MHUHHNCTEPCTBO IMPOCBEIEHNSI POCCUNMCKOMN ®EJEPALINN

Munucreperso odpazosanusi Hopocnbupekoii odaactu I'ocyrapersennoe

Gro1keTHOE obmeoGpasoBaTensnoe yupeaaenne Hosocudupekoii obaacru

"O6aacTHoil uenTp obpazosanus"

Munncreperso oopasosanusi HosocuGnpcekoii obiactn
I'bOY HCO "Ono0"

PACCMOTPEHO

na 3acenanus MO ecTecTBEeHHOHAYYHOrO LMKIA

A//‘/

Maciosa B.E.
Iporokon Ne 1 ot « 29 » asrycra 2025 r.

PACCMOTPEHO

Ha 3aceganu MO ecTecTBeHHOHAYYHOro LHKIa
aALf
V]

Macnosa B.E.

npotokon Nel ot «28» aprycra 2026 .

YTBEPXJIEHO

3aMCCTHTE/Ib IMpeKTopa no YP

I'mnesa H.B.
Ipuxa3 Ne 1 ot «29» arycra 2025T.

VTBEPXK/IEHO

3aMeCTHTE/Ib MpeKTopa o YP

W

I'nnesa H.B.
INpukas Ne 1 ot «28» asrycra 2026T.

PABOYAS ITPOI'PAMMA

yuebuoro npeamera «@usnka. bazopblil ypoBeHb»

s obygatouuxes 10 — 11 kmaccos

. Tyanuexuii

2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IOJIOXKEHHH M TpeOOBaHUU K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pazoBarenbHON nporpammsl, npeacrasieHHbix B @I'OC COO, a
Takke ¢ ydérom QeaepanbHOil pabodeld TpOrpaMMbl BOCIUTAHUS W KOHIIEHIIAN
npenojaBanus ydeOHoro mnpeamera «dusmka» B 00pa3oBaTENbHBIX OpraHU3aLUIX
Poccuiickoii @eaepannu, peann3yonmx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Coneprxanue nporpaMmel 1o (pusuke HampaniaeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTuHBI Mupa obydarommxcs 10-11 kmaccoB mpu oOyueHuu ux (U3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEITENBHOCTHOrO mnojaxona. I[Iporpamma mo
¢busuke coorBercTBYyeT TpeboBanusM DPI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
MpEAMETHBIM W METANpeIMETHBIM pe3yJbTaTaM OOyYeHHs, a TaKXKe YYUTHIBACT
HEOOXOJAMMOCTh pealu3aldd MEXKIPEAMETHBIX CBA3€d (U3UMKA C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMU TpeaMeTamMu. B Heil ompenenstoTcss OCHOBHBIE IIEJIM U3YUYEHUS
(¢bu3MKM Ha YpOBHE CpeAaHero ooOImero oOpa3oBaHus, IUJIAHUPYEMbIE pPE3yJIbTaThl
OCBOCHHS Kypca (PU3WKH: JIMYHOCTHBIC, METaIlpeAMETHbIC, MpeAMETHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

MJIaHUPYEMBIE pe3yibTaThl OCBOCHUS Kypca (pu3uMku Ha 0a30BOM ypOBHE, B TOM UHUCIE
MPEAMETHBIC PE3YJIBTATHI TI0 TOJIaM 00yUYEHUS;
cozepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHHUs.

®dusnka Kak Hayka 0 HauOoyiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNAs B KaYECTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIUECTBEHHbIH BKIJIAaJ B CHUCTEMY 3HaHHW 00
okpyxatomeM wmupe. IlIkonpHbli Kypc (u3nkn — CcUCTEeMOOOpa3yomuil s
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOJIbKY (DU3MYECKUE 3aKOHBI JICKAT B
OCHOBE TIPOIIECCOB W SIBJICHWH, W3y4aeMbIX XUMHUEH, Owuojorued, Qu3nuecKou
reorpadueit u actpoHomueil. Vcnonp3oBaHHE W aKTUBHOE MPUMEHEHHE (DU3NYECKHUX
3HAHUI oOmpenenseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, IMOJIYYEHHUS HOBBIX MAaTE€pPHAIOB C
3aJJaHHBIMU CBOMCTBaMM M Jpyrux. M3yuenue (UMK BHOCHUT OCHOBHOW BKIJIAJ B
(dhopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa 00ydaromuxcs, B (hOpPMHPOBAHUE
YMEHHUM TPUMEHATh HAyYHbIA METOJ TO3HAHUS TPU BHIOJHEHUH HUMHU Y4eOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca (u3uku 14711 ypOBHS CpPEAHET0 OOIIero 00pa30BaHMs MOJIOKEH Pl
UJIel, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIUIILI €T0 TOCTPOCHHS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepual M3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HUKHU.



Hoes cenepanuzayuu. B coorBeTcTBUM ¢ HEil MaTtepuan Kypca GU3UKU 00beIUHEH
BOKpYr ¢usnyeckux Teopuil. Beaymmm B Kypce saBmsercs GOpMHUpOBaHHE
MPE/ICTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoess  eymanumapuzayuu. EE peanusamuss mpeAmnoyiaraeT — HCIOJIb30BaHUE
IYMaHUTapHOTO NOTEeHIMaIa (PU3MUECKON HAyKH, OCMBICICHUE CBSI3U PA3BUTHUS (PU3BUKHU C
pa3BuTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKUMHU, HPABCTBECHHBIMU W
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GuU3uMku npesamnonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUJIOKEHUN U3yUYEHHBIX TEOpUN U
3aKOHOB.

Hoes sxonocusayuu peanusyeTcst MOCPEACTBOM BBEICHUS JIEMEHTOB COJEPKaHUS,
MOCBSIIEHHBIX OJKOJOTHUYECKHM TMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TakkKe 00CYXIeHHs MpoOJeM paluoOHaIbHOTO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKONW O€30MacHOCTH.

CTepKHEBBIMU DJIEMEHTAaMU Kypca (HU3UKM Ha YpOBHE CPEAHETO OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((HOpPMHUPOBAHHME MPEACTABICHUN O
CTPYKType TOCTpOoeHUs (U3NYECKON Teopuu, poir (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHILIUIIOB B COBPEMEHHBIX IMPEJCTaBICHUSIX O MPHUPOJE, I'PaHULAX HPUMEHUMOCTU
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTENBPHOCTHBIN TMOAX0A B Kypce (PU3WKU peaau3yeTcs Mpexkae BCEro
3a CYET OpraHMU3aIfy HKCIIEPUMEHTAIBLHON AesITeNbHOCTH o0yuatonuxcs. s 6azoBoro
YPOBHS Kypca (PU3HKU — 3TO UCMOIb30BAaHUE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJA0OPATOPHBIX PabOT, KOTOPBIE B ITporpamme o Gusuke 00beTUHEHbI
B O0IIMI CTIHCOK YYEHUUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM MEepeuHe
7ab0paToOpHBIX PpaboT, MPOBOAWMBIX [UJIs KOHTPOJS W OIEHKH, OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIEcca UCXOs M3 OCOOEHHOCTEW TIIAHUPOBAHUS U
ocHamleHust kabunera ¢usuku. [Ipu sToM oOecnieunBaeTCsl OBIaJACHUE O0YYAIONTUMUCS
YMEHUSIMH ~ TPOBOJUTH  KOCBEHHBIE M3MEPEHHUsS, HCCIEIOBaHMUsS  3aBHCHMOCTEH
(bU3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THITOTES.

bosibiioe BHUMaHUE yaeaseTCs PELICHUIO PACYETHBIX U KAY€CTBEHHBIX 3a1a4. [lpu
ATOM Ui PAcU€THBIX 3a/ady TMPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO 3aJaHHOU
¢uznyeckoil  MOAENbIO,  TO3BOJSIONIME  MPUMEHSITh  W3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, Tak U MHTETpUpPYS 3HAHUS U3 Pa3HbIX
pa3nenoB. [[s kaduecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCSA 3aJaHUS Ha OOBSCHEHHE
NpOTeKaHUsl (PU3MUECKUX SIBJICHUN U IPOLECCOB B OKPYXKAIOLIEH >KU3HH, TPEOyroLIue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanmsimu PI'OC COO k MarepHalbHO-TEXHHYECKOMY
o0ecrniedueHnIo yueOHOro npoiiecca 0a30BbIil ypOBEHb Kypca (U3UKU HA YPOBHE CPEIHETO
o0uiero oOpa3oBaHusl JOJKEH M3ydaTbCs B YCIOBHUSX IPEIMETHOro KaOWHeTa (U3UKU



