MHWHHUCTEPCTBO MPOCBEIHIEHUA POCCUMCKOM ®EJEPAIIUU
Komuret o o6pazoBanuto Cankr-IlerepOypra

['BOY rumnazus Ne70 [lerporpanckoro paitona Cankr-IletepOypra

PACCMOTPEHO COI'TTACOBAHO YTBEPX/IEHO:
Ha MeToIM4YeCKOM 3aMECTUTEJIEM JIUPEKTOpa Hupexropom
00bEeTUHEHNHT o YBP I'BOY rumuazuu Ne 70
ITporokoi Ne 1 O.H. Bonnapen [Terporpaackoro paiiona

Cankr-Ilerepoypra

g;(jf;; ali/IBTre}J/IiTla\t/I 20026 T. «28» aBrycra 2026 r. LA, Anbcentosa/
[Tpukaz Ne 59 ot 31.08.2026 r.
Kymux E.T'.
[ N

DOKYMEHT NOANUCAH
YCUNEHHOW KBAJIM®ULIMPOBAHHOW
SNEKTPOHHOW NOANUCHLIO

CepTtudukar: f0818e9019880bfe2debc041144a6b62fa%afcfe
Bnapeneu: Anoceutosa /lugua AptyposHa
DewncreuteneH: ¢ 23.01.2023 no 23.01.2028

\ J

PABOYASA ITPOT'PAMMA
yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st 10-11 knaccoB cpegHero ooiero 0opa3oBaHus

Cankr-IlerepOypr, 2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUM TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO MOJX0/Ia.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTHUN B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMH U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MIO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 111 ypOBHS CpEHETO 00IIET0 00pa30BaHUS MOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

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



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOIHM, a Takke 00CYXIEeHHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posiid GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEMHO-AESTENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaM3yeTcs MPEKIe
BCEro 3a CYET OpPraHM3allMU 3KCIEPUMEHTAIbHON AESITENbHOCTH O0YyYarolIuXcs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMI CHUCOK YYEHHYECKUX NPAKTUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecrneurnBaeTcsl OBJAJeHUE OOYYaloIUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHUE yesieTcs pEIIeHNI0 PaCUE€THBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 337a4u C SBHO 3aJJaHHOU
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKaroulei
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAECNU IS CUTyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaabHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOro mporecca 0a30BbIil ypOoBeHb Kypca (PU3UMKKM HAa ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE U BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMme 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUWA s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIIEUMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

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

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

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE NMO3HaHUs U (POpMHpPOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

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

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrkeHne STUX Ienei oOecrednBaeTCsl pEIIeHHeM CIEIyIOMNX 3a7ad B

npouecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEIHEro o01iero oopa3oBaHus:

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

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKUX SBJICHUM B TMpPUPOJAE U NI NPUHATHSA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

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

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HHTEpIpeTaluu UHPOpMAIlUH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

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

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 vaca B HezielN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb Ja0opaTOpHBIX U
NPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

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

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrkeHue. /J[BUKEeHNE MaTEpUAIBHON TOUKH IO OKPYKHOCTHU
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] YIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

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

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnyecTBo BemecTBa. [loctosinHast ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEel KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTaTeNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

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

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTaJUIM3anus. Y ienbHast Teriora miasineHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHuYecKue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

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



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. JlusnexkTpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COINPOTUBIICHHUE. YAENbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 MOJTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u MpUMecHast POBOJIUMOCTh
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

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

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOABMKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

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

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYyKIUW. KapTWHa JMHWUKA MAarHATHOM WHIYKLIHMM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonercTtBrue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIAs CUJa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHON
nHaykunu @apazes.

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuona, wactora, amrmumtyna u (asa KoseOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

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

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



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

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

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

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

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas muH3a. DokycHOe paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETa.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOmnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

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

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITyJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPOJIA.

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

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomsl.

Anbpda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMoJieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

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

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

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHUE



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

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALNTHIECKON PEIETKH, CIEKTPATbHBIN aHATU3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajnap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «@Du3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yueOHOTro npeaMera «Pusukay J0JKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaanu3alldi OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

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

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aMMOIEHCTBOBATH C COIMATIbHBIMA MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

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

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

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

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

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUUS B  pacCMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIEHUBATh PUCKH TOCJICICTBUHN ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIFOYEBBIMU MOHSATUSIMH M METOJIaMU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IE€Th HaBBIKAMH MOJIy4€HUs MHGPOPMALUU (PU3NYECKOTO COACPKAHMS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JACATEITHLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHWH YyYaCTHUKOB, OOCYXIAaTh pPEe3yIbTaThl
COBMECTHOH paboTHI;

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

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

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

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHMIIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

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

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO WX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

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

CaMOCO3HaHMsl, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
AMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

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



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcalus, IUIaBJICHUE, KPUCTAUIM3aIuUs, KHUIEHHUE, BIAKHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UUECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS U €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPIUsl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIL3Ys (PU3NUECKUe
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PY0BaHUsI, IPOBOAUTH OIBIT U (OPMYIIUPOBATH
BBIBOJIBL;

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJIbTAaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HMHGOPMALMH, TMOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM MTPOOIIEMBI.

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

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS  CBETa, JAUCHEPCUS CBeETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJisA, cuwia Ammepa, cuna JlopeHna, MHIyKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuW, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

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



aTOMHBIX SI7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W E€IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEIHLHOTO U MaPaJJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHa mis Gotorddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHMUS
AIEKTPUYECKOrO 3apsAJia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

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

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

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

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIIPHOM HMH(GOPMALMK, IOJIYYEHHONM W3 pPa3IMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.
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1.1 | ®usuka 1 METOIBI
HAyYHOTO IIO3HAHUS

®du3rKa — HayKa O MPUPOJIE.
Hay4unsle MeTOIBI IO3HAHUS
OKPY’KaIOILIET0 MUPA.

Ponp sxcniepumenTa u Teopun

B [IPOLIECCE TO3HAHUS IIPUPOJIBI.
DKCIEpUMEHT B (PU3HUKE.
MopenupoBanue puznuecKux
ABJIEHUH 1 IporieccoB. Hayunbie
runote3bl. u3nuecKue 3aKOHbI

Y TeopuH. ['paHuIIbI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHIU
COOTBETCTBHUS.

Pounb 1 mecTo pusuku

B (pOpMHUPOBAHUHN COBPEMEHHOM
HAay4YHOW KapTHUHBI MUpa,

B IIPAKTUYECKOM JIETENBHOCTH JIFOAEH

N3yuenne HaydHBIX (AMITUPUICCKUAX
¥ TEOPETUIECKIX ) METOIOB MTO3HAHUS
OKPYXKAIOIIET0 MHPA.

OO0cyxneHue rpaHull MPUMEHUMOCTH
bu3HIECKUX 3aKOHOB U TCOPHIA.
PaGoTa B rpymme mo moaroToBke
KOPOTKHUX COOOIICHH O POJIK U MECTE
(GU3UKY B HayKe U B MPAKTUYECKOU
NESITEIbHOCTH JIIOJIEN.

JleMoHCTpa1usi aHAJIOTOBBIX

1 TA(PPOBBIX H3MEPUTEITBHBIX
pUOOPOB, KOMIIBIOTEPHBIX JATIUKOB.
OcBoeHnEe OCHOBHBIX MPUEMOB pa0OThI
¢ uudpoBoii 1abopaTopueii no puznke

Htoro no pazgeny




Pa3nen 2. Mexanuka

2.1

KunemaTtuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema orcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHHE MaTEPUATIbHON TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduky 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, TyTH

Y IEPEMEILICHUSI MaTepUATbHON
TOYKH OT BPEMEHH.

CBoOoaHOe majieHre. Y ckopeHue
CBOOO/THOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHe MaTepUAIbHON TOUKH
110 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JITHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOparieHus.

[leHTpOCTPEMHUTEBEHOE YCKOPEHHUE.

TexHnuyecKkne yCTporucTBa

[IpoBeneHue IKCIIEPUMEHTA: U3yUEHUE
HEPABHOMEPHOTO IBUKEHUS C LIEJIbIO
OINpPEEICHUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, IPOUJIEHHBIMU TEJIOM

3a MOCJIeA0BaTENIbHBIE PABHBIE
MIPOMEKYTKH BPEMEHU

IIPU PAaBHOYCKOPEHHOM JIBH>KEHUU

C HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO;
M3YUYCHUE IBUKEHUS [IapUKa B BI3KOU
KUIKOCTH; U3YUCHHE JIBHXKCHHUS TEa,
OpOILIEHHOTO TOPU30HTAIIBHO.
OObsicCHEHUE OCHOBHBIX TPUHIUIIOB
JICVUCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIUJOMETp, LEIHbIE

Y pEeMEHHBIE TTepejauu IBIOKCHUS;

U yCIIOBUM WX 0€30MacCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3ZHHU.

Pelenue pacueTHbIX 3aa4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCHUMOCTEN KMHEMAaTUYECKHUX
BEJINYMH OT BPEMEHHU

JUJIS. PABHOMEPHOTO




Y IPAKTUYECKOE IPUMEHEHUE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepe1aun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYKCHHSL.

Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIIeH
YKU3HH: PABHOMEPHOE

1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJiCHUE TEII,
JIBIDKCHHUE 10 OKPY>KHOCTH.

Onucanye MEXaHUIECKOTO IBHKECHUS
C UCITOJIb30BaHUEM (PU3MUECKUX
BEJIMYMH: KOOPJMHATA, ITYTh,
MepeMeIleHHE, CKOPOCTh, YCKOPEHHUE.
PaGoTa B rpymnmax npu miaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETAINH
PE3YJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJIHUTENILHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuyKka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [lpuHnun
Cynepro3uunu cuil. Bropou 3akoH

Herorona i1 MmaTepuaibHON TOUKMU.

Tpernii 3akoH HerotoHa

JUTSI MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAs CKOPOCTb.

CpaBHEHME MacC B3aMOICUCTBYIOIIUX
TeJl.

W3ydeHne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT fehopMallii; CpaBHEHHUE
CHJI TPEHUS TTOKOSI, KAUCHUS

U CKOJIB)KECHHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcnepuMeHTa:
WCCJIEIOBaHHE 3aBUCUMOCTH CHJII
YIPYrOCTH, BOSHUKAIOIIUX

B MPY>KUHE U PE3UMHOBOM 00pa3sIie,




Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buapl TpeHus (MoKos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS U cujia
TpeHus nokos. Koappuuuent
TpeHus. Cuia COpOTUBIICHUS
MIPH IBMO>KEHHUH TeJa B )KUAKOCTH
WJIM rase.

ITocTynarensHOE U BpalaTenbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [ledo cunbl. YcnoBus
paBHOBECHs TBEPAOTO Tea.
TexHuyeckue yCcTporucTBa

U IPaKTUYECKOE TPUMEHEHUE:
HOJIIIUITHUKH, IBUKECHHUE
UCKYCCTBEHHBIX CITyTHUKOB

OT UX JepopMaIliK; H3y4YCHUE
JBIDKEHUS OpycKa 10 HaKJIIOHHOM
IJIOCKOCTH; MCCIICIOBAHUE YCIIOBHM
pPaBHOBECHUS TBEPOTO TeJla, UMEIOIIETO
OCh BpAIIICHUH.

OOBscHEHHE 0COOCHHOCTEH
PAaBHOMEPHOT'O U PAaBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO JIBHKCHUS,
CBOOOIHOTIO MaACHHUS TEM, IBMKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMHUPHOTO TATOTCHUSL.
OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JIENCTBYS MOAIIAITHUKOB U UX
MPAKTUIECKOTO MTPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenne pacueTHbIX 33124 C SBHO
3aIaHHOUN (PM3UYECKON MOJIEITBIO

C HCI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TMHAMUKHU.

PacrosnaBanue GpU3NYECKUX SIBJICHHM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
’KU3HH: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 GU3NIECKUX MPOIIeCCOB

U ABJIEHHUH C UCHOJIL30BaHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMHPHOTO
tsarorenus, |, || u 11l 3akons1 HeroToHa,




IMPUHOUII CYIICPIIO3UITUK CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHCPUHAJIBHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKE

Nmnynec maTepuanbHON TOUKU
(Tena), cuCTEMbI MaTepUATIbHBIX

Touek. IMITyIbC CHITBI M U3MEHEHUE
AMITYJIbCA T€JIa. 3aKOH COXPaHCHUS
UMITyJIbca. PeakTUBHOE ABUKEHHUE.

Pabota cuibl. MOIITHOCTD CHIIBI.
Kunernueckas sneprus
MaTepUAIILHOM TOYKH. TeopeMa
00 U3MEHEHUU KMHETUICCKON
SHEPTHUH.

[TorenuuanbHas SHEPTHSL.
[TorenuuanbHas 3HEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHasg YHEpPrus Tena
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
[lorenunansHbIE U
HETOTEHIIUAJIbHBIE CHIIBI. CBSI3b
pabOThl HEMOTEHITUATBHBIX CHII
C UI3MEHCHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXaHUYECKON
SHEPTHH.

Yupyrue v Heynpyrue
CTOJIKHOBCHMSI.

[IpoBeneHue IKCIIEpUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U1 pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPruu Tela

Ha IMPUMEpPE PaCTHKEHUS PE3UHOBOIO
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYHH.

Pemenune pacueTHbIX 3a1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKU U 3aKOHOB
COXPAHEHUH.

Pemenne kauecTBEHHBIX 33124

C OMOPOM Ha U3yUYEHHBIE B pa3jiese
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBIICHUS.

OnucaHye MEXaHUYECKOTO IBHIKECHHUS

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: UMITYJIbC T€Ja, KHHETHYECKAs
SHEPrUs, NIOTEHLIHAIIbHAS YHEPIHS,




TexHu4yeckue ycTponucTBa MeXaHH4YecKas paboTa, MEXaHHYeCKas

Y IPAKTUYECKOE TPUMEHEHUE: MOIIHOCTb.
BOJIOMET, KOIIEp, NMPY>KUHHBIN AHann3 pU3n4IeCcKuX MpoIeccoB
MACTOJIET, JBUKEHUE PAKET U SIBJIEHUH C UCHOJb30BAHUEM 3aKOHA

COXPAaHECHUSI MEXAaHUYECKOW dHEPIuH,
3aKOHA COXPAHEHHS UMITYJIbCA.
OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U IPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: BOJOMET, KOIIEp,
IIPY>KUHHBIN [TUCTOJIET.

