 3HEprUs.
[ToTeHunanpHas 3HEpPIryst ynpyro
1e(OPMHUPOBAHHOM MIPY>KUHBI.
[loTenunanpHas 3Heprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIN

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

18

IToTeHumanbHbIE U
HEeMOTeHIMaIbHbIE CHIIbI. 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 MEXaHUYECKO
SHEPTHH Tella Ha IPUMEPE
PacTsDKEHUS PE3HHOBOTO JKI'yTay

20

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

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

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Huddys3us

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

22

Xapakrep JBUKECHUS U
B3aMMOJCHCTBHUS YacTHUIl BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII




23

Macca monekyin. KonuuectBo
BemiecTBa. [locrossHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

HUneansyeiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEeN KHHETUYECKON SHEPIUU
JBUKEHUS] MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["'a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIY IapamMeTpaMu COCTOSTHUS
Pa3pekEeHHOTO ra3a

29

M3omporieccsl B UcaIbHOM rasze u
uX rpaduyueckoe npeacTaBiIcHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnytpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
criocoOsl e€ n3meHeHus. Konngecrro
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrus OJHOATOMHOTIO HIEaIBbHOIO
rasa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael Tenonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIECTBA.
KonudecTBo TeIIoTs! pu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terutonepenadye. AanadaTHBIHA
nporiecc

IIepBblil 3aKOH TEPMOJUHAMUKY U

bu6mmoreka [IOK

33
€ro IMPUMEHEHUE K U30IIpOoLIeccaM https://m.edsoo.ru/ff0cSefc
HeobGpatumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [OK
PHPOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunun nevicreust u KT/ Bbu6nmuoreka [IOK
TETUIOBOW MallIMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKOJIOTHYECKUE TTPOOITEMBI
TEIUIOPHEPTeTUKU
O06o06mmarmuii ypok
38 «MOJIL:K JII: Hai}I’p ¢u3uka. OCHOBBI buommorexa HOK
Y ' https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KontponsHas pabora o teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LOK
YV ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHre U KOHIEHCAIIUS. bubnnorexka HOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEbHAS
41 BJIQXKHOCTh BO3Ayxa. HacellieHHbIH buommorexa HOK
AY%d. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
aMmopdHbie Tena. AHU30TPOIHS
P ¢ P bubmuorexa [JOK
42 CBOWCTB KpHUCTaIOB. Kuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510




IImaBnenue u KpucTaljin3anus.

Bbu6nmuoreka [IOK

43 VYnenpHas TEII0TA IDIABICHUS.
a https://m.edsoo.ru/ff0c6708
CyO6nmumarust
Bbu6nmuoreka [IOK
44 YpaBHEHHE TEIUIOBOrO OajaHca
p https://m.edsoo.ru/ff0c6820
OnexTpusanus Ten. JNEKTPUIECKUil
45 3apsia. JIBa BUJa 3JIEKTPUUECKUX bubmorexa [TOK
P A p https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBOAHUKH, JUAIEKTPUKU U
46 H(I))JI OBOJHUKU 3aK(F))H bubmmorexa IOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bec
COXpaHEHHUS JEKTPUUYECKOTO 3apsia
BzaumopeiicTBue 3apa10B. 3aKOH
47 Kynona. ToyeuHBIN 31€KTPUIESCKUHA bubmorexa LOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsok€HHOCTB AIEKTPUIECKOTO
43 nons. [IpuHumn cynepno3uuuun bubnnorexka HOK
BIEKTPUYECKUX NoJel. JInanuu https://m.edsoo.ru/ff0c6df2
HaINpsHKEHHOCTH
Pabota cui 37eKTpoCTaTHIECKOTO
49 nois. [lorennuan. PasHocTh buGnnorexa LIOK
) fHait. https://m.edsoo.ru/ff0c6£00
[IOTEHIINATIOB
IIpoBOHUKY U TUIIEKTPUKHA B
50 C-)JIIZ:KT OCTaTUYECKOM HOI:J)IG buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop i

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. JHEprus
3apsHKEHHOT0 KOH/IeHcaTopa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
INEKTPOEMKOCTH KOHJIeHcaTopa”

54

[IpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMUPOBAJILHOTO
anmnapara, CTpyHHOI0 IIpUHTEpa.
DnexTpocTaTHdecKasl 3allnTa.
3a3eMiIeHHE SIIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[oCTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapajieabHOE,
CMeEIIIaHHOE COCTHHEHHE
poBOAHUKOB. JlaboparopHas
pabora «/3ydeHne cMeIaHHoTro
COCIIMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
aneKkTpudecko uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOJIUMOCTD
TBEPBIX METAJUIOB. 3aBUCUMOCTh




CONPOTHUBIICHUS METAJIIIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTh

DIIEKTPUYECKHUI TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 Y TIPUMECHAs MPOBOJUMOCTb. bubnnorexka HOK
CaolicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPEI
DIJIEKTPUUYECKUI TOK B paCTBOpax U

2 pacruiaBax 3JIEKTPOJIUTOB. bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U Bbubnmuoreka [IOK
HECAMOCTOSITEILHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpudecKkrue Npudops U