WIM B YCJIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOX0MUMOE JabopaTopHOE 000pYI0BAHUE
JUIA BBITIOJIHEHUS! yYKa3aHHBIX B MPOrpaMMe MO (U3HKE YUYEHHYECKHX MPaKTUYECKHX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpaninoHHOEe 00opyAoBaHHEe (GOPMUPYETCS B COOTBETCTBUHU C MPHUHIIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTM M O0ECHeYMBaeT IIOCTAHOBKY IIE€PEYUCIICHHBIX B
nporpaMMe Mo (U3UKE KIIOYEBBIX JAEMOHCTPALUNA IS HCCIENOBAaHUS H3ydaeMbIX
SBJICHUM M TIPOLIECCOB, SMIIUPUUYECKUX U (DYHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe  oOOpyaoBaHME ISl  YYEHHUYECKHX  IPAKTHUYECKHX  padoT
(dbopmupyeTcss B BUAE TEMATUUECKUX KOMIUIEKTOB U O0ECIEYMBAETCS B pacyére OJHOIO
KOMIUIEKTa Ha JABYX oOOydarmuxcsa. TeMaTrnueckue KOMIUIEKTBI J1abopaToOpHOro
000py10BaHUs JOJKHBI OBITh IOCTPOEHBI HA KOMITJIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHJE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4YE€HHS PU3UKHU B 001IEM 00pPa30BAHUH SIBIISIFOTCS:
dbopMHpOBaHHE HHTEpEca M CTPEMJICHUS OOYy4YaloIIUXCid K HAy4YHOMY HW3YUYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAyYHOM MeETojA€ To3HaHus U  (HOpMUpPOBAHME
MCCJIEI0BATENHCKOTO OTHOIICHHSI K OKPYKAIOLIUM SIBIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa M3y4YeHHUs] OCHOB CTPOEHUS
MaTepuu ¥ GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMrpoBaHUE YMEHHUIN OOBSICHATH SBJICHUS C MCIOJB30BaHUEM (PU3MUYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHHUE MPEACTABICHUN O POJU (DU3MKHU AJISI Pa3BUTUSA JNPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne HTUX ILeded obOecrneynBaeTcsl pelIeHHEeM CJIeAyIoIUX 3aJad B
mpoliecce u3yueHus Kypca (GU3MKd Ha ypOBHE CPETHETO O0Iero oOpa30BaHuUs:
MpUOOpPETEHUE CHCTEMbl 3HAHUW 00 OOIUX (PU3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, SJIEKTPOJAUHAMHUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPODU3UKY;
dbopMupoBaHHE YMEHUH NPUMEHATH TEOPETHUYECKHE 3HAHUS M1 OOBSICHEHUS
buznueckux SBICHUM B TNPUPOJAE M s NPUHATHS NPAKTUYECKUX PpEUICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIIeHUS] PA3IMYHbIX 337a4 C SBHO 3aJlaHHOM (U3UYECKON
MOJIETIbIO, 3a7a4, TOPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHNe (PU3UUECKON MOJENH,
aJICKBATHOM YCJIOBUAM 33/1a4H;

NOHMMAaHUE (PU3NYECKUX OCHOB W MPHUHIIMIIOB JEUCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEY;



OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TMPOBEACHUS (PUIUUECKUX
HKCIIEPUMEHTOB, aHAIN3a U WHTEPIIPETAlNU HHPOPMAIIHH, ONIPEIEICHUS TOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJbTaTa;

CO3/laHUE YCIIOBUM NJIsi Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKONU, TBOPUYECKOM
JESTETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
oOpazoBanus otBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B Henmeno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[Ipeanaraemsplii B mporpamme 1o puU3MKe NepeueHb Ja00PATOPHBIX U MPAKTHUECKUX
paboT sBISETCS PEKOMEHIOBAaHHBIM, YUUTENb JI€JaeT BbIOOp MPOBEACHUS JaOOPaTOPHBIX
padoT U OMBITOB C YYETOM UHIUBUAYAJIbHBIX OCOOEHHOCTEN 00yUYaroIMXCS.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOI'O IO3HAHUSA

dusuka — Hayka o npupojie. Hayunble METOABI MO3HAHUSL OKPYXKAIOIIETO MUPA.
Ponb »KCniepuMEHTa M TEOPUM B TIPOIECCE IO3HAHMUS MPUPOJbI. IKCIIEPUMEHT B
busuke.

MonenupoBanue (QU3NYECKUX SBICHUH U mporeccoB. HayuHble T'HUMOTE3BI.
dusnyecKkue 3aKOHbl U TEOpPUU. ['paHUIBl TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponws u mecto pusuku B GopMUpPOBAaHUM COBPEMEHHOM HAyYHOM KapTHHBI MHPa, B
MPAKTUYECKOMN JEATENBbHOCTH JIFOAECH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(DPOBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO  JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemerienrie, CKOpoCTb (CpedHsii CKOpPOCTh, MTIHOBEHHAas CKOpPOCTb) H
YCKOPEHUE MaTepuaJbHOM TOYKH, HUX TMPOEKIMM HAa OCH CHUCTEMbl KOOpAUHAT.
Clio’)keHue NepEeMENICHHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TpsIMOJIMHEWHOEe JBIwkeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], MYyTH U MEPEMEIICHUS MaTepUAIbHOM
TOYKU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaCHUsI.

KpuBonuHeinHoe aBmxeHue. [[BH>KeHHE MaTEpUAIbHOM TOYKU IO OKPY>KHOCTH C
MMOCTOSIHHOM 1O MOJAYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsT CKOPOCTh. [lepuon
U yactoTta obOparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue ycTponcTBa U MPAKTHUYECKOE MPUMEHEHHE: CIUIOMETP, JBH)XCHUE
CHapS/IOB, LICTIHBIC U PEMEHHBIC TIEPEIAUH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBYDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AYyXE U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenne nBwKeHUS Tenma, OpPOMIEHHOTO TIO YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MafeHUSI.



Hanpagienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3yyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEIbI0 OIPEICICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBaHnre COOTHOLIEHUS MEXAY IMYTAMH, MOPOWJICHHBIMM TEJIOM 34
MTOCJIETIOBATEBHBIC PABHBIC IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHHU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapuKa B BSI3KOU KUIKOCTH.

N3yuenue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutenbHOCTH ['anunes. IlepBsoiii 3akoH HeroToHa. MHepumanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHuun cynepro3uinuu cui. Bropoi 3akoH HproToHa A
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1151 MaTepuanbHbIX TOYEK.

3aKkoH BcemupHOro tsaroteHus. Cuia tsoxectd. [lepBas kocmMudeckass CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbsl TpeHus (mokosi, cKoJibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUs U cuiia Tpenust mokosi. Koaddurment tpenus. Cuia
COITPOTHUBIIEHUS NP ABUKECHUHU TEJIA B KUJIKOCTHU WJIN rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CUJTbI OTHOCUTENBHO OCH BpaieHus. [1limedo cumbl. YCioBusg paBHOBECUS
TBEPIOIO Tea.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE MNPUMEHEHWE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHEeHHE MacC B3aUMO/ICHCTBYIOIIMX TET.

Bropoii 3akon HproToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeOpMaliui.

HesecomocTe. Bec Tena npu yCKOpEHHOM NOABEME U HAJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTHM CHUJI YNPYTOCTH, BO3HHUKAKOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAIIHH.

HccnenoBanue yciioBU paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALICHUS.



Tema 3. 3axonvl coxpanenus 6 Mexanuke

NMiynbC MaTepuaabHON TOYKM (T€Ja), CUCTEMbI MaTepralbHbIX ToYeK. MITybC
CWIbl W HW3MEHEHUE HMITyJbCca Tejld. 3aKOH COXPAaHEHHs HUMITyJibca. PeakTuBHOE
JBH>KCHUE.

PabGora cuiel. MOIIIHOCTE CHIIBL.

Kunernueckass »>Heprusi MaTepHaJIbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[ToTenmnmanbHas »>Heprusi. lloTeHnManbHas SHEpPrus ynpyro ae@opMUpOBaHHOM
npy>kuHbl. [loTeHnnanpHas SHeprus Teja BOJIM3U NOBEPXHOCTH 3EMIITH.

