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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ybTaTaM OOYyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIC, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenmera « Pu3nkay 1mo rojgaM oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPHU BHITIOJHEHUN UM yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TMPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKA Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPbIE B IpOrpaMMme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETpUPYs 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MaTepHanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHrne 3TUX 1enei 00ecreuynBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

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



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEIaeT BbIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [epeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM 1O MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTUHEUHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KonmmuectBo TemioTel U padota. BHyTpeHHs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod mamuHbl. I{ukn KapHo um ero ko3duimMeHT I0JIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
HOJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 1Jis OJTHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopsie pabomboi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAyKUMW. KapTWHa JMHWUKA MAarHATHOM WHAYKIUW TOJIA
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpoOWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMy4YKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHHS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTU4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXICHHBIX KOJIeOaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

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

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruei U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

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

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

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

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GM3HUYECKON KapTHHBI MUpA.

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

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHeKTpajIbHBIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOU KapTHHE MHpPa, poJib GU3HUECKONM TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNIECKON PEETKH, CIEKTPATIbHBIN aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYaroOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYCCKMX T'yMaHUCTUYECKUX |
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X (YHKIIUSIMHA U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K Pa3Nu4yHbIM cdepaMm MpodeccruoHalbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEJIe YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATENBHOCTH, TOTOBHOCTh B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OPMYJIMpPOBaTH W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIM3a HWMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU y4€OHO-HCCIEA0BATEIHCKON U MPOEKTHON AESITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbIl COBMECTHBIX ICHCTBHH C y4éTOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
paclpenensaTh poid ¢ y4€TOM MHEHHH Yy4YaCTHUKOB, OOCYXJaTh pe3yIbTaThI
COBMECTHOH paboTHI;

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

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IMIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIMH B 0O0JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENbHONW  pediaekcuu KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yiIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTiKeHUs THYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur PU3nuecKux 3aaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlUs, IUIaBJICHHE, KPUCTAILIM3AIUs, KHUICHHE, BIAKHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICIT MCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUs XaOTUUYECKOTO JBMXKEHUSI MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIBI, HaXOAuUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIs, OTEHIIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U ABJICHUS, UCIONB3YS (PU3UUYECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPECUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONW HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpYyNIle C BBHINOJHCHHEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOWU IEATEIBHOCTH JIOJIEH, IEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fjJipa MPU PEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
DIEKTPUYECKUN 3apsii, CWJIA TOKA, DJICKTPUUYECKOE HAIPSKEHUE, BIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
MHOYKIWAST MarHuTHOrO TMOJig, cWia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTH
KaTyIIKW, SHEPrUsl 3JICKTPUUECKOr0 M MArHUTHOrO TMOJIEW, MEPUO] W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPU OIMHUCAHUM TMPABUIBLHO TPAKTOBATh (HU3NUYECKUIN
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS H MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPrUs U UMMYJIbC (OTOHA, MEPHUO]T TOJypacnaa, SHEPrus CBI3U



aTOMHBIX SIZIEp, TMPU ONMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEBLHOTO U MaPaJJIEIBLHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa mns GoTtorddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCJICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIIPHOM HWH(GOPMALMK, IOJYYEHHONM W3 pPa3IMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJI€KBaTHO OILIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

[IpoBepsiembie TpEOOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM



oOpa3zoBaTenbHO mporpammsl 10 (kmacc)

Kox
MpOBEPsIEMOT
0 pe3yJibTara

[TpoBepsieMbie TpeIMETHBIC PE3YIbTAThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOW POTPAMMEBI CPETHETO O0IIEro 00pa3oBaHMS

10.1

JleMoHCTpUpOBaTh Ha MpUMEpax poJib U MeCTO (U3UKU B
bopMHpPOBaHUHM COBPEMEHHOM HAy4YHOM KApTUHBI MUpPA, B
Pa3BUTUU  COBPEMEHHOM TEXHUKHM W  TEXHOJIOTHH, B
MPaKTUYECKOHN AESTEIIbHOCTH JTIOAEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHBIX (U3NYECKUX
MOJEJCH: MarepuajbHas TOYKa, WHEpPUUAIbHAs CHCTEMA
OTCYeTa, aOCOIIOTHO TBEPAOE TEJO, WACAJIbHBIA Ta3; MOJEIU
CTPOCHMS TIa30B, XUIAKOCTEHM W TBEPABIX TEl, TOYECYHBIN
AIEKTPUYECKUI 3apsij - IPU pelieHuH (PU3NUECKUX 3a1a4

10.3

PacnioznaBath puzndeckue siBjaeHuUs (IIPo1eCcChl) U OOBICHATH UX
HAa OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KMHETHYECKOU
TEOPUH CTPOCHUS BEIIECTBA U PJICKTPOIMHAMUKHU: PABHOMEPHOE
U PABHOYCKOPEHHOE IMPSMOJIMHEHHOE JBUXKEHHE, CBOOOJIHOE
najicHue  TeJ, JIBIDKEHHE TI0  OKPY>KHOCTH, HHEpIHA,
B3aumozeicTeue Ttei; aupdysus, OpOyHOBCKOE JBUKEHUE,
CTPOCHHE KHUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00bheMa Tell
Npyu  HarpeBaHuM (OXJIAKJCHHM), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHACHCALWA, IUIABJICHHE, KPHUCTaJUIA3AIlus,
KHUTICHUE, BIXKHOCTh BO3/yXa, MOBBIIICHUE TaBIICHUS raza MpH
€r0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEXKIY MMapaMeTpaMu
COCTOSIHMSI Ta3a B  M30Mpoleccax; dJeKTpHU3alus  Tel,
B3aUMO/ICICTBUE 3apPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBHXKEHHE, MCIOJIb3Ys (U3NUECKUE
BEJIMYMHBI: KOOpPAMHATA, INyTh, IEPEMEIICHUE, CKOPOCTH,
YCKOpPEHHME, Macca Tella, CUjld, MUMILYJbC TEld, KUHETUYEeCKas
DHEPrus, NOTEHIMAIbHAS DSHEPrus, MeXaHWyeckas padora,
MEXaHM4YECKass MOILUHOCTb;, IIpU  ONKMCAHUU  IMPABUIBHO
TPaKTOBAaTh (PU3MUECKUM CMBICI HCHOJIb3YEMbIX BEIWYHH, HUX
0003HAYEHUS M €IUHMIIBI, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMHU

10.5

OnucpiBaTh M3y4YEHHBIE TEIUIOBBIC CBOWCTBA TEJ W TEIJIOBBIC
SIBJICHUSI, MCTIONB3Ysl (DU3WYECKHE BEIMYWHBI: JTaBJICHHUE Tasa,
TeMIepaTypa, CpelHss] KUHETUYECKass SHEpPrus XaoTHUUECKOTO
JIBH>KEHUSI MOJIEKYJ, CPEIHEKBAIpaTUYHAs CKOPOCTh MOJIEKYII,




KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI 3HEprus, pabora rasa,
KO?((UILMEHT MOJIE3HOIO ACHCTBUS TEIUIOBOTO JIBUraTeNs; IPU
ONMCAaHUU TPABUIBHO TPAaKTOBaTb (PU3UUYECKUM  CMBICI
UCITIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHULIBI, HAXOUTh
dbopMyIbl, CBSI3BIBAIOLIME TAHHYIO (U3MYECKYIO BEIUYHHY C
JPYTAMH BEJIMYUHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJIEKTPUYECKHE CBOKCTBA BELIECTBA U
AIIEKTPUYECKUE SBJICHUS (IIPOLIECCHI), UCTONb3Yys (PU3HUECKHE
BEJIMUUHBL:  BJIEKTPUUYECKUN 3apsil, DSJIEKTPUUYECKOE IIOJIE,
HaIPsHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh NOTEHIHUATIOB; MIPU
ONMCAHUM  TMPABWIBHO TPAKTOBAThb  (PU3WYECKHH  CMBICI
UCIIONBb3YEMBIX BEJMYMH, HUX O0O3HAUYEHUS U EIUHUIBL
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DPU3NYECKYIO
BEJIMYUHY C APYTUMH BETUYHUHAMHU

