PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBbiil ypoBeHb»

st ooyyaromuxest 10-11 knaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ynibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBanusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (PUM3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAaKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
ey U3ydyeHus (U3UKU Ha YPOBHE CPEAHET0 00IIero oOpa3oBaHusl, INIAHUPYEMbIE
pe3ysibTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO roj1aM 00YyUEHHUS;

e cojepkaHue yueOHOro mpenmera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTeMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep MW pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHUN B c(pepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaAaHHME YMEHUN MPUMEHSATH HAYYHBIM METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusI TOJI0KEH
pPAA U, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoesa eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOIIECCOB).

CHCTEMHO-AEeSTENbHOCTHBIN TOIX0J B Kypce (U3UKU Pealn3yeTcs MPEexKIe
BCEro 3a CYET OPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
Jli1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (DPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B IporpaMmme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecreyrnBaeTcsl OBJAJCHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yesieTcs pEIICHNIO0 PacUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIONIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OIHOr0 pasferna Kypca, TaKk U HHTETpUpYS 3HAHUS W3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTYyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOiero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX MHTETPUPOBAHHOIO KaOHWHETa MNPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme Mo
¢u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yiIbTaTa H3yueHHUs OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
(du3nyecKnX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX 1enei o0ecrednBaeTCsl pEIIeHHeM CIEIyIOINX 3a7ad B

npouecce u3yyeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKy, MOJICKYJSIpHYIO (H3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMHupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TNPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3jiMYHbIX 3aJad C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipensaraempiii B mporpaMMe Mo (U3MKE MepeyeHb Jad0paTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBENECHUsT J1a0OPaTOPHBIX PabOT M OMBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpPMUPOBAHUU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

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

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBrkeHue. J[BUKeHnEe MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAECIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoii 3akon HetoTona aiist
MaTepuagbHON TOUKHU. Tpernil 3akoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MeXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIMaNbHAS SHEPTHs Tela BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXAHMYECKOW IHEPTuu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEH H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACabHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOcOo0bI €€ n3meHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM miporiecce. I[lepBhili 3aKOH TEPMOJMHAMUKHU.
[Ipumenenune mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUH (TeMIepaTyphl) Tea IpH TeIuionepeiaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachllmeHHBbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amop(Hble Tena. AHU30TPONHS CBOWMCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBienue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHruuecKkue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Habmroienue HarpeBaHust U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

H3mepeHrie OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BUia 3JEKTPUIECKUX 3apsI0B.
[IpoBOIHMKM,  JMAJNEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOrO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  amekTpudeckoro moiid.  I[IpuHuummn



CYNEPHO3ULIUNA DIEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B BJEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenbHOE, TAapaIEIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COMPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u MpUMeCcHast POBOJIMMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, rabopamopuvie pabomoi

N3yyeHue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenue amexrpoiusza.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKUMH. KapThHa JHWHUKA MarHUTHOW HMHAYKUIHWHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe T1OJi€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapanes.

BuxpeBoe »3ieKkTpuyeckoe TmoJsie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABIKYIIAs CHIIA
CaMOMHIYKLIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTUIl, UHAYKIITMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEH CHIIBI MHAYKIUU OT CKOPOCTHU MU3MEHEHUS
MarHuTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumona, vacrtora, amrumryga u $aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENIbHONM CUCTEMBbI (MPYKUHHBIM WK
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBanue MEpEMEHHOTO TOKA B LIEMN U3 NIOCIE0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
NnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTh 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeNEBUAECHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparomiyie u paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBarmMX JuH3ax. DopMyia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuroHHas pemeéTka. YcCIoBUE HaOIIOIEHUs
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIECKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE U IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TEJIECKOa.

Habmronenune natepdepeHInm cBera.

Hab6mronenune nudpakxium crera.

HaGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOILBIO TTPU3MBI.

[Tomy4yeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

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

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €T YACTOTON. DHEPrus
U UMIyJbC (OTOHA.

OtkpeiTre U uccnenoBanue orordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBHenue OiiHmTeitHa 11 poTodpdexra. «KpacHas rpanunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHruecKkue YyCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dheKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas moxpens aroma. Iloctymatel bopa. M3nydenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CroHTaHHOE U BBIHYXICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHMUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BriusiHue
PaJMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
M3JIydeHre. 3aKOH pauOaKTUBHOIO pacmaia.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AEP.

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

DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBMOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOC/IEIOBATEIbHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunbiii Iyt — Hama [Mamaktuka. ITonoxenue u aBukenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lytu.

