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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mpenctaBieHHbIXx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 10 (U3HKE HAMpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/Ia.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOYyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (PU3UKH Ha YPOBHE CPEAHETO OOIIEero 00pa30BaHuUsl, MIIAHUPYEMBIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep W pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTHUN B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcsi, B (OpMUpPOBaHME yMEHUN MPUMEHATH HAYYHBIM METOJ
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 00111ero 00pa3oBaHusI TIOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. BemymwmM B Kypce sBisercs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

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

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEMHO-AESTENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaM3yeTcs MPEKIe
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON AESITEITbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonblioe BHUMaHUE yesieTcs pEIIeHNI0 PaCUE€THBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfeia Kypca, TaK W MHTETPUPYS 3HAHUSA W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAECNU IS CUTyalluH MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaabHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JeMoHCTpanioHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

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

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

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
(du3nyecKnX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne STUX 1enei 00ecreunBaeTCsl pEIIeHHeM CIIEeIyIOINX 3a71ad B

npouecce u3yyeHus Kypca GU3MKH Ha ypOBHE CPEJHEro 001Iero oopa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3jiMuYHbIX 3a7ad C SBHO 3aJlaHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue rnepemMenieHnii U CI0KEHUE CKOPOCTE.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ UBMEHECHHEM MEXaHUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenHue. uddysus. Xapakrtep IBUKECHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bI €€ n3meHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mporecce. [lepBhili 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tela IpH TeIuionepeiaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHBId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJIE€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DIEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpUudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u pUMecHast MIPOBOANMOCTD
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MeEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKUMH. KapThHa JHWHUKA MarHUTHOW HHAYKIHHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe T10Ji€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O MMyYKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHONW UHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKuil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

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

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

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEPEMEHHOT0 TOKA B LIENN U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

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

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmroneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeéTka. YcCIoBUE HaOIIOIEHUs
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TeJIECKOa.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnulie pabomoi

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

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

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBHenue OiHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BousHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usznydeHus.  BriusiHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMOoecTBYs. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «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.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u aBuxenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpPa, poJib GU3HUECKON TeOpuu B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00MS TPEYTOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaanu3alldi OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEUYETOBEYSCKHMX T'yMaHHUCTUUYECKUX M
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IATPMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TJ00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IESITEIbHOCTD
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JESITENbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTH (hU3UKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIONYYCHHBIE B XOJE€ PEIICHHWs] 3aJaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIIHNE ATbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAaJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOU
0e301acHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONITUMATIBLHYO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JNCUCTBUSA MO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICWCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIICHHBATh HJIEU C TO3UIMU HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar aFOTIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIbBTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS 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 (U3MUECKUX MOJEIICH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B U30MpPOIieccax, JICKTPU3ALMS Tell,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] W €JAUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoy, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MalIH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPaUKOB, AEJIATh BHIBOJBI 10 PE3YJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33J1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HWHGOPMALMK, TMOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

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

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus 0€30MaCHOCTH TpU OOpalleHHd ¢ TpPUOOpaMU U TEXHHUYECKHUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (UMK B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJEICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHN M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoOCTpaHEHUE CBETa, OTPAXKEHUE, IMPEOMIICHHUE,
untepdepennusi, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(b opMyIIBI, CBSI3BIBAIOININE JAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BEJTMUUMHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPHO]T MOJTypacaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W E€IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIIONb3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa mia pororddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHMUS
AIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO3/aBAEMOE ILJIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTTIOJIB3Ysl (PM3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aun
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U IIPEICTABICHHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

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

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpyHIbl, PALMOHAIBHO PACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubnnorexa [IOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggll//ﬁt;;gg/l;fﬂcgk
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o61arolee TOBTOPEHUE 4 ng;;ﬁf;i Er(lilliMlcQ?c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrtposnbubie IIpaktnueckne Jlara m3yuenus bp
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
dusuka — Hayka o
1 npupoje. Hayunsie 1 bubnuorexa [IOK
METOJIbI TIO3HAHHUS https://m.edsoo.ru/c15632cd = https://m.edsoo.ru/ff0c32e2
OKpY’KaloIllero Mupa
Ponb u mecTo husuku
B (opMupoBanuu
COBPEMEHHOM
2 Hay4YHOW KapTHUHBI 1 bubmorexa HOK
YA P https://m.edso00.ru/1900880f = https://m.edsoo.ru/ff0c33e6
MUpA, B
MPaKTUYECKOMN
NesITebHOCTH JTF0/IeH
Mexanunyeckoe
TIBYDKEHUE.
OTHOCUTENHHOCTD
3 MEXaHHYECKOTO 1 bubmorexa LOK
https://m.edsoo.ru/59e4685e  https://m.edsoo.ru/ff0c3508
JIBYKEHUSL.
IIepemenienue,
CKOpPOCTb, YCKOPEHUE
PaBrOMEpHOE Bu6 110K
nonnoTeKa
4 i 1 https://m. I f
PSIMOJIMHEHHOE ttps://m.edsoo.ru/80ccfc86 htts://m.edsoo.ru/Ff0c3620
JIBIDKEHUE



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE
MPAMOJIMHEHHOE
JBUKCHHE

https://m.edsoo.ru/dfa6e068

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e

CB00OIHOE TIaJIEHHE.
Yckopenue
CBOOOIHOTO MaJICHUS

https://m.edso0.ru/294590cbh

bubnunorexa LIOK
https://m.edsoo.ru/ff0c39cc

Kpuonuneiinoe
JIBUKeHUE. [[BuKeHue
MAaTepHAIbHON TOUKHU
10 OKPY>KHOCTH
ITpuHIMI
OTHOCUTEIBHOCTH
Tlammnes.
NHuepunanpHbie
CHCTEMEI OTCUETA.
[IepBbl1it 3aK0H
HeroTona

https://m.edso0.ru/0f33c55c

https://m.edsoo.ru/fb2e06a2

bubnuoreka [{OK
https://m.edsoo.ru/ffOc3ada

bubmuoreka [IOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina.
[TpunIMI
CYTEPIIO3UIINH CHIL.
Bropoii 3akoH
Hrrotona gasa
MarepuaibHON TOUKU

https://m.edso0.ru/6861bd36

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc3be8

10

Tpernii 3akoH
Hrrorona ms
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/d1f18f26

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOTO
taroteHus. Cuna
TsbkecTu. [lepBas

https://m.edsoo.ru/1a640ff8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

KOCMHYCCKaAa
CKOPOCTb

12

13

14

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

Cwuna TpeHus.
Koadduruent
Tpenus. Cuia
COTPOTHUBIICHUS MTPU
JBWKEHUU Teja B
KUJKOCTHU WM raze

[TocrynarensHoe u
BpalaTeIbHOE
JIBMKEHUE a0COIIOTHO
TBEPIOTO TENA.
MowmenT cuiibl. ITnedo
CHIIBI. Y CIIOBHS
paBHOBECHS TBEPIOIO
Tena

https://m.edso0.ru/f970c662

https://m.edsoo.ru/945cdeff

https://m.edsoo.ru/c593274e

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c3el8

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc3f76

bubnuoreka [{OK
https://m.edsoo.ru/ffOc41a6

15

16

Nmmnynse
MaTepHaIbHON TOYKH,
CHUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmmnynse cuiibl. 3akoH
COXpaHEHUSA
AMITYyJIbCA.
PeaktuBHOE
JIBH)KEHUE

