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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHHM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TMOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh pealh3alMi MEXIPEIMETHbIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpelMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTU B c(pepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHSATh HAYUYHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeHETO 00111er0 00pa30BaHUsI TIOJIOKEH
PO Ui, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHUUYECKHX M TEXHOJIOTHYECKUX MPUIOKEHUN N3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CHCTEMHO-AESITENbHOCTHBIN TOJIX0JI B Kypce (DU3UKU PEaM3yeTCs MPEKIe
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroUUXCs.
J;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTATIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecreynBaeTcsl OBJAJCHUE OOYyYalolMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHBIX M KAaU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCA 3a/1a4M C IBHO 3aJJaHHOU
bu3nYecKol MOAENBI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3nesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TMPOIIECCOB B OKpY’KarolIei
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
obecniedyeHn0 yueOHOTo mporecca 0a30BbIil ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aThbCs B YCIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [l BBIMOJHEHHS YKa3aHHBIX B MpOrpaMMme IO
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo ¢U3HKE KIOYEBbIX JIEMOHCTpalUUd s
UCCIICIOBAaHUSI M3y4aeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(GbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHUS K OKPYKAIOUIUM SIBICHUSAM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yueHHUsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX JI0Ka3aTeIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O poin (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX 1enei o0ecrednBaeTCsl pelIeHHeM CIIEIyIOINX 3a7ad B

npouecce U3yyeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAHUH 00 001X HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAsS MEXaHUKy, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMHpoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsI (PU3MUECKHX SIBICHUH B TPUPOAE U AN NPUHATHUSA
MIPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPHUHIUIIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEIEIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO PEe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HE/EN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNECHUs J1a0OpPaTOPHBIX PAabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJAEPXKXAHME OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3nYeCKUX SBICHUM M mporeccoB. HaydHble THIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpPMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBblE M IU(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTE€pUaibHOW TOUYKH, UX MPOCKIMM Ha OCHU CHUCTEMBbl KOOPJMHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHnEe MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obpanieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXKEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEIIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



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

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIhbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorennumanbHas DHEPIUs YIIPYro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHbie W HENOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUs ra3oB, XHUIKOCTEHM U
TBEPJBIX TEI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTpUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TeIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  J€UCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MaimuHax. Kodp@uIMEeHT Moie3Horo
nericTBus TemioBod MamumHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneIT N0 ainabaTHOMY PACUIUPEHUIO BO31yXa (OIBIT C BO31YIIIHBIM OTHUBOM ).

Mopaenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3oBanue u kKoHjeHcanus. Vcnapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayuM3aius. Y aelibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BU1a 3JEKTPUIECKUX 3apsI0B.
[IpoBOHUKM,  JHMAIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsijia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  I[IpuHuumn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
oIS,

PaGoTa cun anexkrpoctaTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOsITHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUHUAMSA. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIN U0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, Qu3mueckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIHUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIAYH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

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



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAss  JAUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTaTEIb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuOOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUIWH. [[pUHIMI Cynepno3nIny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMU. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUIHUM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SlBeHne dneKTpoMarHMTHOM HMHAYKOMU. [IOTOK BEkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenrHast  cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMUS.
["apmonnyeckue konebanus. [lepumona, wactora, amrmumtyna u (asa KoseOaHUI.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TIPH MPOU3BOJCTBE AJIEKTpodHEepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOaTebHOW CHUCTEMbI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanue NepeMEHHOI0 TOKA B LIENU U3 IT0CIEA0BATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeyHble W NOpPOJOJIBHBIE  BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJsipu3anus, 1udpaxuus, HHTepepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobwuparornirie 1 paccenBaromuye TuH3bl. ToHKas MuH3a. DOKYCHOE pacCTOSIHHE
U OoNTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromuX JuH3ax. @opMyIia TOHKOU JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA amnmapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[TomydyeHue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHU M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMIyJbC (pOTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiHmretHa 15 Gortodaddekra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Llemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. Iloctymatel bopa. M3nmydeHune u moriionmeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usznydeHus.  BriusiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbba-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, sipkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEIbHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue u auxenune ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pons ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HayYHOUH KapTHHE MHpPA, poJib GU3HUUECKON TEOpUH B
dbopMHUpOBaHUY MPECTABICHUHN O (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MAaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paaualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNISCKON PEIETKH, CIEKTPATBHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
boTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHUE 3EMIIETPSICEHU.

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIUKA O0YYAIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUWIMOHHBIX  OOIIEYETOBECYSCKMX T'yMaHUCTUUYECKUX M
JIEMOKPATUUECKHUX 1IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3alNY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMU MHCTUTYTAaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUNUCKOMN I'PaXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCYIEro pu3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATENbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBUA:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarebCcKue AeHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHus 3a1ad (PU3UIECKOTO COJACpNKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1aCTH (PU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTpbl U KPUTEPUH PEILICHMUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJC PEIICHUS 3a7a4d  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIbHOCTH;

yMETb HUHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora c nnopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS HHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIIHH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ITHYCCKAX HOPM, HOPM HWH(OpPMAIMOHHOU
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUST HHPOpPMAIIUU | IIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAIBLHYIO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe TeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMSAT4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTLHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBIATh IUIAH JCHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TIPOEKTHI, OILICHMBATh HWJIEUM C TIO3UIIMA HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATEIILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPU aHAINU3E pPe3yIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
dbusuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  0O0YyYaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K konIty o0yuenus B 10 kjacce mpeMeTHBIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JIESITEIBHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
WJICaNbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3a1ay;

pacrio3HaBaTh (pU3HYECKUE SBJICHUS (IIPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



INEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJIUHENHOE JBUKEHHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUHU), TEIJIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJECHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKasi MOINHOCTh;, MPH ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIIMAJIOB;
IpU ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUCHUS] M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAaHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHILUIT CYNEPHO3UIMUA CHUJI, NMPUHLUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUYIECKUX
YCTPOMCTB; pa3iuvaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCETHEBHON
KU3HU,