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

65 O06o6mmarmuii ypok bubnmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtposbHast pabota 1o teme

66 «Qnekrpocraruka. [locTosHHBII bubnuoreka [JOK
3JIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»

67 PesepBHblil ypok. KonTposbHas bubnnorexka HOK

pabora o Teme "DieKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIit ypok. O0oO0marommmii

ypok 1o TeMam 10 kiacca

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[
JIE-H Tewa ypoka Bcero Konrpoabueie  Ipaxruieckue i[:;:eﬂl/lﬂ :)Ig:)l;izz:feﬂbﬂme
padoTsI padoThI pecypen
[TocTosTHHBIE MAarHUTHI M KX

1 B3auMoJieicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHOM MHIAYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarnuTHO€E 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
BzaumopeiicTBre mpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «/3yuenue

3 Marﬁimorr)o HOiSI KaTyIJ_IKI/IyC 1 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBME MarHUTHOTO TOJISI Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaboparopHas paboTa 1 1 bubmmoreka [JOK
«Hccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MarHUTHOTO TOJISI Ha

5 JBHKYILYIOCS 3apSKEHHYIO 1 bubnmoreka [JOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHa

6 DJNIeKTpOMAarHuTHasE UHIYKIUS. 1

IToTok BEeKTOpa MarHUTHOM




uHaykuuu. DJ1C uaaykuuu. 3akoH
AJNIEKTPOMArHUTHON MHIYKIIHU
®dapanes

JlaboparopHas paboTa
«HccnenoBanue sSBICHUS
3JIEKTPOMArHUTHOU UHTYKLIUH

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

NHnykTUBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOMHIYKIMHU. DHEPIrHsl
MarHUTHOTO TOJIS KATYIIKH C TOKOM.
DIEKTPOMarHuTHOE T0JIe

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

TexHuueckre yCTpocTBa U UX
MMPUMCHCHHUC: TIOCTOAHHBIC MArHUTHI,
OJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX 4YaCTHUII,
MHAYKIIMOHHAS TIeYb

10

Ob6o06maromuit ypok «MarautHoe
noJjie. JIEKTpOMarHuTHas
VH]TKIIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTposbHast paborta mo teme
«MarsuTtHOE noJse.
DNeKTpOMAarHUTHAS] MHYKITHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
KoJjeOanus. ['apMmoHYecKre
KoJeOaHus. YpaBHECHUE
TapMOHHYECKHUX KOJIeOaHH.
[IpeBpamienue 3aepruu

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




13

JlaboparopHnas paboTa
«MccnenoBanue 3aBUCHMOCTH
neproia MajbiX KojicOaHui rpy3a Ha
HHUTH OT JUTHHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIN KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KOJIeOaHUs B NAE€aIbHOM
KOJIeOATSIIBHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKHMH H
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUU B UI€aTbHOM
K0JIe0aTeIbHOM KOHTYpE

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

16

[IpencrasieHue o 3aTyxarIux
KosieOaHusAX. BeIHYXIeHHbIE
MeXaHWUEeCKHE KoJieOaHus.
Pe3onanc. BeiHyxaeHHbIE
3JICKTPOMArHUTHBIC KOJICOAHMS

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

17

IIepeMeHHBIH TOK.
CunycouganbHbIi IEpEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICHCTBYIONIEE
3HAYEHUE CHJIbI TOKA W HAIIPSIKEHUS

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

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

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




3BOHKA, F€HEpaTOpa EPEMEHHOTO
TOKa, JIMHUH 3JIeKTpornepeaad

OKOJIOTUYECKUE PUCKHU IIPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

20 KynsTypa ncnonb3oBanus
3JIEKTPOIHEPTUU B TOBCETHEBHOM
KU3ZHU
MexaHnnyeckue BOJHBI, YCIOBHS

acripoctpaHenus. [lepuon.
21 I():KOppOCTI:ppaCHpOCTpaEIeHI/IH u bubmmorera IHOK
https://m.edsoo.ru/ff0cca54

JiHa BoJIHBL. [lonepeunsie u
MPOJOIbHBIE BOJIHBI

” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bu6muoreka [IOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX

23 cBoiicTBa U ckopocTh. [llkana bubmorexa OK

https://m.edsoo.ru/ff0ccfe0

3IEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosokamus

)5 Kontponsnas padora «Konebanus u bu6muoteka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacripoCcTpaHEHUE

%6 CBETa B OJIHOPOJHOM Cpene. bu6muoreka [IOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoeHue bubmmorera IIOK
P o p https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B IJIOCKOM 3epKajie
IIpenomiuenue ceera. IlonHoe
)3 BHYTPEHHEE OTPAKEHUE. bubmuoteka [JOK
[IpenenbHbli yromi MoJaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaGopatopHas pabora «3mepenue bu6nuorexa [IOK
TIOKa3aTellsl IPEIIOMIICHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o06pakeHnin
30 B TuH3€e. PopMyra TOHKOM JINH3BI Bubmmorexa [IOK
- TOPMY ' https://m.edsoo.ru/ff0cdd1e
VBennueHue JTMH3bI
JlaGopaTtopHnast pabota
31 «Hccnenosanue cBONUCTB
M300pakKCHUH B JIMH3AX)
Hucnepcus ceeta. ClI0)KHBIN COCTaB
0 6emnoro csera. Lser. JlaboparopHas
paborta «Habmrogenue aucnepcuu
CBETa»
1 Wntepdepennus ceera. Judpakuus bu6nuorexa [IOK
cera. JludppakuronHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6muoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtrueckne mpuOOpHI M YCTPOUCTBA
35 U yCIIOBUSA UX O€30IaCHOTO
MPUMEHEHHUS
36 I'panuibl NpUMEHUMOCTH bu6muoteka [JOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