PabGora u MOIIIHOCTb
cuibel. Kunertnueckas

https://m.edsoo.ru/e582cd87

https://m.edsoo.ru/edaf5441

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

SHEPTUst
MaTepuaabHON TOYKH.
Teopema 06
H3MEHEHUHU
KHHETHYECKON
SHEPTUU

IToTennuansHas
SHEprus.
IloTeHnuansHas
SHEPTHUsl yIpyro
nehOopMUPOBAHHOM
MIPY>KUHBI.
ITorenmmanpHas
SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/e57a5ed4

bubnuoreka [{OK
https://m.edsoo.ru/ffOc461a

18

19

ITorennuanbHBIE U
HEIIOTCHITHAIbHBIC
cuiibl. CBsI3b pabOTHI
HETIOTEHINAJILHBIX
CHJI C U3MEHEHHEM
MEXaHHUUYEeCKOM
JSHEPIUU CUCTEMBI TEIL.
3aKOH COXpaHEHUS
MEXaHUUYEeCKOM
SHEPTHH

JlaGopatopHnas pabora
«MccrnenoBanue cBA3M
paboThI CUITBI C
W3MEHEHHEM

https://m.edsoo.ru/84aa85f0

https://m.edso00.ru/28178ae2

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

MEXaHUYEeCKOHN
SHEpPruu Tejia Ha
MPUMEPE PACTSHKEHUS
PE3UHOBOIO JKI'yTa»

20

21

22

23

24

KonrponsHas pabora
10 TeMe
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUs B
MEXaHHUKE»

OcHoBHbIE
II0JIOXKEHHUS
MOJIEKYJISIPHO-
KUHETUYECKOMN
Teopun. bpoyHoBckoe
neuxenue. Juddysus
XapakTep ABUKCHHUS
U B3aUMOJCHUCTBHUS
YacTHUIl BELIECTBA.
Mopenu cTpoeHus
ra3oB, JKHIKOCTEH 1
TBEPABIX TN

Macca monexya.
KonunuecTBo
BEILIECTBA.
[Tocrosannas
ABorazipo

TemnoBoe
paBHOBECHE.

https://m.edsoo.ru/48cacacf

https://m.edsoo.ru/b82672ee

https://m.edsoo.ru/f48ecf89

https://m.edsoo.ru/aaea9f39

https://m.edso0.ru/50c0e50d

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

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u e€
u3Mepenue. [lkana
temmeparyp Llenbcus

25

Wneanbueiii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edso0.ru/45b98780

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

26

AOconroTHas
TeMIieparypa Kak
Mepa cpelHen
KHHETHYECKOM
SHEPTUH JIBHXKCHHS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-
Knaneiipona

https://m.edsoo.ru/74c830ab

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambpTOHA.
T"a30oBEIE 3aKOHEI

https://m.edso0.ru/338c2070

28

JlaGopatopHnas pabora
«HccnenoBanue
3aBHCUMOCTH MEXKILY
napameTpamu
COCTOSTHUS
pa3pexeHHOTo ra3za

https://m.edsoo.ru/ff539d38

29

H3onporeccer B
nacaJIbHOM I'a3€ U Ux
rpaduueckoe
Mpe/iCTaBIeHHE

https://m.edsoo.ru/19c6d0aa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpennss sHeprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI U CIIOCOOBI

https://m.edsoo.ru/c4c7b469

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

€€ U3MEHEHUSL.
KonngecTBo TemoTst
u pabora.
BHyTpeHHsist sHeprus
OJTHOATOMHOTO
UJICATBHOTO Ta3a

31 Buapl Teronepenaun buGnuorexa [IOK
https://m.edsoo.ru/3e5a55cc https://m.edsoo.ru/ffoc5c36

VY nenbHas
TEIIIOEMKOCTD

39 BCIIECTBA. bubnunoreka LIOK
KonuuecTBo TemnoTs https://m.edso00.ru/3c8c5818  https://m.edsoo.ru/ffoc5c36
MIpH TeIIonepeaaye.
AabaTHBIN MpoIecc
[TepBblii 3aK0H

33 TEPMOAVHAMUKH U €T0 bubmmnoreka HOK
pUMEHEHHE K https://m.eds00.ru/42750962 = https://m.edsoo.ru/ffOc5efc
u3onpoleccam
Heob6patumocts
MPOIIECCOB B MPUPOJIE. ) bubmuoreka [JOK

34 Bropoii 3akoH https://m.edsoo.rufccBectdb https://m.edsoo.ru/ff0c6230
TePMOJTUHAMUKU
Hprrim ﬂeﬁCuTBmI " Bubnuoreka IIOK

35 KII/I rerutoBoii https://m.edsoo.ru/ecf15776 htts://m.e dsoll.ru /06008
MaITHHBI
ukn KapHo u ero

36 https://m.edsoo.ru/59e7afbl

KT/



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

DKOJIOTUYECKUE
poOJIEMBI
TEIIOIHEPTEeTHKH

https://m.edsoo0.ru/5396aab9

38

Oo6o06maromuii ypox
«MoutekynsipHas
¢usnka. OCHOBBI
TEPMOJIUHAMHUKIY

https://m.edsoo.ru/3af4ef9b

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6938

39

KonTponbnas padora
0 TeMe
«MouekynsipHas
¢uzuka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/al6177ff

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

40

41

42

[TapoobpazoBanue u
KOHJICHCALIUSL.
Hcnapenue u xunenue

AbGcomtoTHas U
OTHOCHUTEJIbHAS
BJIAJKHOCTh BO3/1yXa.
Haceiennsriit nap

TBépnoe Teno.
Kpucrannnueckue n
amop(HbIe Tena.
AHunszotponus
CBOMCTB KpPHUCTAJIJIOB.
Kunkue kpucTauibl.
CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo0.ru/94da3c02

https://m.edsoo.ru/ae7fabe7

https://m.edsoo.ru/c5547624

bubmuoreka [IOK
https://m.edsoo.ru/ffO0c63b6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c64d8

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc65f0

43

IlnaBnenue u
KPUCTAJUTH3AITUS.

https://m.edsoo.ru/73abdd42

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

VY eapHas TEIIOTa
IUIABJICHUS.
CyOmumariust

44

45

46

YpaBHeHue
TEII0BOro Oamanca

DJeKTpu3anus Tell.
DIIEKTPUUYECKU I
3apsa. JBa Buna
AIEKTPUUECKUX
3apsi0B
IIpoBogHuKH,
JARJICKTPUKU U
MIOJTYITPOBOTHUKH.
3aKOH COXpaHEHUS
AIEKTPUIECKOTO
3apsa

https://m.edsoo.ru/d30fc158

https://m.edso0.ru/84d668ed

https://m.edsoo.ru/leaa512b

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubnuoreka [IOK
https://m.edsoo.ru/ffOcébcc

47

48

B3aunmonencraue
3aps/10B. 3aKOH
Kynona. Toueunsrit
IIEKTPUUECKUI 3aps]T

HanpsoxkéaaocTs

QJICKTPHUYCCKOTO ITOJIA.