Oo0o01maroniee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpPA, poJib GU3HUECKON TeOpuu B
dbopMHUpOBaHUY MPECTABICHUHN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABIECHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMM MaTE€MAaTHKH,
OMOJOrMu, XMMHUH, reorpadyu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJ00MS TPEYTrOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHW3Mbl 00pa30BaHMS KPUCTALTUNIECKON PEETKN, CIEKTPATbHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3EMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIECHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBECYECKHMX T'yMaHHUCTUUYECKUX M
JIEMOKPATUYECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECax TPa’kJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEero (pu3n4ecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJNbTYpbl, OCO3HaHHE TJ00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

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

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JESITENIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrIe ucciaeaoBarejbCcKHe 1eHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJAMHU
buznyecKoil HayKu;



BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30BaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (hU3uKw;

BBIABJISITH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAMM3UPOBAaTh TIONYYCHHBIE B XOJE pEIICHHWs] 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MPUOOPETEHHBIN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IMIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, PEIaraTb OpUTrHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a49H, JOMTYCKAIOIIHNE ATbTePHATHBHBIE PEIICHU.

Pabora ¢ nndopmanmueii:

BJIaJICTh HAaBBIKAMH IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HMH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJII0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOU
0e30I1acCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHaYCHUST HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATILHYO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh TIPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4€ToM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JCHCTBUSA MO €€ IOCTH)KCHHIO: COCTAaBJIATh IJIaH JCHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI,

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TMPOEKTHI, OIIEHUBAaTh HJIEU C TO3UIHMU HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKEeHNE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JAacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

IPUHUMATH Ce0sI, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTimKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao IIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHUIO EIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K xoniy o0yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHas CUCTeMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
WJICaNbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr PU3nuecKux 3a1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKECHUE, CTPOCHUE KHUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKJY IapaMeTpaMH COCTOSHUS Ta3a B M30MPOILECCAX, JICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC T€Jla, KNHETUYECKas YHEPrusi, MOTCHUUAIbHASA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrusl XaOTUUYECKOTO JABUKEHUSI MOJIEKYJl, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; IpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €JAMHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u I 3akonst HetoTOHa,
3aKOH COXPAHECHUS MEXaHUYECKOM JHEPIuM, 3aKOH COXPAHEHUS WMIIYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIepaTypou, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHUSI
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MalIH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh MpodIeMy/3a1ady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0NHIl U TPaUKOB, AEJIATh BHIBOJBI 10 PE3YyJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOoJuMbIe NIl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHMBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbu3nYECKHe ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOH HMHGOPMALMH, MOJYYEHHOW W3 pa3IMYHBIX
VMCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss 0€30MaCHOCTH TpU OOpaleHWHd ¢ TPUOOpaMU U TEXHHUYECKHUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpee;



paboTaTh B TIpYINNE C BBHINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMaTpUBAEMOM IPOOIIEMBI.

K koHiy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS HW3YUYCHHBIX (PU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpoCTpaHEHUE CBETa, OTPa)KEHUE, MPEIOMIICHUE,
unrtepdepennus, audpakuus W MOOJApU3alUsi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAasT W HMCKYCCTBEHHas

PaJuO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsAd (PU3NYECKUE BETUUYHMHBIL:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSHKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMATOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cuia Ammepa, cuna JlopeHmna, MHIyKTHBHOCTH
KATYIIKH, DHEPTUs AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs U EAMHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUYHHY C IPYTUMH BEJTMYUMHAMY,

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKnue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOJTypacaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECChl U SIBJICHUSA, UCIONb3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEeHa miga pororddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOr0 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaTel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3IndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh M OIHCHIBATH H300paKEHHE, CO3/aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodiIeMy/3aady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0AKEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
WU3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/IBI TIO pe3yJibTaTaM UCCIIEOBAHUS;

coOiroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIBb3Ysl (PM3UYECKUE 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1aun
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U IIPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpyHIbl, PALMOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
’ 8 yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 JnHavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TeOpUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
UMEKTPOCTATHIA 0 https:/m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢c
5 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

https://m.edsoo.ru/7f41c97¢c

31 OCHOBBI crIeIIUAIBHON TEOpUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa [TOK




bu6mmoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngg;ﬁf;;gﬁ?fmcwc
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;f;;gﬁ?fmcwc
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne HMara uugposbie

Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypcsl
®du3nka — HayKa O PUPOJIE.
e pup bubnunoreka LIOK
1 Hayunble MeTOABI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloILero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhopMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEN
Mexannueckoe OBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO | bubnuoreka [IOK
newxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

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

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JIBI)KEHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOe majieHue. Y CKopeHue 1 but6mmorekxa [IOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ffO0c3ada
OKPY’KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
' p HU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
. bu6nmoreka [IOK
9 Cynepro3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperuii 3akon HeroToHa 1uis Bbu6moteka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

bubmuoreka [IOK
11 TskecTu. IlepBasg kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdpuunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnorexka HOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO bubmmoteka IIOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPOTO TeIa
NMitynsc MaTepralbHON TOYKH,

s CHCTEMbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE TBUKEHUE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[ToTeHuunanbHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITH

[ToreHunanbHbIC U
HEenoTeHUMabHble CUIIbL. CBs3b
paboThI HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOHN HEPIun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGoparopHas paboTa
«HMccnenoBanue cBa3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
DHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

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

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

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonuuectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana temmneparyp
Lenbcus

25

Wneanpueiii raz 8 MKT. OcHoBHOE
ypaBuenue MKT

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

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3peKEHHOTO Ta3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c511e

29

N3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

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

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. Konmdectno
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

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

31

Bunae! rerionepenaun

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

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI TpH

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




Terionepenaye. AnnadaTHBIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NPpUMEHEHUE K U30IPOoLEecCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoit I;aKOH buomorexa LIOK
Prpoie. BTOp https:/m.edso0.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nevictust u KI1/] bubnuoreka [IOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI Bubmmoreka [OK
VP ‘ https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KoHTponbHas paboTa 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubmmorexa LIOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnorexka HOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTETbHAS
41 BJIAXKHOCTH BO3AyXa. HachlmeHHbBIN bubmmorexa LIOK
YRS B https://m.edsoo.ru/ff0c64ds
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tesla. AHU30TPOMIHUS
P P P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAIIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK

43 Y nenpHas TENI0Ta IJaBICHHUS.
A https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bub6 e OK
44 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUI
bu6nmoreka [IOK
45 3apsj. JIBa BUIa 3JIEKTPUYECKHUX
https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH U
P P bubnunoreka LIOK
46 MOJIYIIPOBOJHUKH. 3aKOH
https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JECKTPUUICCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKoH
. . bubnnorexa [IOK
47 Kynona. ToueuHslii 3neKTpUdeCcKuit
https://m.edsoo.ru/ff0c6ce4d
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IprHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInHnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTU
Pabota cui sneKTpoCcTaTH4eCcKOro
49 nons. ITorernman. Pa3zHocts bubmorexa LHOK
' . hitps://m.eds00.ru/f0c6£00
MMOTEHINAIIOB
TIpoBOAHHMKH U TUPIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM noI?le bubmorexa LHOK
P ‘ hitps://m.cdsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlaGopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

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

54

[IpuHIMI NEWCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
y4dacTka 1enu

56

[NocnenoBarenbHOE, NAapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOLITHOCTB JEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

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

59

PeszepBHblii ypok. KoHTponabHas
pabora o Teme "DIeKTpoIuHaMHUKa"

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




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«DNeKTpoIUHAMUKaY /
Bcepoccuiickas mpoBepouHas pabota

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

61

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTH
CONPOTHUBIICHUS METAJIIOB OT
temmneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoiHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—n-Tepexo/ia.
[TonynpoBoaHKUKOBBIE TPUOOPHI
DeKTpUYecKUil TOK B pacTBOpax 1
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIHS.
DIIEeKTPOIHN3

DNEKTPUYECKH TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCKre MPUOOPHI U
YCTPOMCTBA U MX MPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«9nekrpocraruka. [loctosHHbBIN

67 N
ANEKTpUYECKUil TOK. TOKH B
Pa3IMYHBIX CPeax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢




11 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
BekTop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3ydeHue

3 MarHIETHOIr)o HOJI')HI KaTYIHKI/Iy: 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHnas pabota 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DJNIeKTpOMarHuTHasE MHYKIUS. |

IToTok BEeKTOpa MarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSiBJICHUS
3IEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEPrHsl
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas pabota no teme
«MarauTHoe 1I0J1€e.
DNEKTPOMarHuTHasE UHIYKITUS»

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

12

CB00OOHBIE MEXaHUUECKHE
KosebOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue s3uepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHMid Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHpIii KOHTYP.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B HI€ATHHOM
K0JIeOATeIbHOM KOHTYpE. AHAJIOTHS
MEXY MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJeOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconaJIbHBIN IEPEMEHHBIN TOK.
MoniHoCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HAYEHHE CUJIbI TOKA M HANPSKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbb86

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

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKopocTh pacupocTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JHa BoJiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CkopocTb 3ByKa. [ poMKOCTh bubnnorexa [HOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubnuoteka [JOK
23 cBoiicTBa u ckopoctk. [Ikana
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus
)5 KonTtponbhas padora «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJJHOPOJHOM CpeEE. bubmuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHIt CFeTa' Hocrpoetne https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa MOIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
IoKa3aTeist MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B TuH3€e. PopMyria TOHKOU JTUH3HI. bubmorexa LHOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTtopHast pabota

31 «HccnenoBanne cBOHCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «HabmroneHnue aucnepcun
CBETa»

