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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON paboueil MporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeIbHbIEC TPOrPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K maHUpyEMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh peaU3alliid MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpeenstoTcsi OCHOBHbIE
LEeIU U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl  OCBOEHUsI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME M aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEPHAJIOB C 33aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(bU3MKY BHOCUT OCHOBHOU BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydarormuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHITIOJHEHUN UMHU Y4e€OHBIX UCCIEI0BaHUH.

B ocHOBY Kypca pu3uku i ypoBHS CpeHEro 0011ero o0pa3oBaHusi OJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KAK IMMPUHLIUIBI €M0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0BbeIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype pu3nku npeamnoaaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTUYECKUX INPUIIOKEHUN M3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopun (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLIHAIIOB B COBPEMEHHBIX MTPEACTABICHUSX O IPUPOJIE, TPAHNLIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYarolUXCsl.
Jl1st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pad0T, KOTOPBIE B TpOrpamMme
no (usuke 0ObEIWHEHBI B OOMIUN CIUCOK YYEHHYECKHUX MPAKTHUYECKUX PaboT.
Brigenenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX TS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAaHWPOBaHUSI W OCHalleHus kaOunera Qusuku. [lpu
3TOM OO0EcreunBaeTcsi OBJaJCHUE OOYyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHUE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U MHTErPUPYs 3HAHUSA M3
Pa3HbIX pa3ienoB. [[s KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBISIOTCS 3a/laHUs HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOJENM A CUTYyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootserctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aThbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSX HHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 1ukiIa. B xabuHete GU3MKU AOHKHO OBITH HEOOXOAUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpaioHHOEe  00OpyJI0BaHuEe (HOPMUPYETCS B COOTBETCTBUHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCIENOBAHMS  M3y4YaeMbIX  SIBJIEHMH M  MPOLECCOB, HMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTUE HX HMHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ybTaTa U3yueHHUs! OCHOB
CTPOCHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUSA C HMCIHOJb30BAHHEM
(bu3MYeCcKuX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Lene 00ecreynBaeTCsl pelieHHeM CIIeIyIOIIMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObsiCHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peIICHHs] pa3MYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyeckol Monenblo, 3aJad, MOJAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3manre QU3NIECKON MOJCIN, aICKBAaTHON YCIIOBHSIM 3a/1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHICCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CaMOCTOSTECILHOTO TJIAHHUPOBAHUS U TPOBEACHHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAruu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHH JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEILCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXC.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka O mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb skcriepuMenTa v TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

ITepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE NpsSIMOJIMHENHHOE IBIkeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnHetHOE NBUKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUYKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIBPHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IICTTHBIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanne TBUKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO IOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BPEMEHH IPU PaBHOYCKOPEHHOM
JBW)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBuKEeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuaibHON TOUKU. TpeTunii 3akoH HbroTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus1, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

NmnyneCc MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIynbC cuiibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 HW3MEHEHUH
KUHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHOM NpYKUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHUEM MEXAHUYECKOUM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IABUKEHUS WU
B3aMMOJICHCTBUSL 4YacTUI[ BellecTBAa. Monenu CTpOeHUsi Ta30B, XUIAKOCTEU U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BenecTa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IltepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHME MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJCANbHOrO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEpMOIUMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3mMeHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHs s
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3orpoieccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MainMHax. Koap@uuueHT mosne3Horo
nerctBus TemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duiMeHT MOJIe3HOro
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBbI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTrUU Tella MPHU COBEPIICHWH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT N0 a1MabaTHOMY paCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanusn éeuyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONIHS CBONCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJYUYCHHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIEeCKui 3apa. JIBa BUIa JIEKTPUYECKUX 3apsAI0B.
[IpoBOIHMKM,  JMAIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apa0B. 3akoH KyioHa. TodeuyHblil 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro moJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUYECKOM ToJe. JlMdnmeKkTpudueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoHn Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKMU. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJlynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOJIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONUCTBA M TPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTpOABMKYIIEH Ccuibl. KopoTkoe 3ambIKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOTrO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBISETCs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napabosa, runepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIAayy, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOW NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TeTJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,



AIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIUCCOIMAIuS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IABUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JBUraTelb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEbHbBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIC MarHUTHL. B3anMo1eiicTBHE TOCTOSTHHBIX MAarHUTOB. MarHUTHOE
nosie. Bektop marautHOM MHAYyKMU. [I[puHIMI Cynepno3uMu MarHUTHBIX MOJIEH.
JlnHn MarHuTHOW WHAYKUMU. KapThHa JIWMHWMKA MarHUTHOW WHIYKIAM TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAs CHJIA HHAYKIAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYIIAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. Ilepuon, vacrora, amrumtyaa u ¢aza KoJieOaHUI.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHMYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

[lepemennbiii  TOK. CUHyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHDKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TUHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTenbHON CUCTEMBI (MPY>KUHHBIA WM
MaTEeMaTUYECKUI MASITHUK).



HaOGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpuU MOCIENOBATEIIBHOM COEAMHEHHWH PpPE3UCTOPa, KATYLIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEPEaaUuH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIEMU U3 MOCIEI0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenus u iuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepeniuss. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TeledoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu n qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHMH.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anys, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatouiue 1 paccenBaronue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEIMUYCHUE, JABAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakimonHas pemérka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(hPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToanmapar, NPOEKIMOHHBIMA ammnapar, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaGmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[Tomyduenue cuekTpa ¢ MOMOIIbIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. JHEPTHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanumar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mormonieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHoBBIE cBOMicTBa yacTtull. Bonnsl ne bpoitnis. KopryckyisipHO-BOJIHOBO#M
JyaJIu3M.

CHNoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio cocraBa paJuoakKTUBHOTO
m3nydyenus.  CpoiictBa  anbpa-, Oera-, ramMma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO PU3NUyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUYECKOE IMTPUMEHEHHUE: TOZUMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanrie TpeKOB YacTUIL (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BuTHs actpoHomuu. [IpukiagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHast cucteMa.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprun CoiHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpajdbHBIN KIacc —
CBETHUMOCTB». 3BE31BI TJIaBHOM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Muneunbiii I[Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEBEPHOro MONYIIAPHS U APKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M 3THYECKOU cpepax J1eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpA, poJib (U3HUUECKOW TEOPUU B
(bopMHpOBaHUY MPEICTABIECHUHN 0 (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, Qu3nyueckas BeJIWYHHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX MPOCKIHH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHE UIONIAIU TUIOCKUX GUryp u o0béMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, TEUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON PEeIIETKU, CIEKTPAIbHbIA aHaIU3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS OTTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YarOIIUXCA PYKOBOJACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA W OMNbBITA JEITEIBHOCTH B MPOILIECCE pPeaau3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX T'yMaHUCTUUECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X (QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npUCYIIEro (PU3nYecKol HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



UHTEpPEC K pa3IMyHbIM cdepam npodhecCUOHATBHOU NeSATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($u3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTh JKOJOTMYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH 3SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue aAelcTBUA:
CaMOCTOSITeIbHO  (DOPMYJIHpPOBaTh W aKTyaJIM3UpOBaTh  MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIXKCHMSI;
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl C Y4ETOM aHali3a UMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.
ba3zoBble ucciaenoBarebCcKkue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH U METOAAMHU
(bu3nYeCcKo HAYKH;