[TpunIMI
CYTIEpPIIO3ULINH
INEKTPUIECKUX
nonert. Jlnnum
HaIPsHKEHHOCTH

https://m.edsoo.ru/622cced7

https://m.edsoo.ru/f60d787f

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc6ced

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

49

Pabora cun
AIEKTPOCTATHYECKOTO

https://m.edsoo.ru/e2a45629

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

noist. Ilorenmuain.
Pa3nocts
IOTEHI[MATI0B

50

[IpoBonHMKY 1
JUBJIEKTPUKHU B
ANIEKTPOCTATUYECKOM
ToJe.
JuanekTpudeckas
MIPOHUIIAEMOCTh

https://m.edsoo.ru/a9566afb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpnencarop

https://m.edso0.ru/54238b70

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNeKTpOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus
3apsSKEHHOTO
KOHJIEHCATOpa

https://m.edso0.ru/6d0b28d9

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHnast pabota
"Usmepenue
BIIEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edso0.ru/a0765b0b

54

[TpunHIMn nercTBus u
MIPUMEHEHUE
KOH/JIEHCATOPOB,
KOMUPOBAJIBLHOTO
arrapara, CTpyHHOro
MIPUHTEPA.
DnekTpocTaTu4ecKas

https://m.eds00.ru/92170c93



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3aIUTa. 3a3eMICHUE
ANEKTPONPHOOPOB

55

56

DIEeKTPUUYECKHM TOK,
YCIJIOBHSI €T0
CYILIECTBOBAHUSI.
[TocTossHHBIN TOK.
Cuna TokKa.
Hanpsoxenue.
ConpoTuBieHue.
3axon Oma mis
y4acTKa [enu

[TocnenoBarensHOE,
napasuieNbHoe,
CMEIlIaHHOe
COETMHEHHE
IMPOBOAHHKOB.
JlaboparopHnast pabota
«3ydeHue
CMEIIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

https://m.edso0.ru/39a54878

05 https://m.edsoo.ru/4a58190a

bubnmorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ora u moutHOCTH
AIIEKTPUYECKOTO TOKA.
3axon [xoyns-Jlenua

https://m.edso0.ru/7016c86e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aiis
MTOJIHOM (3aMKHYTOI)
BJIEKTPUYECKOMN LIECTH.
Kopotkoe 3ambikanue.
JlabopaTopHas pabota

05 https://m.edsoo.ru/4157d439

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«U3mepenne D/1C
HCTOYHHKA TOKA U €ro
BHYTPEHHETO
COIPOTHUBIICHHS»

59

60

PesepBHBIii ypOK.
KonrponsHas pabora
o TeMe
"DnekTpoauHaMuka' /
Bcepoccutickas
MpoBepoyHasi paboTa
Oo6o06maromuii ypox
«DQIEeKTPOIMHAMUKAY
/ Beepoccuiickas
MpoBepoyHasi paboTa

https://m.edsoo.ru/753f28ce

https://m.edso0.ru/686666ea

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

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

61

62

63

DneKTpoHHas
MIPOBOIMMOCTD
TBEPABIX METAJIIOB.
3aBUCHUMOCTh
COTMPOTUBIICHUS
METaJJIOB OT
TEeMIIepaTypBhl.
CBepXIpoOBOIMMOCTh

DNEeKTPUYECKUN TOK B
Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

[TonynpoBoiHUKH, X
COOCTBEHHAs U
pUMecHast
MIPOBOJIUMOCTb.

https://m.edsoo.ru/a5e52a39

https://m.eds00.ru/0957f9f2

https://m.eds00.ru/89261030

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

CsoiicTBa p—Nn-
nepexoa.
[TomyripoBOTHUKOBBIE
PUOOPHI

64

65

66

DNEeKTPUUYECKHI TOK B
pacTBopax u
pacriaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
T CCOIIHAITHS.
DneKkTponn3

DIEeKTPUUYECKHI TOK B
razax.
CamocTosTebHbIN U
HECaMOCTOSITENIbHBII
pa3psa. MoiHus.
[lmazma

DNEeKTpUYECKue
npuOopsl U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMCHCHHE.
[IpaBuna TexHUKH
0€30MacHOCTH

https://m.edsoo.ru/14e09f3b

https://m.edsoo.ru/d95a0001

https://m.edso00.ru/624964d8

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

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

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

67

KonTponbHas pabota
10 TEME
«DNEKTPOCTATHKA.
ITocTosiHABIH
AJIEKTPUYECKUM TOK.

https://m.edsoo.ru/2d3f06ab

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

Toxku B pa3nu4HbIX
cpenax»

Pe3epBHbIit ypok.

68 O6o06maromuii ypok
o TemaM 10 xitacca
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/e8d57d33

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoka Konrpoabnsie IIpakruueckue /Jlara uzydenus p
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
[TocTrosHHBIE
MarHuThl U UX
B3aUMO/ICHICTBHUE.
MaruauTHOE T10JIe 1 bubmorexa LHOK
" https://m.edsoo.ru/31424e11  https://m.edsoo.ru/ff0c9778

Bexrop MarHuTHON
UHAYKIWU. JIuHumn
MarHUTHON MHTYKIIUU
MaruauTHO€ noJie
MTPOBOIHUKA C TOKOM.
ST —— 1 bubmuorexa [JOK

P . https://m.eds00.ru/d810850d = https://m.edsoo.ru/ff0c98fe
BzaumopeiictBue
MIPOBOJHHUKOB C TOKOM
JlabopaTopHas pabota
«3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO TIOJIS https://m.edsoo.ru/cbc4ccl9  https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM»
JeiicTBue
MarHMTHOTO TIOJIS Ha
MTPOBOHHK C TOKOM. Eu6 OK
Cuita Amriepa. 1 1 nosmotea I

JlabopaTopHas pabota
«UccnenoBanue
JEUCTBUSA

https://m.edso0.ru/21d16b5d

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

IIOCTOAHHOI'O MarHurTa
Ha paMKy C TOKOM»

[elictBue
MarHMTHOTO MOJIS Ha
JBIKYIILYIOCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenna. Pa6ota
cuiibl JIopeHna

https://m.eds00.ru/8926485f

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
naaykuud. [Torok
BEKTOpa MarHUTHOU
nnayknuu. 9/1C
MHJYKUWU. 3aKOH
ANEKTPOMArHUTHOM
naaykunn Gapanes
JlaGopatopHnas pabora
«HccnenoBanue
SIBJICHUS
3JEKTPOMAarHUTHOM
WHTYKITAW
NHIYKTUBHOCTS.
SBnenue
camounaykiuu. 3J1C
CaMOMHAYKITUH.
DHEprusi MarHuTHOTO
TIOJISI KaTYIIIKHU C
TOKOM.

https://m.edsoo.ru/22707c74

https://m.edsoo.ru/27a9bd88

https://m.edsoo.ru/f4b76513

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubnmnoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

DNEeKTPOMarHuTHOE
nose

10

11

12

TexHuueckue
YCTPOMCTBA U UX
MIPUMCHCHHE:
MTOCTOSIHHBIC
MarHmThbl,
AJEKTPOMArHUTHI,
ANEKTPOABUTATENb,
YCKOPUTENU
JJIEMEHTAPHBIX
YJaCTHII,
WHIYKIIMOHHAS TIeYb
Oo6o0uaromuit ypok
«MarautHoe mnoJe.
DneKTpoMarHuTHas
WHITYKITAS
KonTponbHas pabota
o Teme «MarHuTHoe
Toue.
DneKTpoMarHuTHas
WHITYKITAS
CBoboHbIE
MEXaHHUYECKUe
KoJeOaHusl.
l"apmonunueckue
KoJIeOaHusI.
YpaBHeHue
TApPMOHHYCCKHUX

https://m.edsoo.ru/cfb5cd83

https://m.edso00.ru/92d612b8

https://m.edsoo.ru/3761503d

https://m.edsoo.ru/c4770f7d

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubnmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJieOaHu M.
[IpeBpaiienue
SHEPrUn