3 WnTepdepennus cera. Judpakuus bubnnorexka [HOK
ceta. [{udpakimonnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 1 yCIIOBUS UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuibl MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKOU MEXaHHUKHU.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTH
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpPAIICHUE IJTUHBI
OHeprus U UMIYJbC
18 pensiTuBUCTCKON yacTulibl. CBs3b bubnnorexa [HOK
MAacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponbHas padora «OnTuka.
39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa LHOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprus ¥ UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTkpeITHE U HCCIEN0BAaHNE
41 (I)OT(I?B(I)(beKTa Omnpiter A. T’ Bubnuorexa LIOK
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa 11 porosddexra bubnworexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdpdexra
Jasnenne ceera. OnbiTol I1. H.
. bubnuorexa [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3anau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas Mmonens atoma
bubmuoreka [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbI

49 ne bpoits. Kopriyckynsipao- bubnuorexa [JOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3lydeHus. BiausHue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anbga-pacna. bubmuorexa [IOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-u3nydenue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepublie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGieMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JSHEPIreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyHaaMeHTaIbHbIE

B3auMoaencTBus. EAMHCTBO

(bu3nYeCcKOil KapTUHBI MUPa»

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

55

Otanbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO HEeba. Co3Be3usl, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. CoaHeyHas cuctema

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEA0BATENbHOCTH. BHyTpeHHEE
ctpoenue 38€37. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKIEHUU U
sBomonu CoJHIIa U 3BE3]

Mineynsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKEHHE
Counuana B I'anaktuke. ["anakTuKH.
UéEpHsbie IbIPHI B iApax rajakTUK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

Hepenrenusie mpo0ieMsl
ACTPOHOMHH

KoHnTpomnpHas padora «DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B
(bopMUPOBAHNUU TIPEJICTABICHUN O
buznyeckoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
bu3ruecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypok. MaruutHoe 1ouie.
DIEKTPOMAarHuTHAs NHIYKIHS




PezepBHblii ypok. Ontrka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JlemoHCTpUpOBaTH, Ha HpUMeEpax pojdb U MecTo (U3UKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOU AEATEIBHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKUH 3apsii — MpH PEUICHUU

¢duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMSI BeElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJECHCTBHUE TEI;
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJ NpU  HarpeBaHUU
(oxJIaX/IeHNH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJ€HUE, KpUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMUS] ra3a NIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXJIy IlapaMeTpaMu COCTOSIHHA rasa B

H3o0IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBUXKEHHE, HCHOJb3yd (U3NYecKHe
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJbHAsT HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTb; TNPH OMMCAHUM IMPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'YUMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas »JHEPrus XaoTHYECKOTO
JIBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
K02 (PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYCHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3WYCCKYI0 BEIHYHUHY C

JIpYTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEJIMYMHBL:  JIEKTPUYECKUH  3apsj,  DJIEKTPUYECKOE  IIOJIE,
HaNpspKEHHOCTh I0JI, MOTEHLMANl, Pa3HOCTb IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHUSA, HCIOJb3YS
(¢u3nyecKre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TAroTeHMs, |,
II u I1I 3axons! HpIOTOHA, 3aKOH COXpPAaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMH CUJI, TPUHLIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpPEeIHEW KMHETHYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJNHAMUKH; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3ToMm
pasInyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIp@XEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIU4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3HMUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOopMyIUPOBATH NMpo0iIeMy (3a7ady) U TUIIOTE3y yueOHOTo
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEIOKEHHOTO

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




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30MacHOrO0 TpyAa TMpPH  MPOBEICHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHUS

Pemartp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbI, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTh pacuéThl M OLEHUBAaTh pPEaJbHOCTh IOJYYEHHOTO

3HA4YCHUs1 (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 Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpHpeTalliyi M MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TOMYJISIpHON
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE NMpUMEPHI BKJIAJa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JuId  oOecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMM YCTPONCTBAMH, JJsi COXpaHEHHs
310pOBbsl M COOJIOIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyniie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palHOHAIBHO  pPaCHpelnessTh

0053aHHOCTU U IUIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKAO0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMATPUBAEMON TPOOIIEMBI

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 MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOMN NEATEIIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICMCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DIICKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MAarHUTHOTO TOJIS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEWYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BeImIeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNEKTPUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIb3Ys
¢busznyecKkue BENUYMHBI: OJJEKTPUUECKUH 3apsj, cuila ToOKa,
DIIEKTPHUYECKOE  HANPSOHKCHUE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHmanos, J/IC, paboTta Toka, HHIYKIUS MAarHUTHOTO
nons, cuna Ammepa, cuna JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce

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




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HayYeHUsT U CIAWHUIBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYHUHY C JPYTMMH BETUYMHAMU