[ToreHunanbHblE U HEMOTEHUUANbHbIE CUIbl. CBS3b pabOTHI HEMOTEHIMAIBHBIX
CHJI C H3MECHEHHMEM MEXAHUYECKOW DSHEPIrUHM CHUCTEMBI Tel. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: BOJIOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yyenune aOCOJIIOTHO HEYINPYroro yjaapa ¢ IOMOMIbIO JBYX OJWHAKOBBIX
HUTSHBIX MAasgTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C U3MEHEHHUEM MEXaHUYECKOM 3HEepruu Teina
Ha [IPUMEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUUYECKOM TEOPUUM M HUX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. duddys3us. Xapakrep ABMKEHUS U
B3aUMOJICMCTBUS YaCTHUL] BellecTBA. MO CTPOCHUSA Ta30B, KUIAKOCTEU U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BeIIeCTBa Ha OCHOBE J3THX Mojeneil. Macca u pa3mepsl
moutekyJ1. KonnuectBo Bemectsa. [loctostHHas ABoranapo.

TemioBoe pasHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
[enbcus.

Mopnene uaeanbHoro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-KUHETUYECKON
TEOPUU UICAIBHOTO ra3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpelHel KHHETUYECKOM
SHEPryU TEIUIOBOTO ABMXKEHUs yactull rasza. Illlkama temmneparyp KenbBuna. ['azoBbie
3aKOHbI. YpaBHeHue MeHneneeBa—Knaneipona. 3akon [lanpToHa. M3ompoueccsl B
UJICaIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MoseKym
OPraHUYECKUX COCTMHEHUMN.

OnpIThl 110 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMNBIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIUE  yYpPAaBHEHHE  COCTOSIHMS — HMJACAIBHOTO  Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvlie padomwl

Omnpenenenre Macchl BO3/lyXa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MepeHuil 00bEMa
KOMHATBI, JABJICHUS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccnenoBanre 3aBUCHMOCTM MEXIY MapaMeTpaMy COCTOSIHHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepMmonuHamuueckass cucremMa. BHYTpEHHssI JHEpPrus TEPMOJIMHAMUYECKOU
cucteMbl U crocoObl e€ u3meHeHus. KomudecTBo TemnoTel W paboTa. BHyTpeHHss
SHEPrusi OJTHOATOMHOTO WEANbHOrO Ta3a. Bumbl Temonepenadu: TEMIONPOBOIHOCTD,
KOHBEKIMS, U3IIyYeHHe. Y IeJibHas TeIIOEMKOCTh BellecTBa. KonruecTBo TEMIoThl pU
TeIIonepeaaye.

[lonsitue 00 amumabatHOM mporecce. llepBhIii  3aKOH  TEPMOJIMHAMUKH.
[IpumeHeHrne mepBOro 3akOHAa TEPMOJMHAMUKM K wu3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh TPO1IECCOB B MIPUPOJIE.

TernoBele MamuHbl. [IpuHIMNBL qeicTBUS TEIIOBbIX MamuH. [IpeoOpazoBanus
PHEPIruM B TEIUIOBBIX MamuHaX. KodhdUIMEHT TMoNe3HOro AEUCTBHUS TETUIOBOM
mamuHbl. Hukn KapHo u ero xo3(p¢uUMEHT MONEe3HOTO ACHCTBUSA. DKOJIOTMYECKHE
po0IeMbI TEIJIOIHEPTETUKHU.

TexHruuecKue yCTporuCTBa U MPAaKTUUECKOE MPUMEHEHHUE: JBUTaTeNlb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW 3HEPIUM Tella MPU COBEPIIEHUU PabOThI: BbUIET MPOOKH
u3 OYTBUIKM TOJT ICMCTBUEM CHKaTOTO BO3/yXa, HarpeBaHue 3gupa B JaTYHHOU TpyOKe
nyTEM TpeHus (BUIEOAEMOHCTpALM).

N3meHeHne BHYTPEHHEN 3HEPTUH (TeMITepaTyphl) Teja NPy TEIIoNepeaaye.

OmnbIT 0 aArabaTHOMY PACUIMPEHHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).



Monenu mapoBoW TypOWHBI, JBHUTaTelIs BHYTPEHHETO CTOPAHMS, PEAKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanne u KoHAcHcarus. lcnmapeHwe u kumeHue. AOCOMIOTHAs W
OTHOCUTEJIbHAA BIIAXHOCTh BO3ayxa. HaceimeHuslii mnap. YaeinbHas TEIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBICHUSI.

TBépnoe Tteno. Kpucramimueckue u amopdubie Tena. AHU3OTPOIHUS CBOWCTB
kpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. I[lnaBineHue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoauHamMuKa

Tema 1. Inekmpocmamuka

DnekTpu3anus Tel. DJIEKTpUUYecKui 3apsa. [[Ba Buaa 3IEKTpUUECKUX 3apsioB.
[TpoBOIHUKY, MUAJIEKTPUKUA W TMOJYIMPOBOJHUKHU. 3aKOH COXPAHEHUsS 3JIEKTPUUYECKOTO
3apsza.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToudeuHbll 3I€KTpUYECKUN 3aps.
Onektpuueckoe  none.  Hanpsok€HHOCTh — anekTpuyeckoro  mons.  I[IpuHuun
CyNEpHO3ULINU JICKTPUUECKUX Mo, JINHUN HANPS)KEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PabGora cun snekrpocraruueckoro moiis. IloreHuuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOHMKM ¥ JAMAJEKTPUKU B AJIEKTpPOCTaTUYECKOM moje. JlusnekTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTs. KoHnaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOrO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA UM MPAKTUYECKOE IPUMEHEHHME:  DIIEKTPOCKOII,
ANEKTPOMETP,  BJEKTpOCTaTUuYecKash  3aluTa, 3a3eMJICHHE  3JIEKTpOnpuOOpoOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aIapar, CTPyHHBINA IPUHTED.



Llemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU3OBAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAW IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3mepeHne 3neKTpOoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwuii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DNEKTPUUYECKUN TOK. Y CIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOIrO ToKa. MIcTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsxenue. 3akon OMa 711 y4acTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHUE. Y IEIBHOE  CONPOTUBIICHHE  BEILECTBA.
ITocnenoBarensHOE, IapajuIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora  smektpmueckoro  Toka. 3akoH  JDkoymsa—Jlenma.  MomrHOCTh
3JIEKTPUUYECKOTO TOKA.

DJIEKTPOIBUKYILASI CHUJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
OMa 17151 TOJTHOM (3aMKHYTOM ) AneKTpuueckoil nenu. KopoTkoe 3aMbIkaHUeE.

DOneKTpoHHass MPOBOJMMOCTE TBEPABIX METAUIOB. 3aBUCHMOCTH COIPOTHUBIICHHUS
METaJUIOB OT Temrneparypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! M MPUMECHAs MPOBOIUMOCTD MOIYITPOBOJIHHUKOB.
CoiicTBa p—n-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

OnexkTpuyecknuidi  TOK B pacTBOpax M paciulaBaXx  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.

DJIEKTPUYECKHM TOK B ra3zax. CamMOCTOATENbHBIN U HECAMOCTOATENIbHBIA pa3psl.
Monnus. [1na3zma.

TexHuyeckue yCTporuCcTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP  CONPOTHUBJICHMS, BAaKyyMHbId JHOJl, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Llemoncmpayuu

M3mepeHne CHitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTh  CONPOTHUBIIECHUS LHWJIUHAPUYECKUX TPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYCHHS U MaTepuaa.



CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[Ipsmoe  wm3mepeHue  JIEKTpOABMXKywIeW  cuibl.  KopoTkoe — 3ambikaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOJIMTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHne cMEemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne AIIeKTPOABHKYIIEH CHJIBI MCTOYHUMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca pusuku 6azoBoro ypoBHs B 10 kjiacce oCyIIecTBISETCS C y4ETOM
COJZIEpKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMHU MaTEMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu U TEXHOJIOTHHU.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHbIE C HM3YYEHHEM METOAOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAyYHbIH (DaKT, runore3a, puznueckas BEIUUYMHA, 3aKOH, TEOPHs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pellleHHe CUCTEMbl YpaBHEHUM, JMHEWHas (QyHKuus, napadoina,
runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKLMHU Ha OCHU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHnueckoe IBUKEHHE B KMBOW mpupone, audpdysus, ocMoc,
TEMJI000OMEH UBBIX OPraHU3MOB (BUIbBI TEIUIONEPEaaud, TEIMIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUSA B )KUBOW MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIJIOBBbIE CBOWCTBA TBEPHABIX TEJ, KUJAKOCTEH U Tra3oB,
AIIEKTPUUECKUE CBOMCTBA METAIIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE NBWXKEHHM C MCMOJb30BAHMEM MEXAHM3MOB, YUYET
TPEHUSI B TEXHHUKE, MOJAIIMITHUKHM, HCIOJb30BAHME 3aKOHA COXPAHEHUS HMITyJbCca B
TEXHUKE (pakera, BOAOMET M JIpyrue), JBUTATENb BHYTPEHHEIO CrOpaHus, MapoBas
TypOuMHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJOTUU  MOJIYYEHUS
COBPEMEHHBIX MaTEpHAIOB, B TOM 4YHWCJIE HAHOMATE€pPUAlIOB, U HAHOTEXHOJIOTHH,
IIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBII
OPUHTEP, DJEKTPOHArpeBaTEIbHBIE MPHUOOPHI, AIIEKTPOOCBETUTENbHBIE MPHOOPHI,
rajbBaHUKA.
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Pa3znen 4. JaekrpoamHamMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3anmonelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOe
nosne. Bexkrop MarHuTHOW MHAYKUMH. [IpyHIMII Cyneprno3unuyM MarHUTHBIX IMOJIEH.
JluHnn MarHuTHOM MHAYKUMHM. KapTuHa JWMHAM MarHUTHOM MHIAYKLIHMHM — TIOJIA
MOCTOSTHHBIX MAarHUTOB.