BJIa/IETh HaBbIKAaMHU Y4€OHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENIbHOCTH
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COJAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUIAMH JESATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MHPOpManuu (U3HUECKOTO COJEpKAHUS W3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETAlNni0 MHPOPMAIMU pPa3IMYHBIX BUIOB U (Popm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHOU
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI HTHPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHuKATHBHBIE YHHBePCcATbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;



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

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMPATh TEMAaTUKy UM METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaH bl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMHH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIUIMH B 00JacCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HABBIKAMM  TO3HABATENIIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI Pe(IIEKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 MX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJbTaToB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTuKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MPOTPAMMBI 110
bu3uke IA  ypOBHS cpeaHero oOmero oOpa3oBaHHs Yy OOy4YaroIIMXcs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIICKT, Ipeanoararonun
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHMMATh CBOE YMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW 3MOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
ycIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MO/JENei:
MaTepuaibHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHnn (PU3nIeCcKux 3a1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUXKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICUCTBHE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAUIM3AIUS, KHUICHHUE, BIAKHOCTH
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKY NapaMeTpaMu COCTOSIHUSA Ta3a B M30MPOLECCax, JJIEKTpU3aIus Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYyTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi dHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OMUCAHWKW NPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICTT HMCIOJB3YEeMBIX BEIMYMH, WX OOO3HAUYCHUS U CIUHMIIBI,
HaxXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (U3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIC SBJICHMUS,
UCIIONIb3Ysl (U3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasl SHEPIHs XaOTHYECKOTO JBIKCHHS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsS W CAWHUIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAHHYIO
(GU3UYECKYIO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJIsI, MOTEHIIUAN, pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUIA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJTUYHHY C IPYTUMH BEIHUYNHAMH,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBJICHUS, UCIIONB3YysI (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHWsS MEXaHMYECKOW DHEPrHH, 3aKOH COXPaHCHUS HMMITYJIbCa,
TMPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHENH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJICKY C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOT0 3apsifa, 3akoH KylioHa, mpu 3TOM pasiinyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYCCKUX SBJICHUA U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKHU MOTPEITHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YIHTATHI MTOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEITUYMH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM HUCCIEIOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000py1I0BaHUS;

pemath pacuéTHBIC 3aJadd C SBHO 3aJaHHOM (DU3UYECKOM MOJICIIbBIO,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUCCKOW BEIIMYNHBI,

pemaTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKH HETIPOTUBOPEUHBYIO
IEMOYKY PACCYXICHUN C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue BICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHON ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYSHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHECHHUE ITPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCITOJIH30BATh TEOPETUICCKUE 3HAHMS 110 (PU3HUKE B TIOBCETHEBHOM KU3HH IS
obecricueHus: 0€30MACHOCTH TPU OOpaIlllEHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPY KaIOILEeH cpejie;



paboTatb B TpYIIE C BBHIIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJJAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xoniry oOyuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTBHIBaTh TPaHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHbII NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO siipa MpU pElIeHUU (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JMCIEPCUS  CBETa,
dbotoanexTpudeckuii 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
Pa0aKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJs, cuina Ammepa, cuia JlopeHua, WHIyKTUBHOCTH
KATYyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsij M CUjla TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bL, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIL
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYECHHs M €JAMHMIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE JAHHYIO (U3HUECKYIO BEJIUUHUHY C IPYTUMH BEIUUUHAMY;

ONMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIOIb3Ys
bu3nyeckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMCIia, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXKEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

OTIPEJICIISTh HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUMN: TMPU ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJIUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJICIOBATh 3aBUCUMOCTH (PU3HYCCKUX BEIMYUH C UCTIOJIb30BAHUEM TIPSIMBIX
WU3MEPCHUI: TP 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

cOOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO DJKCICPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAuMbIe Jisi €€ pelIeHUs, TPOBOJUTh PACUEThl M OIIEHUBATH PEaTbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIAPHON WHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTyYaeMyto HH(POpMaIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecrieueHns O€30MACHOCTH IpPH OOpalieHUH ¢ NpuOOpaMHU U TEXHUYECKHUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAcE;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
MJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YUaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®ur3uKa U METOJbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kitnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.eds00.ru/7f41bf72
ITocTosAHHBIN MEKTPUUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MarnuTtHoe nosie. DIeKTpoOMarHuTHas 11 1 3 bubnnoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoeGanus https://m.edso00.ru/7f41c97c
99 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIeIIUaIBHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [JOK




bu6mmoreka [IOK
4.2 4
Crpoerue aroma https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4, A
3 TOMHOE SAPO > https://m.eds00.ru/7f41c97¢
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 E:fg:;;fg;?ﬁ}; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee TOBTOPEHHE 4 Et?f:/ljr(:f:;sao?r(zlé £41097¢
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE

padoThI padoThI
pecypcsl

®dusnka — HayKa O PUPOJIE.

1 Hayunsie MeT(})]K bl HO?I?HapHI/ISI 1 bromrorexa LIOK

yi g https://m.edsoo.ru/ff0c32e2
OKPY’KaloIllero Mupa
Posb 1 MecTo ¢uzuku B

9 (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPAMOJIMHEWHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobomHoe majieHne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

. bubmuorexa [{OK

7 JIBrKeHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6nmoreka [IOK

8 lanunest. UnepuunanbHble cucte
et FHep HUH PHPIC CHETEMBL https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa LOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akoH HeroToHa 11 Bu6muoteka [JOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa [JOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHusi. Cuiia COnpoOTUBIIEHUS ITPU bubmmoreka [JOK
JBIKEHUH Tela B )KUIKOCTH UJIN https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmmoteka IIOK
tesa. MoMeHT cuiibl. [liieuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecUs TBEPIOTO TEA
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIEI. bubnunorexa LIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUH

[ToreHuunanpHas SHEPTHUsL.
[ToreHuuanbHas SHEPTUs YIPYTo
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUuabHble CUiIbl. CBs3b
paboThl HENOTEHIHAIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTrUM TeJla Ha IPUMeEpe
PaCTSKCHUS PE3NHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeOpuu. bpOyHOBCKOE IBM)KEHHE.

Muddysus

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc461a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4b74

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrtep IBHKEHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca monekyin. KonudectBo
BemectBa. [locTostnHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa

u e€ u3Mmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
«HMccnenoBanue 3aBUCUMOCTH

MEX]y IapaMeTpaMu COCTOSTHUS
Pa3pexKEHHOTO Ta3a»

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

29

W3onponeccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HJICATHBHOTO
rasa

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

31

Bunae! rerionepenaun

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

32

VY nenpHas TEMIOEMKOCTb BELIECTBA.
KonugecTBo TemoTs! mpu

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36




Tertonepenaye. AnunadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npu (I: e. Bropoit I;aKOH bubmmorexa [JOK
PHPOJLE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Mpunnun nevictust u KIT bubnuoreka [{OK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KI1JI
37 DKoJoru4eckue npooaeMbl
TETUIOHEPTETHKU
O06o0maromuii ypok
38 «MOJ‘II:K HI;I Ha;};p ¢uznka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabota mo Teme
39 «Monl?alc s HI:;I ¢uznka. OCHOBBI bubmorexa LOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAsI 1 OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPOIUS
P ¢ P bubmuorexa [{OK
42 CBOMCTB KpHCTALTOB. JKHIKHe

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edso0.ru/ffOc65f0




[InaBnenne n KpucTaJuiu3anusi.