13

14

Jlaboparopuas pabota
«HccnenoBanue
3aBUCHUMOCTH IIEPHO/Ia
MaJIbIX KOJeOaHuH
rpy3a Ha HUTH OT
JUIMHBI HUTH U MacCChI
rpy3a»

KonebarenpHbIH
KoHTYp. CBOOOIHBIE
AJICKTPOMAarHUTHBIC
KoJIe0aHus B
HeaabHOM
KoJIe0aTeIIbHOM
KOHTYpE. AHAJIOTHS
MEXITY
MEXAHNYECKUMH U
ANEKTPOMArHUTHBIMH
KoJIe0aHusIMHU

https://m.edsoo.ru/5a05eecd

bubmuorexa [JOK
https://m.edso00.ru/20f6¢988 = https://m.edsoo.ru/ffoch820

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
SHEPTUH B HJICATHHOM
KOJIeOaTeIIbHOM
KOHTYpe

bu6mmoreka [IOK

https://m. I f87
ttps://m.eds00.ru/8s8af87c https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o
3aTyXarolux
KoJIeOaHuUsX.

bu6mmoreka [IOK
https://m.edsoo.ru/d4090111  https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

BrinyxieHHbie
MEXaHUUYEeCKHE
Konebanus. Pe3onanc.
Brinyxennnie
3JIEKTPOMArHUTHBIE
KoJieOaHus

[TepemenHbIN TOK.
CunyconayibHbIN
MEPEMEHHBIN TOK.
MomHocTh
MIEPEMEHHOTO TOKa.
AMIUTMTYIHOE U
JICHCTBYIOLEE
3HAUYCHUE CHIIBI TOKA
Y HanpsiKEHUS

https://m.edso0.ru/86¢85ccl

bubmuorexa [JOK

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpounsBoacTso,
nepenava u
norpebyieHue
AJIEKTPUYECKON
SHEPTUU

https://m.edsoo.ru/aa65136f

19

YcerporictBo n
MPaKTUYECKOE
MIPUMEHEHHE
3JIEKTPUYECKOTO
3BOHKA, TeHEepaTopa
IIEPEMEHHOTO TOKa,
JIMHUH
3JIeKTporepeaay

https://m.edsoo.ru/a5fc0a00

bu6mmorexa [IOK

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

OKOJIOTUYECKHE
PHUCKH TTpH
MIPOU3BOICTBE
AJIEKTPOIHEPTUH.
KynbTypa
HCIIOIb30BaHUS
3JIEKTPOIHEPTUH B
MOBCCIHEBHOM KU3HU

MexaHnueckue
BOJIHBI, YCIIOBHS
pacrnpocTpaHeHHUS.
[Tepuoa. Cxopoctb
pacrnpoCTpaHEeHUS U
JUTMHA BOJIHBI.
ITonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/eb3bd152

https://m.edsoo.ru/a3b88d74

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

22

3Byk. CKOpOCTh
3ByKa. [ pomMKkoCTh
3ByKa. Beicora ToHa.
TemOp 3ByKa

https://m.edsoo.ru/7e360f11

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

23

DNeKTpOMarHuTHBIE
BOJIHBI, NX CBOMCTBA U
ckopocts. [llkana
AJIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/013fad9b

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpunHIUTIBI
pPaaroCBI3H U
TEJICBUICHUS.

https://m.edsoo.ru/fOb5baed



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Passurtue cpencrs
cBsa3u. Paguonokanus

25

26

KonrponsHas pabora
«Konebanus n
BOJIHBI»

[Ipsmonuneiinoe
pacrpocTpaHeHue
CBETa B OJHOPOJHOU
cpene. Toueunblid
HWCTOYHHUK cBeTa. Jlyu
cBeTa

https://m.edso0.ru/8a90b88c

https://m.edsoo.ru/c54530a2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBera.
3aKOHbBI OTPAXKEHUS
ceera. [loctpoenne
M300paXCHU B
TUTOCKOM 3€pKaJie

https://m.edsoo.ru/2b48edaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomiienue cBera.
[TonHOE BHYTpEeHHEE
OTpa)keHUeE.
[Ipenenbublii yron
MIOJIHOTO BHYTPEHHETO
OTpaKECHHUS

https://m.edsoo.ru/bdc12e2a

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlaboparopHnast pabota
«3mepenue
ToKa3aTens
MIPEJIOMIICHUS CTEKIIa

https://m.edso0.ru/7587e9c0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnzsl. [loctpoenue
M300pakeHH B
nuH3e. Popmyna

https://m.edsoo.ru/658891fa

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



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

TOHKOM JINH3EL.
VBenuuyeHue JTNH3EI

31

Jlaboparopnas pabota
«HccnenoBanue
CBOWCTB
M300paKeHUI B
JTMH3aX)»

https://m.edsoo.ru/f131574b

32

Jucnepcus cera.
CnoxxHbIN cOCTaB
oenoro cBera. [[Ber.
Jlaboparopuas pabora
«HaoOmronenue
JICTIEPCUU CBETa»

https://m.edsoo.ru/e09b26fc

33

WuTepdepenius
cera. Judpaxmms
CcBeTa.
JudpakimonHas
peueTka

https://m.edsoo.ru/7cf497de

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepeuHocTh
CBETOBBIX BOJIH.
[Tonspusanusa ceera

https://m.edso00.ru/6d0a805f

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue mpuOOpbI
U yCTPOMCTBA U
YCIIOBUS UX
0e30macHOro
MIPUMEHEHUS

https://m.edsoo.ru/0ca02821

36

['pannisl
MPUMEHUMOCTH
KJIaCCUYECKOM

https://m.edsoo.ru/2cdb9e69

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

MEXaHUKH.
[Toctynater
CHelHabHOM Teopuun
OTHOCHUTEIIbHOCTH

37

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3aMeIJIeHre BpEMEHU
Y COKpAICHHUE JITTUHBI

https://m.edsoo.ru/c1339372

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMITYJbC
PENATUBUCTCKON
yacTuiel. CBA3b
MAacChl C SHEpruen u
HMITYJIbCOM. DHEPrus
MTOKOSI

https://m.edsoo.ru/7e1c9d93

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbHas padota
«Onruka. OCHOBBI
CreLUaNbHON TeopuH
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/322b3d67

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMITYJIBC (OTOHA

https://m.eds00.ru/5¢739793

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

41

OTtkpbITHE U
HCCTIeIOBaHUE
dhoTorddekra.
Omprter A T'.
CroneroBa

https://m.edsoo.ru/d77c3c35

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

42

3aKoHBI
dhoTorddekra.
YpaBHeHue

https://m.edso0.ru/9ebc8040

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

DUHIITEeWHA JUIst
dboTodrddekra.
«Kpacnas rpanuna»
dhoTodrddekra

43

[laBiieHue cBera.
Omnwitel 11. H.
JlebGenena.
Xumuaeckoe
JIIENCTBUE CBETA

https://m.edsoo.ru/6ae8cca9

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

TexHuueckue
YCTpOMCTBA U
MIPaKTUIECKOe
MIPUMEHEHHE:
(hoTO3JIEMEHT,
(dhoTomaTyuk,
coJHeyHas Oarapes,
CBETOJIHO]T