OnuceiBaTh  M3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJIb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S€p; IPU OIMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYI (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIWYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl W SBJICHUS, HCIOJb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[xoyis — JIeHna, 3aKOH 3J1€KTPOMAarHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHENHOT O pacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpPAHEHUS OHHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpPAaHEHUs MaccoBOrO 4uciaa, MHocTyldarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpHU JTOM pa3IMyYaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

Onpenensats HanpaBi€HUE BEKTOpa WHIAYKLIUHW MAarHUTHOTO MOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUI
U IIPOLIECCOB C UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHU;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHNs, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBiITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAaJbHBIM COCOO M3MEpeHus U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

WccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUN; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpOBaTh pe3yibTAaThl MOJYYCHHON 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIHI U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaeca0oBaHus

11.12

11.13

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOSKTHOMH ACATEILHOCTH C UCIIOBb30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000PYHOBaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U TPHUHOMWIILI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeIUMYUHbBI U (POPMYJIIbl, HEOOXOANUMBIE ISl €€ pelleHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

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

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelleHUH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U IPEICTaBICHUS Yy4eOHOW M HAy4YHO-IOMYJISIPHON
uH(pOpMaLnK, [TOJIyYUEHHON U3 pa3Iu4HbIX UCTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATD MMOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEpPH! BKJIaZa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, IJsI COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTUYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PalUOHAIBHO  PACHPENEINATh
O0S3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka O npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYsKaromero Mupa. Poip
JKCIIEPUMEHTA M TEOpUUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKeE

MopnenupoBanue ¢GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayuneble TUIIOTE3BI.
Ou3nyecKkue 3aKOHbI U TeOopuH. [ 'paHUIIBI
IIPUMEHUMOCTH bu3naeckux 3aKOHOB.
[Mpunnun cootBerctBua. Pomb u  Mecto
¢u3nkn B (QOPMHPOBAHWU COBPEMEHHOM
HAy4YHOW KapTUHBI MHUpA, B MPAKTHYECKON

NESITENbHOCTH JIIOAEN

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

#i#HPari#KMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOT'O

nBrxeHust. CucreMa orcuéra. TpaekTopus

Ilepemerienue, CKOpoCTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepUaJIbHOW TOYKH, UX MPOEKIMU HA OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUI U CII0KEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOPEHMUH, NyTM W IEepeMElICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




514 CBobOomHOe mazeHue. Y CKoOpeHue
o CBOOOIHOTO MaIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
NBIDKEHUE  MATEpPUAIbHOW  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHu4yeckue  yCTpOMCTBA:  CHUAOMETP,
2.1.6 JBUKEHHE CHaps/IOB, LIEMHBIE U PEMEHHbBIE
nepeaadn
IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXAY MyTsMU,
IIPOMJICHHBIMHU TEJIOM 3a IOCJIEI0BATEIbHbIE
517 paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
o PaBHOYCKOPEHHOM JBM)KEHHUU C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. HM3yuenue
JBUKEHMSI IIApUKa B BA3KOM JKUIKOCTH.
N3yyenne nBmwKeHUs Tena, OPOLICHHOTO

TOPHU30HTAJIBLHO

#HPari#H## IMHAMUKA

IIpyanun  otHocurenbHOcTH  ['amumies.
221 IIepBeii 3axkoH HeroTona. MHepunanbHble

CHUCTEMBI OTCUETA

) Macca Tena. Cuna. IlpuHnun cynepno3unun

CHUJI

29 Bropoii 3akoH HproTOHa 111 MaTepHanbHON

593 TOYKH B HMHEPIHUATbHON cHUCTeMEe OTcuéra
(UCO). Tpernit 3axkoH HeroToHa mis

MaTCprUaJIbHBIX TOUCK

3akoH  BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBasi kocMuueckas CKOPOCTb.

Bec tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

229

2.2.10

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMEM Heckonbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JnehopMuUpyeMol TMPYKUHE U PE3UHOBOM
oOpa3ie, OT BEIMYUHBI HX JedopManuu.
Hccnenosanue yCIIOBUM paBHOBECHs

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAllICHHA

###Par##3AKOHDBI COXPAHEHIMA B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUadbHBIX Todek. MMmynbc cuiibl u
N3MEHEHHE UMITYJIbCa Tella
532 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHUE
233 Pa6ora cubl
234 MOo1HOCTb CHIIBI
535 Kunernueckass  sHepruss  MaTepuanibHOU
o TOYKH. Teopema 0 KHHETUYECKON SJHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
036 SHEprus yIpyro nepopMUpPOBaHHON

npyxuHbsl. IloTeHnmanpHas »HeEprus Tena

BOJIM3HU MOBEPXHOCTHU 3emiu




HOTGHI_[I/IaHBHBIe N HCIIOTCHIIMAJIbBHBIC CHUJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXPaHCHHUS
MEXaHUYECKON IHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIEpP, IPYKUHHBINA ITUCTOJIET

[Ipaktrueckue paboThl. M3ydeHue CBs3M

53,10 CKOpPOCTEM Tel IMpU HEyNpyrom  yiape.