43 V nenpHas TEII0Ta IIaBICHUS bubnnorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnmoreka [IOK
44 Y% 0
PABHEHHUE TEIITOBOTO bajianca https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus TeJl. DICKTPUUECKUN
45 3apsii. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa [IOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKHY, TUIIEKTPUKH U
46 n(?n ﬂOBO HIfKI/I 3a1f(I:H buGnuorexa [IOK
YHpOBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kyiona. TodeyHbIl 3IEKTPUUECKAI buGnuorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToneH. JInnun https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 mod. Ilorernman. Pasuocts bubnmorexa [JOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 BHI;KT I(iCTaTI/I‘leI([:KOM HOIJ)'IC bubnmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOrO KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4dacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JIabopaTtopHas
pabota «/3ydyeHue cMelanHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

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

59

PezepBHnbiil ypok. KonTposibHas
pabora no Teme "DnekTpoauHamMuKa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Beepoccuiickas mpoBepoOvHast
pabora

O06o0maromuii ypok
«DQNeKTpoIUHAMUKAaY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
U IIPUMECHAsi IPOBOAUMOCTb.
CaoiicTBa p—N-nepexoa.
[HonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PACTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEKTPUUECKU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psij.
Moanus. I1na3zma

DJIeKTpUIecKre MPUOOPHI U
YCTPOMCTBA U X TMPAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

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

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

bubnmorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ffOc86fc




KonrtpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHBIN

67
ANEKTpUYECKUi TOK. TOKH B
Pa3IUYHBIX CpEax»

68 PesepBHbIil ypok. O000IIarommii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc8a8a

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




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHHﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
[TocTossHHBIE MAarHUTHI U UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3yueHue

3 MarHII/:THOIr)o HOJI:;I KaTYIHKI/Iy: 1 1 bubmmorexa [JOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnunoreka [JOK
«Uccnenosanue neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JlelicTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubnuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuiel JIopeHia

5 DIIEKTPOMarHuTHasE MHYKIUS. 1

IToTOoK BEKTOpa MarHUTHOM




10

uaaykiuu. DJ1C uaaykuuu. 3aKoH
AIIEKTPOMATHUTHOUW WHYKITHH
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON MHTYKIUI

NuaykTuBHOCTH. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEprus
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
OJEeKTPOMarHUTHOE TO0JIe

TexHu4eckue ycTpomucTBa U X
HPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHIL,
WHIyKIIMOHHAS [IeYb

Ob6o06maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VHTyKIIUSD)

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe I1I0J1€e.
DNIEKTPOMarHuTHasE UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpatienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHHid rpy3a Ha
HUTH OT JJUHBI HUTH U MAcCChI
rpy3a»

14

KonebatenbHbll KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MJI€ATEHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOATETbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycoOnJaJIbHBIN IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HaNPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

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

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




3BOHKa, FeHepaTopa nepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbsTypa ucnonp3oBanus
JIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHnueckue BOJIHBI, YCIOBUS

acnpoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ff0cca54

JuinHa BoNHEL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

29 3Byk. CxopocTb 3ByKa. ' poMKOCTh bubnnorexa [HOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIC BOJIHBI, HX

23 cBoMcTBa U ckopocTh. [1kana bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIBE paTuOCBI3U U

24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Pagmonokanys

o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOJHOM CpeIE. bubmuotexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBETa

https://m.edsoo.ru/ff0cd350




OrtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxxeHus ceera. [loctpoenue bubmmorexa [TOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHMIi B TUIOCKOM 3epKajie
[Ipenomnenue cpeta. [TonHoe
28 BHYTPEHHEE OTPAKECHHUE. bubnnoreka [HOK
[IpenenpHbIi yroJ MoaIHOTro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuit
30 B rH3e. DOopMyIia TOHKOW JIMH3BI bubmorexa LHOK
- PopMy ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabora
31 «HccnenoBanue cBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus cera. CioxXHbIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabora «HabmrogeHue aucnepcun
CBETa»
33 Nntepdepennus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U yCTpoiicTBa
35 U YCJIOBHS UX 0€30I1acHOTO
MIPUMCHCHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCHUTEJIEHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHE bubmmorexa LIOK
AHOBD ] A https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
38 pensITUBUCTCKON yacTUlbl. CBA3b bubmuoreka [IOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KonTtponpHas padora «OnTuka.
39 OCHOBBI CIIELIUAIBHON TEOPUH bubnmorexa LHOK
P https://m.edso0.ru/ffOcf6f0
OTHOCHUTEIIBHOCTHY
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHUE Eub 1OK
nOIMoTEKA
41 .0 A.T.
$oroserra. ObITel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpdekTa. YpaBHEHUE
42 3171H1LITeI(7113Ha H(lf)l(b(bOTOB(b(geKTa bubnuorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
Jasnenune cBera. OnwiTe I1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBUE bubmorexa LHOK
' https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpocTsa u
44 PaKTUYECKOe IPUMECHEHHE:

dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Pentenue 3anau mo teMe «DJIE€MEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Peszepdopna no paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas mozens atoma
bubmuorexa [JOK

47 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
Wznydenue u mornomenne GOTOHOB

48 [P [IEPEX0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ffOdOafa
CIEKTPOB
BousiHoBBIE CBOMCTBA yacTull. BosiHbI
ne bpoits. Kopniyckynsipao- bubnuorexa [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3]Ty4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnbitet Pesepdopaa mo bubnuotexa [JOK
ONPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYECHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
pPaIuoOaKTUBHOCTU Ha KUBBIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bubmuorexa [JOK
DIIeKTPOHHBIN U IO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMmma-uznydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B sI/Ipe. bubnmnorexa [JOK

S nepHble peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKThI AIEPHOMN
JYHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
pPErUCTpaluK SJIEMEHTAPHBIX

gactul. Kpyruslii croi 1
«DyHIaMeHTaIbHbIE

B3auMoaencTBus. EAMHCTBO

($u3nYEeCcKOil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila 1 3BE3/1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/bI TTIaBHOU
NOCJIE0BATENBHOCTH. BHyTpeHHEE
ctpoenue 38&3/1. COBpeMeHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sposronuu CoJIHIA U 3BE3 ]

Muneynsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHHE
Connna B I'anakTuke. I'agakTHKH.
YEpHble ABIPHI B SIpax TaJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbIoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepenienubie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJI1eMeHTHI
ACTPOHOMHMH U acTPOPUZUKI»

62

Ob6o06maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUH B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YenoBeKa

63

O06o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posnb
¢buznyeckoil Teopuu B
(bopMUPOBAHNUHU IIPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(Gu3rUeCcKOit KapTUHBI MHUpPaA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUHN O IPUPOJIE

66

PesepBHBI ypok. MarHuTHOE 1oJie.
DONeKTpOMarHuTHAs MHIAYKIHS




Pe3epBHblii ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCUTEIIEHOCTH
Pesepnbiii ypok. KBantoBas dusuka.
68 DJIeMEHTHI aCTPOHOMUH U 1 bubmorera [JOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 !