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, NPHU ITOM
dbopmynrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIIECTBJISThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (U3MUECKUMH  BEIMYHHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YNIHTATHI OJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETTUYUH B BUJIC
Ta0auIl U rpadMKoOB, JIeJIaTh BHIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTh pacu€THbie 3a7aydl C SBHO 3aJlaHHOW (UBUYECKOM MOJEIIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble NJisi €€ pelIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTh
MOJIYY€HHOTO 3HAYCHHS (PU3HUECKOU BEIUYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHHI ¢ OMopod Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

WCITIOJIb30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIUOHHBIE
TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHWSI, HHTEPIIPETAIIMN M TIPECTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HMH(GOPMALMH, TOJYYEHHOM W3 pa3InyHBIX
HMCTOYHUKOB, KPUTUUYECKHU aHATU3UPOBATH MOJydaeMyt0 HHPOpMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMHU
YCTPONCTBAMH, NI COXPAHEHUS 37J0POBbS M COOJIOJIEHUS HOPM JKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUYECKaAsi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aWMMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpoCTpaHEHUE CBETa, OTPaKCHHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) H

AIIGKTPOMArHUTHBIC SIBIECHUS (TIPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUYMHBIL:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIDKYIIAs CUiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHina, WHIyKTMBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpe, 3aps] W cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMATHUTHBIX KOJeOaHUW, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUI
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUHAMH,

ONMCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3NYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3yEMbIX BEJMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaAJIJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHUE ODWHIITEeHHa mia Pororddekra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHCHHUS
AIIEKTPUUECKOr0 3apsAJ]ia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCcTysaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, 00J1acTH)
MIPUMEHUMOCTH;

OMpENIEIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATH H300paK€HHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO UCCJICAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIB3Ysl (DU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOWPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHONM W3 pPa3IMYHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IUIAHUPOBATH JIESTEIIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazngen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Humamka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMO/IHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE TEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunorexka [HOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁﬁfmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
®usuka — Hayka O IpUPOIE.
1 Hayuurie MCT}(])I;LI H(I;)SHpaHI/I}I 1 buGnuorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Pomp  uw  Mmecto  Qum3ukum B

) dbopMUpOBaHUU COBPEMEHHOI | bubmmoreka [JOK
Hay4HOU KapTUHBI MHupa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeATEIbHOCTH JIIOIEN
Mexanuyeckoe JIBUKECHUE.

3 OTHOCHTEIPHOCTh  MEXaHHYECKOTO | bubnuoreka [{OK
nsuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE IPSIMOJIMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE  IPSAMOIUHENHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOogHoe majeHHe. YCKOpPEHHE 1 bubmuorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe JBUKECHHUE.

. bubmuoreka [{OK

7 JIBrKeHHe MaTepuaIbHON TOYKH IO 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada




10

[TpuHumn OTHOCHUTEIILHOCTH
lanunes. MHepuuanbHble CHCTEMBI
orcyeta. IlepBblii 3akoH HeroToHa

Macca Tenma. Cwuma. IlpuHnmn
cynepnosuiuu cwi. Bropoil 3akoH
HproToHa 111 MaTepualibHOM TOUKHU

Tperuit  3akoH  Hserorona s
MaTEpUAIbHBIX TOYECK

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

11

12

13

3akoH BceMupHoro taroreHus. Cuna
Tsokectd.  llepBas  kocmuueckas
CKOpPOCThb

Cuna ynpyroctu. 3akon ['yka. Bec
Tena

Cuna tpenus. Kosdduuuent tpenus.
Cuna conpoTUBJICHHUS IIPH JTBUKCHUH
Tena B KUAKOCTU WJIH ra3e

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3d00

bubmuoreka [IOK
https://m.edsoo.ru/ffOc3el8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3f76

14

IToctynarenbHOoe | BpamaTeabHOE
NBIDKEHHE  aOCOJIOTHO  TBEPIOTO
Tena. MomeHT cunbl. [lmedo cuibl.
VYcnoBust paBHOBecUsl TBEPJOTO Tela

bubmmoteka IIOK
https://m.edsoo.ru/ff0c41a6

15

NmMmnynec  MaTepuaJbHOM — TOYKH,
CHUCTEMBl  MAaTE€pUAJBHBIX  TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE IBUKEHHE

bubmmoteka IIOK
https://m.edsoo.ru/ff0c43d6

16

Pabora wu MOIIIHOCTE CHIIBL.
Kunetnueckas JHEprus
MaTepuaibHOW Touku. Teopema 00
U3MEHEHUN KHHETUYECKON SHEPTUH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4502




17

[ToTeHumanbHas SHEpPIHUsl.
[loTrenumanpHas d3Heprus ymnpyro
neGpopMHUPOBaHHON MPY>KUHBIL.
ITorennmansHas SHEPIUs Tea
BOJIN3M TOBEPXHOCTH 3EMITH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[TorenuuanbpHbIE U
HENOTEHIHAJIbHBIE  cuBl.  CBA3b
paboThl HEMOTEHLUUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUH
CHUCTEMBbI Tel. 3aKOH COXpPaHECHUS
MEXaHUYECKOMN YHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabGopaTopHas pabora
«HMccnenoBanue CBsI3M pabOThI CHUIIBI
c W3MEHEHUEM MEXAHUYECKOU
SHEpPrUM  Tela  HAa  TIpUMEpe
PaCTSKEHUSI PE3UHOBOIO KIYTa»

20

21

22

KontponpHass pabora 1o Teme
«Kunemaruka. JlmHaMuKa. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

AHanu3  KOHTPOJIBHOW  paloThI.
OcHoBHbIE MTOJIOYKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABMKEHUE.
Anddysus

Xapakrep JBUKECHUS "
B3aUMOJICUCTBUSL YaCTHIL] BEILECTBA.
Mopnenu cTpoeHHs ra3oB, )KHIKOCTER
Y TBEPIBIX TEI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2