Pemenue 3ama4d mo
TeMe «DJIEMEHTHI
KBAaHTOBOM OIITHKH

Monens aToMa
Tomcona. OnBITH
Pesepdopaa o
paCCestHUIO (-YaCTHII.
[TnanerapHas Moaenb
aToma

IToctynater bopa

https://m.edsoo.ru/8245be0e

https://m.edso0.ru/1957699d

https://m.edsoo.ru/6bd223b8

https://m.edso00.ru/1f94b302

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3nyuenue u
norjouieHue GoToHOB
IIpU TIEPEXO/I€ aTOMa C
OJIHOT'O YPOBHS
SHEPrUU Ha JIPYTOM.
Bunel cexktpos

BomHoBEIE cBOliCTBA
yacTull. BoIHEI 1€
bpoiiss.
Kopnyckynsipao-
BOJIHOBOM JTyaJIu3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
W3JIy4CHUE

https://m.edsoo.ru/129902fe

https://m.edsoo.ru/1fb8c3e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
PaZMOaKTUBHOCTH.
OmnsiTel Pesepdopaa
10 OIPENIEICHHUIO
cocraBa
PaliOaKTUBHOTO
U3ITy4YEeHUs

https://m.edsoo.ru/7ff3e3d4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-,
Oera-, raMMa-
n3nydeHus. BrnusiHue
PaANOAKTUBHOCTH Ha
YKUBbBIE OpPraHU3MBbI

https://m.edsoo.ru/bedellc2

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30TomB!L.
Anwda-pacna.

https://m.edsoo.ru/6b0Oeedle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

DNEeKTPOHHBIN 1
MMO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3ITy4yeHue

53

54

55

DHeprusi CBs3U
HYKJIOHOB B si/Ipe.
SnepHble peakuum.
SnepHblii peakTop.
[Tpobemsl,
MIEePCTIEKTUBBIL,
9KOJIOTUYECKUE
ACIEKTHI NEPHOU
SHEPTEeTUKHU

DneMeHTapHbIe
gacTtulibl. OTKpBITHE
Mo3UTpoHa. MeToabl
HaO01eHus U
perucrpanuu
3JIEMEHTapHBIX
gactull. Kpyrusrit
CTOJ
«DyHaaMeHTalbHbIE
B3alMOJECICTBHS.
Enuncrso
(bu3nYecKOil KapTHUHBI
MUpa»

Oransl pa3BUTHUS
aCTPOHOMMUU.
[IpuknagHoe n

bu6mmoreka [IOK
https://m.edso00.ru/19a93a67 @ https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.eds00.ru/66907d73 = https://m.edsoo.ru/ff0d0e38

https://m.edsoo.ru/ff1cc901



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

MHUPOBO33PEHUYECKOE
3HAYEHUE
actpoHomuu. Bug
3BE31HOrO Heoa.
Co3sBes3aus, spKue
3BE3 b1, INIAHETHI, UX
BUJIMMOE JBHKEHUE.
ConHeyHas cucTeMa

Comnnaue. CoyHeuHast
AKTHUBHOCTb.
Hcrounuk sHeprun
Counna ¥ 3BE37

3BE3bI, NX OCHOBHBIE
XapPaKTEPUCTUKH.
3BE31IBI TIIABHOH
IOCJIEJOBATEIILHOCTH.
Bnytpennee
CTPOCHUE 3BE3I.
CoBpemeHHbIE
MPEACTABICHUS O
MIPOUCXOXKACHUH U
spomonuu CoHIa U
3BE3]

https://m.edso0.ru/c678e934

https://m.edsoo.ru/8e9c35d3

58

Mneunstii [1yte —
Hama ['anakTuka.
Ilonoxenue u
nBrxenue ColHIa B
TI'anakTuke.
lNamaktuku. Y€pHbie

https://m.edsoo.ru/7679e7dd




JBIPBI B sIAPAX
rajakTHK

59

Bcenennas.

Pas0eranue rajiakTuk.

Teopus boasmoro
B3pbIBa. PesnkToBOE
U3JIy4EHHUE.
Meraranaktuka

https://m.edsoo.ru/eb67ba06

60

Hepemennsie
POOIIEMBI
aCTPOHOMHU

https://m.edso0.ru/3c9d25f0

61

62

KonTposbHas padota
«DJIEeMEHTBI
aCTPOHOMHUH U
aCTPOPUUKI

Oo6o0uaromuit ypox.
Ponb ¢puzuku u
aCTPOHOMHU B
SKOHOMHYCCKOH,
TEXHOJIOTHYISCKOM,
COLIMAJIBHON U
THUYECKOU cepax
JesTeNbHOCTH
YeJI0BeKa

https://m.edsoo.ru/382c02c1

https://m.edso0.ru/c0018617

63

O6o0mmaromuii ypox.
Ponb u mecto pusuku
Y aCTPOHOMHUU B
COBPEMEHHOM

https://m.edsoo.ru/255aad3e




Hay4YHOU KapTHUHE
Mupa

64

Oo6o0maromuit ypox.
Ponb pusmaeckoit
TEOpUH B
(dbopmupoBaHUU
MpEJICTaBICHUN O
¢bu3nuecKoil kKapTuHe
Mupa

https://m.edsoo.ru/255aad3e

65

66

67

68

O06o06maromui ypox.
Mecto ¢puszngeckoi
KapTUHBI MUDA B
o0miem psay
COBpPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
MIPEACTABICHUH O
pUpoJie

PesepBHbIii yPOK.
MaruuTHOE nose.
DneKTpoMarHuTHas
WHTYKITHS
PesepBHbIii yPOK.
Ontuka. OCHOBBI
CHeIHalbHON Teopun
OTHOCHUTEITLHOCTH

Pesepnslii ypok.
KBanToBas ¢puzuka.
DneMeHThI

https://m.edsoo.ru/76caf496

https://m.edso0.ru/050dc192

https://m.edsoo.ru/614d91ch

https://m.edso00.ru/484ef862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

aCTpOHOMUU U
acTpodu3uku

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJbTara

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

JleMoHCTpUpOBaTL Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (bopMUPOBaHUN COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UJICAIbHBIN I'a3; MOJEJIHA CTPOCHMSI I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEHHBIN B3JIEKTPUUECKUH 3apsii — IMpH pelIeHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUU
CTPOCHMsSI BelleCTBA M JJIEKTPOAUHAMUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHUCTBHUE TEI;
10.3 nuhdy3us, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXx/IeHnH), TEIUIOBOE pPAaBHOBECHE, MCHApEeHHe, KOHJEHCAlMs,