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib H MeCTO (U3UKH B
(GhOpMUPOBAHUH COBPEMEHHON HayYHOW KapTUHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

JIoneun

10.2

Y4UTHIBATh TPAHUIBI TPUMEHEHHS U3YUEHHBIX (PU3NUECKIX MOIETICH:
MaTepuaibHas TOYKa, MHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UCATBbHBIN T'a3; MOJAEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TE€J, TOYECUHBIA JIIEKTPUUECKUHM 3apsia — IIPU pPELICHUU

Q)HSH‘ICCKI/IX 3aJad

10.3

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW Teopuu
CTPOCHMsSI BElIeCTBA M JJEKTPOAMHAMUKHM: paBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEIHOE IBH)KEHHE, CBOOOIHOE MaieHHUE
TeJ, JBWKEHUE IO OKPYXHOCTH, WHEPIHs, B3aWUMOJICHCTBHE TEI;
mud¢ys3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHE KHUJIKOCTEH u
TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(OXJaX<7IeHNN), TEIUIOBOE PABHOBECHE, WCIApEHHE, KOHJIECHCAIIUs,
IJIaBJI€HUE, KpUCTAIM3alMs, KHUIIEHHE, BIIAXKHOCTh BO3]yXa,
NOBBIIICHUE JaBJIEHHUS Ta3a IMpH €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXIy IapaMeTpaMd COCTOSIHHMS ra3a B

M30Mpolieccax; JIEKTPU3AMMS TEJ, B3aUMOJCUCTBHE 3apsaI0B

10.4

OnucelBaTh MEXaHMYECKOE JBI)KEHHE, HCHOIb3Ys (QU3NYECcKue
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYIbC Telna, KUHETUYECKas JHEPIrus,
NOTEHIMAJbHAsE HHEPIus, MeXaHudeckas pabora, MeXaHHYecKas
MOIIHOCTh, TMpPU ONHUCAHUU NPABWIBHO TPAKTOBaTh (PUINYECKUI
CMBICJI HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUeHWs] M EIUHULBL,
HaXOJAUTh (POPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUYHHY

C ApYTvuMHU BCINYUHAMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TElI M TEIUIOBELIE

SABJICHUS, HUCIIOJIb3Ys (I)I/ISI/I‘IGCKI/IG BCIWMYMUHBI: OaBJICHUC Ta3a,




10.6

TEeMIlepaTypa, CpedHssd KHUHETHYecKash DJSHEpPIUs XaoTUYeCKOro
JBUKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTpPEHHsA OHHeprusa, paborta rasa,
KO3 PUIHEHT TOJIE3HOr0 JACUCTBUS TEIJIOBOTO JABUTATENs; MPHU
ONMHMCAaHWU  TPABWJIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCIIOJIb3YeMBbIX BEJIMYMH, UX O00O3HAUYEHHUS W E€IMHUIBI, HAXOIUTh
dbopMynbl, CBS3bIBAIOLIME JAaHHYIO (U3UYECKYI0 BEIHMYHHY C

APYruMH BEJIIMYHMHAM

OnucelBaTh M3YYEHHBIE JJIEKTPUYECKHME CBOMICTBA BEIIECTBA W
AIIEKTpUYECKUE SBICHUS (TPOIECChl), HCIONb3yd (PU3NYECKUE
BEJIMYMHBI:  DJIGKTPUYECKUH  3apsia,  DJIEKTPUUECKOe  IHOJIE,
HanpspKEHHOCTh MOJIsA, MOTEHIHMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICHT
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI; YKA3bIBATh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3NIECKYIO BETMUUHY C JPYTUMH

BCINYHNHaAMH

10.7

10.8

aHATM3UPOBATh (PU3UYECKUE TIPOLECCHl W SIBJICHUSA, HCIIONB3YS
¢u3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TATOTeHus, |,
I1 u 11l 3akonb! HBIOTOHA, 3aKOH COXpaHEHHsI MEXaHUUECKON SHEPTHH,
3aKOH COXPaHEHHSI IMITYJIbCA, TIPUHIINTT CYTIEPIIO3UITUH CHII, IPUHITHIT
paBHONPaBUSl HWHEPIHAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHUS BEIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpelHel KMHETHMYECKOW SHEepruy TEIUIOBOTO ABMXKEHHSI MOJIEKYI C
a0COJIIOTHOM TeMITepaTypol, MEPBBIA 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsijia, 3akoH Kymona; mpu sTOoM
pas3nnyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BbIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIE NMPUHIUIMBI JEHCTBHUS MAallWH, TPUOOPOB U

TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (HOpMYIHPOBATH MPOOIEMY (3a/1a4y) U TUTIOTE3Y Y4eOHOTO
OKCIEpUMEHTa, coOuMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOTO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcCymliecTBISITh TPSIMbIE W KOCBEHHBIE H3MEpeHUs (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUs U

HCITIOJB30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHHfI




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PHU3UYECKUMHU BEITUYMHAMH C
MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PMKCHUPOBaTh PpE3yJIbTaThl IMOJYYEHHOH 3aBUCHUMOCTH
(bu3nyecKrx BEIUYUH B BUJIE TaOIUI] U TPaUKOB, €J1aTh BHIBObI 10

pe3yJibTaTaM MCCIIE10BaHUs

CoOmromaTe mpaBmiia 0O€30MacHOr0 Tpylda TMpH  IPOBEACHHUH
UCCIIC/IOBAaHUI B paMKax y4eOHOro OSKCIepUMEHTa, y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

10.14

10.15

10.16

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJaudl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYecKre BETMYUHBI B POPMYJIIbI, HEOOXOIUMEBIE IS € perieHus,
MPOBOJIUTh PAacy€Thl M OLEHUBATh pPEAIbHOCTh IOJIYYEHHOTO

3Ha4YCHUA (bHSquCKOﬁ BCJIIMYHMHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOIT'M4YCCKHU
HCMIPOTHUBOPCUUBYIO LICTIOYKY paccymneHHﬁ C OHOPOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUA

Hcnonp30BaTh MNpu pelIeHWHd Y4YeOHBIX 334ady COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOUCKA, CTPYKTYpPUpPOBAHMS,
UHTEpHpeTalliyd U MpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIONMYJISIpHON
UHpOpMaLKH, TOTYYEHHOW U3 PA3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyt0 HH(OPMALIHIO

[TpuBOANTE MpHUMEpPHI BKJIAZA POCCUNHCKUX U 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HM I OOecTieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsI COXpaHEHUs
3I0pOBbS. M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpY>Kalolleu cpene

10.18

PaboTats B rpy1ine ¢ BHIOTHEHUEM PA3IMYHBIX COMATBHBIX POJICH,
IJIaHUPOBATh  paboOTy TPYIIbI, pPalUOHAJIBHO  PaCIpeAesiTh
00s13aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTYyalMsIX, aJcKBaTHO OLICHUBATh BKJIAJ KAKJIOTO U3 YYACTHHKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMOil MpooOieMbl




11 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib H MeCTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJda4

