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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHONH paboueil mporpaMmbl BOCIHUTAHUS U
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pe3ybTaTaM OOYyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peaU3allMi MEXIPEIMETHbIX CBs3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(U3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTHUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca pusuku 111 ypoBHS CpeHETO 00111ero 00pa3oBaHusI TOJI0KEH
pPSAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HMKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPUIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHCTEMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUM SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Jly1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX padbOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kabunera (usuku. Ilpu
3TOM OO0ECTeunBaeTCs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yesieTcs pEIICHNI0 pacY€THBIX U KAUeCTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3NYecKol MOAENbI0, TO3BOJIIOMIME TPUMEHSATh MW3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U WHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MmaTepHalbHO-TEXHUUYECKOMY
o0ecniedyeHn0 yueOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kabuHeTe PU3MKU JOIKHO OBITH HEOOXOJIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanmoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HAydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MMO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUH OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
(du3nyeCKUX 3HAaHUM U HAyYHBIX J0Ka3aTEIbCTB;

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

JlocTrxeHne STUX 1enei 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

npouecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEIHEro 0011ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHWAX, BKIOYAsS MEXaHUKY, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHUsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3anad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS W MPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/IEIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElaeT BBIOOP
poOBeNEeHUsT J1a0OpaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

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

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

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEWHOe aBukeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBrkeHue. J[BUKeHne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAS CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUs KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHus CBOOOTHOTO MaCHMUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUs YIIpYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanmbHoro ra3za. (OCHOBHOE€  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEpMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K H3ompoieccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo u ero xosdduuueHT mosie3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneIT N0 a1nabaTHOMY PACUIUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopaenu napoBoii TypOUHBI, ABUTATEIISI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

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

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJieHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 0OTHOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BUa 3JIEKTPUIECKUX 3apsI0B.
[IpoBOIHMKM,  JAMAJAEKTPUKHM W MOJYINPOBOJHHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHoOcTh  anmekTpudeckoro moiid.  [IpuHuumn



CYyNEpHO3ULIMKU 3IEKTPUUECKUX Mojied. JIMHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
oJIsl.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOITHUKOB.

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

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

DONEeKTpOHHAasT  MPOBOJAMUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue YyCTpPOMCTBAa M TNPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKLMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEN U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOJAIIAIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHON MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMM. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOlyJib ¥ HalpaBlieHHUE. J[BUKEHHE 3apSyKEHHON YaCTUIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKIUU. OJEKTPOABIKYIIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apanes.

BuxpeBoe »leKTpuyYecKoe ToJie. ONEKTPOABIKYIIAs Cujla HHIYKIUU B
MPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue YyCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHunmHble KOJ1€0AHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[Ipencrapiienre o 3aTyXarolUx KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegada U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojiaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

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

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHOi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3alus, nudpakius,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TEJIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

HabGnronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETOMIICHUE,
noJisipu3anus, 1udpakuus, HTepepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIli ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIil yroja MNOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobwuparorire 1 paccenBaromye TuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHHE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBarmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toy4yeHue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPTHUS
IIOKOSI.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpru (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.
OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(boToaTUMK, COJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. Iloctymatel bopa. M3nydeHune u moriionmieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHS 3HEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CroHTaHHOE U BBIHYX/ICHHOE U3ITyUYCHHE.

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

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbsda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepneie peakunu. [lenenue u cuHTeE3 AI€EP.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U NPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

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

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHKCHHUE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ W 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtounu CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B spax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp Gusuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib GU3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiracce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTIpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTNIECKON PEeETKH, CIEKTPATbHBIA aHAJHN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JIMHAKA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera « OU3nKay JTOTKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3alldi OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKA OOYHAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKHX T'yMaHUCTUUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpTaHU3alINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMU MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JI€SITEILHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON UAEHTUYHOCTH, MAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
puUCyIero pu3n4ecKoi HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodeccCHoHATbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYILIECTBICHUE AEHCTBHI B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpOIECCEe
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMU M METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM AesTeNIbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3UYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX OCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (QHU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W AITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaxX (PU3UKH M BO BHEYPOUHOH JACSITCIBHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHJAHOW W WHIWBUIYyTBHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JIEHCTBUSA TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JCHCTBHMA,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHHBATh WJIEW C TO3ULIUU HOBHU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON padOoThI C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO NPUHUMATHh PEHIEHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mporiecce mocTiKeHUS TNYHOCTHBIX PE3YJIbTaATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIICHCTBYETCS HYMOLIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh QJaNTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JIECSITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJECIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

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



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIONb3Ys (DU3UUYECKUE BEIIUYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MeXaHWYECKasi MOINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKU CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbBIX BEIWUYHMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUYMHBI: DJICKTPUUYECKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
NPUHLUN CYNEPNO3ULIUNA CHI, MPUHIUI PABHOMNPABUS HHEPLUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw »>TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTh YCIOBUS UX O€30MacHOTrO MCIOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PYI0BaHMsI, TPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBI CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACIITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYECKHe ABIICHUS,

UCIIOJIb30BaTh MTPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMAaLIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMA U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONH HWHGOPMALMH, MOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMylo HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPa, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

MCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B Tpymme C BBHIMOJHEHHEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PaLMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIEMBI.