OOBbsiICHEHUE TBUKEHUS PAKET C ONIOPOI
Ha U3YYEHHbIE (PU3NYECKUE BETUYUHBI
Y 3aKOHbl MEXaHUKHU.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI

JUISl TIOUCKA, CTPYKTYPHUPOBAHUS,
MHTEPHPETALNN U IPEICTABICHUS
uH(pOpMaIUK, KPUTUIECKUN aHAITN3
noJryqaemMoi nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nYeCKUX BEIIMYHMH, TPOBEPKA
IIPEJIOKEHHBIX THIIOTE3

Hroro no pazneny 18




Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPHUH
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OCHOBHBIE MMOJOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapakrep IBHUKEHUS

Y B3aUMOJICHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyecTBo
BemiecTna. [locrosHnas ABoraapo.
TerioBoe paBHOBECHE.
Temnepatypa u ee U3BMEPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATHLHOIO Ta3a.
AOcoI0THas TeMreparypa Kak mepa
CpeIHEN KHHETHUYECKON SHEPTUHN
TETUIOBOTO JIBUYKCHUS YACTHII T'a3a.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KianeipoHna.

3akon JlansTona. M3omporiecchl

IIpoBeneHne 3KCrIepUMEHTa:
OIIPEJEIICHUE MACChI BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHH 00beMa KOMHATHI, JaBJICHMUS
U TEMIIEpaTyphl BO3ayXa B HEM;
UCCJIEIOBAHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicCHEHUE OCHOBHBIX TPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapomeTpa

U yCIIOBUM X 0€30MacCHOT0
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue puznueckux sBICHUN

B yU€OHBIX ONBITAX U OKpYXaromieu
KU3HU: TUDPy3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CPEIHSAS] KHHETUYECKasl SHEPT U
Xa0TUYECKOTO JIBMKEHUS MOJIEKY,
CpEIHEKBAIpaTUYHasl CKOPOCTh




B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHnueckne ycTpomcTBa

1 IPaKTHYECKOE MPUMCHCHHE:
TEPMOMETP, OapOMETp

MOJIEKYI.

AHann3 pU3n4eCcKuX MporeccoB

U ABJICHUM ¢ ucroyib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHUS MOJIEKYJI ¢ aOCOIFOTHOM
TEMIIEPATypPOH.

Pelenue pacueTHbIX 3a1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynmnax npu miaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3YNBTATOB OIBITOB M AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOUHAMUKH

10

TepMoanHaMuyeckas CUCTEMA.
BHuyTpeHnHss sneprus
TEPMOJNHAMHUYECKON CUCTEMBI

U CITOCOOBI €€ N3MEHCHHS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OJTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEePENAaYu: TEIIIONPOBOAHOCTb,
KOHBEKLMS, U3IIyUYCHUE. Y IeTbHAs
TEMJIOEMKOCTh BEIIECTRBA.

[IpoBeaeHuE 3KCIEPUMEHTA: U3MEPEHUE
YAEIBbHOW TEIJIOEMKOCTH BELIECTBA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYHMH.

N3yuenue Mojienei mapoBoi TypOUHBI,
JIBUTATENII BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE IPUHITUATIOB TCUCTBUS

U yCJIOBUH 0€30MacHOr0 UCHOJIb30BAHUS




KonunuecTBo TemnoTsl

MIpH TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. IlepBbiii 3aKOH
TEPMOJUHAMUKH.

[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TpOLIecCcaMm.
['paduueckas uaTEpnpeTanus
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
Heob6patumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEWCTBUS TEIJIOBBIX MAIIUH.
[IpeobpazoBanms YHEPTUN

B TEIUIOBBIX MalllMHAX.
KoadduimenT noneznoro geicTBus
TETJIOBOW MaIlINHBI.

Huxn Kapuo u ero kosduipeH
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETJIOOHEPTETHKHU.

TexHuueckue ycTpoucTaa

U TIPAKTHYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOI XOJIOIMIIBHUK,
KOHJIUIIMOHED

B IIOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUIIbHUKA, KOH/IULIHOHEPA.
Omnucanue CBONCTB TeJ U TEIJIOBBIX
SBJICHUH C UCIIOJIb30BaHUEM
(u3NUYeCKUX BEJIUYUH: JaBJICHUE rasa,
TeMIlepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIS1 SHEprus, padboTa rasa.
Pemenue pacueTHbIX 3a4a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

Y TEPMOJVNHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE B pazJieie
«MonekynsipHas puzmka

Y TEPMOJMHAMUKAa 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmnax npu aHaiuze
JIOTIOJTHUTEBHBIX UCTOYHHUKOB
uH(pOpMaIUK IO TEME




3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE NEPEXOABI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AGcoIoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO311yxa. HaceleHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUS OT JaBJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Tena. AHU30TPOIUs
CBOWCTB KpUCTAIIOB. JKuakue
kpuctajuibl. COBpeMEHHBIE
Matepuaisbl. [napnenue

Y KpUCTA/IM3aIus. Y AeabHas
TerioTa miasieHus. Cyoaumanus.
YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHuueckue ycTpoucTaa

U MIPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HaHOTEXHOJIOTUHU

IIpoBeaeHUE SKCTIEPUMEHTA: U3MEPECHUE
OTHOCHUTEJILHOM BIaKHOCTH BO3IyXa.
Ornenka aOCOTIOTHBIX 1 OTHOCHUTEJILHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3MIECKUX
BEJIMYHH.

N3yyeHune CBOMCTB HACKIIIICHHBIX
1apoB, CII0COO0B U3MEPEHHUS
BJIQXKHOCTH.

HaOmronenne kumenus

IIpY MIOHWKEHHOM J1aBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPHUCTAJUIMYECKOTO BEIIIECTRA.
OOBsICHEHHUE MPUHITUIIOB ICHCTBUS

1 yCJI0BHUI 0€3011aCHOTO HCII0JIb30BAHMS
B IMOBCETHEBHOM XKU3HU TUTPOMETPA,
MICUXPOMETpa, KaJIOpUMETpA.

N3ydyeHne TEXHONIOTUI OIYyYECHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE
HaHOMAaTEePHUAaJIOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PHU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TENJI0BOro Oajianca.

Pemenne xkauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SIBJICHHS T10 TEME.




Pacnio3naBanue Gu3NYECKuX SBICHUN
B yUEOHBIX OIBITAX U OKpYXKaroleu
KU3HU: Aeopmaryisi TBEpAbIX TE,
HarpeBaHue U OXJIAXKICHUE Tell,
U3MEHEHHUE arperaTHblX COCTOSTHUM
BEIIECTBA U OOBSICHEHNE X Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanne nHOOPMATMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
U TIpeJCTaBJICHUs HH(OPMaLUU IpU
MOJATOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHKA
4.1 | DnexkTpocraTuka 10 DunekTpu3zanus Teil. Jnektpuueckuid | [IpoBeaeHue sKCIIEpUMEHTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaoB. [IpoBogHuKH,
TADJICKTPUKU U TTOTYITPOBOJHUKH.
3aKOH COXpaHEHUs JIEKTPUUECKOTO
3apsza.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIi 35I€KTpUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHAEHCATOPA.
OreHka a0COIIOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3y4yeHne npuHIUIIOB AEHCTBUSA
AJIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOopA.

N3ydeHne NprHIMIIOB IEHCTBHS




HanpskeHHOCTB 37EKTpHIECKOTO
nosis. [Ipuauun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnm
HaIPSYKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpoCcTaTHYeCKOTO
nons. [lorenunan. PasnocTts
noteHuuaoB. [ IpoBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JluanexkTpryeckas MpOHULIAEMOCTb.
DnekTpoemMkocTb. Konaencarop.
DIIEKTPOEMKOCTh MJIOCKOTO
KOHJIeHCAaTopa. DHEePrus
3apsKEHHOTO KOHIEHCATOPA.
TexHuueckue ycTpoucTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
AJIIEKTPOCKOIL, DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE JIEKTPONpUOOpPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
arnmapar, CTpyMHBIN IIPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B MIPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
pUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAHMI 3JIEKTPOCTATHYECKON
3aIUTHI U 3a3€MJICHUS
AJIEKTPONPHUOOPOB.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT SIIEKTPOCTATUKH.

Pemenne kaduecTBEHHbIX 3a/1a4

C OIOPOM HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUS 3JIEKTPOCTATUKHU.
PacnioznaBanue pusndeckux siBICHUN
B YUYE€OHBIX ONBITAX U OKPYXaroLen
’KU3HU: DJIEKTpU3aLus Tell,
B3aUMOJICUCTBHE 3aPSAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyT
AIIEKTPOCTATUKH.

Onucanue U3y4yeHHBIX CBOMCTB
BEIIECTBA U DJIEKTPUICCKUX SIBICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUECKUM 3apsif,
HANPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIs,




MOTEHIIUAJI, PA3HOCTh IMTOTEHIIUAJIOB,
ANEKTPOEMKOCTb.

AHanm3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(bU3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHMS JICKTPUUECKOTO 3apsiia,
3akoHa KynoHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIKU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB 2JICKTPOCTATUKU
B OKPYXaIoIIeH >KM3HU U PUMEHEHUU
UX B TSXHUKE

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax
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DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AIIEKTPUUECKOTO
Toka. Mcrounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpspxenue.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUUECKOE COPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
BemecTna. [locnenoBarenpHoe,
napayieIbHOE, CMEIIAHHOE
COEJIMHEHME MMPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIIOICHUE IIEKTPOJIN3A.

OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE IPUHITUATIOB TCUCTBUS

1 YCJIOBHI 0€30MacHOTO MPUMEHEHUS
aMIiepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,




DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMBIKAHHE.

DJIEKTPOHHAS TPOBOJAUMOCTH
TBEP/IbIX METAJIIOB. 3aBUCHMOCTh
CONPOTHUBJICHUSI METAIIOB

OT TEMIIEpPaTypPBhl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAsS
Y IIPUMECHAS IPOBOJIUMOCTD
MOJIyNIpOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[ToympoBOIHUKOBBIE TTPHUOOPHI.
DIIEKTPUYECKHUN TOK B paCTBOpax
U pacIuiaBax AJIeKTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DNEKTPOIH3.
DJIEKTPUYECKHM TOK B razax.
CaMOCTOSATEIbHBIN U
HECAMOCTOSTEJIbHBIN pa3psL.
Moumnus. [1na3ma.
TexHuueckue ycTpoucTaa

TEPMOMETPA COMPOTUBJICHUSI,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Peuienne pacueTHbIX 3a/1a4 C SBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTosSHHBIM
ANEKTPUUECKUN TOK.

Pacnio3naBanue Gpuznueckux sBICHUMA
B YYEOHBIX OMBITaX U OKPYXKaIOIICH
KU3HU: SJIEKTPUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHaN3 3JIEKTPUYECKUX SIBICHUI

Y TIPOIIECCOB B LIEMSX MOCTOSIHHOTO
TOKa C UCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U NAPAJIETBLHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SIBJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKQ, JIEKTPUYECKOE HANIPSIKEHUE,
ANEKTPUUYECKOE COMPOTUBIICHHUE,




Y TIPaKTHUYECKOE MPUMEHEHUE:
amIepMeTp, BOJILTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIU JHOJI, TEPMUCTOPEI

U (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notennuaio, /C, pabora
TOKa, MOIIIHOCTh TOKA.
Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINI
U TIpe/icTaBlieHUus nHpopMauu

MIPU MOJITOTOBKE COOOIIEHUMN

O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJIOTHUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME




11 KJIACC

DIIEKTpOMarHuTHas
WHITYKITAS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe moie.
BekTop MarHUTHOM MHIYKLIUH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM nHaykiuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUA TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO HOJISI JIIUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTeaa.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOIYJIb

Y HampaBJICHUE.

Cuna Jlopenua, ee MOIyJIb

Y HarpaBJjieHUe. /[Brmkenue
3apsIKEHHOM YaCTHULIbI

HanmenoBanue
No KosmuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3zIeNoB U TEM [IporpammHoe copepkaHue
n/m 4acoB 00yYarommxcst
y4e0HOTO MpeaMeTa
Pasznen 1. Dnexkrponmnammuka
1.1 | MarauTHO€ NnoJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeneHnE FSKCIEPUMEHTA: U3YUECHUE

MAarHATHOTO IOJIS KATYIIKHU C TOKOM;
VCCIICIOBAHNE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUSA
AIIEKTPOMArHUTHON MHIYKLIUH.

OreHka abCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN N3MEPEHUN (PU3NIECKUX
BEJINYMH.

OObsicHEHUE IPUHIIUIIOB IEUCTBUS

U yCJIOBUI 0€3011acCHOr0 MPUMEHEHUS
ITOCTOSTHHBIX MarH1TOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
WHIYKIIMOHHOW IIEYH.

Pemenne pacueTHsIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAs
WHIYKLS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOM HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE




B OJIHOPOJTHOM MarHuTHOM TIOJIE.
Pabota cumnel Jlopenta.

SIBneHuE 3JIEKTPOMAarHUTHOU
uHaykuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DJIEKTPOABMXKYIIAS CHJIA UHYKIHH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIE.
DIIEKTPOABIKYIIAS CHJIa MHIYKIIUN
B MPOBOJIHUKE, ABHKYILEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino JleHna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHAYKIHWU. DNEKTPOABUKYIIAs
CHJIa CAMOWHIYKIIHH.

DHeprusi MArHUTHOTO MOJI KaTYIIKH
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuyeckue ycTponucTaa

Y PAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTHI,
AJIEKTPOMAarHHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M€Yb

SIBJICHUS TeMbl « MarauTHoe nojie.
DJIEKTPOMArHUTHASI UHITYKITUSD).
OrnpenesieHue HaANIPaBJICHUS BEKTOpa
WHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznueckux sBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
’KM3HM: B3aMMO/ICICTBHE MarHUTOB,
AIIEKTPOMArHuTHAsI UHAYKIUSA,
JIeHiCTBME MAarHUTHOTIO ITOJISI Ha
MPOBOJIHUK C TOKOM U JIBUKYIITUNCS
3aps.

AHanIu3 3JIEKTPOMArHUTHBIX SIBJICHUH
C MCIOJIb30BaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHYKIIUH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB M JIEKTPOMATrHUTHBIX
SIBJICHUM C MCIIOJIb30BaHUEM
(bU3NYECKUX BETUYUH: UHIYKIUS
MarHUTHOIO MOJIs, CKUjia AMImiepa, cuiia
JlopeHua, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11




Pa3nen 2. Kosie0aHus 1 BOJITHBI

2.1

MexaHnyeckue
Y 3JICKTPOMATrHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMITATyAa ¥ (aza KojaeOaHuH.
[Ipy>KMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHeHUE rapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
MIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblii KOHTYP.
CB0OOIHBIE AJIEKTPOMArHUTHbBIE
KoJIeOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHUSMU.