PacrioznaBath ¢u3nveckue siBjaeHUS (MPOIECChI) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH ¥  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMAarHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETa, JUCIepCcHs CBeTa, (POToNeKTpruecKuil 3¢ ekt
(poroaddexT), cBeTOBOE HaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

PaanOaKTUBHOCTDH

11.4

OnuceiBaTh UW3YYCHHBIC CBOKMCTBA BemIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢busznyeckue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToOKa,
DIIEKTPUUYECKOE  HANPSOHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHmanos, J/1C, pabota Toka, MHIYKIUS MAarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KoJIieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce
TapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KojebaHu#,  (OKycHOE
pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUJIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIONB3yeMBbIX BEIWYHH, WX
0003HaueHWsI W EAWHUIIBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIHE

JTAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BETUUUHAMHU




11.5

11.6

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCTIONB3Ys (PU3MYECKHUE BEITUYHMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrUs U UMIYJIbC (HOTOHA,
Mepuo/ nojiypacnaza, SHEprust CBs3M aTOMHBIX siJI€p; IPU ONKMCaHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3UYECKH CMBICT  HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYeHUsT M EIUHUIIBI;, YyKa3blBaTh (POPMYIIHI,
CBSA3BIBAIOIUE JAHHYIO (PU3UYECKYI0 BEIUYHHY C JAPYTUMH

BCIIMYMHAMM, BbIYHUCJIATh 3HAYCHUC q)HBquCKOﬁ BCJIIMYUHBI

AHanu3upoBath (GU3NYECKUE TMPOLECCHl W SIBJICHHS, HCIOIb3YS
dbusznueckue 3aKOHbI M OpUHLUIBL:: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEIFHOTO M TapaJUICIbHOTO COSAMHEHUS MPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2J€KTPOMArHUTHON MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBI  MPEIOMJIEHUS CBETa, YypaBHEHHE OWHINTEWHa IS
dororddekra, 3aKOH COXpaHCHHUS DHEPTHH, 3aKOH COXpPaHCHUS
UMITyJIbCa, 3aKOH COXpaHEHHS JIIEKTPUUYECKOro 3apsiia, 3aKoH
COXpaHEHUsT MaccoBOrO 4YHClIa, TNoOCTynarsl bopa, 3akoH
pPaZMOaKTUBHOTO pacmaza; MpH O3TOM pa3inyaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BHIPAYKECHHUE U YCIIOBUS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaIpaBJICHUC BCKTOpAa HWHAYKIHMKW MArHuTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajioM, TOHKOW JINH301

11.9

BBINONHATE SKCHIEPUMEHTBI 110 HCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCIMOJIB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM GopMyIUPOBaTh NMpoliIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

060py,[[OBaHI/I}I, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

11.11

OCyHIGCTBJ'ISITI) MNpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/I3I/I'—IGCKI/IX
BCJIIMYHMH, IIPU 5TOM BBIGI/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYMH C UCIIOIB30BaHHEM
NpSMBIX HM3MEPEHUM; IPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
bukcUpoBaTh pe3yNbTaThl MOTYYCHHON 3aBUCHUMOCTH (U3HYECKUX
BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, IeNaTh BBIBOIBI IO pe3yabTaTaM

HUCCICO0BaHUA




11.12

11.13

11.14

CobOmonaTte mpaBwia 0O€30MACHOTO TpyAa TMPU HPOBEACHHUH
UCCIIEIOBAaHMI B paMKax Y4eOHOTrO OKCIEpUMEHTa, Y4eOHO-
UCCIIEI0BATENIbCKON M IPOEKTHOH JeATEIIbHOCTH C UCIIOJIb30BAaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemrate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (DU3NYECKOI MOJIECIBIO,
UCTIONB3Ysl (PM3UYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJauydl  BBIOMpPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3nYeCcCKre BETMYUHBI B POPMYIIbI, HEOOXOIUMBIC [T €€ peIICHHSI,
NPOBOJUTh pAacy€Thl M OIICHWBATh PEATBHOCTh IOJYYEHHOTO
3HA4YCHUsT (PU3NICCKON BEITHMUNHBI

Pemrate  KayecTBEHHbIC  3allaud:  BBICTPAMBATh  JIOTUYECKU
HENIPOTUBOPCUYHBYIO IIETIOYKY PACCYXICHHI C OTIOPON HA U3YYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/IC SIBJICHUA

11.15

11.16

Hcnonp30BaTe MpHU pelIleHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOMCKA, CTPYKTYpPUPOBAHMS,
UHTEpIpeTallid U MPeJICTaBIeHHUs] yUeOHOH M Hay4yHO-TIONYJISIpHON
UHpOpPMaLKH, TOTYYEHHOW U3 PA3TUYHBIX HCTOYHUKOB; KPUTHYECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(OPMALIHIO

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS HMX O€30IIaCHOTO MCIIOIb30BaHUS B

OBCEIHEBHON KU3HHU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apyOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HU Juia  obOecriedeHus 0e30macHOCTH Tpu  OOpalieHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaAMH, M COXpaHEHHs
3I0POBBSI M COOJIOJIEHUST HOPM DKOJOTUYECKOTO TIIOBEJICHUS B
OKpYKarollen cpeie

PaGoTath B rpyrie ¢ BBINOIHEHHEM PA3UYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMINbI,  PalMOHATBHO  PACHPENENsiTh
06${3aHHOCTI/I 158 HJ'IaHI/IPOBaTB OCATCIBHOCTh B HeCTaHJIapTHBIX
CUTyallusX, aJCKBATHO OIIEHWBATh BKJIAJl KaKIOTO W3 YYaCTHHUKOB

TPYIIBI B PEIICHUE pacCMaTpuBaeMOi poOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

11

1.2

®usuka — Hayka o npupone. HayuHble
METO/bl IIO3HAHMS OKPYXAIOLIEro MHpA.
Ponp skcnepumenTa u TeopuM B IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (QU3NYECKUX SBICHUM U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
Ou3nyeckue 3aKOHbI U TEOPUU. | 'paHMIIbI
NIPUMEHUMOCTH (GU3NUECKUX  3aKOHOB.
[Mpunnun cootBerctBus. Poins u  mecto
¢u3nkn B (POPMHPOBAHWUU COBPEMEHHOMH
HAay4YHOM KapTHUHBI MHpa, B MPAKTUYECKOU

NEeITEeIbHOCTH IO

2.1

211

2172

2.1.3

MEXAHHKA

##HPari#KMHEMATHUKA

MexaHn4deckoe JABHIKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOT'O

nBukeHust. CucreMa orcuéra. TpaekTopus

[lepemerienue, CKOpoOCTh (CpeHssl CKOPOCTh,
MTHOBEHHAss CKOpPOCTh) U  YCKOPCHHE
MaTepuaibHON TOUKH, UX MPOEKIUU HA OCH
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
npsiMojiuHeitHoe — aBwkeHue.  ['paduxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHus, IHyTH M  IEpEeMEUICHU

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU

214

CBoOoaHoe majieHue. Y CKopeHue

CcBOOOIHOTO IMaAECHUSA




2.2

2.15

KpuBosnHeliHoe nBukeHHE. PaBHOMepHOE
JBUKCHHE  MAaTE€pUAIbHOM  TOYKM IO
OKPY’KHOCTH. YTJIOBasg CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon U 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