23

24

Macca MOJIEKYJI. KonnuectBo
BemectBa. [locTtostnaas ABoraapo

TemnoBoe paBHoBecue. Temmeparypa

u e¢ m3mepenue. lllkana Temneparyp
Lenbcus

25

Wneanpusiii ra3 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEW KHUHETHYECKOM DJHEpPruu
JBIDKEHUS ~ MOJIEKYJ.  YpaBHEHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH MEKTY

napaMeTpamu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc51 1e

29

H3ompornecchl B HA€IbHOM ra3e v ux
rpaduyeckoe npeacTaBieHue

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

30

Buyrtpenuss JHEprus
TEPMOJIMHAMUYECKON CHUCTEMBI U
croco0OrI e€ m3MmeHnenusa. Komnaectno
TEIUVIOTBl W pabora. BHyTpeHHss
SHEPrusi OJTHOATOMHOIO HJICAIBHOTO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VYaenbHas TEMIIOEMKOCTh BEILECTBA.
KomngectBo TEIJIOTHI pu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terionepeaye. AnnabaTHBIA
npoiiecc

I1epBblii 3aKOH TEPMOJUHAMUKH U €T0O

bubnunoreka LIOK

33
MPUMEHEHHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
Heobpatumocts MPOIECCOB B
34 npu (I: e Bro (I))ﬁ 3aKOH bubmmorexa LIOK
PHPOAE. P https:/m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunnun peiictus u K1 TenmoBoi bubmuorexa [JOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKOJIOTHYECKHUE POOJIEMBI
TEIJIOOHEPTETUKU
OO6o0maromuit OK
38 «Monekynspaas (uszmnka OCI—?(I;)BLI bubmroreia LIOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTpoabHas abota 10 TeMme
39 «MonpeK T Ha}Ip ¢u3nuka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
AHanu3  KOHTPOJBHOM  PabOTHI.
40 [TapooOpazoBanre U KOHACHCALIMS brbmmorexa [TOK
POODD ACHCAITL. https://m.edsoo.ru/ff0c63b6
VcnapeHuve u KuneHue
AOcomoTHAsT ¥ OTHOCHTEINIbHAs
41 BIAXXHOCTh BO3AyXa. HachIeHHBIN bubmmorexa [TOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
bubnunorexa LIOK
42 amopdHbie  Tenma.  AHU30TPOIHS

CBOWMCTB  KpucTauioB.  Kuakue

https://m.edsoo.ru/ff0c65f0




KPHUCTAJLIBIL. CoBpemeHHbIE

MaTepHuabl
[[naBneHne ®W  KpHCTAJLIU3AIMSL.
43 VnanenpHasg  TeIUIOTa  IUIABJIICHUSA buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 VYpaBHEHME TEIIOBOro Oajganca
p https://m.edsoo.ru/ff0c6820
DnekTpu3zanus Tel. DIEKTPUUECKUI
45 3apsan. [IBa BHIAa DIGKTPUUECKHX bubmorexa OK
AL A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBoanuky, JIUDJIEKTPUKHU u
46 H(I))JI OBOJHUKU ’ 3akoH buGnuorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JECKTPUUCCKOTO 3apsiia
B3aumoneiictBue 3apsnoB. 3akoH
47 Kynona. TodeuHbIll 31eKTpUUECKUN Bubmiorexa OK
y ' p https://m.edsoo.ru/ff0c6eced
3apsia
Hanpsoxénnoctb 3JIEKTPUYECKOrO
43 noiasd. [lpunHmun  cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKUX  nosie.  Jluaum https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaGora cunm »IEKTPOCTATUYECKOTO
49 OJIA IloTrenuuman Paznocts Bubmiorexa IOK
' tmai. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
I[IpoBOOHUKM ¥ IOUDJIEKTPUKH B
50 311111@ OCTaTUYECKOM ’ oJje bubmmorexa TOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnnorexa IHOK
51 OnexrpoéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

53

ONEeKTPOEMKOCTb IJIOCKOTO
KOH/JIEHCATOopa. OHeprus
3apsDKEHHOrO KOHZIEHCAaTopa

JlaGopaTopHas pabora "U3mepeHue
3JIEKTPOEMKOCTH KOHeHcaTopa'

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

54

[IpuHUMIT AEUCTBHS U TPUMEHEHUE
KOHJICHCAaTOPOB, KOIMUPOBAJIBHOIO
arnmapara, CTPYWHOTO MpUHTEpa.
DJIeKTpOCTaTUYECKast 3alIuTa.
3a3eMyieHHE AJIEKTPOIPHUOOPOB

55

DNEeKTPUUECKUI TOK, YCIOBHUS €ro
cymiectBoBaHusA. [lOCTOAHHBIN TOK.
Cuia TOKA. Hanpsioxenue.
ConportuBnenue. 3akoH Oma s
y4dacTka 1enu

56

[locnenoBarenbHOe, mNapaenbHOE,
CMEIlIaHHOe COEJIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«3yuenue CMEIIaHHOTO
COEZMHEHUS PE3UCTOPOB

0.5

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

57

PaboTa 1 MOLTHOCTB IEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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

58

3axoH Oma Ji71s1 TOJTHOM (3aMKHYTOM )
anexkTpudyeckon nenu.  Kopotkoe
3ambikanue. JlabopatopHas paboTta
«M3mepenune DJIC ncrounmka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

Kontponbnass pabora mo Teme
"OnexkTpoauHamuka"

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




60

61

62

AHanmM3 ~ KOHTPOJBHOM  paboTHI.
Ob6o06maromuit YpOK
«INEKTPOIUHAMUKAY

DneKTpoHHAas POBOAUMOCTD
TBEPABIX METAUIOB. 3aBHCHUMOCTh
COTIPOTUBIICHUS METaJIJIOB oT
Temneparypbl. CBEpXIIPOBOAMMOCTh

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBA 3JIEKTPOHHBIX ITYYKOB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoaHMKH, MX COOCTBEHHAS U
npuMecHas MIPOBOJIUMOCT.
CaoiicTBa p—n-riepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI

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

64

DNEeKTpUYeCKU TOK B pacTBOpax U
pacriaBax AIIEKTPOJIUTOB.
DJEeKTpOTUTHYECKAsT  JAUCCOLIMAITHSL.
DIIEeKTPOIH3

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

65

DNeKTpUYeCKHii  TOK B Tazax.
CamocTosiTeTbHbIN u
HECaMOCTOSTENbHBIN paspsa.
Momnnus. [lnazma