®opmyna ToMmcoHa. 3aKkoH
COXPaHEHUS YHEPTUU B UJECATBHOM
K0J1e0aTEIbHOM KOHTYDE.
[IpencrasieHue 0 3aTyXarmmux
KosieOaHusX. BoIHyKIeHHBIE
MEXaHUYECKHEe KOJIeOaHumsl.
Pe3onanc. BeiHyXeHHbIE
AIIEKTPOMArHUTHBIE KOJeOaHuUsl.
IlepeMeHHBIN TOK.

CHHycOMIAIbHBIN IEPEMEHHBIH TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUOJIA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBII

W/WJIA MaTeMaTUYECKUH MasSTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kose0aHuM.

HaOmnronenue pe3oHanca.

[IpoBenenue s3KCepUMEHTA:
MCCJICIOBAHKE 3aBUCHMOCTH TEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAacCChI TPY3a;
HCCJICIOBAaHNE TIGPEMEHHOTO TOKA

B 1IETIM U3 MOCEA0BATEILHO
COCIMHECHHBIX KOHACHCATOPA, KATYIITKA
U pPe3UCTOopa.

Ornenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUATIOB TCUCTBUS

Y YCJIOBHI 6€3011acCHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, TUHUN
AIIEKTponepeay.

Pelenue pacueTHbIX 33714 C SIBHO




MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA 1 HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v noTpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnosnb3oBanus
AIIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3HU.

TexHuyeckue ycTponcTaa

Y IPAKTUYECKOE IPUMEHEHUE!
AIEKTPUYECKUI 3BOHOK, FTEHEPATOP
NIEPEMEHHOT'0 TOKA, IMHUU
ANIEKTponepesayd

3aJIaHHOMN (PU3UIECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, ONTUCHIBAIOIIIIX
MEXaHUYECKUE U 3JIEKTPOMArHUTHHIC
Kosie0aHusl.

Omnucanne MEXaHUIECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHuH

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJ U 4acTOTa
KoJieOaHuil, aMInTyaa u asza
Kosie0aHuH, 3aps]l U CUJla TOKa

B FTAPMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Perenne kadyecTBEHHBIX 3a/1a4

C ONOpPOM HAa U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJICHUH U UHTEPIIPETALIUU
pe3yJIbTAaTOB OMBITOB, M AHAJIN3E
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMAIUH 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJIHEI

MexaHn4decKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKopoCTh pacnpoCTpaHEHUs

u nnuHa BoyHbI. [lonepeunsie

N3yuyenune oOpazoBaHus

Y pacIpOCTPAHECHUS ITOTIEPEUHBIX
Y TIPOJIOTBHBIX BOJIH.
Habmonenue orpaxkeHus




Y MIPOOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3iydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTauus BekTopos E, B,

U B 2JIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, MPEJIOMIICHHUE,
noJIsipu3alus, 1uQpakius,
uHTepdpepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyHIMTIBI paANOCB3U

U TesneBuAeHUs. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.

TexHuyeckue ycTponucTaa

U MIPAKTUYECKOE PUMEHEHHUE:
MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
yIIbTPa3ByKOBas JUArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpeJIoMJICHUS], HHTep(pepeHnu

U U PaKIIIN MEXaHUYECKUX BOJTH.
HaGrogenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTYI0U

Y 4acTOTOM K0JIeOaHM, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue CBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nupakiys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIEKTPOMArHUTHBIX BOJIH, B3aNMHOU
opueHTauuu BeKTopoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHIUIIOB ACHCTBUS

Y yCJIOBHI 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHHUKE U MEJIMLIMHE, pajaapa,
paauoNpUEMHHUKA, TEJIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCBIBAOIIIHE




paavoONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI

U TIpeICTaBJICHUs] HH(OPMaIIUH

MIPU MOJITOTOBKE COOOIIEHUM

00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

YyacTtue B IucKyccun

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUH
OKPY’KarOIIEU CPEIBI.

Pabora B rpynmnax nmpu iiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PEe3yJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHHUKOB
uH(pOpMAIUH 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsAsMoOJIMHENTHOE pacIpPOCTPAaHEHUE
CBETA B OJHOPOIHOU cpene. JIyu
cBeTa. TOYEYHBINM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKeHUH B TUIOCKOM 3epKaJie.
IIpenomiienue cBeTa. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokasarenp npenomieHus. [lomaoe

N3yuenue siBiieHUS TTOJTHOTO
BHYTPEHHETO OTPAKEHUS, €TO
MIPUMEHEHHS B CBETOBO/IE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJISCKOMa.

ITomydyeHue criekTpa ¢ MOMOIIbIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKH.
N3mepenune nokazaress mpesioMICHUS
CTEKJIA.

NccnenoBanre CBOMCTB M300pakeHUI




BHYTPEHHEE OTPaKECHUE.
[IpenenpHbIN yros MoaHOTro
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro cpeta. LBer.

Coluparolue 1 paccenuBaroIue
nuH3b1. ToHkas muH3a. DOKyCcHOE
PacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIMH3bI. [locTpoeHue
U300paKEHHI B COOMPAIOIINX

U paccenBaroNux JinHzax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JIaBa€MO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
Bonnogas ontuka. Unrepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VciioBHs HAOIIOIEHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
perieTka. Y clioBue HaOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMATHYE€CKOTO CBETA

Ha TU(PPaKITMOHHYIO PEIICTKY.

B JIMH3AX.

OOBbsiCHEHUE IPUHLIUIIOB IEUCTBUSA

U yCIIOBUI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JyTibl, (hOTOAMIIApATa,
IIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHON PEIIETKH,
MOJISIPOUAA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUYECKOM
OITHKH.

[Toctpoenue u onucanue N300paxeHus,
CO3J1aBAEMOTO IIJIOCKAM 3EPKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

PacnioznaBanue Gpusnveckux sBICHUAN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPAXKEHUE, PEJIOMIICHHUE,
uHTephepeHus, Tudpakius

U MOJISIpU3aIsl CBETa, IUCTIePCUs
CBETA.




[Tonapu3zanus ceera.

TexHuuyeckue ycTponcTaa

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIlIeTKa,
MIOJISIPOU T

N3yuenue yciioBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHHKOB.

VY cnoBue HaOIOICHUS TTIABHBIX
MaKCHMYMOB TpHU MMaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PELIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHETHOTO paclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IPEJIOMJIICHHUSI CBETA.
Onucanue ONTUYECKUX SBICHUN

C MCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE pacCTOsIHUE

Y ONTUYECKAS CUJIa JIUH3bI

Htoro no pazgeny
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Pa3znen 3. OcHOBBI crielIHAJIbLHOI TeOpUHU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIEITUATTEHON
TEOpUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynartel cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJTIyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHLNI OTHOCUTEIBHOCTH
OWHIIITENHA.

Penienne kaueCcTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHGOPMAIMOHHBIX
TEXHOJOTHH /17151 IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIpeicTaBlieHus nHpopMauu




OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHH U COKpAIICHHUE JTUHBI.
OHeprus ¥ UMITYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEPruen

¥ UMITYJTECOM PETISITUBUCTCKOM
YACTHUILIBI. DHEPTHSI TOKOS

IIPH MTOJTOTOBKE COOOIICHUIN
O rpaHUIIaX IPUMEHUMOCTH
KJIACCUYECKOM MEXAHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBsizu
sHepruu (POTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.T'. CroneroBa. 3aKOHBI
dboroaddekra. YpaBHeHHE
OitamreitHa as pororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbBITHI

I1.H. JIebenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckue ycTponucTaa

U TIPAKTUYECKOE TPUMEHEHHUE:!
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIHO/T

Hao0monenue gpororddexra

Ha YCTAHOBKE C [IMHKOBOM IMJIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIIHETO
dhoTorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JICVCTBHS TEXHUYECKUX YCTPOUCTB,
Takux Kak: (OTO3JIeMEHT, (POTOAATUHK,
CoJIHEUHasi OaTapesi, CBETOUO/I;

Y yCJIOBUH X 0€30MacHOro
MPUMEHEHUS B MPAKTUYECKOM )KU3HH.
Pelienue pacueTHbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAaHTOBOU OTITHKH.
Peliennie kKaueCTBEHHBIX 3a7a4

C OMOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONTHKM.




PacrosnaBanue GU3HMUECKUX SIBICHHM
B y4EOHBIX OIBITAX:
dboToanekTpudeckuii 3¢ PexT, CBeTOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: CKOPOCTH DJICKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA,
SHEPTUS U UMITYJILC POTOHA

4.2

Crtpoenue atoma

Mopens atoma Tomcona. OnbITbI
Peszepdopaa no paccesinuio
a-yactull. [ [nanerapnas monenp
aroma. [loctynartsr bopa.
N3nyyenue u norioiieHre GoTOHOB
I[P IIEPEX0JIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOJA.

BomHoBBIE cBOMcTBA yacTHIl. BOJHEI
ne bpoitns. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CrHoOHTaHHOE U BBIHYKJIEHHOE
W3JIyYEHHUE.

TexHuyeckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIN aHAJIN3

N3yuenne monenu onsita Pesepdopra.
[IpoBeneHue FKCIIEPUMEHTA

10 HaOJIIOICHHUIO JIMHEHYATOTO CIEKTpPA.
OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPEUIHOCTENW U3MEPEHUN (PU3NUYECKHUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
IJIaHETapPHON MOJENH aTOMa, MOJIENH
atoma bopa.

N3yuenue criekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEVCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CIEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM Ha N3YYEHHBIC 3aKOHBI,




(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOEHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yU€OHBIX OIBITaX: BOSHUKHOBEHHE
JIMHENYATOro CIIEKTPA U3ITyYECHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUH C UCIIOJIb30BAHUEM
mocTysaroB bopa

4.3

ATOMHOE PO

OKCIEepUMEHTBI, TOKA3bIBAIOIINE
CJIOXKHOCTb CTPOEHUS A1pa.
OTKpBITHE PAIMOAKTUBHOCTH.
OmneiTel Pezepdopaa

MO OIPEACIICHUIO COCTaBa
pasiOaKTUBHOTO U3ITYUYECHHUS.
CaoiicTBa anbda-, Oera-,
raMma-usnydeHus. BrnusHue
paziOaKTUBHOCTH Ha >KUBbBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxiionHast mozens sinpa
['eitzenbepra-MBaneHko.

3apsan siapa. MaccoBoe 4ucio spa.
N3oTtomsL.

Anbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBIA OeTa-pacmaj.
["amma-uznyuyenue. 3aKoH
PaAMOaKTUBHOIO pacrnaja.

N3ydeHne SJKCIepUMEHTOB,
JTIOKA3bIBAIOIINX CIOKHOCTb CTPOCHHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(o roToBBIM oTOTpadusIiM).
N3yuenue saaepHbIX CUIL, SIIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTpOMCTBA

Y IPUMEHEHUSI JO3UMETPa, KaMepbl
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
1 MacCOBOM YHCIIE s]Ipa.
Pacnio3znaBanue pu3nyecKux sIBICHUN
B YU4E€OHBIX OMBITAX U B OKPYXKaIoUIei




DHeprus CBSI3U HyKJIOHOB B SIIPE.

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepnepie peakiuu. Jlenenue

Y CHUHTE3 SIIEP.

S nepnbii peaktop. TepMosaepHbI
cunTe3. [Ipo0aembl U epCreKTUBbI
AJIEPHON SHEPIETUKH.
DKOJOTUYECKUE aCIIEKTHI SJIEPHOU
SHEPIrETUKH.

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
IIO3UTPOHA.

MeTobI HaOJIIOIEHUS

Y PETUCTPALMHU JIEMEHTAPHBIX
YaCTUL.

DOyHIaMEHTAIbHBIE
B3anMouencTeuga. ExnHCTBO
(bur3MYECcKO KapTUHBI MUPA.
TexHnueckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
JI03UMeETp, KaMepa BuiibcoHa,
SJIEPHBINA PeaKTop, aToMHasi bomba

KW3HU: €CTECTBCHHAA U UCKYCCTBECHHAs
PaaNOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUM

Y TIPOLIECCOB C UCTI0JIb30BAaHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MoJypacmajia, SHEPrus CBSI3U aTOMHBIX
anep, 1e(eKT Macchl sapa.

AHanu3 IpoIecCoB U SIBIICHUMN

C UCII0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPaHEHHsI MaCCOBOTO YHCIIA,
nocrynartsl bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjioro croJyia
«DPyHIaMEHTAJIbHBIC B3aUMOCUCTBUS.
EnuncTBO (hm3zndeckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI

U TIpeJICTaBlIeHUs] HH(OpMaILIUK

MIPU MOJITOTOBKE COOOIIEHUI

O IPUMEHECHUH 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX aCIIEKTax sJIePHON
SHEPIreTUKH

Hroro no pazgeny
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEeMEHTHI
aCTPOHOMHU
U acTpoU3uKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Be3gnoro Heba. Co3pesnus,
SAPKHUE 3BE3/Ibl, TJIAHETHI, UX
BUIUMOC JIBH)KCHUE.

ConHeuHas cucTeMa.

Connne. CollHeUYHass aKTUBHOCTb.

Ncrounuk sneprun ConHua 1 3B€37.

3Be3/bl, NX OCHOBHBIC
XapakTepucTUKu. JlnarpamMmma
«CHEKTPaJIbHbBIN KJIACC —
CBETUMOCTDY. 3BE3I5I IJIaBHOM
MOCJIEeI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» 15 3B€3/1
TJIaBHOM I10CJICJ0BATEIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TPOUCXOKIAECHUM U IBOJIOIUU
ConHina u 3Be3/1. DTaIlbl )KU3HU
3BE3I.

Mauneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u nBrxenue CorHIa

B 'anmakTuke. THUIIBI rajJakTHK.
Paguoranaktvky u KBa3apsl.
UepHble ABIPHI B A/Ipax TAUTAKTHUK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS ACTPOHOMUU, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMHH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOKICHUU

1 3BoJIroIMM CoJIHIIA U 3BE3/I.
N3ydeHue TUIIOB rajlakTHK,
paauorajakTUK U KBa3apoB.
N3ydenne nBUKeHNUS HEOSCHBIX Te,
ABOJIIOIMY 3Be311 U BceneHnou,
MIPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEXKTaJIAKTUYECKOM CpeTIe,
MacTabHOW CTPYKTYphl BCeneHHOH.
OObsicHeHue paciupenus Beenennou
Ha OCHOBE 3aKkoHa Xa00:a.
[TonroroBka Kk 00CYXACHHUIO
HEpelIeHHBIX MTP00JIeM aCTPOHOMHUH.
[IpoBenenue HabMOACHUIN
HEBOOPYKEHHBIM TJIa30M

C UCTOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUJIOAKEHUM 1JIsI OTIPEJEICHUS




Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
boneioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmtabHast CTpyKTypa
Bcenennon. MerarayakTuka.
Hepemennsie mpoOaemMsl
aCTPOHOMHUU

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayuapus

U SIPKUE 3BE3/bI.

[IpoBenenue HaOIIOICHUI B TEIECKOI
Jlynsl, mmaner, Muteunoro I[lyrn.
VYyacTue B JUCKYCCUU O HEPELIEHHBIX
npobJieMax aCTpPOHOMUU

Hroro no pazgeny

7

Pa3nen 6. O0o01maloniee NoBTopeHue

6.1

Oo6o0m1arortee
MIOBTOPEHHUE

4

O0o00611eHre U cucTeMaTu3alus
COJZIEpKaHMs pa3aeIoB Kypca
«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBDY, «OCHOBBI CIICIIUATLHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKI.
Ponb ¢husuku u actpoHOMUN

B DKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COI[UATILHON

U OTUYECKOM c(hepax AesITeNbHOCTH
4eJI0BEKa, poJib U MECTO (hU3UKU

Y aCTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE

VYyactue B AUCKYCCHH O POJIH (PU3HKHU
1 aCTPOHOMUU B Pa3JIMUHbBIX chepax
JIEATEIILHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPHUPO/IE.

BrimonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOLIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, (PU3UIECKUX
BEJTMYMH 1 3aKOHOB Kypca (PU3HKHU
10-11 xnaccos




OIIMCATEIIbHOM,
CUCTEMAaTU3HPYIOILIEH,
OOBSICHUTEIILHOM

Y MPOTHOCTHYECKON (PYHKITHIA
busnueckoit Teopuu,

poJib (HU3UYECKOUN TEOpUU

B (hOpMUPOBAHUU MPECTABICHUN
0 ¢hU3HYECKOM KapTUHE MUPA, MECTO
bu3MYecKoil KapTUHBI MUpPa

B 00IIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Hroro no pazgeny 4
PesepBHoE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue o p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
BBoanblii uHCcTpyKTaX o Th. @usnka 01.09.2026
1 — Hayka o opupoze. Hayuasle MeToIbI 1 buGnuorexa [IOK
YK pupoze. HayH https://m.edsoo.ru/ff0c32e2
MO3HAHUS OKPYXKAIOIIEro MUpa
Poins 1 MecTo du3uku B 03.09.2026
5 (hopMHUPOBaHUH COBPEMEHHOM HAy4IHOI 1 bubmmoreka [JOK
KapTUHBI MUpPa, B MPAKTUYECKOM https://m.edsoo.ru/ff0c33e6
JEeSITeNIbHOCTH JIFOJIeH
MexaHudeckoe JBMKEHHE. 08.09.2026
3 OTHOCHTEIBHOCTh MEXaHHIECKOTO 1 bubmmoteka IIOK
neuxenus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE npsMONIMHENHOE 1 10.09.2026 bubmuoteka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOIMHENHOE 1 15.09.2026 bubmuoteka [IOK
JBU)KEHUE https://m.edsoo.ru/ff0c372e
CraproBas quarHoctuueckasi padoTa. 17.09.2026
6 CBobOoaHOe mageHue. Y CKopeHue 1 Bubmmorexa [IOK
) P https://m.edsoo.ru/ff0c39cc
CcBOOOHOTO M/ ICHUS
7 Kpusonunelinoe aBmxeHue. J[BuxeHue 1 22.09.2026 bubmuorexa [IOK
MaTepualbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada



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

[Tpuniun otHocuTenbHOCTH [anunes. 24.09.2026
8 WuepuuanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
pit N ' https://m.edsoo.ru/ffOc3be8
[Tepssiii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun 29.09.2026
9 cynepno3uuuu cui. Bropoii 3akox bubmmorexa LIOK
yHep - OTOP . https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOUKU
10 Tpernii 3akon HeroToHa 115t 01.10.2026 bubnuorexa [JOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroreHus. Cuna 06.10.2026
11 TsorecTH. [lepBas kocMudeckast bubmmorexa LIOK
PP https://m.edso00.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 08.10.2026 Bbu6mmoteka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoapdummenT tpenus. 13.10.2026
13 Cuiia cOnpOTUBIICHUS MTPU ABUKEHUU bubmmorexa [JOK
P P https://m.edso0.ru/ff0c3f76
Teja B XKUAKOCTH WM ra3e
ITocTynarenbHOE U BpallaTesIbHOE 15.10.2026
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnnorexa [JOK
MowmenT cuisl. I1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NMnynsc MmaTepralbHONM TOYKH, 20.10.2026
15 CHUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmuoteka [IOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHHE
PaGota u MOIITHOCTH CHITBL. 22.10.2026
16 Kunernueckas 3Heprusi MaTepuaaIbHON bu6muoreka [JOK

TOYKH. TeopeMa 00 M3MEHEHUHU
KUHETHYECKOM OHEPIruun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

[ToTenumanpHas SHEPTHUsL.
[ToTeHumanpHas 3HEPIrUs ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
ITorennuanbHast sHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

IloTeHuManbHbIe M HEMOTEHIIMAJIbHEIE
cuibl. CBsI3b pabOTHI
HENMOTEHIUAJIBHBIX CHUJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUH

Nuctpykrax no Th Ha paboyem mecre.
Jlaboparopnas padota «Vccrnenoanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHWYECKOM PHEPrUu Tena Ha
MPUMEPE PaCTSHKEHUS PE3UHOBOTO
KLYTay

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXAHUKE

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. uddysus

05.11.2026

10.11.2026

12.11.2026

17.11.2026

19.11.2026

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U
B3aUMOJIEHCTBHS YaCTUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEN 1
TBEPIBIX TEI

24.11.2026

23

Macca monekyn. Konuuecto
BemiectBa. [locTostHHAs ABoraapo

26.11.2026



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

24

TemoBoe paBHoBecue. Temneparypa u
e€ usmepenue. lllkana remmneparyp
Henscns

01.12.2026

25

26

27

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AGcomtoTHas TemiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUHU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

03.12.2026

08.12.2026

10.12.2026

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c511e

28

Nuctpykrax no Th Ha pabouem mecre.
Jlaboparopuas padota «VcciienoBanue
3aBUCUMOCTHU MEX]y IlapaMeTpaMu
COCTOSIHUS Pa3pPEIKEHHOTO ra3a

15.12.2026

29

30

31

H3onporiecchl B neanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

BuyTtpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crroco0nI €€ m3MeHenus. KoanuectBo
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPTUsI OJTHOATOMHOTO UJI€aTFHOTO
rasa

Bunael rerionepenaun

17.12.2026

22.12.2026

24.12.2026

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5952

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

32

VnensHas TEIIOEMKOCTE BEIIECTBA.
KonnyecTBo TemnoTs! npu
Teronepenaye. AnunabaTHbINA PoIIece

29.12.2026

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



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

IToBTOpHBIN HHCTpYKTaX 1O Th. 12.01.2027
33 [1epBElil 3aKOH TEPMOAVNHAMUKYA U €TO buGnuorexa [IOK
3 P https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K U30IpoLieccam
34 HeoOpatumocTh poI1ieccoB B IPHUPOIC. 14.01.2027 bubnmnoreka HOK
Bropoii 3ak0H TepMOJIMHAMUKHU https://m.edso0.ru/ff0c6230
35 [Tpunnun nevicteus u KITJI TermoBoit 19.01.2027 bub6nmoreka IIOK
MaIINHbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT 21.01.2027
37 DKOJOTHYECKHE MPOOIEMbI 26.01.2027
TETUIOHEPTETUKHI
38 Oo6o06maromuit ypok «MosekyispHas 28.01.2027 Bu6motreka [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme 02.02.2027
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI
40 [TapooGpazoBanue U KOHIEHCAIIUS. 04.02.2027 bubnnorexa [JOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS 09.02.2027
41 BJIAXXHOCTH BO3ayxa. HachIeHHBIN bubnmorexa HOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimueckue u 11.02.2027
42 amopdHbIe Tena. AHU30TPONHS bubmmnoreka HOK
CBOMCTB KpucTaLioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtabl. COBpeMEHHbBIE MaTepHAIIbI
[InaBneHue u KpucTamIA3anusl. 16.02.2027
but6mmorexa [IOK
43 VY nenpHas TEMIOTA TIJIABICHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

44 VYpaBHEHME TEIIOBOTO OajaHca 18.02.2027 bubmorexa LIOK
P https://m.eds00.ru/ff0c6820
DJIeKTpu3anus Teil. DICKTPUIECKUN 25.02.2027
45 3apsi. J{Ba BUIa 3JIEKTPUICCKHUX bubmorexa HOK
A A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBoAHUKH, TURJICKTPUKHU U 02.03.2027
46 H:JI OBOJIHUKH 3aK(I:H COXpaHEHHUS buGnuorexa [IOK
yip ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps10B. 3aKOH 04.03.2027
47 Kymnona. TodueuHBIN 3IeKTPUISCKHN bubmorexa LHOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanps:k€HHOCTB 3JIEKTPUUECKOTO 09.03.2027
48 noss. [IpuHIMn cynepno3unuu bubnnorexa [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edso0.ru/ff0c6df2
HANPsKEHHOCTH
Pabota cuit 3neKTpocTaTuYeCcKoro 11.03.2027
49 noxad. I[Torennuan. PasHocTs bubnmorexa [TOK
’ ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAJIOB
IIpoBOoHMKYN U AUIIEKTPUKU B 16.03.2027
50 3J'IpeKT OCTaTUYECKOM nol:J)Ie bubmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHUIIAEMOCTh
51 DnekrpoéMkocTth. Kongencaro 18.03.2027 brbmmorexa LIOK
p ' g p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO 23.03.2027
but6mmoreka [IOK
52 KOHJIEHCAaTOpa. DHEPrus 3apssKeHHOTO

KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

Wucrpykrax no Th na pabouem mecre.
JlabGopaTopHas padota "l3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

25.03.2027

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAIILHOTO
arrapara, CTpyiHOro npuHTEpA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHe AIEKTPOIPUOOPOB

06.04.2027

55

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

08.04.2027

56

Nuctpykrax no Th Ha pabouem mecre.
ITocnenoBarensHOE, MapanieabHOE,
CMEIIaHHOE COEJMHEHHE IIPOBOIHUKOB.
JlaGopatopnas pabora «3yueHue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY

0.5

13.04.2027

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

57

58

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

Wuctpykrax no Th Ha pabouem mecre.
3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ]C ucTtouyHnka TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

15.04.2027

20.04.2027

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHsliil ypok. KonTponbHas padora
o Teme "DiekTpoauHaMuKa' /
Bcepoccuiickas mpoBepouHas pabota

22.04.2027



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

Oo6o0maromuii ypox 27.04.2027

60 «OnexTpoarHamMuKay / Beepoccuiickas
IpoBepoyHasi pabora
DneKTpOHHAs IPOBOAUMOCTb TBEPIBIX 29.04.2027

61 METaJIJI0B. 3aBUCUMOCTh bubnunorexa LIOK
CONIPOTUBJICHHS METAJIJIOB OT https://m.edsoo.ru/ffOc84ae
temieparypbl. CBEpXIpOBOIMMOCTh

62 DNEeKTPUUYECKHI TOK B BaKyyMe. 04.05.2027 bubnnorexa [JOK
CBoiiCTBA JIEKTPOHHBIX MTYYKOB https://m.edsoo.ru/ff0c82ba
[TonynpoBoIHUKH, UX COOCTBEHHAS U 06.05.2027

63 MIpUMeCHas MpoOBOAUMOCTb. CBOMCTBA bubnnorexa [JOK
p—n-nepexona. [1oaynpoBOAHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopHI
DIEeKTpUYECKHI TOK B pacTBOpax U 11.05.2027

64 pacrmiaBax 3JIeKTPOJIUTOB. bubnnorexa [JOK
DNEeKTPONUTHYECKAs JUCCOLUALIMSL. https://m.edsoo.ru/ff0c86fc
OneKTponan3
DNEeKTpUYECKH TOK B raszax. 13.05.2027

65 CamocTosTenbHbIN 1 bubmuoreka [JOK
HECAMOCTOSTENBHBIN pa3psia. MoiHus. https://m.edsoo.ru/ff0c88be
[mazma
DnexTpuueckue nprudopsl U 18.05.2027

66 YCTPOMCTBA U UX MPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc8a8a
6e30macHOCTH
KonTponbhas pabota no teme 20.05.2027

67 «Onekrpocraruka. [locTosHHBIN bubnuotexa [JOK

3JIEKTpUYECKU TOK. Toku B
Pa3IMYHBIX CPEaAX»

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000IIar0OmuiA ypok 1 25.05.2027 bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 4
[TPOTPAMME
11 A cou-3xkonom (6a3a) KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
BBoanblii nHcTpykTax no Th. 02.09.2026
ITocTostHHBIE MArHUTBI U UX
1 B3auMo/JIeicTBUE. MarHUTHOE ToJIE. 1 bubmorexa HOK
. https://m.edso0.ru/ff0c9778
BexTop MarHuTHOM MHIYKIIUH.
JIvHUY MarHUTHOW MHAYKIUN
MarsuTtHoe 1oJj1e IPOBOJHUKA C 05.09.2026
5 ToKOM. OnBIT Dpcrena. 1 bubnnorexka [JOK
BzaumopencTeue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Nuctpykrax mo Th Ha pabouem 09.09.2026
3 mecre. JlabopatopHas paborta 1 1 bubnnorexka [JOK
«3y4eHre MarHuTHOTO OIS https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
4 Uuctpykrax no Th Ha pabouem 1 1 12.09.2026 bubnnorexka [JOK

MecTe. [leficTBue MarHUTHOTO TOJISI

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

Ha MPOBOJHUK ¢ TOKOM. Cuna
Awmmnepa. JlabopatopHast pabora
«Uccnenosanue neicTBUA
MIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM

Bxopanas muarnoctuueckas pabora.
JleficTBMe MarHuTHOTO MOJISI Ha
JIBIOKYIIYIOCS 3apSDKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHiia

DJIeKTpOMarHuTHasE WHYKITHSI.
IToTok BekTOpa MarHUTHOM
uaaykuuu. J/1C naaykuun. 3akoH
AIEKTPOMArHUTHOW UHYKITUH
®apanes

WNucrpykrax no Th Ha pabouem
mecre. JIaboparopHas pabota
«ccnegoBanue sIBICHUS
AIEKTPOMArHUTHOW MHTYKITUI

16.09.2026

19.09.2026

23.09.2026

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

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

NunykTtuBHOCTS. SIBIEHNE
camounaykiuu. J/1C
CaMOMHIYKIIMHU. DHEPrus
MarHMTHOT'O TIOJISl KaTYIIKH C TOKOM.
DNEeKTpOMarHuTHOE T0JIe

26.09.2026

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

TexHu4eckne ycTpoiucTBa u ux
IIPUMEHEHHNE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTelb, YCKOPUTEIN

30.09.2026


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

9JICMCHTAPHBIX YaCTHILL,
WHIAYKOHWOHHAas I1€4Yb

10

11

12

13

14

15

O6o6maromuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKIS

KonrponbHas padora no reme
«MarsnuTtHoe 1noie.
DJEeKTPOMAarHUTHAS HHYKIIUS

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3uepruu

Huctpykrax no Th Ha pabouem
mecre. JlabopaTtopHas pabora
«MccnenoBanue 3aBUCUMOCTH
nepuoa MajblX KoleOaHuii rpy3a Ha
HUTH OT JJTHHBI HUTH W MacChI
rpy3a»

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE PEKTPOMArHUTHBIE
KoieO0aHus B UacaIbHOM
KoJIe0aTeIIbHOM KOHTYpE. AHAIOTHS
Me>1<)1y MECXAaHNYCCKUMHU U
BJIGKTPOMaFHI/ITHBIMI/I KO.]'Ie6aHI/I$IMI/I

®opmyna Tomcona. 3akoH
COXpaHEHHUsSI SHEPTUU B HJI€ATTbHOM
K0J1e0aTeIbHOM KOHTYpE

03.10.2026

07.10.2026

10.10.2026

14.10.2026

17.10.2026

21.10.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

[lepemennsiii Tok. CHHYCOUIANbHBIN

MepEeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE
JeiCTBYyIOIee 3HAYCHHUE CUITBI TOKA
Y HaIPSOKCHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

24.10.2026

07.11.2026

11.11.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

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

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, F€HEPAaTOpa IEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaad

14.11.2026

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

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MOBCEAHEBHOM
KU3HU

18.11.2026

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpocTpaHEHUs U
JMHA BoJIHBL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

21.11.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

25.11.2026

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



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

DIeKTPOMAarHUTHBIE BOJIHBI, UX 28.11.2026
23 cBoiicTBa u ckopocTts. [llkana bubmorexa OK
P i https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHLHMIIBL paIUOCBA3U U 02.12.2026
24 TeneBuseHus. Pazsurue cpencts
cBs3u. Paguonokanus
KoHntpoinbHas padora «Konebanus u 05.12.2026 bubmuorexa [JOK
25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsamonuHetHOe pacpoCTpaHEHUE 09.12.2026
26 CBETa B OHOPOJHOU Cpejie. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. JIlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI 12.12.2026
27 oTpaxkeHus ceera. [loctpoenue bubmorera [JOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IMIIOCKOM 3epKajie
IIpenomnenue cera. [TonHoe 16.12.2026
08 BHYTpPEHHEE OTpa’KEHUE. bubnnorexka [JOK
IIpenenbHbIl yroma MoaIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
Hucrpykrax no Th Ha paGouem 19.12.2026
29 Mmecre. JlaboparopHast pabora bubnuoteka [JOK
«3mepenune nokaszarens https://m.edsoo.ru/ffOcd67a
MPEJIOMJIEHUS CTEKIIA»
JIunzel. [loctpoenue nzobpaxenuii B 23.12.2026
30 nuH3e. DopMyra TOHKOW JTUH3BI bubmorexa HOK
$ TOPMY ’ https://m.edsoo.ru/ffocddle
YBenuyeHue JTuH3bI
31 Wnctpykrax no Th Ha pabouem 26.12.2026

mecre. JlabopaTopHas pabora



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«H/ccinenoBanue CBOUCTB
M300paKCHUH B JIMH3aX»

32

Nucrpykrax no Th Ha pabouem
Mmecre. Jucnepcus ceeta. CraoxxHbIN
cocras Oeroro ceeta. LlBer.
JlaboparopHas pabota
«HabmoaeHne ucnepcun cBeTay

30.12.2026

33

34

35

[ToBTOopHsIit HHCTpYKTax 110 Th.
WnTepdepenmus ceera. Judpakuus
cera. JluppaknuonHas pemeérka

[Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zanus cBeTa
OnTuueckue npudOpsI U yCTPOiicTBa

" YCJIOBHUA UX 0€e301IacHOro
IMPUMCHCHHA

13.01.2027

16.01.2027

20.01.2027

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

I'panuubl TpUMEHUMOCTH
KJIaCCUUECKO MEXaHUKH.
ITocTynaTel cnequaIbHON TEOPUU
OTHOCHUTEIBHOCTH

23.01.2027

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

27.01.2027

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi U UMITYJIbC
pENATUBUCTCKOM YacTullbl. CBA3b
MAaccChl C SHEPTUEN U UMITYJIbCOM.
OHeprus NoKos

30.01.2027

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTtponsnas padora «OnTuka. 03.02.2027
39 OCHOBBI CHICIIUAIBHON TCOPHH bubmorexa OK
t P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyna I1nanka. 06.02.2027 bubaunoreka [IOK
DHeprust 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHKUE 10.02.2027 BuG 10K
nonMMoTeKa
41 otodddexra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddexra. YpaBHEHHE 13.02.2027
42 OiinmreitHa st poroaddexra bubmorexa LHOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
HaBnenue cBera. Onwite I1. H. 17.02.2027
43 JleGeneBa. XumMuueckoe AcHCTBUC bubmorera [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u 20.02.2027
MPAKTHIECKOE TIPUMEHEHUE!
44
dboTorneMeHT, GOTOATIUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
45 Pemenue 3agad mo reme «JIEMEHTHI 24.02.2027 bubmuorexa [JOK
KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnBITHI 27.02.2027
46 Pesepdopna o paccesuuro o- bubmmorexa [JOK
PGOPL p https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast Moens aToma
03.03.2027 bubmuorexa [JOK
47 IToctynate Bopa
Y p https://m.edsoo.ru/ff0dOafa
48 Wzny4yenue u normnomieHue GoToHOB 06.03.2027 bubnnorexka [JOK

Ipu nepexoae aroma ¢ OJHOIro

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

YPOBHS HEPTUHU Ha APYrou. Buibl
CIIEKTPOB

49

BouiHOoBBIE CBOMCTBa yacTull. BosiHbI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

10.03.2027

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBINA U MO3UTPOHHBIH OeTa-
pacnaz. I'aMmma-uzinydyeHue

OHeprus CBA3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. A nepHblit
peakrop. [Ipo0iemMbl, NepCHeKTHBHI,
DKOJIOTUYECKHE ACIIEKTHI AIEPHOMN
DYHEPIreTUKHU

OnemeHTapHble YacTULlbl. OTKpBITHE
no3UTpoHa. MeToabl HaOMOICHUS U
PETUCTPALIMU IIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE

13.03.2027

17.03.2027

20.03.2027

24.03.2027

07.04.2027

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMoiericTBusl. EquHCTBO
(bU3UYECKON KapTHUHBI MUPa»

55

Bun 38é3nnoro He6a. Co3sesaus,
SIpKHE 3BE3/BI, TUITAHETHI, UX
BuauMoe asuxkenue. Conneunas
cucrema

10.04.2027

56

57

58

59

60

Counune. ConHeunast akTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJITaBHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPECTABJICHUS O IPOUCXOKIACHUH U
sBostonnu CosHIa U 3BE31

Muineunsiii [1yTe — Hama ["anaktuka.
[Tono>xenne u neuxenue CosHLA B
I'anaktuke. I'anaktuku. Y€pHbie
JBIPHI B IPAX TATAKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

Heperennbie mpo0ieMsl
aCTPOHOMMHU

14.04.2027

17.04.2027

21.04.2027

24.04.2027

28.04.2027

61

62

KonTtponbHas pabota «971€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI
Ob6o6maromuit ypok. Poib pusuku un
ACTPOHOMMHU B IKOHOMHUYECKOH,

05.05.2027

08.05.2027




TEXHOJIOTHYSCKOM, COLMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YyelioBeKa

O6o6marmuii ypok. Pons u Mmecto
63 ($U3UKK ¥ aCTPOHOMUH B

COBPEMEHHOM HAYYHOU KapTUHE
Mupa

12.05.2027

Ob6o06maromuii ypok. Poib
64 ¢du3nveckoii Teopun B
(OpMUPOBAHUY MTPECTABICHHUI O

¢du3nvecKoil KapTHHE MUpa

15.05.2027

O6o6maromuit ypok. Mecrto
(U3HYECKON KapTUHBI MUPA B
65 0011eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUHN O IPUPOJE

19.05.2027

66 MaruutHoe noie.

DNeKTpOMarHuTHasE UHIYKITUS

Ontuka. OCHOBBI CHELUATILHOMN
TEOPUH OTHOCUTEIBHOCTH

67

22.05.2027

26.05.2027

KBanrtoBas dusrka. DnemMeHTHI

68

ACTPOHOMHUHU U aCTPOPUUKH

02.09.2026

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

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

11 b rym KUIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTunyeckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
BBoansblii uncTpykTax no Th. 03.09.2026
[TocTossHHBIC MATHUTHI U UX
1 B3auMo/ieiicTBMe. MarHuTHOE ToJIe 1 bubmorexa HOK
8 . ' https://m.edso00.ru/ff0c9778
Bexkrop MaruutHOM MHAYKUMH. JIMHUM
MarHuTHON MHIYKIIMH
MarunuTtHoe 1oje NpOBOJHUKA C 04.09.2026
9 TokoM. OmbIT DpcTeaa. 1 bubnnoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Nuctpykrax mo Th Ha paboyem mecre. 10.09.2026
3 Jlaboparopnas padora «M3yuenue 1 1 bubmorexa HOK
paTopHest p i https://m.edsoo.ru/ff0c98fe
MarHUTHOTO TIOJISI KATYIIKH C TOKOM
Nuctpykrax mo Th Ha paboyem mecre. 11.09.2026
JleicTBME MarHUTHOTO TOJISI Ha
4 MPOBOJHUK ¢ TOKOM. Cuita Ammepa. 1 1 bu6mmoreka [JOK
JlaGopatopnas pabota «lccnenoBanue https://m.edsoo.ru/ff0c9acO
JIEWCTBUS IMIOCTOSHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
BxoaHast tuarnoctudeckast pabora. 17.09.2026
5 JleficTBME MarHUTHOTO TTOJIS Ha 1 bubmuorexa [JOK

JBIDKYILYIOCS 3apsDKEHHYIO YacTHUILy.
Cuna Jlopenua. Pabota cumnsl Jlopenua

https://m.edsoo.ru/ff0c9df4



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

DnekTpoMarHuTHas MHAyknus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykiuu dapanes

Wucrpykrax no Th na pabouem mecre.
JlabopaTopHas pabota «lccnenoBanue
SIBJICHUS DJICKTPOMAarHUTHOM
WHIYKIA)

18.09.2026

24.09.2026

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

NunykTuBHOCTD. SIBIICHUE
camonHaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

25.09.2026

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

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATENb,
YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAs [1e4Yb

01.10.2026

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. SHGKTPOMaFHI/ITHaﬂ UHIAYKOUS)

KonTponbHas pabota mo Teme
«MarautHoe 1noJje. DJIeKTpOMarHuTHas
WHTYKITHS

CB00OIHBIE MEXAHUYCCKHUE KOJICOAHNUS.
I"apmonnueckue koneOaHusl.
YpaBHEHHE TAPMOHHUYECKHIX
konebanuit. [IpeBpaienue sHeprun

Wuctpykrax no Th Ha pabouem mecre.
JlaGopatopnas pabora «/ccnenoBanue

02.10.2026

08.10.2026

09.10.2026

15.10.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

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



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

3aBUCHUMOCTH MEpUO0/Ia MAJIbIX
Kose0aHuil Tpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl Tpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIe0aHus B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

16.10.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHna. 3aKoH COXpaHEHHS
JHEPTUU B UJICATHHOM KOJICOATSIIEHOM
KOHTYpE

22.10.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

23.10.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbbh86

17

[lepemennsblit Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

05.11.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmarop. [IponsBoacTso,
nepenavya u norpedieHue
JIEKTPUUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI
3JeKTpornepesad

06.11.2026

12.11.2026

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



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

DKOJIOTUYECKUE PUCKU TIPH 13.11.2026
MIPOU3BOJCTBE IEKTPOIHEPIUH.
20 KynwsTypa ncnons3oBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
HKUZHU
MexaHn4eckue BOJHBI, YCIOBHUS 19.11.2026
21 pacnpoctpanenus. [lepuoa. Cxkopoctsb bubnuorexa [JOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
99 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 20.11.2026 bubnnorexa [HOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX 26.11.2026
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHLUIIBI paIUOCBA3U U 27.11.2026
24 TeneBuAeHUs. Pa3BuTHe cpecTB CBA3H.
Pannonokanus
o5 KonrtponbHas pabora «Konebanus u 03.12.2026 bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHNE 04.12.2026
26 CBETa B OAHOPOHOM cpene. TodeuHbIit bubmmorexa LHOK
https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS 10.12.2026
27 cgeta. [TocTpoeHue N300paKeHU B bubmmorexa [JOK
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
08 [Ipenomnenue ceta. [lonHoe 11.12.2026 bubnmoreka [JOK

BHYTpEHHee oTpakeHue. [IpenenbHbii

https://m.edsoo.ru/ffOcd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

YTOJI [IOJIHOTO BHYTPEHHETO
OTpakKeHUS

29

Wucrpykrax no Th na pabouem mecre.
Jlaboparopnas pabota «3mepenue
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa

17.12.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

31

32

33

JIunzel. [loctpoeHune n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3BI.
VYBenu4ueHue JTuH3bI

Nuctpykrax no Th nHa paboyem mecre.
Jlaboparopnas padota «Mccrnenoanue
CBOMCTB M300pakCHUH B JIMH3AX)