[TocTynatel cienuanbHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE Bubnmorexa [IOK
AAHOBP ) s https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHUE JTUHBI
DHEPrus U UMITYJIbC
18 pENATUBUCTCKOM YacTulibl. CBA3b bu6muoreka [JOK
MaCCBhI C SHEPTUEU U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponbhas padora «OnrTuka.
39 OCHOBBI cielIUaIBHON TEOPUHU Bubmmorexa [IOK
H p https://m.edsoo.ru/ff0ct610
OTHOCHUTEIIbHOCTH
40 ®otonbl. opmyia [1naHka. bubnmoreka [JOK
DHeprust 1 UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTkpBITHE U HCCIIEA0BAHNE Eu6 [IOK
nonnoTeKa
41 oroaddekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnuHmreitHa 11 porodddexra bubmmorera LOK
s ) https://m.edsoo.ru/ff0d015¢
«KpacHnas rpanuna» porosrddexra
Jasnenne ceera. OnbiTol I1. H.
43 Jlebenena. Xumuueckoe aeicTBHE Bubmmorexa [IOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MPAKTUYECKOE IPUMEHEHHE:!

dboTosneMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/




Permennie 3agad 1mo remMe «JIeMEHTHI

bubnunorexa [IOK

# KBAaHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna o paccesiauro o- Bubnmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas moaens atoma
but6moreka [IOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u normuouieHue GOTOHOB

43 IIPU IIEPEXOJE aTOMa C OJTHOIO bu6nuorexa [IOK
YPOBHS SHEPTUHU Ha APyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnHoBEIe cBOlicTBa yacTUIl. BOJIHEI

49 ne bpoins. KopnyckymnspHo- bu6nuorexa [IOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YE€HUE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbiter Pe3epdopaa mo bu6muoreka [JOK
OIIPENICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
paauoaKTUBHOTO U3TyUYEHUs
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3ny4yeHus. Bnusaaue
PaAMOAaKTUBHOCTH HA KUBBIC
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 HzoTomnsl. Anba-pacnas. bubnmoreka [JOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-uznydyeHue

53 DHeprusi CBSI3U HYKJIOHOB B si/Ipe. bubmmoreka [JOK

Snepubie peakuuu. AnepHblid

https://m.edsoo.ru/ff0d1356




peakrop. [IpobneMbl, EPCIEKTUBEL,
9KOJIOTUYECKUE aCTICKTHI SICPHOM
SHEPIreTUKU

54

DneMeHTapHble yacTulibl. OTKphITHE
Mo3UTpoHa. MeTo1bl HAOMIOICHUS U
PETUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieii cron
«DyH1aMeHTAJIbHbIE
B3auMoJercTBUI. ENUHCTBO
(bU3UYECKON KapTUHBI MUPa»

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

55

Bun 38é3naoro Heba. Co3Be3aus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BumMoe aBxkenne. ConHednas
cucreMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun ConHua v 3BE311

57

3BE3bI, X OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/IbI TTTaBHON
II0CJIEI0OBATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE
MPEACTABJICHUS O MPOUCXOKIACHUU U
sBostronny CoJIHIA U 3BE3

58

Muneunsiii [1yte — Hama
lNanmaxruka. [lonoxxeHue u qBUXKEHUE
Connua B Nanaktuke. ['anakTuku.
UYéEpHble AbIPHI B sApax TATAKTUK

59

Bcenennas. PazOeranue ranakTuk.
Teopus bosboro B3peIBa.




PenukroBoe uznyuenue.
Meraranaktuka

60

Hepermennsie nmpooiaembl
ACTPOHOMHHU

61

KoHnTtposbHas padota «DJIeMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKI»

62

Ob6o6maromuit ypok. Pois pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMATILHON 1
ATUYECKOH chepax NesITeIbHOCTH
yeJioBeKa

63

O6o6mmarmuii ypok. Pois u Mmecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

Ob6o6maromuit ypok. Posb
¢du3uueckoil Teopun B
dbopMupOBaHUY MTPEICTABICHUN O
(bU3HYECKOI KapTHHE MUpPa

65

Ob6o06maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHOE 10J1€.
DNEeKTpOMarHuTHasE MHIYKIUs




PesepBubliil ypok. Ontuka. OCHOBBI

67 ClielIMaIbHOM TEOPUU 1
OTHOCUTEIIBHOCTH
Pesepuriii ypok. KBanToBas ¢pu3uka.
68 3JI€I\I/I)CHTH};1PCTp0HOMI/II/I u ’ 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME