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

66

67

DneKTpuuecKue puOOpbI 51
YCTPOMCTBA M HMX NPAKTUYECKOE
npuMmeHenne. IlpaBuna  TeXHUKH
0e301macHOCTH

KonTponpHass pabora 1o Teme
«INEeKTPOCTATHKA. [TocrosanHbIM
JNeKTpudyeckuii  Tok. Toku B
Ppa3IUYHBIX Cpeax»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c86fc

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




AHanmM3 ~ KOHTPOJBHOM  paboTHI.
68 O6o6maromuii ypok mo temam 10 1
KJjlacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
°
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;'?eﬂl/lﬂ :)Ig;bal;zizlfenbnme
padoThI padoThI pecypenI
[locTostHHBIE ~ MarHUTBL W HX

| B3aMMOJICCTBUE. MarHuTHoOe II0JIE. | bubmuorexa [JOK
Bekrop MarHuTHOM  HMHIYKLHH. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoe mMoJie MPOBOAHUKA C

) TOKOM. OmnbIT Opcrena. | bubnuorexa [JOK
BzaumopeiictBue MNPOBOJHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHass pabora «M3yuenue | | bubnnoreka [JOK
MAarHuTHOTO 110/ KaTYIIKU C TOKOM)) https://m.edsoo.ru/ffOc98fe
JlelicTBue MarHMTHOrO 1TOJISI Ha
MpOBOJHUK ¢ TokoM. Cuna Amrmepa.

4 JlaGopatopHas pabora | | bubnuoreka [IOK
«Hccnenosanue IEUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSITHHOTO MarHuTa Ha pamKy ¢
TOKOM)

JlelicTBue MarHMTHOrO TOJISI Ha

5 JBIKYLITYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubmuorexa [IOK
Cuma Jlopenma. PabGora  cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DNeKTpOMarHuTHas WHIYKIUA.

6 IToroxk BEKTOpa MarHuTHOMN 1

uaaykiuu. DJIC mHayKnmu. 3akoH




3IEKTPOMArHUTHOM UHAYKIUH
®Dapanes

JlaGopaTopHas pabora
7 «Uccnenosanue SIBJICHUS buGnnorexa LIOK
. https://m.edsoo.ru/ffOcal50
3JICKTPOMArHUTHOW WHTYKITAW
NHAYyKTUBHOCTS. SIBnenune
CaMOUHYKIIUU. 2/C
8 CaMOUHIYKIINU DHeprus buGnnorexa LIOK
YKIHH. p https://m.edsoo.ru/ff0ca600
MarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIEKTPOMAarHUTHOE I0JIe
TexHuueckue yCTpOMCTBA U HX
MIPUMEHEHHUE: TIOCTOSTHHBIC MAarHUTHI,
9 3JICKTPOMArHHTHI,
3JICKTPOJIBUTATEIIb, YCKOPUTEH
3JIEMEHTAPHBIX YaCTHIIL,
UHAYKIIMOHHAS TeYb
O6oOmatomuii  ypok «MarHutHoe
10 oJie DJIeKTpOMarHuTHas bubmmnorera [TOK
' p https://m.edsoo.ru/ffO0cab82
WUHIYKIHSD
KontponsHas paGota mo Teme
bu6mmoreka [IOK
11 «MarauTtHoe rnojJe.
https://m.edsoo.ru/ff0cad58
DNEeKTPOMAarHUTHAST WHIYKIIHS
AHanM3  KOHTPOJIBHOM  paboThI.
CBo0OoHbBIE MEXaHUYECKHE
12 KoJIeOaHmsl. l"apmonunueckue bubnuorexa [JOK
KoJIeOaHwmsl. VYpaBueHue https://m.edsoo.ru/ffOcaf06
rapMOHHMYECKHUX KoJIEOaHMIA.

[IpeBparnienue suepruu




13

14

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJieOaHui rpy3a Ha
HUTH OT JUTUHBI HUTHU ¥ MacChI TPy3a»

KonebarenpHbIii KOHTYP.
CBoOoOHBIC AJIEKTPOMArHUTHBIE
KoyieOaHus B UJcATbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTHUs
MEXTY MEXaHUYCeCKHUMH u
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

16

17

18

19

dopmyia Tomcona. 3aKoH
COXpaHEHUsI SHEPIUU B MHJICATBHOM
K0JIeOaTeTbHOM KOHTYpE

[IpencraBienne o0  3aTyXaroLMX
KOJIEOAHUSX. BoinyxieHHbIE
MEXaHUYECKue KoJieOaHus.
Pe3onanc. BeIHyX1€HHBIE
SJICKTPOMArduTHBIC KoneOaHus

ITepemenHbIi TOK. CUHYCOMIaNbHBIN
IIEPEMEHHBIN TOK. MomHoCTh
MEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U
HaIpsHKEHUs

Tpancdopmarop. IIpounsBoacTso,
nepegayda " norpedieHue
IIEKTPUYECKON IHEPTUU

YerpoicTBo 51 MPAKTUYECKOE
IIPUMEHEHNE JNEKTPUYECKOTO

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




20

21

22

3BOHKA, Te€HepaTopa IEepPEeMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTHYeCcKue PUCKHU npu
MIPOU3BOJICTBE INEKTPOIHEPTHH.
Kynbrypa HCIOJIb30BAHUS

OJICKTPOOHCPIun B HOBCC,HHGBHOP'I
KHN3HHU

MexaHuyeckue BOJHBI,  yCIOBHS
pacmipocTpaHeHUsI. [Tepuon.
CKopoCThb pacrpoCcTpaHeHUs U JUTHUHA
BosIHEL. [lomepeunsie U IpoAoIbHBIC
BOJTHBI

3Byk. CkopocTs 3BykKa. I'poMKOCTB
3ByKa. Bricota Tona. TemOp 3Byka

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

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

23

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI, Hux
cBoMctBa M ckopocth. lllkana
SJICKTPOMArHuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

25

26

[TprHIHATIBL paguoCBs3u U
TeneBuaeHusd. PasBurne  cpencTts
cBs3u. Pagnonokamus

Konrtponsnas pabora «Konebanus u
BOJIHBI»

AHanu3  KOHTPOJIBHOM  paboThI.
[IpssMonuHENHOE pacIpoCTpaHEeHUe
CB€Ta B OJHOPOJIHOM  cpere.
ToueuHblii HCTOYHUK cBeTa. Jlyu
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




Otpaxxenue CBeTa. 3aKOHBI

bu6mmoreka [IOK

27 opaerma  caera.  Hocrpoene https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B TUIOCKOM 3€pKaJie
[Ipenomnenue CBeTa. [Tonnoe

)3 BHYTpPEHHEE OTpakeHUe. bubnunoreka [HOK
[IpenenbHbIi yrodg MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPa’KEHUS

29 JlaboparopHas pabota «M3mepenue bubnmoreka [JOK
[OKa3aTesis MPEJIOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue nzodpaxeHuii B

30 nunze. DopMmyna TOHKOW JIMH3BIL. bubmmorexa [JOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
JlabGopaTopHas pabora

31 «HccnenoBanue CBOICTB
M300paKCHUM B JIMH3AX»
Hucnepcus cBera. CiioxXHBIA COCTaB

3 6enoro csera. L{ger. JlaGoparopHas
pabora «Habmrogenue aucnepcuu
CBETa»

3 Wntepdepennus ceera. Judpakuus bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffOced22

34 [IormepedHOCTh  CBETOBBIX  BOJIH. bubnnoreka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue NpubOpsl U YCTPOHCTBA

35 U ycioBus ~ uX  0€30MacHOro
MIPUMEHEHUS

36 I'panune IIPUMEHUMOCTH bubnuorexa [IOK
KJIACCUYECKOU MEXaHUKH. https://m.edsoo.ru/ffOcf862




[Toctynatel crnenuanbHOW TEOPUHU

OTHOCUTEJIBHOCTH
OTHOCUTEIBHOCTh
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3ameieHue
https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus u HMITYJIbC
18 penaTuBUCTCKOM vacTtulbl. CBs3b bubmumoreka [IOK
MacChl C HSHEPrUed M HUMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
Kontponpnas  pabora «Omnruka.
. bubnuorexa [JOK
39 OcHOBBl  cHELMANBHOM  Teopuu
https://m.edsoo.ru/ff0cf6f0
OTHOCUTEJIbHOCTH
AHanM3  KOHTPOJBHOH  paboOTHI.
bubmuoreka [JOK
40 DOTOHBI. dopmyna IInanka.
https://m.edsoo.ru/ffOcfel6
DHeprusi 1 UMITYIIbC POTOHA
OTkpbITHE u UCCIIEIOBaHUE Eub OK
nOIMoTeKa
41 doroapdexkra. Ombiter  A. T a
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl (oToddexTa. YpaBHeHHE
N vq) O P bu6mmoreka [IOK
42 OiHmreitHa g GotorddexTa.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» goroadgexra
Hasneane cBera. OmnweiTer I1. H.
. bubnuotexa [JOK
43 JlebeneBa. Xumuueckoe JAeHcTBHE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHunueckue YCTpOMCTBA u
44 MPAKTHYECKOe MIPUMEHEHHUE:
($hoTOdIEMEHT, dboTomaTyuK,

COJIHEUHas OaTapest, CBETOIUO/




Pentenue 3agad no teMe «DJIEMEHTBI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OIBITEI

46 Pesepdpopna mo paccesHuio  o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas monens aroma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomieane (poToOHOB

43 IIpU TEepexole aroMa C OIHOIO bubnuorexa [JOK
YPOBHSI 3HEpPruu Ha Jpyroil. Bujel https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOoBBIE cBOMCTBA yacTull. BonHbl

49 ne bpoiins. Kopnyckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyanu3Mm. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIy4€HHE
OTkpbITHE PaIOAKTUBHOCTH.

50 OnbITHI Pezepdopna o bubnuoteka [JOK
OIIPEAEIIEHUTO cocTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anbda-, Oera-, ramma-

51 U3JIyYEHUs. Binsuue
pPaIuOaKTUBHOCTH Ha JKVBBIC
OpraHU3MBI
OTkppITHE TNPOTOHA U HEUTpOHA.

57 N3otomsr. Annda-pacnan. bubnmnoreka [JOK
DIIeKTPOHHBIN ¥ O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydyeHue

53 DOHeprusi CBSI3M HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepHbie peakuu. S nepubrit

https://m.edsoo.ru/ff0d1356




54

55

peakrop. IIpoOnembl, nepcrneKkTuBsl,
DKOJIOTUYECKUE ACIIEKTBHl SACPHOMU
OHEPIreTUKHU

DyieMeHTapHble YacTullbl. OTKpbITHE
no3uTpoHa. Metoabl HaOMOIeHUs U
PErUCTpaLUK JIEMEHTAPHBIX YACTHII.
Kpyribsiii cron «@yHaameHTalIbHbIE
B3aUMOJICUCTBUS. EnuuctBo
(bu3nYECKON KapTUHBI MUPa»

Ortanbl  pa3BUTHUS  ACTPOHOMHH.
[IpuknagHoe U MHPOBO33PEHUYECKOE
3HaUCHUE ACTPOHOMMUHU. Bun
3Bé3qHOro Heba. Co3Be3qus, sipKue
3BE3/Ibl, IJIAHETHI, HX BHJIUMOEC
nemxkenne. ConHeyHas cucreMa

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

56

57

58

59

Conuie. ComHeu”Has aKTHBHOCTD.
Ucrounuk sneprun ConHua u 3BE311

3BE3 B, nux OCHOBHBIE
XapaKTEepUCTUKU. 3BE3AbI TJIaBHOU
[IOCJIEIOBATEILHOCTH. BHyTpeHHee
ctpoenue  3BE€31.  CoBpeMEHHbIE
MPEJICTaBICHUS O TIPOUCXOXKICHUU U
spomronru CoJIHIA U 3BE3]

Mieunsiii [1yre — Hama ['anaktuka.
[Tonoxenne n nmwxenne CosHua B
lamaktuke. Tamaktuku. YéEpHble
JBIPHI B IAPAX TATAKTUK

Bcenennas. PasOeranune rajaakTuk.
Teopus Bomabmoro B3pbIBa.