Nuctpykrax no Th Ha paboyem mecre.
Hucnepcus cBera. CloKHBINA COCTaB
6enoro csera. LIer. JlaboparopHas
pabota «HabmroneHue aucnepcun
CBETa»

IToBTOpHBIN HHCTPYKTaX 1O Th.
Wntepdepennus cera. Audpaxius
cera. JludppakironHas pemerka

18.12.2026

24.12.2026

25.12.2026

14.01.2027

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

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

34

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonsapwuzanus ceera

15.01.2027

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

35

36

Onrtuyeckue mpuOOPHI U yCTPOHCTBA U
yCIIOBUS UX 0€30IaCHOr0 IPUMEHEHUs

rpaHI/II_H:I MNPUMCHUMOCTHU
KJIaCCUYECKOM MEXaHUKH. HOCTyJ'IaTLI
CIICLIMaJIbHOM TCOpUun
OTHOCHUTCIBHOCTHU

21.01.2027

22.01.2027

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



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

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 28.01.2027
37 3amMeyieHHe BpEMEHH U COKpalllcHHE bubmorexa [IOK
a p patt https://m.edsoo.ru/ffOcfa42
JUINHBI
DHeprus U UMIYJbC PEISITUBUCTCKON 29.01.2027
38 yacThnbl. CBsA3b MAcChl C SJHEPTUEN U buGnnorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
KonTponbHas padora «OnTuka. 04.02.2027
39 OCHOBEI CIIEIIHAILHONA TEOPUH bubnmorexa [IOK
. p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus 05.02.2027 bubmuorexa [JOK
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAHUE 11.02.2027 BuG 10K
noInoTeKa
41 otod(dekra. OnwITeI A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonbl poTtorddekra. YpaBHEHNE 12.02.2027
42 OiiHmTeHa 11 Gotoaddexra bubmmorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
JlaBnenne cBera. Ombitel I1. H. 18.02.2027
43 JlebeneBa. XUMHUYECKOE NEHCTBHE bubnmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u 19.02.2027
44 MPAKTUIECKOE TPUMEHEHHE:
(dhoTodmeMeHT, (HOTOIATIYNK, COTHEUHAS
Oatapest, CBeTOINO/
45 Pemenue 3amau mo teMe «DI€MEHTEI 25.02.2027 bu6nmoreka [JOK

KBAHTOBOM OIITHKH

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0302

Mopenb aroma TomcoHa. OnbIThI 26.02.2027
46 Pezepdopna o paccesHuio 0-4acTuil buGnnorexa LIOK
pROP P ’ https://m.edsoo.ru/ffod091a
[InanerapHas MoJesb aToMa
04.03.2027 bubmuorexa [JOK
47 [Toctynarsr bopa
4 P https://m.edsoo.ru/ff0d0afa
W3zny4enue u normnomeHue GpoToHOB 05.03.2027
48 [IPH MEePEXO0/ie aTOMa C OJIHOTO YPOBHSI bubmorexa LHOK
p p . yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buabl ciekTpos
BoustHOBBIE cBOMCTBA YacTull. BosHBI 11.03.2027
49 ne bpoiura. KopryckyisipHO-BOITHOBOM bubnnorexa [JOK
nyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJCHHOE U3Ty4YCHHE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI 12.03.2027
50 Pezepdopaa o onpeaenennio cocrasa bubmmorexa [JOK
P P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYYCHUS
CoiicTa anb(a-, 6era-, raMmma- 18.03.2027
51 n3iydeHus. BiousHue
PaIMOAKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. 19.03.2027
59 N3otonsl. Anbga-pacnaf. bubnuoreka [IOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edso00.ru/ff0d1162
pacnaz. ['aMma-n3inyueHue
OHeprus cBA3M HYKJIOHOB B S7pE. 25.03.2027
SInepHble peakuu. JIaepHBIN peakTop.
P P P P P bubmuorexa [JOK
53 [Tpobnembl, nepcreKTUBEL,

AKOJIOTUYECKHUE aCIEKThI SIACPHOM
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
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54

55

56

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
MO3UTPOHA. MeTO bl HAOIIOICHUS 1
perucTpalmu JI€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3aumMojiercTBUA. EMMHCTBO
(bu3n4IecKoil KapTHHBI MUPa

Bun 38é3nnoro He6a. Co3Besnus,
SIPKWE 3BE3/1bl, INIAHETHI, UX BUJAMMOE
nekenre. CoJIHEUHas cucTeMa
Connne. ConHeuHass aKTHBHOCTb.
Hctounuk sueprun CoiiHiia v 3BE3]1

26.03.2027

08.04.2027

09.04.2027

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

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
MOCJIeI0BaTeILHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBoJrorun CollHIa U 3BE3 ]

15.04.2027

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenue u apmxenne CoyHua B
lNamaktuke. ['anmaktukn. Y€pHbIe BIPHI
B pax TaJaKkTUK

16.04.2027

59

Bcenennas. Pazberanne rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

22.04.2027

60

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

23.04.2027



https://m.edsoo.ru/ff0d0e38

KontposnbHas padoTa «DJIeMEHTHI

61
aCTPOHOMUU U acTPOPUIUKU»

29.04.2027

O6o06maromuit ypok. Ponb pusuku u
aCTPOHOMUHU B 3KOHOMHUYECKO,

62 TEXHOJIOTMYECKOM, COLMAIBHON 1
ITHYECKOU cepax NesITeTbHOCTH
YeJIoBeKa

30.04.2027

O6o6maromuii ypok. Pois u Mecto
63 (U3MKK ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

06.05.2027

O606maromuii ypok. Poib
64 ¢buznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3HUIECKON

KapTHHE MHpa

O6o06utaromuit ypok. Mecto
65 (bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEJICTABICHUN O IPUPOAC

PesepBHbIil ypok. MarautHoe mnoiie.

66
ONEeKTPOMarHuTHAsE NHIYKIHS

PesepBubiil ypok. Ontuka. OCHOBBI
67 CIELMAIbHON Teopun
OTHOCHUTEJIEHOCTH

07.05.2027

13.05.2027

14.05.2027

20.05.2027

Pesepnsrii ypok. KBantoBas dusuka.
68 DeMeHTHl aCTPOHOMHUU H
acTpopU3UKH

21.05.2027

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBbI
10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPaMMBI CPeIHEro
0011ero o6pa3oBaHus

10.1

10.2

10.3

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (GU3UKH B (POPMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI MUpA, B

Pa3sBUTHH COBpeMCHHOﬁ TCXHHUKHU U TeXHOHOFHﬁ, B HpaKTquCKOﬁ ACATCIIBHOCTHU J'IIOI[Cﬁ

YuuTHIBAThH Ir'paHULIbI IPUMCHCHUS U3YUCHHBIX (1)I/I3I/I‘16CKI/IX MOJICIICH: MaTCpHrajibHad TOYKa, MHCPIHMAJIbHAs CUCTCMaA
OTC‘léTa, a0COJIIOTHO TBépI{OG TCJIO, HHG&HLHLIﬁ ra3; Moaciii CTpOCHHA Ira3oB, JKUJKOCTEH U TBépI[bIX TCII, TOYCYHBIN

AIIEKTPUYECKUH 3apsi]l — IPU pelieHnH (PU3NUecKux 3aau

Pacno3naBaTh (uznueckue sBieHUs (Mpouecchl) U OOBICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO -
KMHETMYECKOW TEOpUU CTPOCHMSI BEIIECTBA M DJIEKTPOAMHAMUKU: DPABHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJINHEWHOE JIBUKEHUE, CBOOOIHOE MaJeHHE Tell, IBH)KEHHUE M0 OKPYKHOCTH, UHEPLIUSI, B3aUMOJIEHCTBUE TEII;
b dys3us, 6pOyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEN U TBEPBIX TeJN, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU
(oxJ1aXx/IeHNH), TEeIUIOBOE paBHOBECHE, HCHApeHUe, KOHJEHCAllMs, IUIaBJIEHUE, KpUCTAIM3alus, KUIIEHHE,
BJIQXXHOCTh BO3/yXa, MOBBIIICHUE JaBJIEHMS Ta3a NpPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY

napaMeTpamMu COCTOSAHHUA I'a3a B U30IIpOoLeCCax; JICKTpU3alrs TCII, B3aHMOJICHCTBHE 3apAaa0B

10.4

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOJIb3ys (U3NYECKHEe BEJIMYMHBI: KOOpAWHATA, MyTh, MEepeMelIeHue,
CKOpPOCTb, YCKOPEHHE, Macca Tejla, CWJIA, UMIIYJIbC Tejla, KUHETHYECKas DHEpPrus, MOTCHLHAIbHAs DJHEPIUs,
MeXxaHu4deckass paboTa, MeXaHWYecKas MOIIHOCTb; NMPH ONUCAHUM TNPaBHIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
MCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMsSI M €AWHULIbI, HAXOIUTh (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO

BCJIIMYMHY C JPYTUMU BEINYNHAMU




10.5

10.6

10.7

10.8

OnuceiBaTh M3y4eHHbIE TEIUIOBbIE CBOWCTBA TEJl M TEIUIOBBIE SBJICHMS, HCIOIb3Ys (PU3NUYECKHE BEIMYUHBL:
JlaBJICHME Trasa, TeMIeparypa, CpefHss KUHETHYECKas OJHEpPIHUs XaOoTUYECKOrO JBWXKEHUsS  MOJEKYI,
CpeIHEKBaIpaTUYHAasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTusi, paboTa rasa, KodppUIueHT
IIOJIE3HOTO JI€HCTBUS TEIUIOBOTO JBUTaTels; IMpPU ONUCAHUM IPABUIBHO TPAaKTOBaTh (PU3UYECKUH CMBICH
UCIOJIb3YEMbIX BEJIMUYUH, UX 0003HAYEHUs U €MHMILIbI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JTAHHYIO (PU3HUYECKYIO

BCJIMYUHY C APYT'MMU BCIINYHHAM

OnuceiBaTh M3y4YEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIECTBA M JJIEKTPUUECKHUE SIBJICHHUS (IPOIECCHI), MUCIOJIb3YsI
(¢u3HYeCKre BETMYUHBI: DJIEKTPUUECKHUI 3apsifl, JIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTh MOJIfA, MOTEHIMAJ, Pa3HOCTh
MOTEHIIMAJIOB; PU OMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3NUECKHI CMBICI UCIOJIB3YEMBIX BEIMYUH, HX 0003HAYCHHUS

" CAUHHUILIBI; YKA3bIBATDH (bOpMy.]'ILI, CBA3BIBAOIINUC NAHHYIO (I)I/I3I/I‘leCKy1-O BCJIMYNHY C APpYTHUMU BCINYHUHAMU

AHAJIN3UPOBATH (1)I/IBI/I‘ICCKI/IG MMPOLECCCHI U SABJICHUA, UCIIOJIb3Y:1 (1)I/ISI/I‘ICCKI/IC 3aKOHBI U ITPUHIOUIIBI: 3aKOH BCCMHUPHOT'O
TATOTCHUA, |, Il u Il 3axoHbI HLIOTOHa, 3dKOH COXPaHCHUA MEXaHHYECKOU OHEpPIuu, 3aKOH COXpPAaHCHUS UMITYJIbCA,
MMPUHIMUIT CYIICPIIO3UIUN CUJI, IPUHIUII paBHOIIPABUA MHECPUUAIBHBIX CUCTEM OTC‘IéTa; MOJICKYJISIPHO-KUHCTUYCCKYIO
TCOPHIO CTPOCHUA BEUICCTBA, I'a30BLIC 3aKOHBI, CBA3b cpenHeﬁ KAHETHYCCKOU OHEPIUH TCIIJIOBOT'O ABHUKCHUS MOJICKYJI
¢ abCoII0THOM TeMnepaTypoﬁ, HepBBIfI 3aKOH TCPMOJHUHAMUKHU,; 3dKOH COXPAHCHUA SJICKTPUUCCKOTO 3apsiaa, 3aKOH
Ky.]'IOHa; IIpu 3TOM pa3jinidaTb CJIOBCCHYIO (bOpMYJ'II/IpOBKy 3dKOHa, €ro MareMaTu4C€CKOC BBIPAKCHHUC U YCJIOBUA

(rpanu1Ib, 00J1ACTH) TPUMEHUMOCTHU

OOBSICHIATh OCHOBHBIE IPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBHUS UX

0€30I1aCHOTO MCITOJIE30BAHUS B IMOBCEAHEBHOM KH3HU

10.9

BBINOTHATE 3KCIIEPUMEHTHI 110 MCCIEA0BAaHUIO (DU3MUYECKUX SBJIEHUI U MPOIECCOB C MCIOJB30BAHUEM MPSAMBIX U
KOCBEHHBIX H3MepeHuil; mpu 3ToM (opMmynupoBaTh HpobiieMy (3ahady) U TUNOTE3y Y4eOHOro HKCIEpPHMEHTa,

CO6I/IpaTB YCTAHOBKY U3 IMPEATIOKCHHOTO O60py2[OBaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BbIBObI

10.10

OCYU.ICCTBHSITB MMPAMBIC 1 KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH; IIPpHA 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOFpGIJ.IHOCTCfI I/ISMCpCHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKHUMH BEIMYMHAMH C HCIIOIb30BAHUEM MPSMBIX W3MEpPEHUI; IPU 3TOM
KOHCTPYHPOBATh yCTAHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOTYYCHHOW 3aBUCHMOCTH (DM3MUYECKUX BEIUYUH B BUIE

Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJibTaTaM UCCICAOBaHUA

10.12

10.13

Cobmronate mpaBmwia 0€30MaCHOTO TpyAa IMpH MPOBEACHUU HCCICIOBAHUN B paMKax ydyeOHOTO SKCIIEpPUMEHTA,
yueOHO-UCCIIEeIOBATEIbCKOM M TMPOEKTHOM JIeATENbHOCTH C MCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOWCTB U

1ab60paToOpHOro 00OpyI0BaHUS

Pematn pvaéTHBIe 3aJa4u C AIBHO 3a,HaHHOﬁ (1)I/ISI/I“I€CKOI71 MOZCIIbIO, UCIIOJIB3YH q)HSI/I‘ICCKI/Ie 3aKOHbI U ITPUHIUIIBI; HA
OCHOBC aHaJIM3a YCJIOBUS 3aJda4un BBI6I/IpaTL Q)HSHHCCK}’IO MOJCJb, BBIACIATH (I)I/ISI/IIIGCKI/IC BCIMYHMHBI 1 (1)OpMy.TIBI,
H€06XOI[I/IMI)I€ s e€ peuicHusd, MPOBOJUTH paCLIéTI)I M OLCHUBATH PCAJIbHOCTb MOJTYUYCHHOI'O 3HAUCHUA (1)I/I3I/I‘IGCKOﬁ

BCJIMYHHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUI C OMOPOM Ha

HN3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/Ie SABJICHUA

10.15

10.16

10.17

Hcnonb3oBath mpu permieHUd ydyeOHBIX 3a7ad COBPEMEHHblE HH(OPMalMOHHBIE TEXHOJIOTMU JUIsl IIOMCKa,
CTPYKTYPHUPOBAHUS, MHTEPIPETAlUU U NPECTaBIeHNUs Y4eOHOH M HAyYHO-TIOMYJISIPHOM MHPOpPMAaLIUK, MOTyYEeHHOM
U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOIY4aeMyt0 HH(POPMAIIHIO

[TpuBoANTE mpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Mcnonb30BaTh TEOpETUUECKUE 3HAHMS MO (PU3MKEe B MOBCETHEBHOM KM3HU A oOecredeHus 0e30MacHOCTH MpU
oOpaileHun ¢ npubopaMu M TEXHUYECKUMHU YCTPOICTBaMH, AJIi COXPAaHEHHUS 370pPOBbSl U COONIIOJIEHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY»KaloIlel cpefie

10.18

PaGoTaTh B rpymnie ¢ BHIMOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy I'PYMIbl, PAIIMOHATIBHO
pacnpenensiTh 00S3aHHOCTH W IUIAHUPOBATH JAESITENbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJleKBaTHO OLEHUBATH

BKJIaJ] KaKA0TI'0 U3 YHaCTHUKOB I'PYIIIIBEI B PCUHICHUC paCCManHBaCMOﬁ Hp06HCMLI




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

111

11.2

11.3

114

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (pH3UKH B (HOPMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MUPA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU W TEXHOJIOTMH, B MMPAKTUYECKOU AEATEIBHOCTH JIOJIEH, IETOCTHOCTh U €UHCTBO

buznuecKoil KapTUHBI MHUpa

YuuTHIBaThH T'paHULIbI TPUMCHCHUA U3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MOI[GJ'I@ﬁZ TOYECYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsaa, aACpHas

MOZCIIb aTOMAa, HYKJIOHHAsI MOACIIb aTOMHOTI'O AApa IMPpU pCHICHUN (1)I/ISI/I‘ICCKI/IX 3aJa4

Pacrnio3naBath (usmueckue siBieHUs (IPOIECChI) W OOBSCHATh MX HA OCHOBE 3aKOHOB JJICKTPOJAWHAMHUKH W
KBaHTOBOH (DPM3UKU: DIIEKTPUYECKas POBOJAUMOCTD, TEINIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMIMOJICHCTBHE MAarHUTOB, YJICKTPOMArHUTHAS WHAYKIUS, IEHCTBUE MAarHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM U
JBYKYIIUICS 3apsl, JJCKTPOMAarHUTHBIC KOJeOAaHWUsS ¥ BOJHBI, MNPSMOJIUHEHHOE paclpoOCTpaHCHHE CBETA,
OTpakeHHe, TpejoMyieHHe, uHTepdepeHnus, Aupakuus W TMOISIpU3alus CBeTa, MJUCIEPCUs CBETa,
dorornekrpudeckuii 3pdext (porodPdekT), cBeToBOE NaBICHHE, BOSHUKHOBEHHUE JTHHEHYATOro CIEKTpa aroma

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PAIMOAKTHBHOCTD

OnuceiBaTh H3Yy4YEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTHUYECKUE, DIEKTPHUYECKYIO
IIPOBOAMMOCTh PA3JIMYHbBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI), UCTIONIB3YS (PU3NYECKUE BETUUNHBDI:
NIEKTPUYECKUI 3apsA]l, cuja TOKa, 3JEKTPUYECKOE HAINpPSIKEHHE, DIIEKTPUUYECKOE COINpPOTHUBIEHUE, Pa3HOCTb
norenimainos, IJC, pabota Toka, MHIYKIMS MarHUTHOTO MOJis, cuia Awmmnepa, cuia JlopeHna, HHIYKTUBHOCTh
KaTYILKH, SHEPTHsI DJIEKTPUYECKOT0 1 MAarHUTHOTO I0JIEH, TEPHO/J] U YaCcTOTa KoJieOaHUi B KojebaTeIbHOM KOHTYpE,
3apsJ M CUJla TOKa B TIPOLECCE TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KojeOaHuM, (OKYCHOE pacCTOsSHUE U

ONTHYCCKAadA CHJIa JIMH3BI; IIPU OMMMCAHWUU IIPABUJIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJT UCTTOJIB3YEMbBIX BCIIMYUH, UX



115

11.6

0003HaYeHMs] M EIUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEJIMYHMHY C APYTUMHU

BCJIMYHUHaAMU

OnuceiBaTh HM3y4yeHHBbIE KBAHTOBBIC SBJICHHUS M MPOLECCHI, MCIONB3Ysd (U3NYECKUE BEIUYHUHBI: CKOPOCTh
9JIGKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUS U MMITYJIbC (OTOHA, MEPUOJ MOJIypacnaaa,
SHEpPrusi CBA3M aTOMHBIX sJep; MPU ONHUCAHUU IPABUIBHO TPAKTOBaThb (U3UYECKUN CMBICH HMCIOJIb3YyEMbIX
BEJIMYUH, UX 0003HAYEHUS U €AMHULbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JJTAHHYIO (PU3HUECKYIO BEJIUYUHY C

APYruMU BCIIMYUHAMUA, BEIYHUCIIATh 3HAYCHUC (1)H3H‘IGCKOI>'I BCINYHUHBI

AHanu3upoBath (hU3MUECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ysl (U3MUYECKHUE 3aKOHBI M MPHUHIMILL: 3aKoH Oma,
3aKOHbI IIOCJIEI0BATENIbHOIO U MapajuIeIbHOTO COEAMHEHHS] NMPOBOJHUKOB, 3akoH Jlkoyns — JleHua, 3akoH
AJIIEKTPOMATrHUTHON UHIYKIIMH, 3aKOH MPSAMOIUHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
MpEeOMIICHUSI CBETa, ypaBHeHUe DifHIITelHa 171 PoTodPdexTa, 3aKOH COXpaHEHHUS! YHEPTUH, 3aKOH COXpPaHEHUs
UMITYJIbCa, 3aKOH COXPAHEHUs AIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs MacCOBOTO YMclia, MocTynarsl bopa,
3aKOH PaJMOaKTUBHOTO pacmnaja; Mpu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €M0 MaTeMaTHYECKOe

BBIPAKEHUE U YCIIOBUS (FPaHUIIbI, 00JIACTH) MPUMEHUMOCTHU

11.7

OHpGI[GJ'IS[TI) HaImpaBJICHUEC BCKTOPAa WMHAYKIOWHW MAarHuTHOI'O ITOJIA NPOBOAHHKA C TOKOM, CHJIBI AMnepa 1 CHJIbI

Jlopenua

11.8

Ctpouth 1 onuckiBaTh U300pa’keHUE, CO3aBAEMOE MIJIOCKUM 3€pKaIOM, TOHKOW JIMH30M

11.9

BbINOMHATE AKCIIEPUMEHTHI 110 MCCIEA0BAHNUI0 (PU3NYECKUX SBJICHUI U MPOLIECCOB C MCIOIb30BAaHUEM MPSMBIX U
KOCBEHHBIX M3MEpEHUi; mpu 3ToM (opMyIupoBaTh npobiieMy (3afady) U THIOTE3Yy y4eOHOro SKCIEpPUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 IMPEATIOKCHHOTO O60py2[OBaHI/I$I, MMPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BbIBObI

11.10

OCYU.ICCTBJ'ISITB MMPAMBIC 1 KOCBCHHBIC U3MCPCHUS (I)I/I3I/I‘-ICCI(I/IX BCJIMYHH; IIPHU 3TOM BBIGI/IpaTB ONTUMAJILHBIN CIIOCO0

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOFpCHlHOCTCﬁ I/ISMCpCHI/Iﬁ




11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCIOJB30BAaHHUEM TMPSAMBIX H3MEPEHHH; MpuU 3ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOJYICHHOW 3aBUCUMOCTH (U3NYECKUX BEIIMYUH B BHJIC

Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJibTaTaM UCCICAOBaHUA

11.12

11.13

CobmoaTe paBuiia 6€30IacHOT0 TPy/Ja MpPU MPOBEIEHUU UCCIEIOBAaHUI B paMKaxX yd4eOHOTO SKCIEPHUMEHTa,
y4eOHO-UCCIEA0BATENbCKOH U MPOEKTHON AEATENBbHOCTH C HCIOJIb30BAHHEM H3MEPHUTENIbHBIX YCTPOHCTB U

nabopaTopHOro 000pyAOBaHUS

Pematn paC‘IéTHHe 3aJa4u C sIBHO SaﬂaHHOﬁ (I)HSHQCCKOﬁ MOZCIIbIO, UCITIOJIB3YS (I)I/IBI/IIICCKI/IC 3aKOHBI U ITPUHIHUIIBI;
Ha OCHOBC aHaJIM3a yCJIOBUSA 3aJ1a4n BBI6I/IpaTI> (1)I/ISI/I“ICCKYIO MOACIb, BBIACIATD (1)I/I3I/I‘16CKI/IC BCJINYHHBI 1 (I)OPMYJ'ILI,
H€06XOI[I/IMI)I€ JUIs €€ peuicHud, MPOBOANTDH paC‘-IéTBI M OLICHUBATH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘~IGCKOI71

BCJIMYHHBI

11.14

PemaTte kauecTBEHHBIE 3aja4M: BBICTPAUBATH JOTHYECKHA HEMMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUN C ONIOPOM HA

HN3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/Ie SABJICHUA

11.15

11.16

11.17

11.18

Wcnonp3oBath mnpu pemieHUM Y4eOHBIX 3a/Jad COBpEMEHHble HH(OPMAlMOHHBIE TEXHOJOTMM JJs IOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U NIPEJCTaBICHNUS y4eOHOW U HayYyHO-NOMYSPHOM HH(pOpMaIMH, TOTy4EeHHON
U3 PA3IUYHBIX MCTOYHMKOB; KPUTHUECKH aHAIM3UPOBATH MOIY4aeMyt0 HH(POPMAIIHIO

OOBSICHATH IPUHLIUIIBI IEHCTBUS MAILIH, TPUOOPOB U TEXHUUECKUX YCTPOICTB; pa3InyaTh yCIOBUS UX O€3011acHOrO
MCIIOJIb30BaHUs B IOBCETHEBHOM JKNU3HU

[TpuBOANTE MpUMEPHI BKJIaZA POCCHUICKUX M 3apyOeXHbIX Yyu€HBIX-(PU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTh TeopeTUYeCcKHe 3HAHUS MO (U3UKE B MOBCETHEBHOM KM3HM JUIsl oOecredeHus: 6e30MacHOCTH MpU
oOpailleHnu ¢ npubopaMM U TEXHUUYECKUMH YCTPOMCTBAMH, JJII COXPAHEHUS 3/10pOBbS U COONIOACHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY»KaloIlel cpefie



PaboTath B rpymnmne c BBINOJHEHHEM Pa3IMYHBIX COIHAIBHBIX POJICH, MIIaHUPOBAaTh paboTy IPYIIIbI, palMOHAIBEHO
11.19 pacrpenensaTh 00sI3aHHOCTH M TUIAHUPOBATH JICATEIIbHOCTh B HECTAHAAPTHBIX CUTYaIIUX, aJIEKBATHO OIICHUBATH BKJIA]]

KaXXJI0T'0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHNUE pacCMAaTPUBAEMOM ITPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

11

1.2

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

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

NESITENbHOCTH JIIOIEN

MEXAHUKA

211

212
2.1

2.1.3

#i#HPari#KMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOTO

nBuxkeHus. CucreMa orcuéra. TpaekTopus

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

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

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

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




214 CBobOonHOe maneHue. Y CKopeHue
o CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JIBUKCHUE  MATePUAIBHOH  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHCHHAsS
CKOpOCTb. [Tepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JNBUKEHUE CHAPSJOB, LIEMHBIE U PEMEHHBIE
nepenadn
IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOH  ckopoctH.  VccnenoBanue
COOTHOUIEHUS MEXIY MyTSMU,
MPOMJICHHBIMU TEJIOM 3a IOCJIEeI0BaTEIbHbIE
217 paBHbIE  IMPOMEXKYTKM  BpPEMEHU  IpHU
o PaBHOYCKOPEHHOM JBM)XCHUU C HadaJIbHOU
CKOpPOCTBbIO, paBHOM Hymwo. H3ydenue
NBIDKCHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
N3yyenne nBmwKeHUs Tena, OPOLICHHOTO

TOPHU30HTAJILHO

#iHPari#H## IMHAMUKA

IMpunuun  oTHOcuTenbHOCTH  [ammies.
221 [lepBriii 3axoH HproToHa. MHepuuanbHbIe

CHUCTEMBI OTCUETA

955 Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

29 Bropoii 3akoH HproTOHa 111 MaTepHanbHON

223 TOYKH B HMHEPIUATbHON cHUCTeMEe OTcuéra
(UCO). Tpernit 3akoH HeroToHa mis

MaTCpHUaJIbHBIX TOUCK

3akoH  BcemMupHoro Tarotenus. Cwuia
2.2.4 TsokecTd. [lepBas KocMUYecKass CKOPOCTb.