MarnutHOe noJjie MpOBOJHUKA ¢ TOKOM. KapTuHa JMHHWI MHIYKIIMM MAarHUTHOTO
NoJisl JUIMHHOTO TIPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHMKA,
KAaTyIKHU ¢ TOkoM. OnbIT Dpcrena. B3zanmonencTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenna, e€ MOoayiIb M HalpaBieHue. /[BH)KeHHE 3apsyKEHHON 4YacTHLbI B
OJIHOPOJHOM MarHuTHoM mouie. Pabota cunsl JlopeHna.

SIBrIeHME SIIEKTPOMATHUTHOW MHAYKIUHU. [I0TOK BEKTOpa MAarHMUTHOW HWHIYKIHH.
DIJIEKTPOJABHKYIIAS CHJIA HHAYKIMHU. 3aKOH 3JICKTPOMArHUTHOM HHAYKIMK Dapajes.

BuxpeBoe 2nekTpudyeckoe moJie. ONEKTPOABMKYLIas CWJIa WHAYKIWA B
IIPOBOJAHUKE, IBWKYILEMCS IIOCTYIIATENIbHO B OJTHOPOJHOM MarHUTHOM II0JIE.

[IpaBuio Jlenua.

NHAYyKTUBHOCTb. SIBi1enue CaMOMHIYKIIUH. DIIEKTPOABIXKYIIAS cuia
CaMOVHIYKIIUH.

DHeprusi MarHUTHOT'O ITOJISI KaTYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCcTponCTBa U IPAKTUYECKOE NMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
JJIEKTPOMArHUTHI,  JJEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
WUHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHATHOTO MOJIA.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKLINH.

ITpaBuno Jlenua.

3aBUCUMOCTDh 3JIEKTPOJABWXKYILIEH CHJIbI WHIAYKUHUHA OT CKOPOCTH HW3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBreHnEe cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neCTBUsI NOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKLWH.

Pa3nen 5. KoJsie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

Konebartenbhas cuctema. CBOOOAHBIE MeXaHUYeCKUE Konebanus. ['apMoHndeckue
konebanus. [lepuon, yacrora, ammnutyaa U (asza konebanuit. [IpyXKUHHBIN MasSTHHK.
MarteMaTuyeckuii MasiTHUK. YpaBHEHUE TrapMoHHuYeckux kosieOanuid. IlpeBpaienue
HHEPrUM NIPU FAPMOHUYECKUX KOJIEOAHUSAX.

Konebatenbupiii  koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KoJieOaHUsS B
UJCAIBHOM KOJEOAaTeIbHOM KOHType. AHaJIOrus MeXAy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KoseOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS! SHEPTUH B
UJICAIbHOM KOJIe0ATeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxalwoluX KoyeOaHUSAX. BBIHYyXIE€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[Iepemennslil TOk. CHHYCOUTAIBHBIA NTEPEMEHHBIA TOK. MOIIIHOCTH NMEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMPSKEHUS.

Tpaunchopmarop. [IpousBoncTBo, mepeadya U MOTPEOIEHUE BIEKTPUUYECKOM
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPpU IPOU3BOJACTBE AIIEKTposHepruu. KynbTypa
MCITIOJIb30BAHUS AJIEKTPOSHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuyeckne yCTpouCTBAa U NMPAKTUYECKOE MPUMEHEHUE: JIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JINHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJieOaTeNbHOM CHUCTeMbl (IPYXUHHBIA — WJIH
MaTEMaTUYECKU MASITHUK).

HaOlmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJIEOAHUIA.

Hab6mronenne pe3onanca.

CB0OOOAHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKAa M HANpPsDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHc 1mpu  MOCHENOBATEIBHOM  COECOUHEHUM  PE3UCTOpa,  KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHUM Tpy3a HA HUTU OT JUIUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre MEPEMEHHOIO TOKAa B LEMH W3 MOCIEAOBATENBHO COEIHMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmpoMaAZHUMHbBIE 6OJIHbL



MexaHnudeckue BOJHBL, ycioBHs —pacnpocTpaneHus. Ilepuon. CkopocTb
pacrpoCcTpaHeHuss W JUIMHA BOJHBL.  [lomepedHble W NPOAOJIBHBIE  BOJIHBI.
HuTepdepentus u qudpakiius MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBL. YCIIOBUSI M3IYy4YEHUS BJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenrauus BektopoB E, B, V B snexkrpomarautHOi BosiHE. CBOMCTBa
AIIGKTPOMArHUTHBIX BOJH: OTpPaXCHHE, NPEJIOMIICHHE, TMONApu3auus, Iudpaxius,
uHTepdepeHius. CKopocThb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JE€KTPOMATHUTHBIX BOJIH. [IpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYIKAKOIIEN CPEIBI.

TexHuyeckue yCTpOHWCTBA M IIPAKTUYECKOE IIPUMEHEHHE:  MY3bIKAJIbHbIC
UHCTPYMEHTBI, YJbTPa3ByKOBas JUAarHoCTUKa B TEXHUKE W MEIULMHE, pazaap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TesedgoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

Habmroenue oTpaskeHus: U NpeIoMIICHHUSI MEXaHUUECKUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U YaCTOTOMN
KoJIe0aHMil.

HccenenoBanre CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipu3anys, 1upakius, tHTepPepeHLns.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsMonuHENHOE  pacnpoCTpaHEeHHWE CBE€Ta B
ogHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOoHbl OTpakeHHs cBeTa. l[locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbI NPEIOMJIEHHS CBeTa. AOCOJIOTHBIN MOKa3aTesb
npenomiicHus. I[lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPAYKECHHSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LIBer.

Cobuparoniyie ¥ paccerBarouiye JUH3bl. ToHKas nuH3a. DOKYCHOE PacCTOSIHUE U
omnThyecKas cuia TOHKOW mnuH3bL. [locTpoeHme wu3o0pakeHU B COOMPAIOIIUX H
pacceuBaromux JimH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JABAEMOE JIMH3O0M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONITHUKH.



BonnoBast ontuka. MaTtepdepennusi cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBUS
HAOIOACHUS MAaKCHMyMOB M MHHHMYMOB B WHTEP(GEPEHIIMOHHONW KapTHHE OT JABYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HMudpakuus ceta. udpakuuoHHas pemérka. YcioBue HaOJIOJCHHS TIIaBHBIX
MaKCUMYMOB TP MaJ€HU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA U  MPAKTUYECKOE NPUMEHEHHME: OYKH, JIyIa,
doToamnmapar, MPOSKIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA,
nudpakiMOHHAs PEMIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE  pacHIpoCTpaHEHUE, OTPaKEHHWE M  MPEJOMIICHHE CBETa.
OnTtuyeckre mpuodOpBHI.

[TonmHOE BHYyTpEHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HabGmonenue natepdepeHnm cBera.

Habmronenune nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomyyenue ciexkTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3MmepeHune noka3aress npeioMIeHUs CTEeKIa.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIHAIBHOM TEOPHUH OTHOCUTEIBLHOCTH

I'panuubl MPUMEHUMOCTH KJIAacCHUYeCKOW MexaHuku. [locTymartel cnennanbHON
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTb MOXYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLAI OTHOCUTEIBHOCTA DUHIITENHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpAIICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTUIBI.

CBsI3p Macchl C DHEPIHENM M HMILYJbCOM PEJISITABUCTCKOM YaCTHUIbl. DHEPTHUS
IIOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBsizu 3HEprur POTOHA C €r0 YACTOTOM. DHEPrus M
UMIYJbC GOTOHA.



OtkpeiTrie u uccienoBanue ¢otoddpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpaBHenue OiinHmTeiiHa I Qoroaddekra. «KpacHas rpaHunan
doTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHudeckue yCTPOWCTBA ©  MPAKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
doromatuuk, comHeuHas 6aTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Peseppopaa mo paccesHUIO 0 -4acTHLL.
[Inanerapuas monenb aroma. Iloctynatel bopa. M3nydyenue u moruonieHrue (poToHOB
IIpU MIEPEXOJIE aToMa C OJHOTO YPOBHS dHEpPruu Ha Apyroul. Buasl cnektpoB. CriekTp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.

BonnoBeie cBoucTBa wactui. Bosmbl ne bpoins. KopnycKynsipHO-BOJTHOBOH
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckne ycTporucTBa M MPAKTUYECKOE NMPUMEHEHME: CIEKTPAJIBHBIA aHAIN3
(CTIEKTpOCKOIT), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue InHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

HaOGmroienue IMHe4aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIIOKHOCTh CTpOeHHMS sapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel Pesepdopaa mo ompeneneHuto cocraBa paguo0aKTHBHOTO
usnydenusi. CBoicTBa anbda-, 6eTa-, raMmma-u3inydeHus. BiusHue pagnoakTHBHOCTH Ha
JKUBBIC OPTaHU3MBI.

OtkpbiTHEe mNpoTOHA W HeWTtpoHa. Hykionnas wmopens sapa [eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tormsl.

Anbda-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-uszinydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sfipe. Anepubie cuibl. Jlegext macchl siapa.



Snepnbie peakuuu. [lenenue u cuHTes saep.

Anepubiii peakrop. TepmosinepHblil cuHTe3. [IpoOaeMbl U NEPCHEKTUBBI SAECPHOU
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPTrETUKH.

OnemeHTapHble YaCTULbl. OTKPBITHE O3UTPOHA.

MeTobl HaOJIIOIEHUS U PETrMCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OynaamMeHTanbHbIe B3auMOeHCTBI. EQMHCTBO (hr3nuecKkoi KapTHHBI MHpa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
BunscoHa, siaepHslil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CUéTunK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomuol

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMMHU M ACTPOPU3UKHU

Ortansl pa3BATHS acTpOHOMMHM. lIpukilamHOE M MHPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, spkue 3BE3IbI, IUIAHETHI, UX BUAMMOE
JIBUKCHUE.

ConHeuHas cucrema.

Counnue. ConHeuHast akTUBHOCTb. MicTounuk sHeprun ConHua u 3BE31. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CHeKTpalIbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOW TOCJIEIOBATENBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTBY JUIA 3BE3N
[NIABHOM  TOClIeIoBaTeNIbHOCTH. BHyTpeHnHee cTpoeHune 3BE34. COBpEMEHHbBIE
IIPEACTABIICHUS O MMPOUCXOKICHUH U 3BOMOINH CONHIA U 3BE3. DTanbl )KU3HU 3BE3.

Mineunsiii [Iyte — nHama [anaktuka. Ilomoxenwe u nBuxenne ConHua B
[Nanaktuke. Tunel ranaktuk. Paguoramaktuku u kBasapbel. UEpHBIE IBIPHI B sAapax
rajgakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa606ma. Pasz0Oeranue rajgakTHK.
Teopus bonpiioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

HaOmronenusi HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH JUIsl ONPEETCHUS MOJI0XKEHUSI HEOECHbIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBbIE c03Be3a1s1 CeBEpHOro Mosymapus U SpKue 3BE3/bl.

Habnronenus B teneckon JlyHsl, miuanet, Maeunoro Ilyru.

O0o01maruiee MOBTOPEeHUE

Ponb ¢u3nKky 1 acCTpOHOMHUM B 3KOHOMUYECKOU, TEXHOJIOTMUECKON, COLIUAIbHON 1
TUYECKON cdepax AEsTeNbHOCTU YEJIOBEKa, poJib U MEeCTO (M3UKUA U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTWHE MHpa, Pojb (PU3HUECKON Teopuu B (HOPMUPOBAHUU



NpEICTaBICHUN O (PU3MYECKONW KapTUHE MHUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B
o0II1eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O MIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ yuéTom
COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMHU MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonsamusi, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHHUE, HAYYHBIM (paKT, runoresa, (pu3nyueckas BEIUUYHMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHM, TPUTOHOMETpUUYECKUE (PyHKLIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl W KX IPOCKIHH HA OCH KOOPIAMHAT, CJIOKEHHE BEKTOPOB, IMPOU3BOJIHBIC
3JIEMEHTApHbBIX (PYHKUIMH, TPU3HAKU TOJ00UST TPEYTOJbHUKOB, ONPEAEICHUE TIOMAIN
I0CKUX uryp u o6bEéma Ted.

buonoeus: anexrpudeckue ABICHUS B )KUBOW MPUPOJE, KOJIEOATEIbHbBIE TBUKEHUS
B JKHBOM IPUPOJE, ONTUYECKHUE SIBJIICHUS B JKUBOM NPUPOJEC, AECHCTBUE paavaliy Ha
YKUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMsI KPUCTANIMYECKON PEIIETKH, CIEKTPAIbHBIM aHaIH3.

l'eocpagpus: MarHUTHBIE MOJOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PYI, (HOTOChEMKA
36MHOM TOBEPXHOCTH, MPEICKAZAHUE 3E€MIIETPSCEHU M.

Texnonoeusa: JTVMHAKA  DJEKTpOIlepelay, TIEHEpaTop  MEPEMEHHOro0  TOKa,
JIEKTPOJBUTATENb, MHAYKIIMOHHAS NI€4b, Paap, paAHONPUEMHUK, TEJIEBU30p, AaHTCHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oatapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «@Pu3nMKa» HA YPOBHE CPEAHEro OOIIEro
obpazoBanmsi (0a30BBI ypOBEHB) AOKHO OOECIEYUTh JOCTHIKCHHUE CIICTYFOIIIX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera «Duszukay JOJKHBI
OTpaXkaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOUIMXCS  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIUH, MO3UTUBHBIX BHYTPEHHHUX yOCXKICHUI, COOTBETCTBYIOLIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I11eCTBa, PACHIMPEHHUE KU3HEHHOTO OIbITa
M OIbITa JICSITEIBHOCTM B IMPOLECCE peal3alii OCHOBHBIX  HAIpPaBICHUU
BOCIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIUK OOYYAIOMIErOCs KaK aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPaIUIIMOHHBIX 00111eueTI0BEYECKUX T'YMaHUCTUYECKUX "
JIEMOKPAaTHUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JICSITEIBHOCTh B HMHTEpPECAX TIPAXKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUH B 00pa30BaTEILHON OpraHU3allnu;

YMEHHUE B3aMMOJECHCTBOBATH C COLMAIBLHBIMA UHCTUTYTaAMU B COOTBETCTBUU C MX
GYHKIUSAMY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UACHTUIHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOIIICHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUpPY, BKJIKOYAs 3CTETUKY HAay4YHOTO TBOPYECTBA,
npUCyIEero (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIUTAHUSI:



UHTEpEC K pa3iauuHbiM chepaM npodhecCHOHATBHON AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIiei
npoeccuu 1 peann30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CcaMO0Opa3oBaHUIO B 001acTH
(U3KMKYN Ha IPOTSKEHUU BCEU KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMHUPOBAHHOCTb ~ HKOJIOTHYECKOM  KyJbTYpbl, OCO3HAaHHE TIJI00AJIBHOIO
XapakTepa dKOJIOTMYECKUX Mpodiem;

IUIAHUPOBAHWE WU OCYILIECTBIICHUE ACHCTBUH B OKPYJKAIOIIEH CpEle HAa OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHNE OMNbITA ACATEIBHOCTA 3KOJOTMYECKOW HAIPABJICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOM JEATEIIBHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHHUS
GU3MKKM  OCYHIECTBIISITH  MPOEKTHYID M HCCJIEAOBATENbCKYIO  J€ATEIbHOCTb
VH/JVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS
ba3oBble JJoruueckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONPENENIATh LEJNU JICATEIBHOCTH, 3a/aBaTh MapaMmMeTpbl M KPUTEPUH HUX
JIOCTHIKCHMS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PacCMaTpUBAEMBbIX (PU3MUECKUX
SIBIICHUAX;

pa3pabaThiBaTh IIJIaH pEHICHUS NPoOJeMbl C YYETOM aHajdnu3a WMEIOIINUXCS
MAaTE€pHUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCJIOBUSX PEaTbHOTO, BUPTYyaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPHU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble uccienoBarebCKue JeliCTBHA.