K kon1y o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, SAICPHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sijipa MpH PELIEeHUN (U3MUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: 3JIEKTPUYECKAs] TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECWCTBHUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXKECHHE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W NOJAApU3alUs CBETa, JHUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHEKTpa aToMa BOJXOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAas CUila, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHna, MHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJeH, MEepHoJ U 4YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBaTh
(b opMyIIbl, CBS3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETUUUHY C JPYTUMH BEIUYUHAMM;

ONMCHIBATh HW3YYEHHBIE KBAHTOBBIE SBICHUS M IPOLECCHI, HCIOJIb3YS
busznyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TMPABWIBHO TPAKTOBATh (HU3UYECKUNA CMBICI
WCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miia pororddexra,
3aKOH COXPAHEHHS JHEPruu, 3aKOH COXPAHEHUSI MMITYJbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBUS (TPaHUIbI, O0JACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HAMIPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCICIOBAHUIO (PU3UYECKHUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, POBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPECHHS (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3YIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

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

pemiath pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEO0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUH C OMOpPOM Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHONM HWH(POPMALMH, MOJYYEHHOW W3 pa3IMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOrO MCHOJIb30BAaHUS B ITOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHne C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElEsATh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

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

®dazoBbIE IEPEXOBI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.eds00.ru/7f41bf72
ITocTosAHHBIN MEKTPUUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edso0.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoeGanus https://m.edso00.ru/7f41c97c
99 MexaHn4yecKkne U dJIEKTPOMArHUTHBIC 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

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




bu6mmoreka [IOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4. A
3 TOMHO€ PO > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 E:ff:;;f;:ﬁ&é £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E:fg:;j;f;aogglé £41097¢
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE

Ne Hara nupposbIe

Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypcbl

®dusnka — HayKa O PUPOJIE.

1 Hayunsie MeT(})]K bl nofoHI/m 1 4.09 bubmorexa OK

yi g ' https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

9 (hOopMUPOBAHUN COBPEMEHHOM 1 4.09 bubmmoreka [JOK
Hay4YHOU KapTHHBI MHPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTEILHOCTh MEXaHUUECKOTO 1 11.09 bu6nmorexa LIOK
nBukeHus. [lepeMenieHne, CKOpOCTh, ' https://m.edso0.ru/ff0c3508
YCKOpEeHUe

4 PaBHOMEpHOE NpAMONMHENHOE 1 11.09 bubmuoreka [IOK
JIBUKCHHE ' https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 18.09 bu6muoreka [JOK
JIBUKEHUE ' https://m.edsoo.ru/ff0c372e

5 CBobogHOe masieHne. Y CKopeHue 1 18.09 but6mmoreka [IOK
¢BOOOIHOTO ITaIEHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBHKEHHE.

. bubmuorexa [{OK

7 JIBrKeHHne MaTepuaabHOM TOYKH 110 1 25.09

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6nmoreka [IOK
8 lanunes. MHepiimaabHble CHCTEMBI 25.09
p HU https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 cylepno3uiuu cuji. Bropoit 3akoH 2.10 bubnnorexa LIOK
yrep ’ p . ) https://m.edsoo.ru/ffOc3be8
HproToHa 17151 MaTepUaIbHOW TOYKH
Tperuii 3akoH HeroToHa 11 Bu6muoteka [JOK

10 2.10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTH. [lepBas kocMuueckast 9.10 bubmorexa LHOK

- P ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec 9.10 bubnuoreka [IOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdpuunent

13 TpeHust. Cuila CONTPOTUBIIEHUS TIPU 16.10 bubmmnoreka HOK
JBIKEHUH Tela B )KUIKOCTH UJIN ' https://m.edsoo.ru/ffOc3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO 16.10 bubmmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. ' https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPOTO TeIa
NMiynsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. 23.10 bubnuotexa [JOK
NmMnynbe cuibl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHJIBI.

16 Jii} 23.10 bubmuoreka [{OK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPTUH

[ToreHuunanpHas SHEPTHUs.
[ToreHuuanbHas S3HEPTUS YIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUUabHble CUIIbl. CBs3b
paboThl HENOTEHIMAIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTrUM TeJla Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTYTa»

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

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

Muddysus

6.11

6.11

13.11

13.11

20.11

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JIBHKEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

20.11




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTostnHas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

27.11

27.11

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

4.12

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

26

27

28

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

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

MEXIy MapaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a»

4.12

11.12

11.12

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

29

W3onpoueccsl B M€aIbHOM ra3e U
uX rpaduueckoe npeacTaBieHue

18.12

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

30

Buytpennsis sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOTO
rasa

18.12

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

31

Bunae! rerionepenaun

25.12

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

32

VnensHas TEMI0EMKOCT BEIIECTBA.
KonudecTBO TEIIOTHI IpH

25.12

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




tertonepenaye. AnnadbaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33 15.01
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npupoje. Bropoit 3akon 15.01 bubmorexa HOK
Prpone. BTOp ' https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Mpunnun nevictust u KIT 22.01 bu6nmoreka LIOK
TEIUIOBON MalIdHbI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI 22.01
37 DKoJoru4eckue npooIeMbl 59,01
TETUIOIHEPTETHKH
O6o06maromuit ypok
38 «Monexyns Ha;}IIp ¢uznka. OCHOBBI 29.01 bubmorexa HOK
VP ' ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabota mo Teme Bu6 LIOK
noIMoTeKa
39 M .0 5.02
«Monexynapuas pusika. OcHoss! https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 502 bubmmnoreka HOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS 6 LOK
nOIMoTeKa
41 .H i 12.02
BIDRHOCTD BOSHYXa. HACHIICHHEM https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimaeckue n
amop(HbIe Tera. AHU30TPOIUS Bus OK
42 CBOICTB KpucTamioB. Kuakue 12.02 nosmoteka I

Kkpuctayibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/ffOc65f0




[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK
43 YV nenpHas TEIIOTA IJIaBICHUS. 19.02
ACTRHL TEIIOTE TABICHIA https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca 19.02
P https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUN
45 3apsij. J{Ba BUIa SJIEKTPUYECKHUX 26.02 bubmorexa LOK
AL a p ' https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHUKY, JUIIEKTPUKU U
46 H(I)DJ'I OBOJHUKU 3a1f(I:H 26.02 Bubmorexa HOK
YHpOBOZ ’ ' https://m.edsoo.ru/ffOc6bcc
COXpPaHEHHS JICKTPUUYCSCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI 5.03 Bubmuorexa IOK
Y ' p ) https://m.edsoo.ru/ff0c6ced
3aps
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IprHIMn cynepno3unun c 03 bubmmnoreka HOK
SIEKTPUIECKHX MoJIel. JInHun ' https://m.edsoo.ru/ffoc6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 roiist. [Toreniman. PasHocts 12.03 Bubmorexa LIOK
' At ' https://m.edsoo.ru/ffoc6f00
[IOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 Z-)J'IpeKT OCTaTUIECKOM Holjle 12.03 Bubmorexa LIOK
p ' ' https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasl MpOHUIIAEMOCTh
. b K
51 OnexrpoéMkocTs. Konnencarop 19.03 nommorexa O

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcCaTopa"

19.03

26.03

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

54

[IpuHMI nEelCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
anrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

26.03

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma it
ydacTka 1enu

9.04

56

[TocnenoBarenbHOE, TapauIeabHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3ydyeHune cMenaHHoro
COEZIMHEHUS Pe3UCTOPOBY

0.5

9.04

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB 2JEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

16.04

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

58

3axoH OMa 1715 TOJTHOM (3aMKHYTOM)
aneKkTpudeckor nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

16.04

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

59

e3epBHBIN ypok. KonTpoabHas
P K
pabora o Teme "DNeKTpoIuHaMHUKa"

23.04

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




60

/ Beepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«DQNeKTpoIUHAMUKaY /
Bcepoccuiickas mpoBepouHas pabota

23.04

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

61

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

30.04

62

63

64

65

66

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Moanus. I1ma3zma

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

30.04

7.05

7.05

14.05

14.05

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KonrtpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbBIN

67
ANEKTpUYECKUil TOK. TOokH B
Pa3IUYHBIX CpEax»

68 PesepBHbIil ypok. O600mIarommii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

21.05

21.05

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

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




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X

1 B3auMO/iecTBUE. MarHUTHOE MoJIE. 1 2.09 bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. ) https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoO€e noJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. 1 5 09 bubnuorexa [JOK
B3anmMoieiicTBUE POBOJIHUKOB C ' https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHIETHOIr)o nois[ KaT KI/Iy: 1 1 9.09 bubmorexa [JOK

yi ' https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 1.09 bubnunoreka [JOK
«Uccnenosanue neicTBUSA ' https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 16.09 bubnuoreka [IOK
yactuny. Cuna Jlopenua. PaGora ' https://m.edsoo.ru/ffoc9df4
cuiel JIopeHia
DIEKTPOMarHuTHasE MHYKIUS.

6 P YRR 1 19.09

IToTok BekTOpa MAarHUTHOMN




10

uHaykuuu. JJC uHayKuuu. 3aKoH
AJIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
3IEKTPOMArHUTHON UHTYKITUI

NuaykTuBHOCTB. SBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEprus

MAarauTHOI'O ITOJIA KaTyIIKU C TOKOM.

BJIGKTpOMaI‘HI/ITHOC I10JIC

TexHu4eckue ycTpomucTBa U X

IMPUMCHCHHC: ITIOCTOSHHBIC MAI'HUTBI,

ANIEKTPOMATHUTBI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHIL,
WHIyKIIMOHHAS [IeYb
Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
WHIYKIHSD

23.09

26.09

30.09

3.10

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

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

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

11

KonTposbHas pabora no teme
«MarnurtHoe mnoJie.
DJIEKTPOMATHUTHAS MHAYKIUS

7.10

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

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

10.10

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




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KOJICOaHHid Tpy3a Ha
HUTH OT JJIUHBI HUTH U MaCChI
rpy3a»

14.10

14

KonebarenbHpIii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

17.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbh820

15

16

17

18

19

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

[TpencraBneHue o 3aTyXaromMx
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAYECHHUE CUIIbI TOKA
Y HaIIPSKEHUS

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

21.10

24.10

7.11

11.11

14.11

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbbh86

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

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




3BOHKa, FeHepaTopa nepeMeHHOro
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbsTypa ncnonp3zoBanus 18.11
JJIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHnueckue BOJIHBI, YCIOBUS

acnpoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){eHI/I;I u 21.11 bubmorexa LIOK
https://m.edsoo.ru/ff0cca54

JuinHa BONHEL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

29 3Byk. CkopocTb 3ByKa. [ poMKOCTB 25 11 bubnnorexa [HOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX BuGmorexa LIOK

23 cBoiicTBa u ckopocTts. [1lkana 28.11 htts://m.edsoo.ru/ffoccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U

24 TeneBuaeHus. Pa3zButue cpeacTs 2.12
cBs3u. Pagmonokanys

o5 KonTposbnas padora 512 bubnuoreka [IOK
«KoJsie0anust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonuHEHOE pacIpOCTpaHEHNE

26 CBETa B OJHOPOJHOU Cpee. 9.12 bubnnoreka [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka [IOK
27 oTpaxxeHus ceera. [loctpoenue 12.12
p N p https://m.edsoo.ru/ffOcd4e0
n300pakeHMI B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe
28 BHYTPEHHEE OTPAKECHHUE. 16.12 bubnnoreka [HOK
[IpenenbHbIN yroJ MoaIHOTro ' https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue 19.12 bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa ' https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxeHuii B
30 nuH3e. Dopmyra TOHKOW JTUH3EI 23.12 bubmorexa HOK
- POPMY. ’ ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabora
31 «HccnenoBanue cBOMCTB 26.12
M300paXeHUH B TMH3aX»
ucnepcus ceta. CI0XHBINA COCTaB
32 Hucriep 30.12
Oemoro cBera. L[Ber.
33 Wurepdepennus ceeta. Judpaxnus 13.01 bubnnorexka [JOK
ceta. [ludpaknuonnas pemeérka ' https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. 16.01 bubnuoreka [IOK
[Monstpu3anus ceera ' https://m.edsoo.ru/ff0cf02e
OnTudeckue MpudOpPHI U YCTPOICTBA
35 U YCIIOBHSI X 0€3011acHOTrO 20.01
MIPUMCHCHUS
['paHuIB TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH. b
36 53.01 nomroreka [[OK

IToctynatel cnennaibHOM TEOPUHU
OTHOCHUTEJILHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHTENHLHOCTD

bu6mmoreka [IOK
37 OHOBPEMEHHOCTH. 3aMeJICHUE 27.01
AAHOBP s https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHEprus ¥ UMITYJIbC

38 PENATUBUCTCKOMN YacTullbl. CBs3b 30.01 bubnnoreka [HOK
MAaCChI C SHEPTUEH U UMITYJILCOM. ' https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTpoasHnas padora «Onruka.

39 Ocnol;bl cme I/lli)lJIbHOﬁ TeOpHH 3.02 bubmorexa HOK

b P ' https://m.edsoo.ru/ffocf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonsl. Popmyiia [1nanka. 6.02 bubnnorexa [HOK
DHeprus ¥ UMIyjbe GoToHa ' https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIE0BaHNE 56 [TOK

nonMMoTeKa

41 otodddexra. OnbiTel A. I'. 10.02
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddexra. YpaBHEHHE

42 SﬁHMTegHa H(I:I(b(bOTOB(b(geKTa 13.02 bubmorexa HOK

A ’ ' https://m.edsoo.ru/ffod015e
«Kpachnas rpanuna» potoapdexra
Hasnenue cera. OnwiThl I1. H.
43 JleGeneBa. XuMU4eCcKoe ICHCTBUE 17.02 bubmorexa HOK

AeBa. A ' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHE:

44 p p 20.02

dboToreMeHT, POTONATUHK,
CoJTHeYHas OaTapesi, CBETOUO/T
Pemenne 3agau 1mo Teme «JIE€MEHTBI
45 I 24.02 bubnmnoreka [JOK

KBAHTOBOU OIITUKU))

https://m.edsoo.ru/ff0d0302




Mogpens atoma TomcoHa. OnbITEI

bu6mmoreka [IOK

46 Pesepopaa o paccesnnio o- 27.02 https://m.edsoo.ru/ff0d091a

yactull. [nanerapnas Moznens atoma
bu6mmoreka [IOK

47 Hocrynaret bopa 303 https://m.edsoo.ru/ff0dOafa
Wznyuenue u norjuouieHue GOTOHOB

48 MIpH Mepexoie aTomMa C OJTHOTO 6.03 bubnnoreka [HOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBbie cBoiicTBa yactuil. BonHbl

49 ne bpoits. Kopniyckynsipao- 10.03 bubnnoreka [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo 13.03 bubnunoreka [JOK
ONPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYECHUS
CgoiicTpa anb(a-, 6era-, ramma-

51 u3nydeHus. Bnusnue 17.03
pPaZOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3zotonel. Anba-pacna. 20.03 bubnnoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso00.ru/ff0d1162
pacnaz. ['aMmma-uznydenue
OHeprus CBA3U HYKJIOHOB B ;vmpe. BuGmiorexa [IOK

53 Snepubie peakuu. SnepHbIii 24.03

peakTop. [Ipobraembl, IepCreKTUBHI,

https://m.edsoo.ru/ff0d1356




54

55

9KOJIOTHYECKHUE aCIEKTHI SIEPHON
SHEPTreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOIIOIeHUS U
pPErUCTpaluK dJIEMEHTAPHBIX

yactull. Kpyrieli cron 1
«DyHIaMeHTaIbHbIE

B3aUMOJICUCTBUS. ENMHCTBO

(bu3nYeCKOil KapTUHBI MUPa»

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHUHU. By
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrkenre. CojIHEUHasI cucTeMa

27.03

7.04

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

56

57

58

59

Counnne. ConHevHasi akTUBHOCTb.
Ucrounuk sneprun ConHua 1 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
[IOCJIEI0OBATEILHOCTH. BHYyTpeHHEe
cTpoenue 3B€311. COBpeMEHHBIE
IIPEICTABIICHUS O IPOUCXOKACHUU U
sBosroruy CosHIa U 3BE31
Mieunsiii [1yre — Hama ['anakTuka.
[Tonoxenne n nBmxenne ConHua B
lNanmakruke. I'anaktuku. Y€pHble
JBIPHI B IPAX TAITAKTUK

Bcenennas. PazOeranue rajlakTuk.
Teopus boibmoro B3peIBa.

10.04

14.04

17.04

21.04




60

PenukroBoe u3nyyeHue.
Meraranaktuka

Hepemiennsie npo6iieMsl
aCTPOHOMHUHU

24.04

61

62

63

64

65

66

KonTpoJsbHasi padora «aeMeHTbI
ACTPOHOMHUM M aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

O6o6maromuit ypok. Poib u Mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nueckoil Teopun B
(dopMHpOBaHUY TIPEICTABICHUH O
¢bu3nyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUHN O IPUPOJIE
PesepBHBIi ypoKk. MarHutHoOe 1osie.
DNEeKTpOMarHuTHas NHAYKIHS

28.04

5.05

8.05

12.05

15.05

19.05



Pe3epBHblii ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1 22.05
OTHOCUTEIIEHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIeMEHTHI aCTPOHOMUH U 1 26.05 bubmorexa [JOK
P ' https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 0







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaTL Ha NpUMEpax pojdb U MecTo (U3HKU B
101 (bopMUPOBaHUN COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

monen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UJICABHBIN Ia3; MOJEJIHA CTPOCHMSI I'a30B, )KUJIKOCTEN U
TBEPABIX TEJN, TOYEHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BelleCTBA M JJNEKTPOAUHAMUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXx/1IeHnH), TEIUIOBOE pPAaBHOBECHE, MCHApEHHEe, KOHJEHCalMs,

IJIaBJI€HUE, KpPUCTANIM3alMs, KHUIIEHHE, BIIAXKHOCTh BO3]yXa,

MOBBIIIEHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXJIy IlapaMeTpaMu COCTOSIHHMA Trasza B

H30IIpoueccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apa10B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HUCHOIb3ysd (U3NYECKUe
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
10.4 NOTEHIMAJbHAsE HHEPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAHUU TPABHIBHO TPAKTOBAaTh (HU3NYECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYeHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUSI, HUCHOJB3yS (U3MUCCKUE BEIUYUHBL JIABJICHHE Ta3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMUCAaHWKM  TPABUIBHO  TPAKTOBaTh  (PU3MUYCCKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JpYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBAa BEIIECTBA MU
AIIEKTpUYECKUE SBICHUS (MPOLIECCHI), HCIONb3ysd (PU3NYECKUE
BEIMYMHBL:  DJICKTPUYECKUH  3apsil,  DJIEKTpUYEcKoe  TOoJe,
HaNpsOKEHHOCTh 110JI, IOTEHLHUAN, Pa3HOCTh IMOTEHIUANOB; HpU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUECKUE TPOLIECChl U SBJICHHUS, HCIIOJIb3YS
(¢u3nyecKkue 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TATrOTeHMS, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIIMII CYNIEPIIO3ULIAN CUJI, TIPUHIUI
paBHOINpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CcpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOJIIOTHOW TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

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

10.8

10.9

OOBSICHATD OCHOBHBIE TPHUHIUIBI JCHCTBUS MAIlWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HX O€30MMacHOTO

HCIIOJIF30BaHUS B IOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUpOBaTh NMpolieMy (3a7ady) U TUnoTe3y yueOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

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




10.10

OcymiecTBiIATh TpsSIMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCIIOJIBb30BaTh U3BCCTHBIC MECTOAbI OICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3MYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, JIe1aTh BEIBOJIBI 110

pe3yJsibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, Yyd4eOHO-
HCCIIE/IOBATEIbCKON M IPOSKTHOM JSSTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB M Ta00paTOPHOTO 000PYAOBAHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (DM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJlauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUMHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh IMOJYUYEHHOTO

3HA4YCHUs (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4YeOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpHpeTallii U MpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4aeMyro HH()OpMaIUio

10.16

10.17

[TpuBOIUTE NMpUMEPHI BKJIAJa POCCUNCKUX M 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JUIg  oOecriedyeHus O€30MacHOCTH TpU  OOpalleHuu C
npubopaMd U TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY>Karollen cpene

10.18

PaGoTaTh B rpynie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpelnessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YYAaCTHHUKOB

IPYNIBI B PEeLICHHE pacCMAaTPUBAEMON MTPOOIIEMBI

Kon
MPOBEPAEMOro
pe3yJjbTara

111

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

JleMoHCTpHpOBaTh Ha TIpuUMEpax poJib H MeCTO (U3UKH B
($hOpMHUPOBAaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aga4

PacrioznaBath ¢uznveckue siBjaeHUS (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKAsl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TMOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMarHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHHE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BemeCTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) ¥ DOIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3Ys
¢busznyeckue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPUUYECKOE  HAMPSOIKCHUE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth moreHmanos, J/IC, paboTta Toka, HHIYKIUS MAarHUTHOTO
nonsi, cuna Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KoJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce

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




11.5

pPacCTOSIHUE W ONTUYECKas CUja JIMH3BL, IIPU ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEJIWYHMH, UX
0003HaueHWs] U EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJIb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (HOTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7iEp; IPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKUH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOIO COEAMHEHUS IPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpH 3TOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BIPAXKEHHUE U YCIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIllpaBJICHUC BCKTOpAa HHAYKIIMKM MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37AaBAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOILIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEpPEHUM;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO
000pyI0BaHNsl, TIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

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

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEJTUYHH C UCIIOIH30BAaHUEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMpPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3HYECKHUX
BEJIMYMH B BUJE TaOIMI U rpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHus

11.12

11.13

CobOmonaTte mpaBmia 0€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHU B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOSKTHOM ICATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYIOBaHUS

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U MPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIATH
¢du3nyeckre BeIMYUHbBI U (POPMYJIIbl, HEOOXOANUMBIE ISl €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

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

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

11.15

Vcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
uH(pOpMaLKH, [TOJIyYEHHON U3 pa3IN4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MMOJYHYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HHU

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU IS o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, IJsI COXpaHEHUs
3I0pOBbSI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymme ¢ BBIITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpUBaeMOi MpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

1.2

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

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®usnyeckue 3aKOHbl U TEOpHH. [ 'paHuIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KAPTHUHBI MHUDPA, B IPAKTHYECKOU

NEITELHOCTH JTIOAEH

MEXAHHKA

211

212
2.1

2.13

##HParittKUHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpoCTh (CpPEHSS CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M  YCKOpEHHE
MaTepUalbHON TOYKH, MX IPOCKLIUU Ha OCHU
CUCTEMBI KOOPJAMHAT. Cnoxenue

MIEpEMEICHUI U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




)14 CBoOoaHoe majieHue. Y CKopeHue
o CBOOOIHOTO IaJICHUS

KpuBonnHeliHoe nBukeHue. PaBHOMepHOE
JBIDKEHUE  MaTepualbHOM  TOYKM IO
2.15 OKPY’KHOCTH. YIJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEeMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
2.1.6 JBIDKEHUE CHAPSIOB, ICMHBIE U PEMEHHBIC
neperadyu
[IpakTnueckue paboTHL. Hsmepenune
MIHOBEHHON  ckopoctH. MccnenoBanue
COOTHOLLIEHUS MEXY My TSIMH,
IPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
917 paBHbIE  MPOMEXYTKHM  BPEMEHU  IIpH
o PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOMU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

W3ydyenne nBukeHUs Tena, OPOLIEHHOIO

TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

[Mpuammn  oTHOCUTENbHOCTH [ ammies.
221 IlepBriii 3axkoH HproToHa. MHepuunanbHbIe

CHUCTEMBI OTCUETA

929 Macca Tena. Cuna. Ilpunuun cyneprno3uuuu
o cHII

59 Bropoii 3akon HeroTOoHa 111 MaTepUalbHON

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

MaTCpHaJIbHBIX TOUCK

3akoH  BcemupHoro TsroreHus. Cua
224 TsokecTH. IlepBas kocmuueckas CKOpOCTb.

Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJia TPCHUA IIOKOA.
Koaddunuent tpenus. Cuia conpoTuBieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABM)KEHNE

aOCOJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CUJIbl OTHOCUTEIIFHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B 1CO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEUCTBUEM HECKOJbKuX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
B JepopMUpyeMOil MpYyKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBépIIOFO TCJIa, UMCIOIICTO OCh BpalllCHUA

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaJIbHBIX To4eK. MMIynbc cuibl u
M3MEHEHHE UMITYIIbCa TeJla
232 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
234 MomHOCTb CUJIBI
935 Kunernueckass  sHeprus  MaTepHAIBHON
o Touku. Teopema 0 KHHETHUECKOH YHEPIUn
[MorenumaneHast sHeprus. IloreHnuanbHas
936 SHEprus yIpyro nehopMUpPOBaHHOM

NIPYKUHBI. IloTenunanbHas SHEpTUA TCJa

BOJIM3U TOBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIMIOTCHLMAJIBHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHUJ C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaKeET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTel Ted TMpH HEyNmpyrom  yiaape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHUYeCKOM OHCPI'HHA TCJia

3.1

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

3.11

OCHOBHBIE ~ TIOJIOKEHHUSI  MOJIEKYJISPHO-
KUHETUYECKOW  TEOpHUH. BpoyHoBckoe
newkenue. Auddysus. Xapakrep ABHKEHHS

n B3aHMOHeﬁCTBHH qaCTul BECIICCTBa

3.12

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPIABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

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

n3mepenue. [llkana remneparyp Lienscus

3.15

3.16

Mopnens  upeanpHoro rasza. OcHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOPpHU UACAIBHOI'O Ira3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKeHUs vactull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.18

I"a3oBbIe 3aK0HBI. M30mpoI1IeCChI B HACATBHOM
ra3e¢ C NMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[Ipaktuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamMu

COCTOSHUA pa3spCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMaA. BHyTpeHHHH
OHEPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomnyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

3.24

Buael Temmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIHS, u3llydeHue. Tenno€MKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30MPOIIECCaM.

I'paduueckas uHTEpHIpeTais paboThl raza

3.25

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

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

3.2.6

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

HpO6JICMLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue yCTpOMCTBA:! JBUTaTelb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAWJIbHUK, KOHAUTTUOHCD




3.3

4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

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

INEPEXO/IbI

331

3.3.2

ITapooOpazoBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YaenbHas TeEIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPbI KUIICHUA OT AAaBJICHUS

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

3.3.3

Teépmoe Temo.  Kpucramuimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

COBpeMeHHHC MaTcpHrabl

3.34

3.3.5

3.3.6

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TerutoTa tiasienus. Cyomumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHH
MOJTyYeHHSI COBPEMEHHBIX MAaTEpHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

[IpaxkTrueckue paboTHI. N3mepenne

BJIA)KHOCTH BO31yXa

OJIEKTPOAMMHAMUKA
###HPar#i##OJIEKTPOCTATUKA

411

41.2

Onexktpuzauust Tel. OJIEKTPUYECKUH 3apsij.
JIBa Bu/1a 37€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, UK TPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'0 3apdaa

41.4

Bsaumonericteue 3apsinoB. 3akoH Kynona

415

Onektpuueckoe  nose.  HampsoxénHOCTh

QJICKTPpHUICCKOI0O T10JIA. HpI/IHI_[I/IH




4.2

4.1.6

cyneprno3unuu. JIMHUKM — HaNpAKEHHOCTH
AJIEKTPUUECKOTO OIS
PabGota cun 3IEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKHN U OUAIIEKTPUKU B TOCTOSIHHOM
JeKTpUYecKoM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

4.1.8

DIIEKTPOEMKOCT. Konpaencarop.
ONeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

3Hepr1/1;1 3apsXKCHHOI'O KOHACHCATOopa

4.1.9

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTouHMKM TOKA.
Cuna Toka. [TocTosaHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOe, napajenbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snextpudeckoro Toka. 3akoH [xoyss
4.2.5
— Jlenua
4.2.6 MOIHOCTb 3IEKTPUUYECKOTO TOKA
anekTpoaBmkymas cuna (gamee — DJIC) u
427 BHYTPCHHEE  COMPOTUBJICHWE  HCTOYHHKA

ToKka. 3akoH Oma amsi TOTHOM (3aMKHYTOM)

anekTpudeckoit renu. Kopotkoe 3ambikaHue




4.2.8

4.2.9

DONeKTpOoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUS
METaJIJIOB oT TEMIEPaTypHl.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
noJynpoBoJHUKOB. CBOMCTBa p-n mepexoja.

[TonmympoBOIHUKOBBIE IPUOOPEI

DONEeKTpUYEeCKUH TOK B DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOoLUaIs.

DIeKTpoIn3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOSTENPHBIE W HECAMOCTOATEIbHBIN
paspsia. PaziuyHbie TUIIBI CAMOCTOSATEIBHOTO

paspsaa. Monnus. [1nasma

TexHudeckue  yCTpOMCTBA:  aMIIepMETD,
BOJIbTMETP, peOCTaT, HWCTOYHUKU TOKa,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKYyMHBIN
MO, TEPMUCTOPBl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJI, TaJlbBaHUKA

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJa 3JIEeMEeHTAa

IIpoBepsiemble 3JIeMEHTBI COEPKAHUSA

4

SJIEKTPOAMHAMUKA




4.3

#HHParH#MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA A

43.1

NHAYKINA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHUTOB

4.3.2

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

IIOCTOAHHBIX MArHUuTOB

4.3.3

4.3.4

MarauTHOe MoJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuii nosst JJIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOIO
MPOBOJIHHMKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBre MPOBOJHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICeHUE

435

4.3.6
4.3.7

4.3.8

Cuna JlopeHna, eé MOJYJIb "
HarpasjieHue. JIBUKEHue 3apsyKEHHON
YaCTHUIIbI B OJJTHOPOTHOM MarHUTHOM IIOJI€.
Pabota cunsl Jlopeniia

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIUH
IToTok BeKTOpa MAarHUTHON MHIYKIIMU
O/C WHTYKITUH. 3akoH

ANEeKTpOMarHuTHOW nuHaykiu Dapanes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIOWHA B MNPOBOJHHUKE, ABMIKYHICMCH
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauMTHOM IIOJIC

4.3.10

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykuu. IJ1C caMOnHIyKIIUA
DHeprusi MarHUTHOTO TOJI KaTYIIKH C

TOKOM

4.3.13

aﬂeKTpOMaFHI/ITHOe 10J1€




TexHuueckne YCTpONCTBA: MMOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 JJIEKTPO/BUIATENb, YCKOPUTENH
JIEMEHTAPHBIX ~ YaCTHll, HWHAYKIMOHHAsS

11I€4Yb

[IpakTuueckue paboTHI. N3yuenue
MarHMTHOTO TIOJII KaTYIIKH C TOKOM.
HccnenoBanue nelCTBUS IMOCTOSIHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SBJICHUS

3JIEKTPOMArHUTHON MHIYKLIMHU
5 KOJIEBAHMS U1 BOJIHbBI

#H#HPartHH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

KonebarenbHas cucrema. CB0OOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
511
ITepwion, wacrora, ammmrtyna u ¢asa

KOJIeOaHu

[IpyxuHHBIH MasTHUK. MaTeMaTH4eCKui
5.1.2

MasATHHK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
5.1.3 Kunematnueckoe  u  AMHAMUYECKOE

OMMCAaHME KOJIEOATETBHOTO JIBUKECHUS

5.1
[IpeBpamenue SHEPIUU npu

rapMoHHYeckux  KkonebOaHusix. CBs3b
514 AMILTUTY/TbI KoJIeOaHui UCXOIHON
BEJIMUMHBI C aMIUTUTYAaMH KosieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaJbHOM  KOJIEOATeIIbHOM  KOHTYpE.
>15 AHanoruss MeXIy MEXAHUYECKUMHU W

OJICKTPOMAarHMTHbIMHA KOJ€OaHUSIMHU.

®opmyina TomcoHna




5.1.6

2.1.7

3aKOH COXpaHEHUs SHEPTUuu B UI€aTbHOM

Kosie0aTeaIbHOM KOHTYpE

BrinyxaeHusie MEXaHUYECKUE
kosiebanus.  Pesomanc. PesoHaHcHas
KpHBas. BeinyxaeHnbie

OJICKTPOMAardiuTHBIC KoJIeOaHMS.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEUCTBYIOIIIEE 3HAUCHUE
CWJIbI TOKA U HaPSYKEHUS

Tpancpopmarop. [IpousBoactso,
nepeaaya u noTpedaeHue 3IEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIPU
IIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPrHUHU.
KynsTypa HCII0JI30BAHHUS

3JIEKTPOIHEPTUHU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpolcTBa: cedcmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHUN
NIEKTpoIepeaay

[TpakTnueckne padotel. HccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHuit
I'py3a Ha HUTHU OT JJIMHBI HUTH W MACChI
rpy3a. VMccinenoBanue nepeMeHHOTO TOKa
B enu u3 HIOCJIeIOBATEIHEHO
COEMHEHHBIX KOHJIEHCATOPa, KaTYIIKU H

pesucropa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanudeckne BOJTHBI, YCIIOBUS

pacnipoctpanenus. Ilepuon. CkopocTtb

5.2 >21 pacIpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHsle ¥ MPOAOIBHBIE BOJIHBI

£ 95 ###Par## Nntepdepenuus u qudpaxius

MEXaHHNYCCKHX BOJIH




5.2.3

5.24

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

BricoTa Tona. TemOp 3Byka

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IYy4YeHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenrauus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKYyM€

5.25

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHE, TPEeTOMIICHHUE, MOJSpU3aLus,
mudpaknus, uHTepdepeHus. CKopocTh

OJICKTPOMArouTHBIX BOJIH

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

TEXHHUKE U OBbITY
[IpuHUIMOBI PafUOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHuueckue ycTponCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YJIbTpPa3ByKOBast
JUAarHOCTHKa B TEXHUKE U MEIULUHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParf##OIITUKA

531

5.3.2

5.3.3

[IpssmonuueliHOE pacnpocTpaHeHue
CBETa B OJTHOPOJIHOM cpene. JIyu cBerta
OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHue n300paxeHuii B IIIOCKOM
3epKaie

[Ipenomienne cBera. 3akOHBI MPETOMIICHUS
CcBeTa. AOGCOIOTHBIH MoKa3aresb

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaKCHUMA




5.35

5.3.6

5.3.7

Hucnepcust cBera. CIOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparone 1 paccemBalolIue JHH3HI.
Tonkas nun3za. POKyCHOE PacCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
®dopmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JaBaeMoe€ JIUH30HU

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITUKH

5.3.8

Hutepdepennus cBera. KorepeHTHbIe
HCTOYHUKH. VcnoBuss  HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
uHTEPPEPEHIIMOHHON KapTUHE OT JBYX

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

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmus  cera.  Judpakinmonnas
pemérka. YciaoBrue HaOMIOACHUS TIaBHBIX
MaKCUMYMOB npu naIcHuN
MOHOXPOMaTHUYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBIA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKa,  JAu(dpakUOHHas  pemeéTka,

TIOJISIPOU T

[Ipaktnueckne  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  u300pakeHW B  JUH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKHU. ITocTymatsl TEOPUHU

OTHOCUTCIIBHOCTH: HHBapUaHTHOCTDb




MOJYJII CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b MacChl C SHEPTUCH U HMITYJIBCOM
6.4 CBOOOJHOM YacCTUIBL. ODHEPrus MOKOA
CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U31KA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C €ro 4acTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTKpBITHE u HCCIIEIOBAHKUE
7.1.2 dotorddekra. Ombitel A.I'. Cronerosa.
3akonbl poTodddekra
YpaBHeHUE DOHHINITENHA hilat:e
7.1.3 dororddexkra.  «KpacHas  rpaHUIAN
¢doroaddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
715 XUMHYECKOE NEUCTBHUE CBETA

Texuuueckue yctpoiicTBa: (OTOIIEMEHT,
7.16 dorogaTyuk, COJIHEYHas Oatapes,

CBETOINOI

CTPOEHUE ATOMA

Monens aroma Tomcona. OmBITE

7.2.1 Pesepdopna o uccnenoBaHUIO CTPOSHHS
atoma. [ImanerapHas Mojellb aToMa
IToctrynater  bopa.  W3nyuenne u
norjomieHue (OTOHOB TIPU  TMEPEXoe
7.2.2 aToMa C OJIHOTO YPOBHS DJHEPrud Ha

apyroi.  Bupel  cnektpoB.  Cnektp

YPOBHEW dHEPrUHU aTOMa BOJAOPOAa




7.3

7.2.3

7124

BomnHoBEIe cBoiicTBa yactuil. BoiHEI Oe
bpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CrooHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT PaOOTHI Jiazepa

7.2.5

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

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktnueckue paboTel. HaGmronenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meroapl HaOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompeneneHuto cocraBa
paaroakTUBHOTO u3NMyueHus. (CBoicTBa
anbda-, OeTta-, ramMMa-u3JIy4deHusl.
BnusHMEe pamMoakTHBHOCTH Ha JKUBBIC

OpPraHUu3MbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ncio

sapa. M3oTonsl

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

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledext macchl sipa

7.3.6

7.3.7

Snepubie peakuuu. JleneHue U CUHTE3
anep
Snepueii  peaktop.  TepmosimepHbIN

CHHTC3. HpO6HCMLI U TCPCHCKTUBLI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM HDHEPreTUKU. IKOJOTMYECKHE

aCIEKTHI SIEPHON DHEPIeTUKU

DOneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHudeckue yCTpOMCTBA:  JO3UMETP,
Kamepa BuiibcoHa, SAJIEpHBIA peakKTop,
aToMHast 6oMba

[Ipaktuyeckue pabotel. McciaemoBanue
TPEKOB YacTHIl (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnus, sIpKue

3Bé32H)I, IIJIaHETHI, UX BUAUMOC IBUXKCHUC

Comnueunas cucrema. l[lmaHeTsl 3eMHOU
rpynmnbl.  [lmaHeTbl-TUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI. MaJII)IG

testa ComHEYHOH CUCTEMBI

8.3

8.4

8.5

Connue, dortochepa u armocdepa.

ConHeyHast akTUBHOCTb
Wctounuk sneprun ConHua u 3B€371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBEeTUMOCTb, pajinyc, TeMIepaTypa,
Ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTH.
3BE3pl IVIABHOM  MOCJIEAO0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIs

3BE€37] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

8.7

##HPar###BayTpeHHee CTpoeHHe 3BE3.
COBpeMeHHI)Ie IpEeaACTaBICHUA (6]
poucxXoXxaeHnn U sBomoru CorHua u

3BE3]1. DTAIbI JKU3HU 3BE3]T

Mneunsiii [lyte — nHama [amakTuka.

CrnupanbHas ~ cTpykTypa [ amakTukwy,




8.8

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

HOJACUCTEMBI | allTakTUKHU

Tuner ranaktuk. PagworasakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO0na. Pasz0eranue rajgaxkTHK.
Bo3pact u paguyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsyein

Bcenennoii». PenmukroBoe H3JIy4YCHUC

8.10

MacmitabHast  cTpykrypa  BceneHHoil.
Meraranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUH




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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