10.7

aHaIu3UpoBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, WUCIOIb3YS
dbu3nyeckre 3aKOHbI W MPUHIUIBL 3aKOH BCEMHUPHOIO
tarorenus, I, 11 u III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKON SJHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TIPUHIIAIL
CyNEpIO3UIUA CWJ, TNPUHUIWAN PABHONPABUS HHEPUUAIBHBIX
CUCTEM  OTCYETa;  MOJICKYJSIPHO-KMHETHYECKYI0  TEOPHIO
CTPOEHHUsI BEIIECTBA, Ta30BbIE 3aKOHbI, CBiI3b CPEIHEU
KUHETUYECKOW DSHEPIrUM TEIUIOBOIO JBHXKEHUS MOJIEKYT C
aOCOJIIOTHON TeMIEepaTypol, MEPBBIM 3aKOH TEPMOIUHAMUKH,
3aKOH COXPAHEHHUSI JIEKTPUYECKOTO 3apsaa, 3akoH Kynona; npu
TOM pa3inyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BBIpAKEHUE M YCJIOBHs (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHITUIIBI JICHCTBUS MaIlINH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHUS UX 0€30MaCHOTO
HCIIOJIb30BaHUs B IIOBCEHEBHOM KU3HU

10.9

BBITTONTHATE  DKCIIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3HUECKHUX
SIBJICHUI U TIPOLIECCOB C UCTIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpPEHUit; Tipu 3ToM (opmynupoBaTh mpodiemy (3amgady) u
TUMNO0TE3y Y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO  00OpYy/IOBaHMs, MPOBOJUTH  ONBIT U
(bOopMyIPOBATH BHIBOIBI

10.10

OcymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHHs (PU3NUIECKUX
BEJIMNYMH; IIPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 U3MEPEHUS
Y HCHOJIb30BaTh WM3BECTHBIE METOAbl OLIEHKU ITOrPEIIHOCTEU




W3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PHU3NUECKUMH BETUYUHAMU C
HCIIOJIb30BaHUEM PSAMBIX U3MEPEHUN; pu 3TOM
KOHCTPYUpPOBaTh  YCTAHOBKY, (UKCHpOBaTh  PE3yJIbTAThI
MOJIY4YeHHOU 3aBUCUMOCTH (PU3MUYECKUX BETMYUH B BUJIE TaOIUIL
U TpauKOB, 1eNaTh BEIBOJBI IO pe3yIbTaTaM UCCIEI0BAHUS

10.12

CobmomaTh mpaBuia 0O€30MacHOro TpyAa MPU MPOBEACHUU
UCCIICIOBAaHU B paMKax y4eOHOTO OSKCIIEPHUMEHTa, y4eOHO-
UCCIICIOBATENILCKOM M TPOEKTHOM  NIEATENIbHOCTH  C
UCTIOJIb30BAHUEM M3MEPUTEIbHBIX YCTPOMCTB U J1a00paTOPHOTO
o0opy1oBaHUs

10.13

PemaTte pacuerHble 3a7aud C SIBHO 3aJaHHOW (pu3nyeckoi
MOJIEIbIO, UCHOJB3YS (PU3MUECKHe 3aKOHbl U NPUHLUIBL, Ha
OCHOBE aHajM3a yCIOBUS 3aJayd BbIOMpATh (PU3MUECKYIO
MOJI€Tb, BBIACHATh (PU3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXOJUMBbIE J[UIs €€ pEIIECHUs, NPOBOAUTH pacueTbl U
OLICHUBATh PEAJbHOCTh IOJIYYEHHOI'O 3HA4YeHMs (PU3NUECKOU
BEJINYHHBI

10.14

Pemars kadecTBEHHBIC 3aJa4u: BBICTpAaWBATLb JIOTHYCCKHU
HCIIPOTHUBOPCYHUBYIO ICIIOYKY paCCY)KIIGHI/Iﬁ C OHOpOﬁ Ha
HN3YUYCHHBIC 3dKOHbI, 3dAKOHOMCPHOCTH U Q)HSHHGCKI/IG SABJICHHA

10.15

Hcnonb3oBaTh Mpu PpEIICHUH Y4YE€OHBIX 3a/lad COBPEMEHHBIC
MH(pOpMAIIMOHHBIE TEXHOJIOTUU TSt MIOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUU U MPEJCTaBICHUS yUeOHOM
U HAyYHO-TIOMYJSIpHOW  WHMOpMAIMHK, TOJIYYEHHOH U3
pPa3IMYHBIX  MCTOYHUKOB,  KPUTUYECKHM  aAHAJU3UPOBATh
noJIy4aeMyro HHGOpMAIIHIO

10.16

[IpuBoaMTh mMpUMEPHI BKJIaJa POCCHHUCKUX € 3apyOCKHBIX
YYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPYXAaIOIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM

10.17

Hcnonb3oBaTh  TEOpEeTHYECKHE 3HAHUS MO  (U3MKE B
MOBCEIHEBHON >KMU3HU [JIsi OOecrieueHus Oe30MacHOCTH TPHU
oOpailieHuu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JIJIs
COXpPAHEHHS 3JI0POBbS M COOJIFOJACHUS HOPM SKOJIOTMYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeie

10.18

PaboTaTth B rpyIe C BBINOJHEHUEM PA3IUYHBIX COIUATBHBIX
pojiel, TUIAaHUPOBATH  paboOTy  TPYyNIbl,  PaUOHAIBHO




pacnpenensaTh 005S3aHHOCTH W IUIAHUPOBAThH JCSITEIBHOCTh B
HECTAHJAPTHBIX CHUTYallUsAX, aJIeKBaTHO OIICHUBATh BKJIA[]
Ka)JIOTO U3 YYaCTHUKOB TPYIIbI B PEIICHUE PacCMaTPUBACMOM
IPOOIIEMBI

[IpoBepsiembie anemMeHThI coaepskanus (10 kiacc)

Kon Kon [IpoBepsieMble 2IIEMEHTBI COAECPKAHUS
pazzena | mpoBepseM
oro
JJIEMEHTa
1 OU3MKA U METOIbl HAYUYHOTI'O ITO3HAHUA

1.1 ®duzuka - Hayka o mnpuponae. HayudHble MeTOnbI
MO3HAHUS OKpY’Karomiero mupa. Poib akcriepumenTa u
TEOPUH B TIPOLIECCE TTO3HAHUS MPUPOIBI. IKCIIEPUMEHT
B (pusmke

1.2 MonenupoBanue (QU3NYECKUX SIBICHUN U TIPOLIECCOB.
Hayunbie runore3pl. @u3nyeckue 3aKOHbI U TEOPUHU.
['paHunibl  TPUMEHUMOCTH  (DU3UYECKUX  3aKOHOB.
[Ipuniun cootBerctBusi. Poiab u Mecto ¢us3uku B
dbopMHUpPOBaHUN COBPEMEHHOM HAYYHOUN KapTHUHBI MUPA,
B MTPAKTUYECKOMN JEATEIHHOCTHU JIHOICH

2 MEXAHUKA
2.1 KMHEMATHKA

2.1.1 MexaHnnueckoe JBH>KCHUE. OTHOCUTENBHOCTD
MEXaHW4YeCKoTo  aBmwkeHus. Cucrtema  OTCYETA.
Tpaekropus

2.1.2 Ilepemelienne,  CKOpOCThb  (CpelHsSII  CKOPOCTb,
MTHOBEHHAsi CKOPOCThb) U YCKOpPEHHE MaTepHaIbHOU
TOYKH, WX TPOCKIMU Ha OCH CHUCTEMbl KOOPJHMHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTei

2.1.3 PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE

nBwkenne. ['padukm  3aBUCUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOPEHHUs, MNOYTH W NEPEMEIICHUSA
MAaTEPUAJIbHON TOUYKU OT BPEMEHHU




2.1.4

CBobosHOE nazieHre. Y CKOpeHHe CBOOOTHOTO MaieHUs

2.15

KpuBosmHeHOE ABMKEHHE. PaBHOMEpPHOE IBHXKEHUE
MAaTepUAIbHOW TOYKH II0 OKPYKHOCTHU. YTIJOBas
CKOPOCTb, JIMHEHHas ckopocTk. [lepmox u wyacrora.
L{eHTpOCTpEMUTENBLHOE YCKOPEHUE

2.1.6

TexHuyeckue yCTPOMCTBA: CIHMJIOMETP, JIBHUKEHUE
CHaps0B, LICITHBIE U PEMEHHBIE ITEpeNaun

2.1.7

[Ipaktnueckue padboThl. l3MepeHMe MIHOBEHHOMU
ckopoctu. MccnenoBaHwe — COOTHOLICHUS — MEXAY
IyTSAMH, IMPOMACHHBIMU TEJIOM 3a IOCIEI0BATEIbHbBIC
pPaBHBIE MPOMEKYTKH BPEMEHH IIPHU PABHOYCKOPEHHOM
JBW)KCHUM C HA4YaJdbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
N3ydeHue IBWKEHUS IIapUKa B BI3KOW KUIKOCTH.
N3yuenue JBUKECHUS Tena, OpOILLIEHHOTO
TOPU30HTAJIBHO

2.2

JINHAMUKA

2.2.1

[Tpunuun otHocuTenbHOCTH [amuiiesi. IlepBbid 3aKOH
Hprorona. MHepunaibHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3unmu cui

2.2.3

Bropo#t 3akoH HproTOHa miisi MatepuanbHONM TOYKH B
uHepuuanbHoi cucteme orcuera (MCO). Tpetuit 3akoH
HproTOHa 151 MaTEpHATIBHBIX TOYEK

2.2.4

3akoH BcemupHOro TsaroreHus. Cuia tsxectu. [lepBas
KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHUS
u cuia TpeHus mnokos. Koaddumment tpenusa. Cuia
COMPOTHUBJICHUS TIPU JBWIKEHUU TeJa B JKUJKOCTU UITU
rase

2.2.7

[ToctrynatensHOoe W BpamIaTeIbHOE  JIBMDKCHUE
aOCOJIIOTHO TBEPJIOTO TEIa

2.2.8

MOMEHT CHUJIbI OTHOCUTENIBHO OCH BpaiieHus. [linedo
cuiibl. Y cnoBus paBHOBecus TBepioro tena B MCO

2.2.9

TexHnueckrue yCTPOMCTBA: MOIIIUIHUKHU, JBHKXEHUE




HCKYCCTBCHHEIX CIIYTHHUKOB

2.2.10

[TpakTrueckue paboTel. 3yueHue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH TOJ ACWCTBUEM HECKOIBKUX
cui. MccienoBaHnue 3aBUCMMOCTH CHJI  YHPYTOCTH,
BO3HHUKAIOMIUX B  JeOpMUpYEeMOH TMpYyXKHHE U
pE3NHOBOM 00paslie, OT BEIUYMHBI UX JepopMaluu.
HccnenoBanue ycioBUM paBHOBECHS TBEPIOrO Teja,
UMEIOIIET0 OCh BPALCHUS

2.3

3AKOHbI COXPAHEHMA B MEXAHUKE

2.3.1

Nmmnynbse MaTEepUATBHOU TOYKH, CUCTEMBI
MaTEpUANIBHBIX TOYEK. MMITynbC CHIIBI U M3MEHEHHe
UMITyJIbCA TEJla

2.3.2

3akoH coxpaHeHus wummyinsca B HMCO. PeaktuBHOE
JBH>)KCHUE

2.3.3

PaGora cunbl

2.3.4

MonHOCTb CHUIIBI

2.35

Kunernueckas sHeprus MmaTepuaibHON TOUKH. Teopema
0 KMHETHYECKON DHEPTUH

2.3.6

ITorenunanbHas osHeprud. l[loreHunanbHas sHeprus
yrpyro aehopMHUpPOBAHHOMN MpyKUHBL. [loTeHIManbHAas
SHEPrus Tejaa BOJIM3U MOBEPXHOCTU 3eMITU

2.3.7

[loTeHUMalIbHBIE W HENOTEHIMAlIbHbIE CHIbL. CBA3b
paboThl  HEMOTEHIMAIBHBIX CHUJI C HW3MEHEHUEM
MEXaHMYECKON  SHEPruu  CHUCTEMBI  Tel. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH

2.3.8

Yapyrue u Heynpyrue CTOJIKHOBEHUS

2.39

TexHuyeckue yCcTpouCTBa: IBUIKEHUE PAKET, BOJOMET,
KOIIEp, MPY>KUHHBIN TUCTOJIET

2.3.10

[Ipaktrueckue paboThl. I3yueHue cBsi3u CKOpOCTEN Tel
npu Heynpyrom ynape. MccrnenoBanue cBsizu paOoThI
CHUJIbI C U3SMEHEHMEM MEXaHUYECKOU YHEPIUU Tella

MOJIEKVIJIAPHASA ®U3UKA U TEPMOJNHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUU




3.1.1

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KHUHETUYECKON
teopun.  bpoyHoBckoe — nBwxkenue.  Huddyszus.
XapakTtep [JBIJKEHHMS W B3aUMOJCHCTBUSA YACTHIIL
BEILECTBA

3.1.2

Mojenu cTpoeHHs ra3oB, KUJKOCTEU U TBEPIBIX TEI U
OOBSICHEHHE CBOICTB BeElIeCTBA Ha OCHOBE JTHUX
MoJeJen

3.1.3

Macca monekyn. KomuuectBo BemiectBa. IloctossHHas
ABoraapo

3.1.4

TemnoBoe paBHOBecue. TeMneparypa U €€ U3MEPEHHE.
[[Txana Temneparyp Llenscus

3.15

Mopens wuaeanbHOoro Tra3za. (OCHOBHOE YpaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICATTBHOTO ra3a

3.1.6

AOconoTHass TeMIiepaTypa Kak Mepa  CpeaHei
KUHETUYECKOW DHEPrUU TEIJIOBOIO JBUKECHUS YaCTHII
ra3a. [lIkana remneparyp KenbBuHa

3.1.7

VpaBuenue Knaneiipona - MeHaeneeBa. 3akoH
JanbToHa

3.18

["a3oBbIie 3akoHBI. M30mporiecchl B UaeaIbHOM Tas3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TEPMa,
n30xopa, n300apa

3.1.9

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuueckue pabotel. U3mepenne mMacchl BO3ayxa B
KJIACCHOM KOMHare. VccimenoBaHue 3aBUCUMOCTH
MEXy IapaMeTpamMu COCTOSIHUS Pa3peKEHHOTO ra3a

3.2

OCHOBbBI TEPMO/IMHAMUKHU

3.21

Tepmoannamuueckass cucrema. BHyTpeHHs SHeEprus
TEPMOJIMHAMHYECKOM  CHUCTEMbI M  CIOCOOBI €€
VU3MEHEHHUS

3.2.2

KonuuectBo TemnoTel U padborta. BHyTpeHHss 3HEprus
OJIHOATOMHOTO UJ€AJIbHOTO Ta3a

3.2.3

Buael rennonepenayuun: TemIOnpoOBOIHOCTh, KOHBEKIHS,
U3JIy4YEHUE. TermoeMKoCTh Tela. VY nenbHas
TEIUIOEMKOCTh BEIIECTBA. Pacuer konmyecTBa TEIIOThI




IIpy TCIjIonepecaauc

3.24

IlepBbIii 3aKOH TEpMOAUHAMUKH. [[puMeHeHne nepBoro
3aKOHa TEPMOJUHAMUKH K n3onporeccam. ['padpuueckas
UHTepIpeTanys paboTsl ra3a

3.25

TermnoBeie MamvHbL. [IpUHIUITBI AEHCTBUSA TEIIOBBIX
mamuH. [IpeoOpazoBanmsi dHEPrUM B  TEIIOBBIX
mammHax. Kosadduument noneznoro neictsus (naiee -
KIT) reruoBoii mammasbl. [Hukn Kaprao u ero KIT/]

3.2.6

Btopoii 3akoH TepmomumHamuiku. HeoOpaTtumocThb
IIPOLIECCOB B Ipupoje. TemnoBele  IBUTATEIH.
DKOJIOrHYeCcKHe MPoOIEMbI TETIOAHEPTETUKH

3.2.7

TexHuyeckue yCTpPOWMCTBA: ABUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED

3.2.8

[Ipaktuueckue  pabotel.  M3mepeHue  yAenbHOM
TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIHECTBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanne u KoHaeHcanus. lMcmapenue wu
KATIEHWEe. YJenpHas TeruioTa MapooOpa30BaHUA.
3aBUCHMOCTD TEMIIEPATYPHI KUTICHUS OT JaBICHUS

3.3.2

AOCONIOTHAs M OTHOCHUTENBHAS BIIAXXHOCTb BO3AYyXa.
Hacelmenssii nap

3.3.3

TBepnoe teno. Kpucramimueckue u amopdHbie Tena.
AHM30TpOonMsi  CBOMCTB  KpucTtamioB.  JKugkue
Kkpuctaiuibl. COBpeMEHHbIE MaTEpHUaIb

3.34

[L1aBnenne W KpucTaUIM3alnMs. YJIeJbHAs TEIUIOTa
raBiieHus. Cyonmmmanus

3.35

VYpaBHeHUE TEII0BOTO OajaHca

3.3.6

TexHuueckue yCcTpOMCTBA: THTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOIMU IOJIyYEHUS] COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATEpUAJIOB, W
HAaHOTEXHOJIOTUH

3.3.7

[Ipaktuueckne paboTel. V3MepeHue  BIAKHOCTU
BO31yXa




4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
411 OnekTpuzanus Tela. DIeKTpuueckuid 3apsa. JlBa Buaa
AIIEKTPUYECKUX 3apsIOB
412 [TpoBOAHUKH, TUDIEKTPUKHU U MTOTYTIPOBOTHUKH
4.1.3 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia
414 B3aumoneiictBue 3apsiioB. 3akod Kynona
4.1.5 DIEKTpUUECKOE ToJIe. HamnpspbkeHHOCTh
NeKTpuUeckoro mojs. IIpuHIUn  cynepno3uiuu.
JluHUM HAMPSKEHHOCTH AJIEKTPUYECKOTO TTOJIS
416 PaGota cun anekrpocratudyeckoro mnois. llorenmmann.
Pa3HocTh moTeHIIMaI0B
4.1.7 [IpoBOOHMKM W  JOUPNEKTPUKM B IOCTOSIHHOM
AIIEKTPUYECKOM mnoJie. JuanekTpuueckas
MIPOHUIIAEMOCTD
4.1.8 OnektpoeMKocTh.  KoHzeHcaTtop.  DIEKTPOEMKOCTh
IUIOCKOTO  KOHJEHCATOpa. ODHEpPrus  3apsHKEHHOTO
KOHJICHCATOpa
419 TexHuyeckue yCcTpomcTBa: IIEKTPOCKOIL, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alnTa, 3a3eMIIeHHe
ANIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYUHBIN
MIPUHTED
4.1.10 |IIpaktuueckue padboThl. M3mepeHune 3IeKTPOEMKOCTH
KOHJICHCATOpa
4.2 MMOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBIX CPEJAX
421 YcnoBus CYILIECTBOBAHUS ITOCTOSTHHOTO
anekTpuueckoro Toka. Mcrounuku Toka. Cuia Toka.
ITocTostHHBIN TOK
4.2.2 Hanpsixenune. 3akon Oma 1714 yyacTka Lenu
4.2.3 DIEeKTpUIECcKOe CONPOTHUBJICHUE. VYnenbHoe

COIIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCJ’Ie,HOBaTGJIBHOC, napaJuiCiibHOC, CMCIIaHHOC
COCANHCHHUC ITPOBOJIHUKOB

4.2.5

PaboTa snexktpuyeckoro Toka. 3akoH [[xoys - Jlenua

4.2.6

MOIIHOCTB NEKTPUIECKOTO TOKA

4.2.7

aNeKTpo BKyIas cuia (ganee - 3J[C) u BHyTpeHHee
CONPOTHUBJICHUE MCTOYHMKAa TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 3yiekTpuyeckon 1enu. KopoTtkoe
3aMbIKaHHE

4.2.8

SJIGKTpOHHaH IMPOBOAMMOCTb TBCPABIX MCTAJIIIOB.
3aBHCHUMOCTH COIMIPOTUBJICHUA MCTAJIJIOB oT
TCMIICPATYPHI. CBerHpOBOI[I/IMOCTL

4.2.9

OnekTpuyeckuid  TOK B Bakyyme.  (CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

4.2.10

[TonynpoBoguuku. CoOCTBeHHass ©  NpUMECHas
IIPOBOAUMOCTE  MOJIyIPOBOAHUKOB. (CBoMcTBa p-N
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4.2.11

DIIEKTPUYECKHN TOK B 3JIEKTPOJIUTAX.
DIIEKTPOIUTHAYECKAS] AUCCOUHNALUS. DIECKTPOJIN3

4.2.12

DnekTpuueckui TOoK B razax. (CaMOCTOATENbHBIM U
HECAMOCTOATENBHBIM  pa3psad. PasnuuHbpie  THMNBI
CaMOCTOSITENILHOTO pa3psiaa. Monnus. [Inazma

4.2.13

TexHuueckue yCTpPOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaT, MCTOYHUKH TOKa, 3JIEKTPOHATrPEBATEIIbHBIC
npuodoPHI, AIEKTPOOCBETUTEIbHbBIC puoOOPHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHbId  JUOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOTHUKOBBIM
JINOJ1, TaJlbBaHUKA

4.2.14

[Ipaktuueckue paboTel. M3ydeHue CMEIIaHHOTO
COECIMHEHUS PE3UCTOPOB.

N3mepenne D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpoTuBieHus. Habmonenue snexkrpomsa

[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

oOpazoBarensHO# mporpamMmsl (11 kiacc)




Kox
IPOBEPSAEMOT
0 pe3yJibTara

[IpoBepsiembie peMETHBIE PE3yIbTaThl OCBOEHUSI OCHOBHOM
o0Opa3oBaTeIbHOI MPOrpaMMbl CPETHETO 00IIero 00pa3oBaHus
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JleMoHCTpUpOBaTh Ha MpUMEpax poJib U MeCTO (U3UKU B
bopMHpOBaHUHM COBPEMEHHOM HAy4YHOM KApTHUHBI MUpPA, B
pPa3BUTHU  COBPEMEHHOM TEXHUKHM W  TEXHOJIOTHH, B
MPaKTUYECKON ACSATENbHOCTU JIOJEH, [IEJIOCTHOCTh U €IMHCTBO
bu3nYecKoil KapTUHBI MUpPa

11.2

Y4uuTHIBaThH IpaHulbl IIPHUMCHCHUSA HU3YUYCHHBIX (1)I/IBI/I‘IGCKI/IX
MOI[CJ'IGfI: TOYECUHBIN C-)J'IGKTpI/I‘IeCKI/Iﬁ 3apAan, AACpHasd MOACIIb
aToMad, HYKJIIOHHasA MOZACIb AaTOMHOI'O sAApa IIpU PCUHICHHUU
(1)H3HLIGCKI/IX 3agad

11.3

PacnioznaBath puzndeckue siBjaeHUs (IIPo1eCcChl) U OOBICHATH UX
Ha OCHOBE 3aKOHOB 3JIEKTPOJUHAMHUKUA U KBAHTOBOW (PU3UKU:
JJIEKTpUYECKass  MPOBOAMMOCTb,  TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOE JEMCTBUSI TOKa, B3aUMOJACHUCTBHE
MarHuTOB, AJIEKTPOMArHUTHAsI HHAYKIIMSI, ICHCTBUE MAarHUTHOTO
MoJiss Ha TMPOBOJAHMK C TOKOM U JBWXKYLIUHCA 3apsl,
AJIIEKTPOMArHUTHBIE KOJEOaHUS ¥ BOJHBI, MPSIMOJIMHEHHOE
pacmpocTpaHeHHUE CBeETa, OTpakeHue, peIoMIICHHE,
uHTepdepeHus, UPPaKIHs U TOIIPU3AIHS CBETa, TUCTICPCUs
cBera, (otosnekrpuueckuid 3pdext (dpotoaddekr), cBeroBoE
JaBJCHWE, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa aroma
BOJIOPOIa, €CTECTBEHHAS M NCKYCCTBEHHAs paJHOAKTUBHOCTh

114

OnuceiBaTh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUYECKHE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUYECKYI0 MPOBOJUMOCTH
pPa3NUYHBIX CPENl) U AJIEKTPOMATHUTHBIE SIBJIEHUS (TIPOLIECCHI),
UCIIOJNb3Ys (PU3UUECKUE BETMUMHBL: SJIEKTPUUECKUN 3apsijl, CUiia
TOKa, ANEKTPUUECKOE HarpsHKeHue, ANEKTPUUECKOE
CONPOTUBJICHUE, Pa3HOCTh moTteHiuaioB, J/C, pabora Toka,
MHIYKIWAST MarHUTHOrO moJisl, cwia Ammnepa, cuna JlopeHia,
WHIYKTUBHOCTh  KAaTYLIKH, SHEPrus BJIEKTPUYECKOTO U
MarHUTHOTO TIOJIW, TIEPUOJ H YacTOTa KoJeOaHwii B
KoJe0aTeIbHOM KOHTYpe, 3apsii U CWjIa ToKa B Ipoliecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOanuii, (okycHoe
paccTosiHME U ONTUYEeCKash CWJa JIMH3bI; TIPU  ONHCAHUU
MPaBUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, UX 00O03HAUEHUsI U €JIMHULIBI; YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYI0 BEJIMYUHY C JPYTrUMHU
BEJIMYMHAMU
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OnuchiBaTh M3y4YCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI,
UCTIONB3YS dusnueckue BEJINYMHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI M YacTOTa CBETa,
SHEpPrusi U HUMITyJIbC (POTOHA, MEPHUOA TMOIypachanga, dHEpTus
CBSI3M aTOMHBIX siIep; MPH OMHCAHUU MPABUIBHO TPAaKTOBATh
(bu3MYECKU CMBICI UCTIOTIB3YEMbBIX BETUYHH, X 0003HAYEHUS U
€IMHULBI;, YKa3blBaTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO
bu3NYECKyI0 BEIMYMHY C JIPYTUMH BEIMYUHAMH, BBIYUCIATDH
3HaYeHNE (PU3NIECKON BEITMUMHBI

11.6

AHanmM3upoBaTh (PU3NUECKHUE TPOIECCHl U SBIICHUS, UCTIONB3YS
dbu3nyecke 3aKOHbI M NOPUHIUIBL 3akoH Owma, 3aKOHBI
ITOCJIEIOBATEIBHOIO " napasuieIbHOTO COCTMHECHHUS
MIPOBO/THUKOB, 3akoH  Jlxkoyns - JleHua, 3aKOH
AJIEKTPOMArHUTHOM  WHIYKLUMHM, 3aKOH  MPSMOJUHEHUHOTO
paclpoCTpaHEHUs] CBETAa, 3aKOHbl OTPAKECHUS CBETA, 3aKOHBI
MIPEJIOMIICHHS CBETa, ypaBHeHUE DitHITelHA 11 poTorddekTa,
3aKOH COXPAHEHHUSI DHEPruu, 3aKOH COXPAHEHHUS HMITYJIbCA,
3aKOH COXPAHEHHUS JICKTPUUECKOTO 3apsja, 3aKOH COXPAHEHUS
MAacCOBOI'0 4MCla, MOCTynaThl bopa, 3aKOH paJarMOaKTHUBHOTO
pacriajzia; Ipu 3TOM pa3IMyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKO0HA, €r0 MaTEeMaTHYECKOE BBIpAKEHUE U YCIOBUS (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH

11.7

OrnpenensiTe HalpaBJIEHHE BEKTOPA MHAYKIIMA MarHUTHOTO TTOJIS
MIPOBOJHUKA C TOKOM, CHIIbl AMmepa u cuiibl Jlopenia

11.8

CtpouTh W OMHUCHIBATH HM300pAKEHHUE, CO3/IaBAEMOE IJIOCKUM
3€pKajgoM, TOHKOW JIMH30H1

11.9

BEBIONMHATE 3KCMEPUMEHTHI IO HCCIICIOBAHUIO (U3NUECKUX
SIBIICHUH U TTPOLIECCOB C UCTIOIB30BaHNEM MPSMBIX U KOCBEHHBIX
U3MEpPEHUit; Tpu 3ToM (opmyirpoBaTh Mpobiemy (3agady) u
THIOTE3y Y4eOHOTO SKCIepUMEHTa, coOMpaTh YCTaHOBKY U3
NPEJIOKEHHOTO  O0OpyIOBaHUS, MPOBOAUTH  OMBIT U
(bopMyIIMpOBaTh BHIBOIBI

11.10

Ocy1ecTBIATh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX
BEJIMYMH; IIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CTOCOO U3MEpEHUS
Y HCIOJIb30BaTh M3BECTHBIE METOJbl OLICHKU ITOrPEIIHOCTEU
U3MEpECHUN

11.11

HccnenoBarb  3aBUCUMOCTH  (DU3MYECKUX  BEIUYMH  C
MCIIOJIb30BaHUEM PSAMBIX U3MEPEHUM; pu 3TOM
KOHCTPYHpPOBaTh  YCTAHOBKY, (PUKCHpOBaTh  pe3yibTaThl




HOHY‘ICHHOfI 3aBUCUMOCTH (1)I/ISI/I‘IGCKI/IX BCJINYHMH B BUJC Ta6J'II/II_I
)41 Fpa(i)I/IKOB, ACJIaTb BBIBOALI 110 PC3YyJIbTaTaM UCCIICIOBAHUSA

11.12

CobOmonath mpaBwiia O€30MACHOTO Tpyda MNpU MPOBEACHUU
UCCIICIOBAaHWA B paMKaxX ydeOHOro S3KCIepuMEeHTa, y4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW  JIEATETBHOCTH  C
UCIIOJIb30BaHUEM H3MEPUTEIHHBIX YCTPOMCTB U JIAOOPATOPHOTO
o0opymoBaHUs

11.13

Pemats PaCUCTHBIC 3aJa4Yn C SBHO SaHaHHOﬁ (1)I/IBI/I‘IGCKOI‘/’I
MOZACJIbIO, HCIIOJIb3YA (1)I/ISI/I‘I€CKI/I€ 3dKOHbI W IIPHUHIMIIBI; Ha
OCHOBC aHa/In3a YCJIIOBHA 3aJdadHu BI)I6I/IpaTI> (1)H3H‘{€CKYI-O
MOACIIb, BbIACIIITDH (1)I/IBI/III€CKI/IC BCINMYMHBI H (I)OpMy.TILI,
H€O6XOIII/IMBI€ At €€ PCIICHHA, IIPOBOIAUTH pPACUCTBI H
OOCHHUBATL PCAJIbHOCTL IIOJIYUYCHHOI'O 3HAYCHHA (1)PI3H‘1€CKOI>'I
BCIINYMHBI