HccnenoBanue CBs3M pa6OTBI CHJIIBI C

H3MCHCHHEM MEXaHMYSCKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

nu B331/IMOI{GI710TBH$I qacTull BEIICCTBA

3.1.2

Mopgenu CTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX Ted U OOBSACHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1.3

3.1.4

Macca wmonekyn. KomnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana temneparyp Llenscus

3.1.5

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAIBHOI'O I'a3a

AbGcouoTHas TemIieparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
IBKEHUs vactull rasa. lllkama temneparyp

KenbpBunua

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.1.8

I'azoBble 3ax0HBI. M30mponeccsl B U1eaabHOM
rase ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3MepeHnue macchel
BO3/1yXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHHSI Pa3pPEKESHHOI'O ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoauHamuueckass cucreMa. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buapl Tersonepenayu: TEIIONPOBOIHOCTb,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

TenmoBble MammHbl. [IpuHOMOBL HECTBUS
TEIUIOBLIX MaIuH. [IpeoOpa3zoBaHus sHeprun
B TeioBbIX MammHax. Koadduument
none3Horo geiictBus (mamee —  KIIM)

terioBoi MamuHkl. [{uki Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nmBHUratenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTpOMCTBA: J(BUTaTENIb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIbHUK, KOHAUITHUOHED
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4.1

3.2.8

[IpakTnueckue paboThI. N3mepenue

yAEIbHON TEMI0EMKOCTH

##HPari#H## AL PETATHBIE COCTOSHMA BEIIIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenuwe. YjaenbHas TeruioTa
mapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsIi nap

3.33

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU3OTPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpemeHHbIE MaTeprallbl

3.3.4

3.35

3.3.6

[InaBnenve u KpuctauMzanus. Y elbHas
TeruioTa muasieHus. Cyonumanus
YpaBHeHHe TEII0BOro 6anaHca
TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KJIOPUMETP,  TEXHOJOTUU
MOJIyYEHUSI COBPEMEHHBIX MaTepUajIoB, B TOM

YHCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###Par##OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexkTpuzauust Tel. ONEKTPUYECKHH 3apsi.
J1Ba BUJIa BJIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JURJICKTPUKA U

MOJYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanoB. 3akon Kymnona

Onekrpuueckoe  nosne.  Hanpsx€HHOCT

3JIEKTPUYECKOIO TI0JIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM  HANPSHKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBJICKTpI/I‘IeCKaH

IIPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

4.1.9

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, SJIEKTPOCTaTHYECKash 3alluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar###IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
VYcnoBusi  CymIeCTBOBAaHUSA  MOCTOSIHHOTO
4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUYECKOE COMPOTUBJICHUE. Y IeThHOE
o CONPOTHUBIIEHUE BEILIECTBA
424 [TocnenosarensHoe, napajuiebHOE,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  COMNPOTUBIECHUE HCTOYHHKA

ToKa. 3akoH Oma s NOJHOW (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXnpoBOIUMOCTD

DJIeKTpUYECKUi TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
II0JIYIPOBOIHUKOB. CBOMCTBA p-n nepexoaa.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLaIus.

DIeKTponn3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOATEIbHBIN W HECAMOCTOATEILHBIN
paspsn. Pa3nudHbie TUITBI CAMOCTOATEIHEHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JJIEKTPOHAr pEBATEIIbHBIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHbIN
MO, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, ralbBaHHUKa

[IpakTnueckue paloTHI. Nzyuenne
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DOJIC uCTOYHMKA TOKa M €ro
BHYTpEHHero conpotusieHus. Habmronenue

QJICKTPOJIMU3a

11 KUIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA

4

OJIEKTPOAMHAMUKA




4.3

###Par#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA A

4.3.1

NHAYKINA
IlocTtosHHble MarHuThl. B3aumoneicTaue

IIOCTOSAHHBIX MAarHuToOB

432

MaruauTtHoe 107€. BeEKkTOp MAarHUTHOMN
nHAyKUMd. [lpuHiun — cynepno3uuuu.
JIuaun MarnutHOM MHAYKuMU. Kapruna
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MAarHuToOB

433

434

MarsuTtHo€e I0J€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHMiA 1015 JUIMHHOTO MPSIMOTO
IIPOBOJHUKA M 3aMKHYTOT'O KOJIBbLIEBOTO
IIPOBOJHMKA, KAaTyHMIKH C TOKOM. OnbIT
Opcrena. B3aumoseiictBue npoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wmonyib |
HampaBieHue. JIBuKeHUe 3apsKeHHOM
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopenia

SIBneHune ANeKTPOMArHUTHON UHAYKIIMU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
SOJIC WHYKIHUH. 3akoH

3JIEKTPOMAarHuTHOM MHAyKunn Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUM B IMPOBOJHUKE, IBHXKYILEMCS
MOCTYTATENIBHO B OJTHOPOZHOM

MAargsuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTHBHOCTS. SABnenue
camounaykiuu. 3/]C camonHIyKIuu

3HepPH}I MAaroiuMTHOr0O IMOJIA KaTyliKu C

TOKOM

4.3.13

DNEKTPOMArHUTHOE TT0JIe




TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE

MarHMThl, ANIEKTPOMArHUTBI,
4.3.14 JIEKTPOJIBUTATEb, YCKOPUTEIH
JIEMEHTApHBIX ~YacTHUll, HHAYKLHUOHHAs
neyb
[IpakTuueckue  pabOTHI. N3yuenne
MarHuTHOIO TMOJI KaTYIIKH C TOKOM.
43,15 HccnenoBanue AEUCTBUA  IOCTOSTHHOTO

Mar"gura Ha pamMKy C TOKOM.
HUccnenosanue SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIOHUU

KOJIEBAHUMA 11 BOJIHBI

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHast cucrema. CBoOOnHBIE
KoJjieOanus. ['apMoHMYecKue KosieOaHus.
[lepuon, wacrora, ammumTyga u ¢asa

KoyieOaHuit

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTn4ecKui

MasATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuuaeckoe u IUHAMHAYECKOEe

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHUA

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
aMILTATY/IbI Kose0aHui HCXOJIHON
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHul eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaJbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHarorusi MeXIy MeXaHHYeCKUMH |
JIEKTPOMArHUTHBIMH KOJIEOaHUSMU.

®opmyna Tomcona




5.1.6

5.1.7

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BriHyX1eHHBIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BreiHyX1eHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYCOUAANBHBIN

MEPEMEHHBIN TOK.

Mo1mHOoCTb [IEPEMEHHOT0 TOKA.
AMIUITUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSAXKCHUA

Tparcdopmarop. IIpousBoxactio,
nepeaaya v moTpedieHHe dIEKTPUIECKON
SHEPruu. OKOJOTUYECKHE PHUCKH IIpU
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BaHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

[Ipaktuuyeckue pabotsl. HccaenoBaHue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpysa. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COECTMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U

pesucropa

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBHUS

pacnpoctpanenus. Ilepumon. CxopocThb

5.2 521 pacnpocTpaHeHusT M JUIMHA  BOJIHBL.
[Tonepeunsle ¥ MPOIOIbHBIE BOJTHBI

522 #H#HPar## NntepdepeHuys u qudpakuus

MEXaHHNYECCKUX BOJIH




523

524

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

BricoTta Tona. TeMOp 3Byka

DNEKTPOMarHUTHbIE BOJIHBI. Y CJIOBUSA
M3JIY4eHHUS! AJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuentanus BektopoB E, B 1 v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uaTepdepenuus. CKopocTh

OJICKTPOMAardiuTHBIX BOJIH

[lIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIBI PAagWOCBI3U U TEICBUICHHS.
Paguomokanus. DIEeKTPOMarHuTHOE

3arpsI3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

TexHu4eckue yCTpOHCTBA: MYy3bIKAJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JUAarHoCTHKa B TEXHHUKE W MEIULUHE,
pamap, paguONpPUEMHHK,  TEIEBHU30D,

aHTeHHa, TenedoH, CBU-neun

5.3

##PartH##OII TUKA

5.3.1

5.3.2

533

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B OAHOPOAHOM cpexe. JIyd ceera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
cgeta. [locTpoenre n300pakeHui B TTIOCKOM
3epKaje

[Ipenomnenue cBeta. 3aKOHbBI MPETOMIIEHUS

CBCTa. AOCOIIOTHEIT IIOKa3aTcjib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroy MOJHOTO BHYTPEHHETO

OTpaKEHUS
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5.3.6

5.3.7

Hucnepcuss cBera. CIlOKHBIA COCTaB

Ocnoro ceera. Llser

Cobuparoliiue u paccerBarolIne JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHH B
COOMpAIOIIUX U PACCEUBAIOIIUX JIMH3AX.
@opmysia TOHKOM JIMH3BL. Y BEIUYEHHUE,

aBaeMoe€ JUH30H1

[Ipenemnst MPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wnutepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HI)IX KOIr¢pCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakaus  ceera. JudpaknmonHas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMAaTHIECKOTO CcBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cBera

TexHuyeckue yCTpOWCTBA: OYKH, IyIa,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHasi — peméTka,