60

PenuxroBoe W3JIyYCHHUE.
MertaranakTuka

Hepeuennsie POOJIEMBI
aCTPOHOMUU

61

62

KonTtponpHas pabora «DneMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

AHanmM3  KOHTPOJBHOH  PabOTHI.
Ob6o6maromuii ypok. Pons pusuku u
aCTPOHOMHUH B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIBHOM MU
ITHYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

63

64

65

66

O6o6mraromuii ypok. Poib u mecto
buzuku u aCTPOHOMUU B
COBPEMEHHOM HAy4yHOM KapTUHE

MHpa
Ob6o06maromuit YPOK. Ponp
buznueckoit TEeopuun B

(GbOpMHUPOBAaHUU TMPENCTaBICHUN O
buznyecKoil kKapTuHe MUpa

Ob6o06maromuit YPOK. Mecro
(bu3uvecKoil KapTHHBI MHpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPECTABICHUN O IPUPOJIC
MarunutHoe ToJIe.
DeKTpoMarHuTHast UHTYKIUS

67

Onotuka. OCHOBBI  CHEIIHAIBHOUN
TEOPHUH OTHOCUTEITHLHOCTH




KBanToBass  ¢usmka.  DJIEMEHTHI bubnunoreka [HOK
ACTPOHOMHH U acTPOU3UKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBAaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

monen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEPLHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHUYECKOW TEOPHUH
CTPOCHMsSI BeElIeCTBA M JJIEKTPOJAWHAMUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, JBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nupdy3us, OpOyHOBCKOE JIBUJKEHHE, CTPOEHHUE IKHUJAKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJ NpU  HarpeBaHUU
(oxJIaXx/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJ€HUE, KpUCTANIM3alus, KHUIIEHHE, BIAXXHOCTh BO3/yXa,

MOBBIILIEHUE JABJICHMUS] ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IapaMeTpaMH COCTOSHMS Trasa B

H30IIponeccax; JICKTpU3ausa T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOIb3ysd (U3NYECKUe
BEJIMYUHBI: KOOPIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH ONMCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'vMHU BCINYUHAMU




10.5

OnuceiBaTh HM3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI U TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUCCKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeprus, paboTa rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHS W CAMHUIIBI, HAXOIHWTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBbIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HANpspKEHHOCTh IOJIA, MOTEHLMANl, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u III 3axonbI HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHYECKOW JSHEPIHM TEIIOBOTO ABMKEHHUS MOJIEKYII C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJIMHAMMKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsaa, 3akoH Kyrona; mpu 3tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATH OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIlUH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCOO0 M3MEPEHUs U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/I3MepCHI/II71

10.11

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

pe3yJsibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEACHUU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIbCKON M TIPOSKTHOW JIESITENFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLKH, MTOJIyYUEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (PU3MKe B MOBCEIHEBHOU
XKHU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpynime ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLIUANIbHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpelNesTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

IPYIIBL B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpUIecKuil 3hdexTt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBa BemIeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) ¥ DOIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIb3Ys
¢usznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
DIIEKTPUUYECKOE  HANPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocTh moreHmanos, J/1C, paboTta Toka, HHIYKIUS MAarHUTHOTO
nons, cuna Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOIr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pPacCTOSIHUE W ONTUYECKas CUia JIMH3BI; IIPU ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEIWYHMH, HX
0003HaueHWs] M EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (HU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[xoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHON MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUs MaccoBOrO 4uciaa, MHocTynaarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

Onpenensats HanmpaBJ€HUE BEKTOpa WHAYKIUHW MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUIN
U IIPOLIECCOB € MCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHU;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAaJbHBIN COCOO M3MEpEeHUs U

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

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUN; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIMI U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

HucciacaoBaHus

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U MPOSKTHOH ACATEILHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYI0BaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeIUYUHbBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (bHSH‘leCKI/IC SABJICHHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
nH(pOpMaLnK, [TOJIyYEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATD MMOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUNHCKUX U 3apYOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM U TEXHUYECKUMH YCTpOMCTBAMH, JUISI COXpaHEHHUs
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIleu cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJICKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHUA

1.1

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/bI MO3HAHUS OKpYKatomiero mupa. Posin
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKue 3aKOHbl U TeOpHuH. I'paHuIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KApPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1.2
2.1

##HParttHKUIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHssE CKOPOCTh,
MTHOBEHHass CKOpPOCTb) U  YCKOpEHHE
MaTepUaibHOM TOYKH, UX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




514 CBoOoaHoe majienue. Y CKopeHue
o CBOOOIHOTO MaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBUKEHHE  MaTepUAIbHONM  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
2.1.6 JBUKCHHE CHApsIOB, LICTIHBIE M PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. Wsmepenue
MTHOBEHHOHl ~ ckopoctH.  MccrnenoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IPOMIEHHBIMU TEJIOM 3a IOCJIEJ0BATENIbHbIC
517 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBI)KEHHHM C HayaJbHOM
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBIDKEHUS IIAapUKa B BSA3KOM JKUIKOCTH.

W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

TOPU30HTAJIbHO

H#Part## IMTHAMUKA

[lpunnun ~ otHocurenbHocTH  [amumies.
221 IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

) Macca Tena. Cuna. Ilpunuun cyneprno3uuuu
o cHIl

2 Bropoii 3akon HeroTOHa 111 MaTepUalbHON

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

MaTCpHaJIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
224 TsbkecTd. IlepBasg KkocMuYecKas CKOpPOCTb.

Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
Koaddunuent tpenus. Cuma conpoTuBieHUs

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B 1CO

229

2.2.10

Texunyeckne YCTpOﬁCTBaZ INOAIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUA

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
) 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pabora cuibl
234 MomHoCTb CUJIBI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
0 3.6 SHEPIUs yIpyro nehopMUPOBAHHOMN

NPpYKUHBI. IToTenunanbHast SHEpTrUd TCJa

BOJIM3U TOBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHHUs
MEXaHUYECKON IHEPTrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom yjuape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA
###Par##H##OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BpoyHnoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n BSHHMOHeﬁCTBHH qaCTul BCIICCTBa

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TET U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

3.1.3

3.14

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

n3mepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  upeanbHoro rasza. OcHOBHOe
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHU UACAIBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacTull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpo1I€CChI B HACATHHOM
ra3e¢ C MOCTOSSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napamMeTpamMu

COCTOSHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMUMKNA

3.2.1

322

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

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

323

324

Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKLMS, u3ilydeHue. Tenno€MKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30MPOLIECCAM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD
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4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAENBHOMN TEMIIOEMKOCTH

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

INEPEXO/IbI

3.3.1

332

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

TCMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachlllieHHBIN nap

333

Teépmoe Temo.  Kpucramimueckue U
amop¢Hble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJIBI.