11.14

Pemars kadecTBEHHBIC 3aJa4u: BBICTpAaWBATb JIOTHYCCKHU
HCIIPOTHUBOPCYHUBYIO ICIIOYKY paCCY)KIIGHI/Iﬁ C OHOpOﬁ Ha
HN3YUYCHHBIC 3dKOHbI, 3dAKOHOMCPHOCTH U ¢)H3H‘-IGCKI/I€ SBJICHUSA

11.15

Hcmonp30BaTh TpH pEIMICHWH YYEOHBIX 3a7a4 COBPEMCHHBIC
uH(MOpMAIMOHHbBIE TEXHOJIOTUH TUTSE MIOKCKa,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUU U MPEJCTABICHUS y4eOHOM
U HAy4YHO-TIONMYJISIpHOW  WHGOpMAIMK, TMOJIYYEHHOH U3
pa3sNUYHBIX ~ HCTOYHUKOB,  KPUTHMYECKH  aHAIM3UPOBATH
noJIy4aemMyro HHGOpMAIIHIO

11.16

OOBSACHATH TPUHIUIBI JEHCTBUS MAaIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3inyaTh YCIOBHUS UX 0€30MaCHOTO
HCIOJIb30BaHUs B IIOBCEAHEBHOM KU3HU

11.17

[IpuBoaMTH mMpUMEPHl BKJIaJa POCCHUMCKUX M 3apyOeKHBIX
YUEHBbIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB
OKPYAIOIEro MUpa, B PA3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonb3oBaTh  TEOpETHYECKME 3HaHUA 1O  (uU3MKEe B
MOBCEIHEBHON >KMU3HU [JIsi OOecrieueHus Oe30MacHOCTH TPHU
oOpailieHuu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JIJIs
COXpaHEHUs! 3JI0pPOBbsi U COOJIOJEHUS HOPM 3KOJOTMYECKOTrO
TOBEJICHUA B OKPYKAKOIIEH cpelie

11.19

PaboTaTth B rpyIe C BBINOJHEHUEM PA3IUYHBIX COIUATBHBIX
pojiel, TUIaHUPOBATH  pabOTy  TPYyNIbl,  PaMOHAIBHO
pacnpenensath OOA3aHHOCTH W TUIAHMPOBATh JIESITENIBHOCTH B




HECTAaHIAPTHBIX CUTYallMsAX, aJCKBAaTHO OIICHUBATh BKJIAJ
Ka)KJO0T0 M3 YYaCTHUKOB TPYIIIEI B PEIICHUE PaccMaTpUBACMOM
po0JIeMbl

Taomuma 14.3

[IpoBepsiembie aneMeHThI coaepskanus (11 kiacc)

Kon Kon [IpoBepsieMble 2IIEMEHTBI COAECPKAHUS
paszena | npoBepsieM
oro
DIIEMEHTA
4 SJIEKTPOAMHAMMUKA

4.3 MATI'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA NHYKLA

431 ITocTtostHEBIE MarHUTHL. B3anmMoaelcTBHE MOCTOSTHHBIX
MarduToB

4.3.2 MarautHoe 1mone. BekTop MarHUTHOM WHIYKUUU.
[Ipuanun  cynepno3uiuu.  JIMHMKM ~ MarHUTHOU
nHAyKuuu. KapTrHa nTMHUI MarHUTHOW MHAYKIIUY MTOJIS
MOCTOSTHHBIX MAarHUTOB

4.3.3 MarnuTHOe€ noJie IpOBOIHHMKA C TOKOM. KapTuHa nuHuit
MOJIST JUTHHHOTO TIPSIMOTO TIPOBOJHHMKA M 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmopaencTeue NpoBOIHUKOB C TOKOM

4.3.4 Cuiia Amniepa, ee MOAYJIb U HalpaBJICHUE

4.3.5 Cuina JlopeHiia, ee MOZyJib U HalpaBlieHHe. [[BrxkeHue
3apsHKEHHOM YaCcTUIIBI B OJTHOPOJTHOM MarHMUTHOM TIOJIE.
Pabora cumel JIopeniia

4.3.6 SIBneHue 3NeKTPOMAarHUTHOW UHIYKIIUN

4.3.7 [ToToK BEKTOpa MarHMTHOW MHIYKIIUU

4.3.8 OJC uHaykiuu. 3aKOH 3JIEKTPOMArHUTHON WHIYKIIUU
Qdapanes

4.3.9 BuxpeBoe snektpuueckoe mnoje. IJC uHAYKIMU B
MPOBOJHUKE,  JBIDKYIIEMCS  IOCTyHaTeJIbHO B
OJTHOPOJTHOM MarHUTHOM TIOJIE




4.3.10

ITpaBuno Jlenua

4.3.11 |UanyktuBHOCTH. SIBienwe camoumuaykuuu. IJ[C
CaMOUHIYKIUH

4.3.12 |DHeprus MarHUTHOTO MOJISI KATYIIKK C TOKOM

4.3.13 |DNEeKTPOMArHUTHOE MOJe

4.3.14 |TexHuueckue YCTPONCTBA: TIOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHuThl,  3JEKTPOJBUIATENb, YCKOPUTENIU
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS [1€Yb

4.3.15 |Ilpaktuueckue paboThl. M3yueHne MarHMUTHOTO MO

KaTyllku ¢ TOKoM. HMccrmemoBanue — OercTBUS
MOCTOSSHHOTO ~ MarHuTa Ha pPaMKy C  TOKOM.
HccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW UHTYKIIMHU

KOJIEBAHNA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 Konebarenbnas cucrema. CBoOogHbIe KOJI€OAHUS.
['apmonunyeckue  konebanusi.  Ilepumon, wactora,
aMIuInTya u dasa KojiebaHui

5.1.2 [IpyXuHHBIN MaATHUK. MaTeMaTH4ECKUI1 MasTHUK

5.1.3 YpaBHeHUE rapMOHUYECKHUX KOJICOaHM.
KunemaTnueckoe W JUHAMHUYECKOE  OIMCAHUE
KO0JIE0ATEJILHOTO JBYKEHUS

5.14 [IpeBpailieHre  3HEprud  NOpU  TAPMOHUYECKHUX
kojebanusx. CBsI3b aMIUIUTYAbl KOJIEOAHUN HCXOIHON
BEJIMYMHBI C aMIUIUTYJaMU KOJeOaHUN ee CKOPOCTH U
YCKOPCHHS

5.1.5 KonebarenbHbrit KOHTYP. CBoOonHbIe
AJNIEKTPOMArHUTHBIE ~ KOJIeOaHWA B HWJICAILHOM
KoJIe0aTeTbHOM KOHTYpE. Amnanorus MEXTY
MEXaHUYCCKUMH U DJICKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa

5.1.6 3aKOH  COXpaHEHUs  DHEpPrud B HUJCaJIbHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7 BoiHyX/IeHHbIE MexaHuueckue koyiebaHus. Pe3oHaHc.