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

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHA rasa B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apa 0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOJIb3ysd (U3NYECKUe
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
10.4 NOTEHIMAJbHAs HHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
- MOIITHOCTh; TNPH ONHMCAHUU TPABHIBHO TPAKTOBAaTh (hU3UUYECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYeHUS W EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (GU3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3YyS (U3MUCCKUE BEIUYUHBL JIABJICHHE Ta3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas OHEPrus XaoTHYECKOTO
JIBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMUCAaHWKM  TPABUIBHO  TPAKTOBaTh  (PU3MYECKUH  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
ANIEKTpUYECKUE SBICHUS (MPOLIECCHI), HCIONb3ysd (PU3NYECKUE
BEIMYMHBL:  DJICKTPUYECKUH  3apsil,  DJIEKTpUYEecKoe  ToJe,
HaNpsOKEHHOCTh  10JI, IMOTEHLHUAN, Pa3HOCTh IMOTEHLUANOB; HpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaU3UPOBaTh (PU3UUYECKUE TPOLIECChl U SBJICHHUS, HCIIOJIb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TATroTeHUs, |,
I1 u 111 3axons! HptoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruH,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIIMII CYNIEPIIO3ULIAN CUJI, TIPUHIUI
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COIIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HX O€30MacHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

BBINONHATE SKCIIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJB30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUpOBaTh MpolieMy (3a7ady) U TUnoTe3y yueOHoro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

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




10.10

OcymiecTBiIATh TpSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJBb30BaTh U3BCCTHBIC MCTOAbI OICHKN HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA; IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, JIe1aTh BEIBOJIBI 110

pe3yJsibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

Cobmtonate mpaBuiaa 0e€30MacHOrO TpyAa TMpPH  MPOBEICHHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHUS

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3WUECKHUE 3aKOHBI M MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaudl  BBIOMPATh (PU3UYECKYI0O MOJEIb, BBIICIATH
buznyeckue BeIMUMHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh pPEaJbHOCTh IMOJYYEHHOTO

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUIN C OIIOPON Ha U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh mNpu pemieHuH Y4YeOHbIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOUCKA, CTPYKTYpPHPOBAHUS,
UHTEpHpeTalliyd U MpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIONMYJISIpHOU
nH(pOpMaLIKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIuio

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apYOECKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JUIg  oOecriedeHus O€30MacHOCTH TpU  OOpalleHuu C
npubopaMd U TEXHUYECKMMM YCTPONCTBAMH, MJIsi COXpaHEHHS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyIniie ¢ BHIITOJIHEHUEM Pa3IMYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPaCHpenessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKAOr0 U3 YYACTHUKOB

TPYMIBL B PEeLICHHE pACCMAaTPUBAEMON TPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib H MeCTO (U3UKH B
($hOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

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

PacrioznaBath ¢uznveckue siBjacHUS (MPOIECChl) U OOBSACHATh WX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH U  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JI€HCTBHA  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEpPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JMHEHYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh UW3YYCHHBIC CBOKMCTBA BeIIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3Ys
¢busznyeckue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToOKa,
DIIEKTPUUYECKOE  HAMPSOIKCHUE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHmanos, J/1C, paboTta Toka, HHIYKIUS MarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTHBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0O U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actoTra
KoJieOaHuil B KoJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce

TapMOHHUYCCKHUX OJICKTPOMArHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIIMYUH, HUX
0003HayYeHUsT U CIWHUIBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MUMITYJIbC (HOTOHA,
NEepHUO/JI II0JIypaciaja, 3HEPIrusl CBA3H aTOMHBIX S7iEp; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTUMHU

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHUs MaccoBOrO 4Mciaa, MHocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBJIECHUI
U IIPOLIECCOB € UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHMI;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIOTE3y YUeOHOTo
HKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBisITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIM COCOO M3MEpeHUs U

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

11.11

UccnenoBath 3aBUCUMOCTH (PH3UYECKUX BEITUYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHOHM 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoate mpaBwia 0€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOSKTHOM ICATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1abopaTOpHOTO 000pyI0BaHUS

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOHWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeINYUHbBI U (GOPMYJIIbl, HEOOXOANUMBIE ISl €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTH IIOJYUCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

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

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

11.15

Vcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/Jad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPHPOBAHUS,
MHTEPIIpETallMi U IPEACTaBICHUS y4eOHOW M HAy4YHO-IIOMYJISPHOMN
nMH(pOpMaLKH, [TOJIyYUEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATD MMOJIYYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karolllen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYNNbl, PalUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHPHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELLIEHNE pacCMaTpUBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

11

1.2

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue ¢GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayunble TUIIOTE3BI.
Ou3nyeckue 3aKOHbI U TEOpUH. [ 'paHUIIBI
NIPUMEHUMOCTH buznaeckux 3aKOHOB.
[Mpunnun cootBerctBua. Pomp u  Mecto
¢u3ukn B (QOPMHPOBAHWU COBPEMEHHOM
HAyYHOW KapTUHBI MHUpA, B MPAKTHYECKON

NESITENbHOCTH JIIOAEN

MEXAHUKA

211

212
2.1

2.1.3

KNMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOTO

nBuxkeHus. CucreMa orcuéra. TpaekTopus

Ilepemerienue, ckOpocTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepUaIbHOU TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHMS, NyTM W IEepeMENICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




214

2.15

2.16

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBO60,Z[HOFO naacHus

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MaTEpPUAJIbHOW  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JNBUKEHUE CHAPSJOB, IIEMHBIE U PEMEHHBIC
nepenadn

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXIY MyTSMU,
MPOMJICHHBIMU TEJIOM 3a IOCJIEeI0BaTEIbHbIE
paBHbIE  IMPOMEXKYTKM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JBM)XCHUU C HadaJIbHOU
CKOpPOCTBbIO, paBHOM Hymwo. HM3yuenue
NBIDKCHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
N3yyenne nBmwKeHUs Tena, OPOLICHHOTO

TOPHU30HTAJILHO

2.2

221

2.2.2

JUHAMUKA
IIpuHnun  otHocurensHOCTH — [anmites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble
CUCTEMBI OTCYETA

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

2.2.3

224

2.2.5

Bropoii 3akoH HproTOHa 111 MaTepHanbHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tpernit 3akoH HeroToHa mis

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tarorenus. Cuia
TsokecTh. IlepBasg kocmMuyeckas CKOpPOCTb.

Bec tena

Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddunment tperns. Cuma conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaH_IeHI/IS'I.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

2.2.9

2.2.10

231

2.3.2

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboTsl. 3yuenue npmxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKolbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMuUpyeMOl TPYKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JedopManuu.
Uccnenosanue yCIIOBUM paBHOBECHS

TBEPOTO TeJIa, UMEIOIIETO OCh BPALICHUS
3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynec MarepuaabHOM TOYKH, CHCTEMBI

MarepuaibHbIX TO4YeK. VMmynbCc cuiibl u

HM3MEHEHNE UMITYJIbCa Tella

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTnBHOE ABIKEHIE

2.3.3

PabGora cuner

234

2.3.5

MormHocTh criIbl

Kunernueckas OHEPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[TorenmmanvHass sHeprus. I[loTreHunanbHas
SHEprus yIpyro nedhopMUPOBAHHOM
npyxuHbl. [loTeHIManbHass JHEpPrus Tena

BOJIM3HU MOBEPXHOCTHU 3emim




HOTGHI_[I/IaHBHBIe N HCIIOTCHIIMAJIbHBIC CHIJIBI.