2.1.6

TexHudeckue  yCTpOMCTBA:  CIHIOMETD,
JBUKCHUE CHapsAIOB, LIENIHBIE M PEMEHHBIE

nepeaaun

2.1.7

221

F=

[IpakTueckue paboTHL. Hsmepenune
MIHOBEHHOM  ckopoctu.  HccnenoBanue
COOTHOIIICHUA MCKOY IMyTiAMHU,
IIPOI/IEHHBIMU TEJIOM 32 IOCJIE0BaTEIbHbIE
paBHBIE  IIPOMEXKYTKM  BPEMEHH  IIpPU
PaBHOYCKOPEHHOM JIBUKEHMH C HayaJlbHOU
CKOpPOCTBIO, paBHOM Hymo. M3yueHue
JBIDKEHUS IIapuKa B BS3KOH JKUAKOCTH.
N3ydyenne paBukeHusl Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

H##Par### INHAMUKA

[IpuHnun  otHocuTenbHOCTH  ['amumnes.
IlepBbii 3akoH Hprorona. MHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Ttena. Cuna. [lpuHnun cyneprno3unuu

CHUJI

Bropoii 3akoH HbroroHa miis MarepuanbHOU
TOYKM B HWHEPLUAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akoH HproToHa st

MaTCpHaJIbHBIX TOUCK

224

3akoH BceMuUpHOro TsaroreHus. Cuia
TsbkecTu. llepBas kocmMuyeckas CKOpPOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBXKEHUS M CWIa TPEHHs  IOKOS.

Koaddunment TPEHUSL. Cuna




2.3

2.2.7

COIIPpOTUBJICHUA TIpU JIBUKCHHM TCJIa B
KHUIKOCTHU WUJIM Ia3c
HOCTyrIaTeJ'II)HOC M BpallaT€JIbHOC IBUXKCHHUE

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHUJIBI OTHOCUTCIIBHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. Y ciaoBHs paBHOBECHS TBEPIOTO
teaa 8 UCO

2.29

2.2.10

TexHudeckue yCTpPOMCTBA: IOMIIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue pabotel. M3yueHnue qBuxeHUs
Opycka 110 HAaKJIOHHOM IIJIOCKOCTH I0A
neiicTBeM Heckolbkux cuil. MccienoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOITUX
B neopmupyemMoll TpYy>KHHE U PE3UMHOBOM
oOpasiie, OT BEIUYMHBI HX JedopMaiuu.
Uccnenosanue yCIIOBUI paBHOBECHsI

TBépI[Ol"O T€JIa, UMCIOIIECTO OCh BpalllCHUSA

###Par###3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKHU, CHCTCMbI

231 MaTepUaJbHBIX TOuYeK. MMmynbc cuibl U
M3MEHEHHE UMITyJIbCa Tella

9392 3akoH coxpaHeHuss wummnyinsca B HCO.

o PeakTuBHOE IBIKEHIE

2.3.3 PaGora cubl

234 MOIIHOCTE CHIIBI

238 Kunernueckass  sHeprus  MaTepUalbHON

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenunanenas sHeprus. lloreHnmanbHas

236 SHEprus yIpyro nepopMUpoBaHHON

o npyxuHsl. [loTeHnuanbHas sSHeprus Tena
BOJIM3M TOBEPXHOCTH 3eMIIU
[loTeHuManpHble U HEMOTEHIUAIBHBIE CUIIBI.

2.3.7 CBs3b pabOTHl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHUCM MEXaHU4YeCKOM OHCPIrun




3.1

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA

MEXaHUYEeCKOH OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHuueckue yCTpoucTBa: JBH)KECHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuueckue pabotbl. M3yueHue cBs3U
2310 CKOpPOCTEM Tel IMpU HEynpyrom yjaape.

HccnenoBanme cBsizu  paboOTBl  CHJIBI €

H3MEHECHHEM MEXaHNYeCKOM OHCPI'UH TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par##H##OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

OCHOBHBIE ~ TIOJIOKEHHUS  MOJIEKYJISIPHO-
KUHETHYecKoW  Teopuu.  bpoyHOBckoe
nekenue. nddysus. Xapakrep IBUKECHUS

Y B3aUMOJICHCTBUS YaCTHI] BELIECTBA
Mogenu CTpoeHHs Ta30B, XUIAKOCTEH U
TBEPABIX TeN U OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJIEIIEH

Macca wmomnekyn. KomuuecTBo BeliecTsa.

[TocTostHHass ABoraapo

3.14

3.15

TenmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana temneparyp Llenscus

Monens wupeamsHOro Trasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOU

TCOpHHU UACATBHOI'O ra3a

3.16

3.1.7

AbGcomoTHas  TeMmmeparypa  Kak  Mepa
CpPEeIHEW KMHETHUYECKOW DHEPIUU TEIUIOBOIO
JNBWKEHUs dacTul rasza. [llkana temneparyp

KennBuna

VYpaBuenue Knaneiipona — Menaeneesa.

3akoH JlanpTOHA

3.18

T"azoBEIe 3aKOHEL. N3onporieccer B
NICAJIBHOM I'a3€ C ITIOCTOSAHHBIM KOJIMYCCTBOM

BEIIIECTBA: M30TEPMa, H30X0pa, n300apa




3.1.9

3.1.10

TexHudeckue  yCTpOWCTBA:  TEPMOMETD,

OGapometp

[Ipaktnueckue pabotel. M3MepeHue macchul
BO3/1yXa B KJIACCHOU KOMHare. MccnenoBanue
3aBUCUMOCTH MEXTY napameTpamu

COCTOSIHUA Pa3pCKCHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoauHaMuueckas cucreMa. BHyTpeHH:A
JHEPrusi TEPMOJMHAMUYECKOM CHUCTEMBI M

CITIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

KomnyectBo Temnorsl u padboTa. BuHyTpenHsis

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Buapl Temmonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIHSI, 3yueHue. TermioéMKoCTh Tena.
VYnenbHas TeI10EMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIEpEaauc

ITepBbiit 3aKOH TEPMOINHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLECCAM.

I'padmnueckas unTepnperanus paboTsl ra3a

3.25

TenmoBble MamuHbl. [IpuHOMOBL OEHCTBUSA
TeIUIOBbIX MaiuH. [IpeobpazoBanus sHEprun
B TemnoBelx MammuHax. Koadduuuent
nosiesHoro  neictBus  (mamee —  KILJ)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

3.2.7

Bropoii 3aK0H TEPMOJIMHAMHUKH.
HeoOpatumocTs TpoIlecCCOB B MIPUPO/IE.
TeroBele  ABUTATENM.  DKOJIOTHYECKHE
MPOOJIEMBI TETIOIHEPTETUKH

Texnuueckune YCTpOMCTBA: J(BUTaTEIb
BHYTPEHHETO cropausi, OBITOBOI

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[IpakTrueckue paboTHL. N3mepenne

YAEIbHOMN TEIIIOEMKOCTH




3.3

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

INEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALIMsL.
Hcnapenne u kumeHue. YaenbHas TEIUIOTa
apooOpa3oBaHusl. 3aBUCUMOCTD

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

AOCOII0THASE ¥ OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachlllieHHbIM nap

Teépmoe Tteno. Kpucramumueckue U
amopHbIc Tena. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KPUCTAJUIBI.