Pe3onancHas KpUBasl. BriHyx1eHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

5.1.8 ITepemenHbIil TOK. CUHYCOUIAJIBHBIN TEPEMEHHBIN TOK.

5.1.9 MOIIHOCTE MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS

5.1.10 |Tpanchopmarop. IlpousBoacTtBo, mepegaya W
MOTPEOJICHUE IICKTPUUECKON IHEPTUU. DKOJIOTHUECKUE
PUCKH TIPU MPOU3BOJICTBE DIECKTPUUECKON IHEPTUH.
KynpTypa  uCHosib30BaHUSl  JJIEKTPOIHEPIUHM B
MMOBCEHEBHOM KU3HU

5.1.11 |TexHuueckue yCTPOMCTBA: cericmorpad,
AIEKTPUYECKUI 3BOHOK, JTUHUH JIEKTponepeiay

5.1.12  |[Ipaktuueckue pabothl. VccienoBanue 3aBUCUMOCTH

IICpruoaa MajbIX KoJIeOaHui I'py3a Ha HUTU OT HJIMHBI
HHUTHU U MACCHI I'PpYy34. HCCHGI{OB&HI/IC IICPCMCHHOI'O TOKA
B 11(S70041 nus3 IIOCJIICAOBATCIBHO COCIUMHCHHBIX
KOHACHCATOpPA, KaTYIIKH U pC3UCTOPA

5.2

MEXAHUYECKUE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCJIOBHUSI PaclpOCTpaHEHUS.
ITepuon. CkopoCTh pacpOCTPAHEHUS U JJIMHA BOJIHEI.
[Tonepeunbie ¥ MPOIOJIHHBIE BOJIHBI

5.2.2

WNuTtepdepenius u nuPpakuuss MEXaHUYECKUX BOJIH

5.2.3

3ByK. CKOpoCTh 3ByKa. [ poMKOCTb 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

5.2.4

DONEeKTPOMArHUTHBIE BOJHBI. YCIIOBHS  HM3JIyYEHHS
AJIEKTPOMArHWTHBIX BOJIH. B3auMHas opueHtanus
BeKTOpoB E, B 1 V B 3JIEKTPOMAarHUTHOM BOJIHE B
BaKyyMe

5.2.5

CBolCcTBa d3JIGKTPOMArHUTHBIX BOJIH:  OTPaXEHUE,
MIPEJIOMJIICHHUE, MOJISIpU3aLHs, nudpaKIms,
unTepdeperus. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ilxaya  snekTpoMarHUTHBIX  BOJH. [Ipumenenue
AJIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paanuoCBA3U n TCICBUICHUA.




Panuonokarusi.  DIEeKTpOMarHUTHOE  3arps3HEHUE
OKpYXarollen cpeabl

5.2.8

TexHuueckue YCTPOMCTRBA: MY3BIKQJIbHBIE
WHCTPYMEHTHI, YIBTPA3BYKOBAs IMATHOCTUKA B TEXHUKE
W MEAUIMHE, paaap, PaAUONPUEMHHUK, TEJICBU30D,
anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

5.31

[IpssmonuHeHOE pacnpoCcTpaHeHue CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHHUS  CBeTa.
[TocTpoeHue n3o0paxeHui B TUIOCKOM 3epKajie

5.3.3

HpeJIOMHeHI/Ie cBeTa. 3aKOHBI IMpCIOMJICHUS CBCTA.
AOCOIIOTHBIA TTOKa3aTelIb IMPCIIOMIICHUA

5.34

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yrou
MOJTHOTO BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcust cBera. CIOXHBIM cOCTaB O€JIOro CBETA.

[Ber

5.3.6

Cobwuparorniye U pacceuBaroIIKe JUH3bI. TOHKas JUH3A.
@DOoKyCcHOE pacCTOSHUE M OINTHYECKas Cuja TOHKOMN
muH3bl. [locTpoenne n3o0paxxeHuid B COOMpAIOIIUX U
paccewBapmMX JuH3aX. DopMmyna TOHKOW JHH3BI.
VBeanueHue, JaBaeMoe JTUH30M

5.3.7

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITUKHU

5.3.8

Nutepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMIOJEHUST MAKCUMYMOB U MHUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JABYX CHH(}A3HBIX
KOTE€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus ceera. udpakunoHHas pemerka. Y cioBHe
HAOJIOZCHUST TJIABHBIX MAKCUMyMOB TIpU MaJ€HUU
MOHOXPOMAaTHUECKOr0 CBeTa Ha JIU(PaKIUOHHYIO
pELIEeTKY

5.3.10

ITongapuzanus ceera

5.3.11

TexHudeckue ycTpoicTBa: OYKH, Jyma, (hoToammapar,
MPOSKUMOHHBIM  amlapar, MHUKPOCKOIl, TEJECKOI,




BOJIOKOHHAsA OIITHKA, I[I/I(I)paKHI/IOHHaSI PEUICTKA,
IMOJIAPON I

5.3.12

[Ipaktuueckue paboTel. M3mepeHue moxazarens
npenomieHus. MccnegoBanue cBOMCTB U300paKEHUN B
nuH3ax. Habmonenue nucnepcuu cBeTa

BJIEMEHTBI CIIELIMAJIBHOM TEOPUU
OTHOCHUTEJIbBHOCTHU

6.1

['paHvipl PUMEHUMOCTH KJIACCHUYECKOM MEXAHUKH.
[TocTynatsl TEOPUU OTHOCUTEIBHOCTH:
WHBApUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITENHA

6.2

OTHOCHUTENIBHOCTh ~ OJIHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JTUHBI

6.3

9Hepm;1 U UMITYJIBC CBO6OIIHOI>'I HJaCTHUIIbI

6.4

CBsi3b MacChl C SHEPrUEHd M HMITYJILCOM CBOOOJIHOM
YJaCTHUIIBI. DHEPIHUs MOKOSI CBOOOTHON YaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTHI KBAHTOBOM OITTUKH

7.1.1

®otonbl. Popmyna Ilnanka cBsA3M 3HEpruu (POTOHA C
€ro 4acTOTON. DHeprusi U UMITYJIbC (POTOHA

7.1.2

OtkpeiTHE 1 uccnenoBanue Gotodpdexra. OnbiTel A.T.
Cronerosa. 3akoHsl poTtoaddexTa

7.1.3

VYpaBuenue OitHmrelina mis Goroaddexra. "Kpachas
rpanuna” potodpdexra

7.1.4

HaBnenne cBera. OnbiThl [1.H. JleGenena

7.1.5

XHUMHUYeCKoe IeUCTBUE CBETA

7.1.6

Texnuueckue yctpoicTsa: poTodsieMeHT, GoToaaTUHK,
COJIHEUHas OaTapesi, CBeTOUO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. Ombitel Pesepdopra mo
MCCIIEIOBAHUIO CTpOEHHUs aTtoma. [limanerapHas Moeib
aToMa




1.2.2

[Toctynarel bopa. U3nyyenue u noryonieHrue (OTOHOB
IIpU TEPEXO0JIE aToMa C OJHOTO YPOBHS JHEPTUHM Ha
npyroi. Buael cnektpoB. CHEKTp ypOBHEH 3HEpruu
aToma BOJOpoJaa

7.2.3

BomnHoBeie cBoiicTBa yactuu. BomHbel ge  bpoitns.
KopniyckynsipHo-BoHoBOoM  nyanusm.  Judpakius
3JIEKTPOHOB HA KPUCTAILIAX

124

CroHTaHHOE U BBIHYXKJIEHHOE U3Ty4YeHue. Y CTPONCTBO
U IPUHIMI paboThI 1a3epa

7.2.5

TexHuyeckue yCTpOMCTBA: CIEKTPAJIBHBIM  aHAIU3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotel. HabmrogeHuwe JHMHEHYATOTO
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIOJEHUSI U PETUCTpAllMU DJIEMEHTapHBIX
YaCTHUII

7.3.2

OTtkpbiTe pagunoakTuBHOCTH. OmbiThl Pesepdopaa mo
OTPENICICHUIO COCTaBa PaJUOAKTUBHOTO W3ITyUYCHUSI.
CaoiicTBa anbda-, 6eTa-, raMmma-usnydeHus. BiusHue
PaIMOaKTUBHOCTHU Ha KWBBIC OPTaHU3MBI

7.3.3

OTtkpblTHE NPOTOHA W HeWTpoHa. HykiloHHas Mopnens
snpa ['eitzenOepra - IBanenko. 3apsn sapa. MaccoBoe
yucio sapa. MU3otomnsl

7.3.4

Anbda-pacniag. DJIEKTPOHHBI W TMO3UTPOHHBIA OeTa-
pacnaa. [amma-uznydenue. 3aKOH PaguOAKTUBHOTO
pacmana