Bec tena

2.2.5 Cwuta ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddunment tperus. Cuma COnpoTHBICHUS

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

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

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

2.2.9

2.2.10

TexHudeckue yCTpOMCTBA: IMOAIIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboTsl. M3yuenue nBuxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKolbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMuUpyeMOl TPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JedopMaluu.
Uccnenosanue yCIIOBUM paBHOBECHS

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAIICHUA

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

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

231 MaTepuagbHBIX Todek. MMmynbc cuiibl u
N3MEHEHHE UMITyJIbCa Tella
9392 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE ABIKEHIE
2.3.3 PaGora cunbl
234 MomHOCTb CUJIBI
238 Kunernueckass  sHepruss  MaTepUanibHOU
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenunanenas sHeprus. IloTeHnmanbHas
236 SHEprus yIpyro nepopMUpOBaHHON

npyxuHbsl. [loTeHnmanpHas »HeEprus Tea

BOJIM3HU MOBEPXHOCTHU 3emim




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIIOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKoH COXpaHEeHMsI
MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHudeckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN UCTOJET

[Ipaktrueckue paboTel. M3ydeHue CBs3H

23.10 CKOpPOCTEM Tea IMpU HEyNpyrom  yzaape.

HccnenoBanue cBs3U pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOM TEOPHU

3.11

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

nu B331/IMOI{CI710TBH$I qacTull BEIICCTBA

3.1.2

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

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.13

3.14

Macca wmonekyn. KonnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

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

KenbpBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.18

I'azoBble 3ak0HBI. M30mponeccsl B U1eaabHOM
rase ¢ MOCTOSIHHBIM KOJMYECTBOM BEILECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

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

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHs
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

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

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

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

I'padmueckas unTepnperanus paboTsl ra3a

3.25

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

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

3.2.6

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

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckune YCTpOMCTBA: J(BUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIBHUK, KOHAUITHOHED




3.3

4.1

3.2.8

[IpakTnueckue paboThI. H3mepenue

yAEIbHON TEMI0EMKOCTH

##HPar###AT'PET’ATHBIE COCTOSHUWA BEHLIECBA. ®A30BBIE

I[NEPEXO/IbI

3.3.1

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenne u xuneHuwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsli nap

3.3.3

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU3O0TPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJlJIbI.

CoBpeMeHHbIE MaTepUalIbl

3.34

3.35

3.3.6

[InaBnenue u KpuctauMzauus. Y JelbHas

TeruioTa miasieHus. Cyonumanus
YpaBHeHHe TEMI0BOro O6amaHca
TexHuueckue ycTpOiCTBa: TUIPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIyYEHUSI COBPEMEHHBIX MaTepUaoB, B TOM

YHUCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

411

41.2

Onexktpuzauust Ten. OJEKTPUYECKHH 3apsi.
JIBa BUJIa BJIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JTURJICKTPUKA U

MOJYTPOBOTHUKH

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

415

Onektpuueckoe  nose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TIOJIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM — HANPSYKEHHOCTH
3JEKTPUYECKOTO MOJIS
PaGora cunm 37EKTPOCTATHUECKOTO  IOJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaﬂ

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

419

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHUYECKash 3aIluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. H3smepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CYHIICCTBOBAHUA IIOCTOAHHOI'O

421 NMEKTPUYECKOr0 TOKAa. VICTOUYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
493 DJNEeKTpUYecKOoe COIMPOTHBIICHUE. Y IEIBHOE
o COITPOTHUBJIEHUE BEIECTBA
424 [MocnenoBarenbHOE, napaienbHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTP JEKTPUIECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPpEHHEE CONPOTUBJICHHE HCTOYHUKA

ToKa. 3akoH OMma s NOJHOM (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  CONIPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXxnpoBOIUMOCTb

DJIeKTpUYECKUH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoHUKHU. CobcTBeHHAS u
pUMecHast POBOANMOCTD
0JIyNpoBOAHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAx.
SJIGKTPOJII/ITI/I‘-ICCKB,H JUCCcolamus.

DIeKTponn3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocTar, HCTOYHHUKU TOKa,
JJIEKTPOHArpEBATEIbHBIE pudopHI,
3JIEKTPOOCBETUTEIILHBIC npuoopsI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, raJlbBaHHUKa

[IpakTnueckue paloThI. Nzyuenue
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DOJIC HCTOYHMKA TOKAa M €O
BHYTpEHHero comnpoTusieHus. Habmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEHTa

IIpoBepsiemble 3JIeMEHTBbI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA




4.3

#H##ParHH#MATHUTHOE I1O0JIE. O JIEKTPOMATI'HUTHA A

43.1

UHAYKINA
IlocTtossHHEBIE MarHuThl. B3aumoneicTaue

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruutHoe 10n€. BekTOp MAarHUTHOMN
nHaykuud.  IIpuHnun — cynepnosuuun.
JIuaun MarnutHOM MHAYKuMH. KapruHa
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MarHuToOB

4.3.3

4.3.4

MarsnuTtHo€e I0J€ NPOBOJHMKA C TOKOM.
Kapruna nuHMiA 1015 JUIMHHOTO MPSIMOTO
IIPOBOJHUKA U 3aMKHYTOT'O KOJBIEBOTO
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmBIT
Opcrena. B3aumozeiictBue npoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

435

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wmoayib |
HampaBieHue. JIBuxkeHue 3apsKeHHOM
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopeniia

SIBneHue ANeKTPOMArHUTHON UHAYKIINU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJIC WHIYKIHUH. 3akoH

3JIEKTPOMAarHuTHOM MHAyKInn Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUM B IMPOBOJHUKE, IBHKYILIEMCS
MOCTYTATENIbHO B OJTHOPOZHOM

MAargouTHOM IIO0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTHBHOCTS. SBnenue
camonnaykiuu. 3/]C camonHIyKuuu

3HepPH}I MAaroiuMTHOr'0O IOJIA KaTyliKu C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE TT0JIe




TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE
MAarHuThI, AIIEKTPOMArHUTHI,
4.3.14 JIEKTPOJBUTaTEIIb, YCKOPHTEIH
IEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs

IICYb

[IpakTueckue paboTHL. N3yuenne
MarHMTHOTO TIOJS KaTyIIKH C TOKOM.
HccnenoBanue AeUCTBUA IOCTOSTHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.

HUccnenosanue SIBJICHUS

JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHUMA 1 BOJIHBI

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenbnast cucrema. CBoOOIHBIE
KoJjiebanusi. ['apMoHMYecKue KosieOaHusI.
511
[lepuon, wacrora, ammumTyga u ¢asa

KoyieOaHuit

[IpyxuHHBIA MasTHUK. MaremMaTndecKui

5.1.2
MasiTHUK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

51 OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

[IpeBparmenue SHEPTUU npu
rapMoHMYeckux  koneOaHusx.  CBs3b
514 aAMILTUTY/IbI KoJe0auuit HCXOTHOU
BEJTMYHHBI ¢ aMIUTUTyJaMU KoJieOaHu e

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJeOaTeIbHOM  KOHTYpE.
515

Amnayorus MCXKAY MCXAHUYCCKMMU U

QJICKTPOMArHMTHBIMHA KOJICOAHHUSIMH.

®opmyna Tomcona




5.1.6

2.1.7

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

BriHyX1eHHBIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BrinyXneHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYCOUAANBHBIN

MIEPEMEHHBIN TOK.

Mo1mHoCTb [IEPEMEHHOT0 TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSAXKCHUA

Tpancdopmarop. IIpousBoxactso,
nepeaaya u noTpedIeHne dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MPOU3BOJACTBE SJIEKTPUUYECKON SHEPrUU.
Kynerypa HCIIOJIb30BAaHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTponepcaavd

[Ipaktuueckue pabotel. McciaenoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpysa. MccienoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJIEHCATOPAa, KaTyIIKU U

pesucropa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnuueckue BOJIHBI, yCIIOBHUS

pacnpoctpanenus. Ilepuon. CxopocTh

5.2 >21 pactpocTpaHeHHss W JUIMHA  BOJHBI.
[Tomepeunsbie 1 MPOAOITBHBIE BOJIHBI

£ 95 ##H#Par## Untepdepenus u nuppaxims

MEXaHHNYECCKHUX BOJIH




5.2.3

5.24

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

BricoTta Tona. TeMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CIIOBHSI
M3JIYYeHHUS!  AJIEKTPOMATHUTHBIX  BOJIH.
B3anmnuast opuenTanus BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uaTepdepenuus. CkopocTh

OJICKTPOMAardiuTHBIX BOJIH

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

[TpuHIMIBI PagWOCBI3U U TEICBUICHHS.
Paguomokanus. DIIeKTPOMarHuTHOE

3arpsI3HEHUE OKPYXKAIOLEH Cpebl

5.2.8

TexHu4eckue yCTpOHCTBA: MYy3bIKAJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHoCTHKa B TEXHHUKE W MEIULUHE,
pagap, paguONpPUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

##HPartH##OII TUKA

531

5.3.2

5.3.3

[IpssmonuHeitHoe pacrpocTpaHeHne
CBETa B ONHOPOAHOM cpene. JIyd ceera
OtpaxkeHue cBera. 3aKOHBI OTPaKECHHUS
cera. [locTpoenre n300paxeHui B TTIOCKOM
3epKaiie

[Ipenomnenne cBeta. 3akOHBI MPETOMIIEHUS
CBETA. AOCOMIOTHBIH IO0Ka3aTelb

MIPEIOMIICHHUS

5.34

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroyl NOJHOTO BHYTPEHHETO

OTpaKEHUS




5.35

5.3.6

5.3.7

Hucnepcuss cBera. CIlOKHBIA COCTaB

Ocnoro ceera. Llser

Cobuparoliiue U paccerBarolIe JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHHH B
cOOMparIIUX U PACCEUBAIOIINX JIMH3AX.
@opmysia TOHKOM JIMH3BL. Y BEJIUYECHHUE,

aBaeMoe€ JUH30H1

[Ipenemnst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKHU

5.3.8

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

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuus  ceera. JudpaknuonHas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJIcHuu
MOHOXPOMATHYECKOTO CcBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cera

TexHuyeckue ycTpoOWCTBa: OYKH, IyIa,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJIOKOHHAS
OIITHKA, nudpakioHHass — peréTka,

TOJIAPpOn

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

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynmater TEOPUH

OTHOCHUTCIIBHOCTHU! HWHBApUAHTHOCTDb




MOAYJid CKOPOCTH CBC€Ta B BaKYyMC,

MPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTHU.

6.2 3amemsieHUe BpPEMEHU U COKpaIleHUE
JUTAHBL
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C SHEPrued M UMITYJIbCOM
6.4 CBOOOJHOW 4YaCTULBL. DHEPrus IOKOS

CBOOOIHON YaCTHUIIEI
KBAHTOBA ®HU3UKA
HHPar###DJIEMEHTBI KBAHTOBOWM OITUKU

®otonbl. Popmyna Ilnanka cBs3u
7.1.1 SHepruM (POTOHA C €r0 YaCTOTOW. DHEprus

U UMIyJbC POTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dborodrddekra. Onbiter A.I'. CroneTona.
3akoHsl hoTordexTa
YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dboroadpdekra.  «KpacHas  rpaHuUIA»
dboTorddexra
7.1.4 Jasnenune ceera. OnwiTel [1.H. JIebenena
7.1.5 XUMHUYECKOe IEUCTBUE CBETA

TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 (dhoTonaTuUuK, COJIHEYHas Oarapes,

CBETOANO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIIb aTOMa

IToctymater  bopa.  M3znyuenue wu
norjouieHue (OTOHOB TpU TEpexXoe
7.2.2 aTOMa C OJHOIO YpPOBHS DHEpPruM Ha
npyroii.  Buasr  cmektpoB.  Crnektp

ypOBHeﬁ SHEPIHUU aToOMa BOAOpOJa




7.3

7.2.3

7124

BosiHoBBIE cBOlicTBa yactuil. BoisHbl ae
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakius 5SIeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoOe U BBIHYXXJICHHOC U3TYUYCHUC.

YCTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpoucTBa: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTUIT

OTKpbITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuo cocraBa
pamuoakTHBHOrO wu3nyueHus. CBoMCTBa
anb(ha-, Oera-, raMMa-u3JIyqdeHusl.
BriusHue pagrioakTUBHOCTH HA KHUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyknonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsaa aapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue.  3aKOH  PaJUOAKTUBHOIO

pacmaga

7.3.5

3HCpPH}I CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

SAnepuble peakuuu. JleneHune W CHHTE3
Anep
Snepusiii  peaktop.  TepMosnepHsli

cunte3. [IpoOiaembl ¥  MEPCIEKTUBBI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIEPHON  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI H,I[GpHOfI OHCPICTUKHU

DneMeHTapHble  4acTUllpl.  OTKpBITHE
II03UTPOHA. @DyH1aMEHTAIIbHBIE
B3aUMOJICUCTBUA

TexHuueckue yCTpOMCTBa:  JO3UMETD,
Kamepa BuWibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6om0a

[Ipaktnueckue padotel. HccnenoBanue
TPEKOB YaCTHI] (o TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHOro Heba. Co3Besmus, sipKue

3Bé3,I[LI, IIJIaHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-TUTAHTHI n ux
CIITYTHUKH, KApPJIUKOBBIC ITJIAHCTHI. Marbie

testa COTHEUHON CUCTEMBI

8.3

8.4

8.5

Coname, d¢orochepa u armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun CosHLa 1 3BE371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJlycC, TEMIIEPaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAIBHBIA KJIACC — CBETUMOCTB.
3BE3pl IVIABHOM  IOCIIEAOBATEIBHOCTH.
3aBUCHMOCTb «Macca — CBETMMOCTbY» JUIS

3BE3/] TTIABHOM IOCICA0BATEILHOCTH

8.6

8.7

#H##Par###BuyTpeHHee CTpoeHHE 3BE3.
CoBpemeHHbIE IIPEACTaBICHUS 0
porcxoxaeHnu 1 3pomonun ConHia u

3BE31. DTanbl )KU3HU 3BE3LT

Mineunsiii Ilyte — Hama [amakTuka.

CnupaneHasgs  cTpykrypa  l'anmakTukwy,




8.8

pacnpenesneHue 3BE3N, rasa M IbUIA.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TlamaxkTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B APAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOiM.
3akoH XaOOma. Pa3Oeranue rajgakTuHK.
Bospact u paguyc Bcenennoit, teopus
Bbonbmioro B3peiBa. Mojens «ropsiyeit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmrabHast  ctpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




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

®usuka 10 H.H. Corckuii, b.b. byxosues, 5. Mskumes — U3narensctBo [Ipocsemenue, 2025
®uzuka 11 b.b. bByxosues, I'.f1. Mskuwes, B.M. Uapyrun — M3narensctBo [Ipocsemenue, 2025

Owuzuka 3anagank 10-11 A.ITL.PemvkeBud — OO0 [lpoda, 2025

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

®usuka 10 H.H. Corckuii, b.b. byxosues, I'.fI. Mskumes — U3narensctBo IIpocsemenne, 2025
®uzuka 11 b.b. byxoBues, I'.5l. Mskumes, B.M. Hapyrun — M3natensctBo IIpocBemenue, 2025

O®uzuka 3anaynuk 10-11 A.ITL.PeimkeBuy — OO0 [lpoda, 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

LIOP https://m.edsoo.ru
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