CoBpemeHHbIE MaTeprallbl

3.34

[InaBnenve u KpucTayuM3anus. Y aeabHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHudeckue yCTpPOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpUMETP, TEXHOJIOIMHU
IIOJTy4YEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

###HPar#t## O JIEKTPOCTATUKA

411

DnexkTpuzanusi Tel. OJEKTPUUECKUM 3apsl.

JIBa BUIa SIEKTPUYECKUX 3apsI/IOB

41.2

4.1.3
41.4

4.1.5

[IpoBoHMKH, JTUDIIEKTPUKA u
IIOJIYIIPOBOXHUKHU

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsinoB. 3akoH Kynona
Onexkrpuueckoe mnoine.  Hanpspk€HHOCTH
3IEKTPUIECKOTO TOJISL. [IpuHnMn
Cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH

SJICKTPHUYCCKOI'0O I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cmi 2IEKTPOCTATUYECKOTO IIOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHMKY U TUANEKTPUKH B MOCTOSHHOM
JNeKTpUdYecKoM 1mosie.  Jluanekrpuyeckas

IIPOHHUIACMOCThb

DIEKTPOEMKOCTb. Konpencarop.
ONEeKTPOEMKOCTh IJIOCKOIO KOHJIEHCATOpa.

3Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

TexHuyeckue yCTpPOHCTBA:  3JIEKTPOCKOII,
NEKTPOMETP, ANEKTPOCTATUYECKasl 3allluTa,
3a3eMIJICHHE ANEKTPONpUOOpOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. JcTOuHMKM TOKAa.
Cuna Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y AEIbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenosarenbHOE, napasuiesIbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOAHHUKOB
PaGora »snexTtpuyeckoro Toka.  3aKoH
4.2.5
Jxoynsa — Jlenua
4.2.6 MOoONIHOCT 3EKTPUYECKOTO TOKA
anekTpoaBmxkymas cuwia (ganee — IAC) u
427 BHYTPEHHEE  COIPOTUBIEHHE HCTOYHMKA
o Toka. 3akoH Oma JIsi TOJHOM (3aMKHYTOM )
3NeKTprdecKol nenu. Kopotkoe 3amMmbikaHne
128 DNeKTpoHHass  MPOBOJUMOCTh  TBEPABIX

METaJII0B. 3aBUCHMOCTD CONMPOTUBJICHUA




4.2.9

METaJJIOB oT TEMIEPATYypPHI.
CBepXxnpoBOIUMOCTD

DJIeKTpUYeCcKui TOK B BakyyMme. CBoONCTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTb
IOJIyIpOBOIHUKOB. CBOICTBa p-n nepexoa.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HCKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJII/ITI/I‘-ICCKBJI JUucconuanus.

DIeKTponun3

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSTEIPHBIA W HECAMOCTOSTEIBHBIN
paspsn. PaznuyHbie THUITBI CAMOCTOSTEILHOTO

pazpsana. Monuus. [1mazma

TexHnueckue  ycTpOHCTBa:  aMIEpMETD,
BOJIBTMETD, peocTar, HUCTOYHHUKHN  TOKa,
JJIEKTPOHArpeBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuoopsI,
TEPMOMETP  CONIPOTUBIIEHUS, BaKyyMHBIN
MO, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AUoA, ralbBaHUKa

[IpakTuueckue paboThL. N3ydenue
CMEIIIaHHOTO COEANHEHHSI PE3UCTOPOB.

N3mepenne DJ[C ucTOYHMKA TOKa M €ro
BHYTPEHHEro compoTuBieHus. Habmonenune

QJICKTPOJIMU3a

11 KIIACC

Kon
paszjiena

Koanposepsiemoro
3J1eMeHTAa

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

#H##ParHH#MATHUTHOE I1O0JIE. O JIEKTPOMATI'HUTHA A

MHAYKIS




43.1

43.2

4.3.3

IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHUuTOB

MaruauTtHoe 1one. BekTtop MarHuTHOM
uHaykuuud.  [IpuHIun — cynepno3uiuu.
Jluauu MarnutHOM WHAYKUMH. KaptunHa
JUHUNA MarHUTHOM MHAYKIMM  I10JIS

IIOCTOAHHBIX MArHUTOB

MarauTHOe MoJie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JJIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOIO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelcTBre NpOBOHUKOB

C TOKOM

434

Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE

4.3.5

Cuna Jlopenna, eé MOJYJIb "
HarpasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUILIbI B OJTHOPOJIHOM MarHUTHOM IIOJIE.

Pa6ota cunsl Jlopeniia

4.3.6

SIBrieHME NEKTPOMAarHUTHOM UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMU

4.3.8

4.3.9

D/C WHTYKITUH. 3akoH

ANEeKTpoMarHuTHOW uHaykiuu dapaaes

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYTATEIBHO B OJTHOPOZHOM

MAarfiuTHOM II0JIC

4.3.10

4.3.11

[IpaBuno Jlenna

NHAYKTUBHOCTS. SIBnenue

camouHaykuu. IJ1C caMoOnHIyKIIUU

4.3.12

9HepFI/I$I MAargiMuTHOI'O IIOJIA KaTylmiKu C

TOKOM

4.3.13

DJNEeKTpOMAarHUTHOE I10J1€

4.3.14

TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE

MAarHurTHhI, SJICKTPOMAarHuTEhl,




OJICKTPOABHUI'ATCIIb, YCKOPUTECIIN
OJIEMCHTApPHBIX 4YacCTull, HWHAYKIIMOHHAA

IICYb

4.3.15

[IpakTnueckue  pabOTHI. N3yuenne
MarHuTHOTO TIOJII KaTYIIKH C TOKOM.
HccnegoBanne ACUCTBUS MOCTOSHHOIO
MarHuta Ha  paMKy ¢ TOKOM.
HccnegoBanue SIBIICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHMA 11 BOJIHBI

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.11

KonebarenpHast cucrema. CBOOOIHBIC
KoJjiebanusi. ['apMoHMYecKue KosieOaHus.
[lepuon, wacrora, ammumTyga u ¢asza

KoJie0aHuit

5.1.2

513

5.1

5.14

5.15

[IpyxuHHBIA MasTHUK. MareMaTHuecKui

MasaATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe " IUHAMHUYECKOE

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHUA

[Ipespamenue SHEPIUu pu
rapMoHMYeckux  KkoneOaHusix.  CBs3b
aMILTATYbI Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHamorusi MeXIy MeXaHHYeCKUMH |
3JIEKTPOMArHUTHBIMH KOJICOaHUSMU.