COBpeMeHHHC MaTCpHrabl

334

335

3.3.6

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA
###HPar#i##IJIEKTPOCTATUKA

4.1.1

Onextpuzauust Ten. OJEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKHY, JUDJICKTPUKU u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

4.14

Bsaumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  nose.  HampshxkéHHOCTB

QJICKTPHUICCKOIO T10JIA. HpI/IHI_[I/IH




4.2

4.1.6

cynepno3unuu. JIMHUKM  HaNpsXKEHHOCTH
ANEKTPUYECKOTO TTOJISI
Pabota cun 3JIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKYK U TUAIIEKTPUKU B TOCTOSITHHOM
JJIeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHHUIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

4.1.9

TexHuyeckue YCTpOMCTBA:  3IEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN MIPUHTEP

4.1.10

IIpakTrueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

##H#HPar###I1IOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COTIPOTHBIICHUE BEIIECTBA
494 [TocnenosarensHoOE, napajuleIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyss
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA

ToKa. 3akoH Oma aJsi TOTHOW (3aMKHYTOM)

aneKTpudeckoi renu. Kopotkoe 3ambikaHue




4.2.8

4.2.9

DONeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUS
METaJIJIOB oT TEMIEPaTypHI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
oJynpoBOJHUKOB. CBOMCTBa p-n mepexoja.

[TomympoBOTHUKOBBIE PUOOPEI

DONEeKTpUYEeCKU TOK B  DJIEKTPOJHUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUs.

DIeKTpoIn3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOATEIBPHBIE W HECAMOCTOATEIbHBIN
paspsia. PazinuyHbie TUIIBI CAMOCTOSATEIBHOTO

paspsaa. Monaus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeTp,
BOJIbTMETP, peOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEANHEHHUSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Halmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEHTAa

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA

4

OJIEKTPOAMMHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

4.3.1

WMHAYKLINA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

432

MaruauTtHoe mone. BekTtop MarHuTHOM
uHaykuud.  [lpuHIun — cynepno3uiuu.
Jluaum MmarnutHOM WHAYKUMH. Kaptuna
JUHUMA  MarHUTHOM MHAYKIUM  I10JIS

IIOCTOAHHBIX MArHUTOB

433

434

MarauTHOe MoJie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JJIMHHOTO MPSMOTo
MPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBre MPOBOJHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Jlopenia, eé MOJYJIb "
HampasiieHue. JIBMKeHue 3apsyKeHHOH
YaCTHUIIbI B OJJTHOPOTHOM MarHUTHOM IIOJI€.
Pa6ota cunbl Jlopeniia

SIBrieHME NEKTPOMAarHUTHOW UHAYKIIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
O/C WHTYKITUH. 3akoH

ANEeKTpOMarHuTHOW nuHaykIu Dapaaes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/IC
WHAYKOUHU B MNPOBOJHHUKE, ABMIKYHICMCH
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauMTHOM I10JIC

4.3.10

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykuu. IJ1C caMoOnHIyKIIUA
DOHeprusi MarHUTHOTO TOJIS KaTYIIKH C

TOKOM

4.3.13

aﬂeKTpOMaFHI/ITHOe 10J1€




TexHuueckne YCTpONCTBA: MOCTOSHHBIE

MarHuThl, AIIEKTPOMArHUTBI,
4.3.14 JIEKTPOJIBUTATEIIb, YCKOPUTEIH
ANIEMEHTApHBIX ~ YaCcTHUIl, HHAYKIMOHHAsS
neyb
[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJI KaTYIIKH C TOKOM.
4315 HccnenoBanue JelcTBUS MOCTOSHHOIO

MarbsurTa Ha paMKy C TOKOM.
HCCJ’IG,Z[OB&HI/IC SABJICHUS

3JIEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

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

KOJIeOaHu

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIH MasTHUK. MaTeMaTH4eCKui

MasaATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIE0ATETBHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYeckux  KkonebOaHusx. CBs3b
aAMIUTUTYIBI KoJIeOaHu HUCXOJIHOU
BEJIMUMHBI C aMIUTUTYAaMH KojeOaHui eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXJy MEXAHUYECKUMHU W
3IEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyina TomcoHna




5.1.6

5.1.7

3aKOH COXpaHEHUs SHEPTrUuu B UACATLHOM

KoJe0aTeTbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKHE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. Breinyxaennbie

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CHUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeqaya U noTpedieHue dJIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPrHUHU.
Kynberypa UCIOJIb30BAHUSA

3JIEKTPOSHEPTUHU B MOBCEIHEBHOM KU3HU

TexHu4yeckue ycTpoucTBa: ceiicmorpad,
JIIEKTPUIECKHUH 3BOHOK, JIMHUH
ANIeKTporepeaay

[Mpaktuueckue paboThl. HMccnemnoBanue
3aBHCHUMOCTH TIEpHOJIa MAJIBIX KOJICOAHUH
I'py3a Ha HUTH OT JJIMHBI HUTH W MACChI
rpy3a. MccrenoBanue nepeMeHHOTO TOKa
B LETTH u3 MOCJIEI0BATEIEHO
COCMHEHHBIX KOHJICHCATOPA, KATYIIKU U

pesucropa

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanudeckne BOJTHBI, YCIIOBUS

pactpoctpanenus. Ilepuon. CkopocTtb

5.2 521 pacTpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHsle ¥ MPOAOIBHBIE BOJIHBI

599 ###Par#t# Untepdepenuus u qudpaxus

MEXaHHNYCCKHX BOJIH
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524

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

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3JIy4EHUsl DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenrtanus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