CBs13b pa6OTBI HCIIOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXpPaHEeHMsI
MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHudeckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, NPYKUHHBIN MUCTOJIET

[Ipaktrueckue paboTel. M3ydeHue CBs3H

23.10 CKOpPOCTEM Tea IMpU HEyNpyrom  yzaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJSIPHO-
KUHETHYECKON TEOpHUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

nu B331/IMOI{CI710TBH$I qacTull BEIICCTBA

3.1.2

Mogenu cCTpoeHUs] Ta30B, KUIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.13

3.14

Macca wmonekyn. KosmuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON SHEpruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkana temneparyp

KenbpBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.18

I'azoBble 3ak0HBI. M30mponeccsl B U1eaabHOM
rase ¢ IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

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

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHs
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

Buapl Tersonepenayu: TEIIONPOBOJAHOCTD,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Telna.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

ITepBbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.25

TenmoBble MammHbl. [IpuHIMOBL HEUCTBUS
TEIUIOBLIX MamuH. [IpeoOpa3zoBaHus sHeprun
B TeIoBbIX MammHax. Koadduument
none3Horo gaeiicteus (mamee —  KIIM)

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

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nBHUraTenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckune YCTpOMCTBA: J(BUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIBHUK, KOHAUITHOHED




3.3

3.2.8

[IpakTnueckue paboThI. H3mepenue

yAEIbHON TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

331

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYpPhbI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

3.34

AOcCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HachllleHHbI nap

Teépmoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHUS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpeMeHHbIE MaTepralIbl

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

[IpaxTueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

Onexrpuzauust Ten. OIEKTPUYECKUH 3apsij.

JIBa BUa SIEKTPUYECKUX 3apsi/IOB

412

4.1.3
41.4

415

HpOBO}lHI/IKI/I, JUDJICKTPUKU n
MOJIYTIPOBOIHUKH

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsinoB. 3akoH Kynona
Onektpuueckoe  nose.  HampsokxéHHOCTh
ANEKTPUYECKOTO OIS [TpuHumn
cynepno3unuu. JluHUM ~ HANPSHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cunm IEKTPOCTATHYECKOTO  IIOJIS.

ITorennuan. PasHOCTH MOTEHIIMAIOB

[IpoBOAHUKYN U OUANIEKTPUKU B TOCTOSIHHOM
JeKTpUYeCKOM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
ONeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

3Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuuyeckue YCTpOMCTBA: 3IEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUUECKas 3allUTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 JJIEKTPUYECKOTO TOKa. McCTOuHMKM TOKA.
Cuiia Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenosarensHoOE, napajuieJIbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
Pabota snextpuyeckoro Toka. 3akoH [[xoyss
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTpEHHEE CONPOTHUBJICHHE HCTOYHHUKA
o ToKka. 3akoH Oma amisi TOTHOM (3aMKHYTOM)
aneKTpudeckoi renu. Kopotkoe 3ambikaHue
198 DNEeKTpOHHAs  MPOBOAMMOCTh  TBEPIBIX

MCETAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHU A




4.2.9

METaJJIOB oT TEMIEPATYPHI.
CBepxIpoBOIUMOCTh

DIIeKTpUYECKUH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
0JIyNpoBOAHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIMAIIHA.

DIeKTponn3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTEIBPHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monuus. [1mazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JIEKTpOHArpeBaTeIbHbIe pubopBHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJICHMS, BaKYyMHBIN
IO/, TEPMHUCTOPHI U (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AuoA, ralbBaHHUKa

[IpakTnueckue paloThI. Nzyuenue
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DOJIC HCTOYHMKA TOKAa M €O
BHYTpEHHero comnpoTusienus. Habmronenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJna 3JIEeMEeHTa

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

4

OJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA




43.1

43.2

4.3.3

IlocrossrHBIE MarHuThel. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosnie. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluaum MarnutHOM WHAYKuMH. Kaptuna
JIMHUM  MarHUTHOM WHIAYKLHMU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruutHo€e Moje MPOBOJHUKA C TOKOM.
KapTtuna nmmHMi nosas JJIMHHOTO MPSIMOTO
MPOBOJHMUKA M 3aMKHYTOTO KOJIbIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiictBue mpoBOJHUKOB

C TOKOM

43.4

Cuna Amriepa, €€ MOJIyJIb M HaPaBJICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpasjeHue. JIBHKeHHE 3apsiKEeHHON
YaCTHUIIbl B OJHOPOTHOM MarHUTHOM T0JI€.

Pabota cubl Jlopenna

4.3.6

SIBiieHUE PIEKTPOMATHUTHON UHIYKIIUHA

4.3.7

IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH

4.3.8

4.3.9

OJ1C WHTYKITUH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU <Dapane;1

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIUNA B TIPOBOJHUKE, JBUKYIIEMCS
MOCTYMATENbHO B OJTHOPOZHOM

MAargsuTHOM II0JI€

4.3.10

4311

IIpaBuio Jlenna

NHIyKTUBHOCTS. SIBnenune

camonHaykuuu. IJ1C caMOMHIyKIKU

4.3.12

4.3.13

4.3.14

3Hepr1/1${ MAarHuTHOI'O IIOJIA KaTYIOKH C

TOKOM
3J'ICKTp0MaI‘HI/ITHOC II0JIC

TexHuueckue YCTpOﬁCTBaI TIOCTOSHHBIC

MAarHurThl, OJICKTPOMArHuThI,




QJICKTPOABUTATCIIb, YCKOPUTECIIN
OJIEMCHTAPHBIX 4YaCTHL, HWHAYKIOHOHHAas

Ic4yb

4.3.15

IIpakTueckue  paOOTBHI. N3yuenne
MarHuTHOTO TIOJII KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHuta Ha  paMKy C TOKOM.
HccnegoBanue SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKIOHUH

KOJIEBAHUMA 11 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

512

Konebarenbnas cucrema. CB0oOOIHBIE
Konebanus. ['apmoHMYeckue KoieOaHwus.
[lepuon, dactora, ammuutyna u Qasa

KoJiebanui

[TpyxuHHBIN MasTHUK. MaTemaTHyecKuii

MasATHHUK

5.1.3

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnueckoe ¥ JIMHAMHUYECKOE

oIMcaHue KoJIe0aTeaIbHOro ABHKEHUS

5.1 514

[IpeBpamenue SHEPIUU pu
rapMoOHUYeCKUX  KosnebaHusax. CBA3b
AMIUTUTYZbI KoJeOaHui HUCXOJTHOU
BEJIMYMHBI C aMIUTUTYAaMH KoyieOaHui eé

CKOPOCTH M YCKOpPEHUS

5.15

5.16

5.1.7

Konebarenbubiii  koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE Kosie0aHus B
uaealbHOM  KOJEOAaTeIbHOM  KOHTYpE.
AHajorusi MeXJy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSIMHU.

®opmyna TomcoHna
3aKOH COXpAHEHUS YHEPTHH B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

BBIHy)KJIeHHLIC MCXaHHUYCCKUC

konebanusa. Pesonanc. PesonancHas




5.18

KpUBasil. BeiHyXcHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

Ilepemennbiii  Tok. CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoacTso,
nepegavya u norpedieHue deKTPUIeCKOn
SHEPruu. OKOJIOIMYECKHE PpUCKU IpHU
MIPOU3BOJICTBE AJIEKTPUUYECKON DHEPIHH.
Kynbrypa HACTIOIB30BaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOMN KU3HH
TexHHUYECKHE YCTpOHCTBA: ceicmorpad,
AIIEKTPUYECKUIT 3BOHOK, JVUHUH

QJICKTpoIICpcaaqd

5.1.12

ITpaktnyeckue pabotel. HMccnenosanue
3aBUCUMOCTH TIepHoJa MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChbl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyLIKU U

pesucTopa

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

Mexanunueckue BOJTHBI, YCIIOBHSA
pacnpoctpanenus. llepuon. Ckopoctb
>21 pacnpocTpaHeHUs] M JUIMHA  BOJIHBI.
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTtepdepenuus u T paKIus
222 MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYyKa.
523 Bricota Tona. TemOp 3ByKa
594 OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUSA

HU3JIYyUYCHUSA  DJICKTPOMAIrHUTHBIX  BOJIH.