®opmyna ToMmcona

5.1.6

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

KoJIeOaTeIbHOM KOHTYpE




2.1.7

5.1.8

BrinyxaeHusie MEXaHUYECKHE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. BeinyxaeHnbie

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

[Tepemennbiii  TOK. CHUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

5.1.11

Tpancpopmarop. [IpousBoxacTso,
nepeaaya U noTpedieHue dIEKTPUIECKON
SHEPruu. OKOJOTUYECKHE PHUCKH IIpU
IIPOU3BOJICTBE JIEKTPUUYECKON SHEPIHH.
Kynberypa WCTIOJIH30BAHUS
JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HU
TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUYECKHI 3BOHOK, JVMHUU

QJICKTpomnepcaaqd

5.1.12

[IpakTnueckue pabotel. MccnenoBanue
3aBHCUMOCTH IIeproJia MalbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B 1enu u3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pesucropa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.21

5.2

5.2.2

Mexannueckue BOJIHBI, YCIIOBHS
pacnipoctpanenus. llepuoa. Ckopocthb
pactpocTpaHeHUssT ¥ JJIMHA  BOJIHBI.

HOHepe‘-IHLIC " IpOJO0JIbHBIC BOJIHBI

##HPar### Nntepdepentus u nudpaxims

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka




5.3

5.24

5.25

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IYy4eHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenranus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHHUE, MOJspU3aLus,
mudpakmus, uHTepdepeHus. CKopocTh

QJICKTPOMAruuTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHNe 2J€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pPagruoCBiA3 U TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. :‘)HeKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOILIEH Cpeibl

5.2.8

5.3.1

TexHuueckue ycTponCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JIMarHOCTUKAa B TEXHUKE WU MEIUIIMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neun

##HParfH##OII TUKA

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locTpoenue n300paxeHuii B IIIOCKOM

3epKase

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOGCOTIOTHBIH MOoKa3aTellb

MIPEIOMIICHHUS

5.34

Iomuoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKeHUs

5.35

Hucnepcuss cBera. CIlOKHBIA COCTaB

Oenoro ceera. Llser




5.3.6

CoOuparome 1 paccemBalolue JHH3BI.
Tonkas nun3za. POKYCHOE PAaCCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIOMIMX JIMH3AX.
®dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JaBaeMoe€ JIUH30H1

5.3.7

5.3.8

5.3.9

5.3.10

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHUKH

Wutepdepennus  cBera. KorepeHTHbIC
WCTOYHUKHA.  YCIOBUS  HAOIIOJACHUS
MaKCUMYMOB u MUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakunus  ceera. JudpaknmonHas
peméTka. Y cnoBue HaOMIOEHUS TIIaBHBIX
MaKCHUMYMOB npu naJIcHuU
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Tonspuszanusa ceera

5311

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBIA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKA,  JAudpakUoOHHas  pemeéTka,

MOJIIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  M300paxkeHW B  JUH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHHKH. IToctynartsr TEOpUHU
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTH
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA




6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHH W COKpalllCHUE

JJIMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3b Macchl C SHEPrUEH U HMITYJIHCOM
CBOOOJIHOM YacTHUIIBl. ODHEPrus IOKOS

CBOOOIHOI 4aCTULIBI

KBAHTOBAA ®U3MKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

7.1.2

7.1.3

7.1.4
7.15

7.1.6

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

OTtkpbITHE u UCCJIEI0BAHNE
¢doroadpdexra. Omprter A.I'. Cronerona.
3akonbl poTtodddekra

YpaBHeHue DOHHIITENHA s
dborordpdexra.  «KpacHas  rpaHuUIA»
¢doroaddexra

Jasnenue ceera. Onbitel [1.H. JIebeneBa
XUMHUYECKOE IEUCTBUE CBETA
TexHudeckue ycTponcTBa: (GOTOIIEMEHT,

¢dboToaTuUuK, COJIHEUHAs Oarapes,

CBETOINOI

7.2

CTPOEHUE ATOMA

721

Monens atoma TomcoHa. ONBITEI
Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

71.2.2

ITocrynater  bopa.  W3nyuenne u
noryomeHue (GOTOHOB TMpH  Iepexojie
aTOMa C OJHOTO YpPOBHS SHEPruu Ha
apyroii.  Buper  cnektpoB.  Cnektp

YPOBHEH HEPTrUU aToMa BOJIOpOJIa

7.2.3

BomnHoBEIe cBoiicTBa yactuil. BoiHEI Oe

bpoins. KopnyckynsipHo-BoaHOBOMI




7.3

7124

ayanmu3Mm. Jludpakuus 5SIeKTpPOHOB Ha
KpHUCTaax

CroHTaHHoOE U BBIHYXXJICHHOC U3TYUYCHUC.

YCTpoiicTBO M IPUHIMIT paOOTHI J1azepa

7.2.5

TexHudeckue ycTpoucCTBa: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHHUS W PETHCTPALUN

QJICMCHTAPHbIX YaCTUI]

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOTO wu3nydeHus. CBoicTBa
anbda-, oera-, ramMmma-u3JIyqeHHUs.
BnusiHre paauMoakTHBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyknonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsa aapa. MaccoBoe uncio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBII u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue.  3aKOH  PaJUOAKTUBHOIO

pacmana

7.3.5

3Hepr1/151 CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

SAnepuble peakuuu. JleneHue W CHHTE3

saaep

7.3.7

Snepusii peakrop.  TepMmosinepHsli
cuHre3. [IpoGsieMbl M  MEpPCHEKTHUBBI
SIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

aCMeKThI EPHON SHEPTETUKH




7.3.8

OnemeHTapHble  4acTuubl.  OTKpbITHE
[IO3UTPOHA. DyHaaMeHTaIbHbIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuibcoHa, SAIIEpHBIA peakKTop,

aroMHas oom0a

7.3.10

ITpaktnueckue pabotsl. HMccnenoBanue

TPEKOB HaCTuIj (HO T'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro nHeba. Co3Besnus, sipkue

3Bé3I[LI, IIJ1aHCTBI, X BUAUMOC IBMXKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynmnbl.  [lmaHeTbl-rUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTHI. MaJII)IG

tena COTHEYHOH CHCTEMBI

Connue, d¢ortochepa u armocdepa.

CoHeuHas aKTUBHOCTH

8.4

Ucrounuk suepruu CoHia u 38€371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
Ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IJIA

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

##HPar###BayTpeHHee CTpoeHHe 3BE3L.
COBpeMeHHI)Ie IpeaACTaBICHUA (6]
MpOUCXOXIeHnH U sBomoiu CorHua u

3BE3]1. DTAIbI JKU3HU 3BE3]T

8.7

Muneunbiii Ilyte — Hama ["amakTuka.
CnupanbHasgs  cTpykrypa  ['anmaktuku,
pacnpeneneHue 3BE3/1, Tra3za M IbUIM.

Ilomoxenne wu naBmwxkenne CoaHila B




8.8

lanaktuke. Ilmockas u cdepuueckas
noJjicucteMsl I'anakThuku

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B APAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOiM.
3akoH XaOOma. Pa3Oeranue rajgakTuK.
Bospact u paguyc Bcenennoit, teopus
Bbonbmioro B3peiBa. Mojens «ropsideit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmrabHast  ctpykrypa  BceneHHoi.
Meraranaktuka. Hepeménnbie mpooiiempl

aCTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosueB b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3maTeancTBo
«ITpocsenieHue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Hapyrun B.M.; non
penakmueit [lapdpentreBoit H.A. AxuinonepHoe o6iectBo «M31aTenscTBO

«ITpocBenieHue»

METOJNUYECKHUE MATEPHAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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