525

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHUE, MOJspU3aLus,
mudpakaus, uHTepdeperus. CKopocTh

OJICKTPOMAriMuTHBIX BOJIH

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

TEXHHUKE U OBITY
[IpuHUIMOBI PaMOCBS3U U TEJIECBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YJIbTpPa3ByKOBast
JUAarHoCTUKa B TEXHUKE U MEIULMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

5.3.2

533

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBerta

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHue n300paxeHHii B IIIOCKOM
3epKaiie

IIpenomienne cBera. 3akOHBI MPETOMIICHUS
CcBeTa. AOGCOTIOTHBIH MoKazareib

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKCHUMA
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5.3.6

5.3.7

Hucnepcusi cBera. CIOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparone 1 paccemBalolIve JHH3BI.
Tonkas nuH3za. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JIaBaeMoe€ JIUH30HU

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VcnoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
uHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'CpCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus  cera.  Judpakinmonnas
pemérka. Y cinoBrue HaOI0IeHUs TJIaBHBIX
MaKCUMYMOB npu naJieHUH
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyHa,
¢doTroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJECKON,  BOJOKOHHAas
ONTHKA,  JAu(dpakIUOHHas  peméTka,

TIOJISIPOU /T

[Ipaktnueckne  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHWH B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBIl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOPUHU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTDb




MOAYJSL CKOPOCTH CBe€Ta B BaKyyMe,

MPUHILUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpalllCHHE
JUTUHBI
6.3 DHeprus ¥ UMIYIbC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C SHEPTHUCH U HMITYJIECOM
6.4 CBOOOJHON YacCTUIBL. ODHEPrus MOKOS
CBOOOTHON YaCTHIIbI

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

®ortonel. Popmyna Ilnanka  cBsA3U
7.1.1 9HEpruu (POTOHA C ero 4acTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTkpbITHE u UCCIICIOBAHKE
7.1.2 dotorddekra. Ombiter A.I'. Cronerosa.

3akonbl poTtodddekra

YpaBHeHUE DHHIITENHA hilat: ¢
7.1.3 dororddexkra.  «KpacHas  rpaHUIAN
dororddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYeCcKoe IeHUCTBUE CBETA

Texandeckue ycTpoiicTBa: (OTOIIEMEHT,
7.1.6 ¢doTomaTyuK, COJIHEYHAs Oarapes,

CBETOINOI

CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITEI
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

ITocrynater  bopa.  M3nyuenne u
norjomieHue (OTOHOB TIPU  TEPEXoje
7.2.2 aToMa C OJIHOTO YPOBHSI JHEPrUM Ha

apyroi.  Bupel  cnektpoB.  Cnektp

YPOBHEW dHEPrUM aTOMa BOJAOpPOAa




7.3

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa yactuil. BoiHEBI ne
bpoins. KopnyckynsipHo-BoIHOBOMI
nyanu3M. Jludpakmus 2JIEKTPOHOB Ha

KpHUCTaJIax

CrooHTanHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

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

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktrueckue pabotel. Habmronenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapsl HaOMIOJEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ormpeneneHuto cocraBa
paaroakTUBHOTO u3NMyueHus. (CBoicTBa
anbda-, OeTta-, ramMMa-Hu3J1yqdeHusl.
BnusHMe pamuoakTHBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

7.3.4

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

sapa. M3oTonsl

Anbda-pacna. DIEeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3JIy4eHHe.  3aKOH  PaJUOAKTHBHOTO

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

7.3.7

Snepubie peakuuu. JleneHue U CUHTE3
anep
Snepueii  peaktop.  TepmosimepHbId

CHHTC3. HpO6HCMLI U TICPCHCKTUBLI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM  DHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI SIEPHOU DHEPIETUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6oM0ba

[Ipaktuyeckue pabotel. MccienoBanue
TPEKOB YacTHIl (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHOr0 Heba. Co3Besnus, spKue

3Bé3HI)I, IIJIaHETHBI, UX BUAUMOC IBUKCHUC

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

testa ComHEYHOH CUCTEMBI

8.3

8.4

8.5

Connue, dortochepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk suepruu CoHia u 3BE371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTH.
3BE3bI IVIABHOM  MOCJIEAOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIS

3BE37] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

8.7

#H##Par###BHyTpeHHEee CTpOCHUE 3BE3L.
COBpeMeHHI)Ie IpEACTaBICHUA (6]
porcxoxaeHnu u 3pomonuu ConHua U

3BE3]1. DTaNbI JKU3HU 3BE3]T

Mneunsiii [lyte — nHama [amakTuka.

CrnupanbHas  cTpykTypa [ amakTukwy,




8.8

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

HOJACUCTEMBI | aJlTakKTUKHA

Tuner ranaktuk. PaguoramakThku H

KBa3apbl. YEpHBIE BIPHI B siApax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO6na. Pa3z0eranue rajgaxkTHK.
Bospact u paguyc Bcenennoii, teopust
bonpmoro B3peBa. Mogens «ropsyein

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmitabHast  cTpykrypa BcenenHoil.
Meraranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dusuka. 10 knacc. ba3oBelit ypoBeHb. Yueonuk. Mskumes [.., [TerpoBa M.A.,
CrenanoB C.B. u np. ®usuka. 11 kiacc. ba3oBslil ypoBeHb. YueOHUK. MsKUILIEB

I'.4., llerpoBa M.A., YronsaukoB O.C. u ap.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

10 kmacc: ®usuka. 10 knacc. Meroaudeckoe rmocooue Ilerpora M.A., KynpsiBiies
B.B. Coopnuk 3anau o ¢pusuke. 10 knacc. 3adbonorckuii A.A., Komuccapos
B.®., [TerpoBa M. A.

11 knacc: ®usuka. 11 knacc. Mertoandeckoe nocodue [lerpora M.A., KyapsBiieB

B.B. C6opnuk 3amau o ¢usuke. 11 kmacc. 3ad6omorckuit A.A., Komuccapos

B.®., [TerpoBa M.A.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

bu6mmoreka I{OK:

10 ximacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xnacc https://lesson.academy-content.myschool.edu.ru/03/11
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