BJIAJICTh HAy4YHOW TEPMHUHOJIOTHUEH, KIIOYEBBIMU TOHATUSIMHU U METOJaMU
buznyecKoil HayKu;



BIIAJICTh HABBIKAMH Y4YEOHO-HMCCIEAOBATEICKOM M TPOSKTHOW NEATeTLHOCTH B
o0yacTi (U3HUKHU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOATEIBHOMY ITOUCKY
METO/IOB pEIIeHUS 3amad (PU3NUECKOro COACpKAHUSA, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJAMH JCATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETanun, TPeoOpPa30BaHUIO M MPUMECHEHHUIO B PA3JIMYHBIX YUEOHBIX CHUTYAIHsIX,
B TOM YHCJIE TIPH CO3/IaHUN YIEOHBIX MMPOCKTOB B 00JIaCTH (DU3HKH;

BBISBJISITh PUIMHHO-CIICJICTBEHHBIC CBS3H M aKTyaJIN3UPOBATh 3371a4y, BBIIBUTATh
THIOTE3y €€ pelICHHs, HaXOIUTh apTyMEHTHI ISl JOKa3aTeIbCTBA CBOMX YTBEPKIICHUH,
3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aadd PE3yIbTaThl, KPUTHUCCKU
OIICHUBATH X JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MCHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U  (OPMYJIHPOBATH COOCTBEHHBIE 3aJlaud B  0Opa30oBaTEIbLHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PUBHUKY;

JaBaTh OIEHKY HOBBIM CHTYAIlHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCHTHh 3HAHUS 10 (QU3MKEe B  TMPAKTHYECKYIO  00JIacTh
KU3HEICATCITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, MPEIaraTh OpUrHHAIbHBIC TOAXOAbI U PEIICHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmaunmeii:

BJIAJCTh HaBBIKAMHU TMOJy4YeHUS UHGOpPMAIMU (PU3NYECKOTO COJCpKAHUS U3
UCTOYHUKOB Ppa3HBIX THUIOB, CAMOCTOSITEILHO OCYINECTBISATH IOUCK, aHAaJuU3,
CHUCTEMATH3aIMI0 M WHTEPIpETAuio WHGOPMAIIUU pa3InYHbIX BUIOB U (hopm
IIPE/ICTABIICHHUS,

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

HCITIOJIB30BATh CPEJCTBA MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pEIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpraHM3AIlMOHHBIX 3aJad ¢
cobofeHneM TpeOOBaHUN  APrOHOMUKU, TEXHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OJTHYECKMX HOPM, HOPM HWH(OOPMAIMOHHON
0e301macHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJECP’KaHUS B PA3IHUHBIX (hopmaTax C y4ETOM
Ha3HauYeHUs WHQPOpPMAIUU U TEJEBOM ayIUTOPUH, BHIOUpas ONTUMAIBHYIO (GopMy
MIPE/ICTABIICHHS M BU3YaJTH3allNH.

KoMMyHMKAaTHBHBIE YHMBEPCAJbHbIE y4eOHbIe AeHCTBHS:
OCYIIECTBIATH OOIICHNE HA YPOKax (PM3HKH M BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYyalluil U cMAr4aTh KOH(IUKTHI,
pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMS C HCIIOJIIb30BAaHUEM
SI3bIKOBBIX CPEJICTB;



NOHMMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJIbHOM
paboThI;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHM € yd4€ToM OO0IIUX
MHTEPECOB ¥ BOBMOXKHOCTEH Ka)KJIOTO 4JieHa KOJUIEKTUBA;

NPUHUMATD LEIU COBMECTHON AESITEIBHOCTH, OPIaHU30BBIBATH M KOOPMHUPOBATH
JefcTBUs MO €€ JOCTHKEHHIO: COCTABIIATh IUIaH JEHCTBUM, PacHpenesiTh POiu C
y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAueCTBO CBOETO BKJIAJa M KaKIOTO YYaCTHHKA KOMaHJIBI B OOIIMIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBbIE IIPOEKThI, OLIEHWBATh MJAE€U C MO3ULUUU HOBU3HBI,
OpPUTHHAIILHOCTH, PAKTHUECKON 3HAYUMOCTH;

OCYIIECTBISTh MIO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3TUYHBIX CUTYaIUAX,
IPOSIBIISAT TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBJIATh ITIO3HABATENBHYIO JI€ATEIBHOCTh B 00JIACTH
(U3KUKN 1 ACTPOHOMUM, BBISBIIATH IPOOJIEMBI, CTABUTHh U (POPMYJIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX 3ajady,
IUIaH BBIMOJHEHMUSI MPaKTUYECKOW paboThl € y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTECHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

Jenatb  OCO3HAaHHBIM  BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 34 PEILIECHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CcriocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBJICHUIO APYIULIMHU B 00JacTH (HU3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIHTYPHBINH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJETh HABBIKAMHU IMO3HABATEIbHOU pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbBIX
JIEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCIONB30BaTh MPUEMBI peIeKCHH Ji1 OLEHKU CUTYyallMH, BBIOOpa BEpPHOTO
peleHns;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBl M apPryMEHTBl JPYrMX IIpU aAHAJINW3€ PE3yJIbTAaTOB
JESATEIBbHOCTH;

NPUHUMATD Ce0sl, MOHUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;



OpUHUMATh MOTHBBI M apTyMEHTHl JPYTHUX TP aHAIW3E PE3yJIbTaTOB
NEeSATETLHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce MOCTWXEHUS JUYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke JUII ypPOBHS  CpeIHEro  oo0miero oOpa3oBaHMsT Yy OOydYaromuxcs
COBEPIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, MIPEAOJIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh TMOHWMATh CBOE AIMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHUS COOCTBEHHOUW SMOIMOHATBHON Chepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHUE, CIIOCOOHOCTD aaliTUPOBATHCS K SMOITHOHATBHBIM
U3MEHEHUSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIlMK, BKJIIOYAIONIEH CTpEeMJIEHHUE K JOCTIKEHUIO UEIH U
yClexy, OINTHMH3M, HWHHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOIsS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh ITOHUMATh SMOITMOHAIBHOE COCTOSHHUE
JPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHUS, CTOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 10 kijiacce mpeameTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha NpUMEpax poyib U MecTo (GU3UMKH B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4yHOW KapTUHBl MHUpA, B pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIHOIEM;

YUATHIBATh TPAHUIBl MPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJIETICH:
MaTepuaibHas TOYKa, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEIO,
WJICATbHBIM Ta3, MOJEIW CTPOCHUS Ta30B, >KUIKOCTEHM W TBEPABIX TEJ, TOYECUYHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nUecKux 3aj1ay;

pacnio3HaBath (pu3MdecKkue sBJICHUS (MPOIECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHHUSI BELIECTBA U
DIEKTPOJAUHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSAMOJIMHEWHOE JBUXXECHHUE,
CBOOOJIHOE MaJieHuE TeJl, IBHXKEHHUE MO OKPY>KHOCTH, MHEPIUS, B3AMMOJICHCTBUE TEJI,
muddy3usi, OpOyHOBCKOE JABUKEHHUE, CTPOCHHUE KUAKOCTEN U TBEPIBIX TEJl, K3MEHEHUE
0o0béMa Ten mpu HarpeBaHWU (OXJAXKICHHWH), TEIJIOBOC pAaBHOBECHE, HCIIApEHUE,
KOHJCHCALUsA, IUIABJICHUE, KPUCTAJUIM3AlUsA, KUINEHUE, BIAXKHOCTb  BO31yXa,



MOBBIIICHUE JIABJICHUS Ta3a MpPU €ro HAarpeBaHHWU B 3aKPBITOM COCYJE, CBS3b MEXIY
napaMeTpamMH COCTOSIHHSI Ta3a B M30IpOIeccax, IJIEKTpU3alus Tell, B3auMOACHCTBHE
3apsioB;

ONKCHIBATh MEXAHMYECKOE JBMKEHHE, MCIONb3ysl (PU3UUECKHE BEIUYMHBI:
KOOpAMHATA, IyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIa, UMITYJbC
Tena, KWHETHUYECKass »JHEprus, TIOTCHIMANbHAs DSHEPIrus, MeXaHW4yeckas padora,
MEXaHUYECKasi MOIIIHOCTh; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
UCIOJB3YEMBIX BEJIMYMH, WX OOO3HAYeHMs]T U E€AUHMIBI, HaXOAUTh (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIUUMHY C JPYTMMH BEIUUHMHAMU;

OIKCHIBaTh U3YUYCHHbIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOJIb3YS
dusznyecKkre BEIMYNHBL: aBlICHUE Ta3a, TEMIEPATypa, CPEAHSSI KHHETUYeCKast YSHEPTHsI
Xa0THYECKOTO JIBIDKEHHS MOJIEKYJ, CpeIHEKBaJpaTHUHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padoTa raza, Ko3()@QUIMEHT MOJE3HOTO
JEHCTBUS TEMJIOBOIO ABUTATENS; MPU ONMHUCAHUU MPAaBUIBHO TPAKTOBAaTh (PU3MUECKUI
CMBICIT WCIOJB3YEMBIX BEIMYHH, UX OOO3HAYEHUS W €IUHUIIBI, HAXOJUTHh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C JPYTUMH BETUIHHAM;

OTNKCHIBaTh M3YUYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEIIECTBA M JIIEKTPUYECKHE
sBJIeHUs] (IpOLECChl), HMCHOIb3Ys (PU3MUECKUE BEJIMYMHBI: AJIEKTPUUYECKUN 3apsf,
3IIEKTPUYECKOE T0JI€, HAMPSLKEHHOCTh MOJs, MOTEHIMA, Pa3HOCTh MOTEHIMANIOB; IpU
OMMCAaHWW TPABWIHLHO TPAKTOBATh (PU3MUECKHIA CMBICI HCIOJB3YEMBIX BEIWYUH, UX
0003HAYCHHS M €IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTMMU BETUYMHAMU;

aHaJIM3UpOBaTh (PU3MUECKUE TPOLECChl M SBJICHUS, HUCHOIB3YS (PU3NUECKHE
3aKOHBI ¥ TIPUHIINIBL: 3aKOH BceMmupHoro Tsarorerus, |, |1 u 11l 3akonsr HeroToHa, 3akoH
COXpAaHEHUS MEXaHWYECKOW DJHEPruH, 3aKOH COXPAaHCHHS WMITYJIbCa, MPHUHIIUI
CYNEepHoO3UINKA CHJI, TPHUHIHUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCUéTa,
MOJICKYJISIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHMSI BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3b
CpeIHel KHUHETUYECKOW SHEpPTUM TEeIJIOBOrO JBMKEHHMSI MOJEKYJl ¢ aOCOJIIOTHOMN
TEMIIEPaTypoil, TIEPBBI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHsS DJICKTPHUIECKOTO
3apsiaa, 3akoH KynoHa, pu 3TOM pasznudarh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €TO
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUS (TPaHUILIbI, 00JACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC NPUHIUIBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3zauyaTh YCIOBUS HMX O€30MacHOr0 HCHOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITNOJIHATH SKCIEPUMEHTHI IO UCCIEA0BAHNIO (PU3NYECKUX SIBJIEHUM M IPOLECCOB
C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM (HOPMYIUPOBAThH
npobiemy/3agady W THUIOTE3y y4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
pEeI0KEHHOTO 000pyAOBaHUSA, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBO/IBI,



OCYIIECTBISTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMYUH, IPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKH NOTPELIHOCTEN U3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIMYMHAMU C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOMUIl U rpaduKOB, AETaTh
BBIBO/IBI IO PE3YJIbTaTaM UCCIEI0BAHMS;

coOI0IaTh TpaBWiia OE30MacCHOTO TpyAa MPU MPOBEIECHUU HCCIEAOBAHUM B
paMKax ydeOHOro DSKCIEpUMEHTa, Yy4eOHO-HCCIENOBATEIbCKOH H  MPOEKTHOM
JEATEIBHOCTH € MCHOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB M JabOpPaTOPHOro
000pyOBaHU4,

pemarb pacy€THbIC 3aJ]a4d C SBHO 3aJJaHHOM (PU3MYECKOW MOJEIbIO, HUCIONb3Ys
(¢u3nyeckue 3aKOHbl U TNPUHLUIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a/layd BBIOMPATH
($u3NYECKYI0 MOJENb, BBIICHATh (PU3MUYECKHUE BEIUYMHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUIsl €€ peleHusl, TPOBOJUTh PACUEThl U OLICHUBATh PEAIBHOCTD MOJYYEHHOTO 3HAYEHUS
(bU3MYECKON BEIMYMHBI;

pemarb KayeCTBEHHBIE 3aJaud: BBICTPAaUBATh JIOTMYECKHA HEMPOTUBOPEUYHBYIO
LEMOYKY PpACCYXKACHUI C ONOpOM Ha W3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe ABIICHUS,

UCIIOJIB30BaTh MpPHU PELIEHUWH Y4eOHBIX 3aJady COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIpPETAlMM M MPEeACTaBICHUS
y4eOHONM ¥ Hay4HO-TIOMYJISIPHOW HWH(OpMAIUU, TMOJYyYEHHOW W3  Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLHIO;

OPUBOJUTH MPHUMEPHl BKJIAAAa POCCHUICKUX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHUE TEXHUKH U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA TO (U3MKE B TMOBCEIHEBHOM XU3HU IS
obecrieueHrss 0€30MACHOCTH TPU OOpallleHnd ¢ NpudopaMu ¥ TEXHUYECKUMU
YCTPOMCTBAMHM, AJIE COXpPAHEHUS 370pPOBbS M COONIOACHHS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAOIIEU CpeJIe;

paboTath B TpyMIIe C BHIMOIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh
pa®oTy Tpymmbl, palUoOHAIbHO pacCHpelneisTh O0S3aHHOCTHM U IUIAHUPOBATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aI€KBaTHO OLIEHWBATh BKJIAJ Ka)KIOTO W3
YYaCTHUKOB TPYMIIbI B PEIIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 kijacce npeameTHbie pe3ysbTaTbl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (UMK B (OPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H



TEXHOJIOTUM, B MPAKTHYECKOW JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh M E€IIUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYHTHIBATh TPAHUIIBI MPUMEHEHHS M3yYCHHBIX (DHU3UYECKUX MOJENICH: TOYCUHBIN
ANEKTPUUYECKUH 3aps/l, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sAepHas MOJCIbh aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/Ipa MpHY peIeHur (PU3NIeCcKuX 3aj1ay;

pacno3HaBaTh (pu3Wyeckue sBICHUS (IIPOIECCH) M OOBACHATH WX HA OCHOBE
3aKOHOB JJICKTPOAWHAMUKH W KBAaHTOBOW (DHU3WKH: JJICKTpUUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHuTHOE JICMCTBUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JIEKTPOMArHUTHAsE UHIYKIMS, JeHCTBUE MAarHUTHOTO TOJIsl Ha TIPOBOJIHUK C
TOKOM ¥  JIBIDKYIIMHCS  3apsil, OJEKTPOMArHUTHbIE KOJeOaHWs ¥ BOJIHBI,
MPSIMOJIMHEMHOE PacIpOCTpAHEHUE CBETA, OTpaKeHUE, MPEJIOMIICHHE, UHTepPEepeHITs,
mudpakuys W MNOJSpU3alUs CBETa, JHUCIEpPCUs CBETa, (POTOAIEKTpHUUECKU 3pdexT
(boToaddexT), cBeTOBOE MaBICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aTroMa
BOJIOPOJIa, ECTECTBEHHAS M UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

OMHUCHIBATh M3YYCHHBIE CBOMCTBAa BENIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC,
ONTUYECKHE, DJICKTPUYECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U DIECKTPOMATHUTHBIC
sABJICHUS (MPOLECCHI), UCTIONB3Ysl (PU3NMUYECKHUE BEIMUYMHBI: JIECKTPUUECKUN 3apsij, cuia
TOKa, DJICKTPUYECKOE HANpsHDKEHUE, JJIEKTPUUECKOE CONPOTHUBJIEHUE, PAa3HOCTH
MOTEHIINAJIOB, AJIEKTPOJBIKYINAsl CHiia, paboTa TOKa, WHAYKIUS MarHUTHOTO TOJS,
cuna Ammnepa, cuia JlopeHria, MHAYKTUBHOCTh KATYIIKH, YHEPTUS JICKTPUYECKOTO U
MarHMTHOTO TMOJieH, MEPUOJT U YacToTa KojeOaHul B KoJieOaTeIbHOM KOHTYpE, 3apsij U
cuja TOKa B TIPOIECCE TAPMOHUYECKUX DJIEKTPOMATHUTHBIX KoJjiebaHuil, (pokycHoe
paccTosHUE W ONTHYECKas Cuja JIMH3bl, NPU ONUCAHWM MPABUIBHO TPAKTOBATH
(bu3MYeCKUil CMBICT HCTIOIB3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €IUHUIIbI, YKA3bIBATh
dbopMyJibl, CBSI3bIBAIOIINE JAHHYIO (PU3NUECKYIO BEJIMUUHY C IPYTUMU BEITUUNHAMU,