7.3.5

DHeprusi CBSI3UW HYKJIOHOB B sApe. SIACpHBIC CHIIBL
Hedext macchl sapa

7.3.6

SlnepHble peakuuu. JleneHre U CUHTES s1ep

7.3.7

Snepnsiit peakrop. TepMosinepHsblii cuntes. [Ipo6iemsl
Y MEPCIEKTUBBI SIEPHOU IHEPreTUKU. JKOJIOTUUECKUE
ACIIEKTHI AIEPHON SHEPTETUKU

7.3.8

OneMeHTapHble  4acTUlbl. OTKpBITHE MO3UTPOHA.
OyHIaMEHTAIBHBIE B3aUMOIEUCTBUS




7.3.9

Texnuueckue  ycTpoilicTBa:  JIO3UMETp,  Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast 0omba

7.3.10

[TpakTraeckue paboTel. MccinemoBaHue TPEKOB YacTHIL
(1o roToBBIM (oTOoTpadusIM)

SJIEMEHTbBI ACTPO®U3NKIA

8.1

Bun 3Be3gHoro Heba. Co3Be3aus, SpKHUE 3BE3JbI,
IUIAHETHI, X BUAUMOC JIBIDKCHHUE

8.2

Conneynass cuctema. IlnaHeTsl 3eMHOU TI'PVYIIIIBL.
[InaneThl-rMranTel M HX CIIYTHHUKH, KapJIMKOBBIC
1aneTsl. Majbie Tena CoTHEeYHOM CUCTEMBI

8.3

Connnie, dorochepa u armochepa. ConHeuHas
aKTHUBHOCTD

8.4

Ncrounuk sneprun CosHIa U 3BE3]T

8.5

3Be3/lbl, MX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHUMOCTh, PaJNyC, TeMIepaTypa, UX B3aHUMOCBS3b.
Jwnarpamma "cnekTpadpHBIM KJIACC - CBETUMOCTH'.
3Be3Ibl TVIaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTD
""Macca - CBETHMOCTL"' IS 3Be3J  TIJIaBHOM
MMOCJIEIOBATEIbHOCTH

8.6

BuyTtpennee CTPOCHUE 3BE3/I. CoBpeMeHHbIE
MPEJICTABIICHHUS O MPOUCXOKICHUU U 3BOToIMK ComHIa
¥ 3BE3]I. DTAIbl )KU3HU 3BE3]I

8.7

Mneunsiii Ilyte - nHama [anmaktuka. CroupanbHas
cTpykTypa ['amakTtuku, pacnpeneieHue 3Be3l, raza u
neui. [lonmoxxenne n apmwxkenue Comnnna B INamakTuke.
[Tnockas u chepuyeckast moJaCUCTEMbI [ alakTUKU

8.8

Tunel ranaktuk. Paguoranaktuku u kBasapbl. UepHbie
JBIPBI B SIpax TATAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaOo6ua.
Pazberanue ramaktuk. Bo3pacTt u pamuyc BceneHHoid,
teopuss bonpmoro  B3peiBa.  Mogens  "ropsueit
Bcenennoit". PenmmkToBOE M3iTydeHHe

8.10

Macmrabnasi ctpykrypa Bcenennoi. MeraranakTuka.
Hepemennsie mpo6sieMbl aCTPOHOMUU




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 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. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

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
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmiorexa 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 SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 bubmuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa 11 bubnnoreka [JOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

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

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

13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [liteqwo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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

MaTepuaibHOW Touku. Teopema 00
M3MEHEHHH KUHETHYECKON SHEpruu

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOH
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOTO0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIICCTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKOUN CUCTEMBI U
crocoOn! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOI'O UJEATBHOTO
rasa

Bungsr TCIIonepeaaIn

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonuuecTBo TemioTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Terutonepenave. AanadaTHbIi
nporiecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoje. Bropoii 3akoH bubmorexa LOK

pupode. P https://m.edso0.ru/ff0c6230
TEPMOJIMHAMUKHU

35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O06o0maromuii ypok

38 «MOJII:K HT HaS}I’p ¢uznka. OCHOBBI bubmorexa LHOK

YP ’ https://m.edso0.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas padbora no teme
39 «Momnexkynspraas pusuka. OCHOBEI brbmmorexa [TOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH Bubmmorexa [IOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOMCTB KpucTalioB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0



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

[laBnenue n KpUCTaIM3ALIMSL.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
o ' https://m.eds00.ru/ffoc6708
CyOnumarus
bubnunorexa LIOK
44 N §
PaBHEHHE TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3aus Tel. JINeKTPUICCKU
45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmmorexa [JOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpPaHCHHUS AJICKTPUUECKOTO 3apsiia
BzaumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHbIl di1eKTpUdeCKUi bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. Pa3zHocts bubnmorexa HOK
) THHalr. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[TpOBOIHUKHY U TUIEKTPUKHA B
50 3J'IpeKT OCTaTI/IqeiKOM noljie bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "H3mepenue
AJIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJIIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 .
CBoiiCcTBa JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamMocTosATenbHBIN U bubmmnoreka HOK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubnuotexa [JOK
«DNEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHast bu6muotexa [JOK

pabota o Teme "DnekTpoauHamMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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68 PesepBublii ypok. O6o0maromuit 1 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;H Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fl[:yrfl‘eﬂl/lﬂ :)Igl?a[;(())l:}:feanble
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI M UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas pabota «3ydenue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

5 DONeKTpOMarHUTHAsE MHIYKIIHSL. 1

IToTok BEKTOpa MarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabota
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMAarHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPIUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NePEMEHHOTO
TOKa, JIMHUH JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE IEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI;)ICHHH u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEeKTPOMAarHUTHbBIE BOJIHBL, UX

23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBsa3u. Pagnonoxanus

o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yro nmojJHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEeHHUS
29 JlabopaTtopHas pabota «3mepeHue bubnnoreka [JOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
UnTepdepenmus crera. Audpaxmus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuorexa [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpudOpPHI U YCTPOICTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 ['panutbl TPUMEHUMOCTH bubnnoreka [HOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cnenuanbHON TEOpUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHON TEOpUH bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus U uMNyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 [TOK
nonnoTexa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenea. Xumuueckoe JeiicTBHE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T



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
https://m.edsoo.ru/ff0d04a6

Perenne 3agau 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso00.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas Mmojenp aroma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
Cgoiictpa anb(a-, 6era-, ramma-

51 u3nydeHus. Bausinue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edso00.ru/ff0d1162
pacnazn. I'aMmma-nu3nydyenue

53 DOHeprus CBsSI3U HYKJIOHOB B SITPE. bubnnoreka [HOK

S nepHble peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMsbl, TePCIeKTUBEI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyHIaMeHTaIbHbIE

B3auMoercTBusA. EnnHCTBO

(U3UYECKON KapTUHBI MHPAY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMHH. Buj
3BE3HOTO Heba. Co3Be3usl, IpKue
3BE3/b], INIAHETHI, UX BUJIMMOE
nBrkenre. CojIHEYHasI cUCTEMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spomrony CoHIIA U 3BE31

58

Muneunsiii [1yte — Hama
["anaktuka. [TonoxxeHue u nBUXKEHUE
Connua B [Nanaktuke. ["anakTuku.
UYéEpHble AbIPHI B sIpax TajlaKTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KonTponbnas pabota «1eMEeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Poib u mecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(bopMHpOBaHUY MPEICTABICHUI O
¢du3nueckoil kapTHHE MUpa

O6o06matomuii ypok. Mecto
bu3NYECKOI KapTUHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC
Pe3epBHbIil ypok. MarHutHoe mnoJe.
DNEeKTpOMarHuTHasE UHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Pesepurniii ypok. KBanrosasa gusuxa.
68 3JI€1\I/I)€HTBI};I;T OHOMMHU U ? 1 bubmorexa HOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE
OBECIIEYEHME OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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