5.3

5.25

B3aumnas opueHnranus Bektopos E, Bu v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, TOJIpU3aus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHL[I/IHBI pPagruoCBA3 U TCICBUACHUS.
PaI[I/IOJ'IOKaLII/ISI. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAOLIEH CPe/Ibl

5.2.8

5.3.1

TexHu4eckne yCTpONCTBA: MYy3bIKaJIbHbIE
WHCTPYMEHTBHI, YJIBTPa3BYKOBas
JMarHOCTHKAa B TEXHUKE M MEIULUHE,
pamap, pamgHOUPUEMHUK,  TEJIECBU30D,
anTeHHa, Tenedon, CBY-meun

OIITHUKA

[IpsimonuneitHoe pacnpocTpaHeHHe

cBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBl OTPaKEHUs
cgeta. [locTpoenue n300pakeHHil B IIIOCKOM

3epKajie

533

I[penomnenne ceera. 3aKkOHbI HPETOMICHUS
CBeTa. AGCONMIOTHBIN II0Ka3aTelb

MIPETOMIICHUS

534

535

Iomxoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHbIN Yroil MOJHOTO BHYTPEHHETO

OTPAKCHUSA

Hucnepcust cBera. CIlIOXKHBIM cocTaB

6enoro ceera. [{Ber

5.3.6

Cobwuparoriue ¥ pacceUBAIONINE JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U

OIITH4YCCKasa cHhJIa TOHKOM JIMH3HI.




5.3.7

IToctpoenue M300pakeHUH B
coOMparoMX U PACCEMBAIOIIUX JIMH3aX.
@opmysia TOHKOM JHUH3BL. YBEJIUYECHUE,

JaBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepennust  cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCioBUSL ~ HaOJIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEpQEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(1)33H1)1X KOI¢pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  Judpakumonnas
pemérka. Y cioBrue HaOII0IeHUS TJIaBHbBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4YECKOTO cBeTa Ha

TU(PPAKIMOHHYIO PEIETKY

5.3.10

5.3.11

5.3.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHuuecKHe YCTPOWCTBA: OYKH, JIyma,
¢doroanmapar, MPOSKIMOHHBIA ammapar,
MHKpPOCKOI, ~ TEJECKOIl,  BOJIOKOHHAS
ONnTHKa,  JAUQpPaKIMOHHAS  peméTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKa3saresns npesnomienus. Mccnenopanne
CBOWCTB  M300pakeHMH B  JIMH3aXx.

Hab6nronenue aucnepcun ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBI MPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTymarel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CB€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6.2

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe,Z[J'IeHI/Ie BpEMCHHU W COKpallCHUC

JUINHBI




6.3 DHeprusi U UMIyJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b MacChl C SHEPTUCH U HUMITYIIbCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOHOM YaCTULIbI

KBAHTOBAA ®U3MKA

3JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyna Ilianka cBsA3M
7.1.1 SHEpruM (HOTOHA C ero YacToToi. DHeprus

¥ UMITYJIEC ()OTOHA

OTKpbITHE u HCCIIeIOBAaHKE
7.1.2 dorordpdexra. Onwiter A.I'. Cronerona.

3axonbl poTtorddekra

YpaBHeHue OHHINTEHHA IS
7.1.3 doroapdexra.  «KpacHas  rpaHHIa
dboTtodrddekra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XuMH4ecKoe ASHCTBHUE CBETa

Texuuyeckue ycrpoiicTBa: GpoTOdIEMEHT,
7.16 doronaTuuk, COJIHEYHas Oarapes,

CBETOOHNO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa nmo uccnenoBaHuio CTpOCHUS

aTroMma. HnaHeTapHasl MOJJCIb aTOMa

[Toctrynatet  bopa.  Uznydyenue wu
noryomeHne (GOTOHOB TMpH  IMEpexoje
7.2.2 aToMa C OJHOTO YpOBHS HHEPruM Ha
apyroi.  Buper  cnektpoB.  Crektp

YPOBHEW 3HEPrUU aTOMa BOJOPOJA

BosmmoBele cBolicTBa dactui. BomHbI Oe
bponns. KopnyckynspHo-BOIHOBOMI
7.2.3
nyanmu3Mm.  Judpakius 27IeKTpoHOB Ha

Kpucrajuiax




7.24

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJEHHOE U3ITyUEHUE.
YcTpoiicTBO M IpUHLKI pabOTHI J1azepa
TexHuueckre yCTpoiCcTBa: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIM
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

MeToael HaOJNIONCHUS W PETUCTPALUU
AIIEMEHTAPHBIX YaCTHII

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa
paanoakTuBHOTO u3nydeHus. (CBoMCTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
Bnusiaue paguoakTUBHOCTH Ha IKUBBIC

OpraHu3Mbl

OTKpbITUE  NPOTOHA U  HEUTpPOHA.
Hyxnonnast monens sanpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. ['amma-
W3JIy4eHHEe. 3aKOH  PaJMOaKTUBHOTO
pacrnaga

DOHeprusi CBSI3M HYKJIOHOB B  SpeE.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

ﬂz{epHHe PpCaKmuu. ILCJICHI/IC n CHUHTC3

saaep

7.3.7

Anepubi  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SAIEPHOM DHEPIreTHKU. OKOJIOTMYECKUE

ACIICKThI SIJICpHOI\/'I OHCPICTUKU




7.3.8

OnemeHTapHble  4actulibl.  OTKphITHE
HO3UTPOHA. @DyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB Y4acTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJTIAHETBI, X BUANMOC IBUXKCHUC

Comueunast cucreMma. llmaHeTsl 3eMHOM
rpynmnbl.  [lmaHeTbl-ruranTel M UX
CHYTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTHI. Ma.]H)Ie

Tesna CoTHEeYHOH CUCTEMEL

Connue, dQorochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIEparypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3bI IVIABHOM  IOCJIEAOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHE 3BE3.
CoBpemeHHbIE MPEACTABICHUS (o]
MIPOUCXOXKIEHNU U 3BoIroLMH COoJHIIA U 3BE3 L.

Irtansl )KU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHass  cTpykrypa l'anmaktuku,
pacnpezneneHue 3BE3M, ra3a W IBUIM.

Ilonoxenue u JBUXKEHHE COJ'IHI_Ia B




8.8

lanaktuke. Ilnockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoramakTukd U

KBa3apel. YEpHBIE ABIPEI B sAPAX FaTaKTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akoH XaOOma. PazOeranue ramsakTuk.
Bospact u paauyc BceneHnHoii, Teopus
Bonbmioro B3psiBa. Mogenb «ropsiuei

Bcenennoi». PennkroBoe usnyyeHue

8.10

MacmrabHast  cTpyktypa BceneHHOR.
Meraranaktuka. Hepeménasie mpooaeMbl

aCTPOHOMHUU




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