TOJIAPpOn

[Ipaktuyeckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynmater TEOPUH

OTHOCHUTCIIBHOCTHU! HWHBApUAHTHOCTDb




7.1

7.2

6.2

6.3

6.4

MOAYJsi CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENLHOCTh OJITHOBPEMEHHOCTH.
3aMmelsieHUe BpPEMEHU U COKpaIleHUE
JUTAHBI

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
CBsI3b MacChl C PHEPTUEH U HMITYJIHCOM
CBOOOJHOW YaCTHULBL. ODHEPrus IMOKOs

CBOOOIHON YaCTHUIIEI

KBAHTOBA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna Ilnanka  cBs3M
SHEpruu (POTOHA C ero 4acToTol. DHeprus

1 UMIyJbC POTOHA

7.1.2

OTtkpsiTHE 51 HCCIIEIOBAHNE
dotorddexra. Ombitel A.I'. Cronerona.

3akonsl hoTorddexTa

7.1.3

YpaBHeHue DHHIITEHA hilae: ¢
dboroadpdekra.  «KpacHas  rpaHuUIA»

dboTorddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

7.1.6

7.2.1

7.2.2

XMUMHUYECKOE IEHICTBUE CBETA
TexHuyeckue ycTpoicTBa: (HOTOIIEMEHT,
dboTonaryuk, COJIHEYHAs Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHno CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOACJIb aTOMa

Iloctymater  bopa.  M3znyuenue wu
norjouieHue (OTOHOB TpU TEpeXoe
aToMa ¢ OJHOIO YpOBHsA DJHEPrUHM Ha
npyroi. Buger  cnektpoB.  Chektp

ypOBHeﬁ SHEPIUU aToOMa BOAOpOJa




7.3

7.2.3

7.2.4

BosiHoBBIE cBoOlicTBa yactul. BosHbl ae
Bbpoitss. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakius SIEeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoe U BBIHY)XXICHHOC U3TYUYCHUC.

YCTpoiicTBO M PUHIIMIT pabOTHI J1a3epa

7.2.5

TexHudeckue ycTpoucCTBa: CIEKTPAIbHbIN
aHanu3 (CIIEKTPOCKOI), Jlazep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTUII

OTKpbITHE PATHUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuio cocraBa
paaroakTUBHOTO u3nyueHus. CBOMCTBa
anb(da-, Oera-, raMMa-u3JIyqdeHusl.
BnusHue pagrioakTHBHOCTH Ha IKHUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsn siapa. MaccoBoe 4nciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3llydeHue. 3aKOH  PaJUOAKTHUBHOIO

pacmaga

7.3.5

3HCpPH}I CBJI3M HYKJIIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

7.3.7

SAnepuble peakuuu. JlenmeHue M CHHTE3
A1ep
Snepusiii  peaktop.  TepMosnepHbli

cunte3. [IpoOiembl ¥  MEPCHEKTUBBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. OKOJOTMYECKUE

ACIICKThI HﬂepHOﬁ SHEPICTUKU

DneMeHTapHble  4acTUllpl.  OTKpbITHE
II03UTPOHA. @DyH1aMEHTAIIbHbIE

B3aUMOJICUCTBUA

TexHuueckue yCTpOICTBA:  JO3UMETD,
Kamepa BuWibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6oM0a

[Ipaktrueckue padotel. HccnenoBaHue
TPEKOB YaCTHI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHOro Heba. Co3Besmus, sipKue

3Bé3,I[LI, IIJ1aHCTBI, X BUAUMOC IBUXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-TUTaHTHI n ux
CIIYTHUKH, KApPJIUKOBBIC ITJIAHCTHI. Maibie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Coname, d¢orochepa u  armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun CosHua u 3BE371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaflycC, TEMIIEPATypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAIBHBIA KJIACC — CBETUMOCTB.
3BE3apl IVIABHOM  IOCJIENOBATEIbHOCTH.
3aBUCHMOCTb «Macca — CBETMMOCTbY» JUIS

3BE3/] TIIABHOM ITOCICA0BATECILHOCTH

8.6

8.7

#H##Par###BHyTpeHHEE CTpOEHHE 3BE3.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKIAEHNH K 3Boimonnn ConHoa u

3BE31. DTanbl )KU3HU 3BE3

Mineunsiii Ilyte — Hama TamakTuka.

CnupaneHasgs  cTpykTypa  l'anmakTukwy,




8.8

pacnpeneneHue 3BE3N, rasa W IbUIM.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TamaxTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHnom.
3akoH XaOOma. Pa3Oeranume rajgakTuHK.
Bospact u paguyc BcenenHoit, teopus
Bonbmioro B3peiBa. Mojenb «ropsiueit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmrabHast  ctpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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