OMUCHIBATh W3YUYCHHBIC KBAHTOBBIC SIBJICHUSI U MIPOIIECCHI, UCIOJIb3YST (PU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETa,
DHEPTUS ¥ UMITYJIhC (DOTOHA, TIEPHO/T MOTypacnaja, YHEPTUS CBA3U aTOMHBIX siIep, IPU
OMMCAHUM TPABUIBLHO TPAKTOBATH (PUBMYECKUM CMBICI HCIOJIB3YEMBIX BEJIMYMH, HUX
0003HAYEHHUS U €IUHMIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIUE JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAMU, BBIYUCISATh 3HAUEHNE (PU3NUECKON BETUYUHBI;

aHANMM3UPOBaTh (PU3MYECKHUE TIPOLIECCHl W SBJICHUS, HUCIHOJB3Yys (pu3nyeckue
3aKOHbl W TPUHUUIBL 3aKOH Owma, 3aKOHBI IMOCIEI0BATEIbHOIO M MapauieIbHOTO
COCIMHEHUsA MNPOBOJHUKOB, 3akoH JDxoyns—JleHna, 3akOH dSJIEKTPOMArHUTHOU
WHIYKIMH, 3aKOH NPSIMOJMHEHHOIO pPaclpOCTPAaHEHMUsS] CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe DifHIITeHHA s hoTodddekTa, 3aKoH
COXpAaHEHUSI DHEPruM, 3aKOH COXpPAHEHUS HUMIYJbCa, 3aKOH  COXpaHEHUs
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUs] MAaCCOBOIO YHUCJa, MocTynaTel bopa, 3akoH



pasOaKTUBHOTO pacmlajia, Ipyu 3TOM pa3inyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €T0
MaTEeMaTU4YECKOE BbIPAKEHUE U yCIIOBUS (TPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpENICNATh HAMPABJICHUE BEKTOPAa MHIYKIIMM MArHUTHOTO MOJSi MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMUCHIBATh M300paKeHHE, CO3/1aBa€MOE€ IIOCKUM 3€pKajioM, TOHKOU
JIMH301;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHNIO (PU3NYECKUX SBICHHUIA U TIPOIECCOB
C HCMOJB30BAHMEM IMPSIMBIX M KOCBEHHBIX HM3MEpPEHUU: TpH 3TOM (opMyIHUpoBaTh
npoOriemy/3agady W THUIOTE3y Y4eOHOTO OHKCIEpUMEHTa, cOOUpaTh YCTAHOBKY W3
MPEII0KEHHOTO 000PYyI0BaHMUSI, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYILECTBIISITH NMPSAMbIE M KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIUYUH, IPU ITOM
BBIOMpaTh ONTUMAJIBHBIM CIIOCOO W3MEPEHUS M HCIOJIb30BaTh WM3BECTHBIE METOJIbI
OLICHKH IOTPEUIHOCTEN U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HMCIOJB30BAaHUEM MPIMbBIX
U3MEPEHUN: TIPU HSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh pPE3yJIbTaThl
MOJTY4YEHHOW 3aBUCUMOCTU (DM3UYECKUX BEJIUYUH B BUAEC TAOIUIl U IrpadUKOB, JEIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMS;

coOI0/IaTh TpaBWiIa 0E30MacHOTO TpyAa MPU TMPOBEICHUM MCCIENOBaHUN B
paMKax ydeOHOro DSKCIEPUMEHTa, Y4eOHO-HCCIICOBATEIbCKON U  TPOEKTHOU
NEeSATEIbHOCTH C WCIOJb30BAHUEM HW3MEPUTENIBHBIX YCTPOWCTB M Ja0OPAaTOPHOIO
000pyOBaHUS;

pemath pacy€THbIC 3aJa4M C SBHO 3aJIaHHON (DPU3MUECKOW MOJEINbI0, UCTIONb3Ys
dbu3nUeckue 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHaliM3a YCJOBUS 3a/ladyd BBHIOMPATH
bU3MYEeCKyI0 MOJEINb, BBIIETATh (PU3NUYECKHE BETUYHHBI U (HOPMYJIIbI, HEOOXOIUMBIC
JUTsl €€ peleHus, TPOBOJUTh PAacU€Thl M OLIEHUBATh PEATIbHOCTD MOJYYEHHOTO 3HAYEHUS
(bu3nYECKON BEJIMYUHBI;

pelmaTh KayeCTBEHHbIC 3aJauyd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pACCYXKJIECHHUM C ONOpOMl Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue SBICHUS,

UCIIOJIb30BaTh MpPHU PEIIEHWH Y4eOHBIX 3a/Jad COBpPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJI TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAIUU U TPEACTaBICHUS
y4eOHOH © Hay4HO-TIOMYJSpHOW WH(OpMaIMK, TMOJYyYEHHOW W3  Pa3InYHBIX
VMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(POpMaIIio;

OOBSICHATH MPUHIIUIIBI ACHCTBUS MalllMH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pasnuyaTh yCI0BUs UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCEIHEBHON KU3HH;

MPUBOJUTH TPUMEPHI BKJIaJa POCCHMCKUX U 3apyOeKHBIX YUIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3HKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHnss 0€30MacHOCTH TpU  OOpalmieHMH ¢ MNpUOOpaMH U TEXHHUYECKUMHU
YCTPONCTBaMHM, JUIsI COXPAHEHHs 3/10pOBbSI M COONIONEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTath B IpyIMIie C BHITOJHEHHEM PA3JIMYHBIX COLMATBHBIX POJICH, TUIAHUPOBATh
pa®oTy TpyMNNbl, palUOHAIbHO paclpenessTh O00sI3aHHOCTH M IJIAHHPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX, aJeKBaTHO OIECHUBATh BKJIAJ KaXKJIOTO H3
YYaCTHHUKOB TPYTIIIHI B PEIICHUE PacCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mn P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYUYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
IICMCHTI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HofoHHﬂ 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo ¢pusuku B

5 ($hOopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIeH
MexaHn4ecKoe IBHUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenienne, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHON TOUYKHU T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
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HNuepuunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [TOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa 114 bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexa [HOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
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[TorenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenuuanbHble M HEMOTEHIMAJIbHEIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTponbHas padora no teme

«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapaktep JBUKEHHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeIHEe KHHETUYECKON SHEPTUun bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3onporiiecchl B naeaatbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sueprus
TEPMOJIMHAMHYECKOI CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATFHOTO
rasa

bu6nmoreka [IOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEMI0EMKOCTh BELIECTBA.

32 KonunuecTBo Tennotsl npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

IIpunnun nevicrBus u KI1/I TerutoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MonekymnspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIA3AIIHS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
g ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 Y 0
PABHEHYE TEILIOBOTO baidtca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kymnona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
¥y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHuun cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moist. [Toreniman. PasHoctn bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TIpoBOMHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM noie bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



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

3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
<<I/I3yquHe CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJIHOM (3aMKHYTOH)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

PesepsHsiil ypok. KonTponbHas
pabota o Teme "DnekTpoanHamuka' /
Bcepoccuiickas npoBepouHast paboTa

O6o0maromuii ypok
«InexkTpoanHamukay / Beepoccuiickas
poBepouHas pabora

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMiiepaTypbl. CBepXIIPOBOJIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[omynpoBoAHUKH, NX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUH TOK B paCTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK

64 1
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B ra3ax.
CaMOCTOsITETbHBIN U bubmuorexa [JOK

65 . 1
HECAMOCTOSTENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue mpruodopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrponbHas pabora no reme

67 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PezepBHblit ypok. O0o0maronuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 110 68

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoakueie  Ipaxrueckue fll:;:el{l/lﬂ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabdota «3ydenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIST HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIST Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH QJICKTpOMaAr HUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasI MHAYKLIHSD»

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

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

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbBIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOT0 TOKA. AMIUIMUTYAHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U NMPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
p ' https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimoninHENHOE pacpoOCTpaHEHHUE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpPEHHee oTpakeHue. IIpenensHbii bubmuorteka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIMH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. Jlaboparopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBHSI UX 0€301acHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAJIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJJHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
R https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PESITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U nosmoreka 1
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onruka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha nq;)I(I)Q)OTOSQ)(}I@)eKTa bubnxorexa LTOK
A ' https://m.eds00.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomiorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[imanerapHast MoJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryonieHue GoTOHOB
48 m I/I}II'IC exojie aTOMellJl co H(()pro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha apyroi. Buasl criekTpos
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIi3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pEerucTpanyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UYIECKO KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3MbI, INTAHETHI, UX BUIUMOE
neuxkenue. ColnHeyHas cucTeMa

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe1I0BaTeIbHOCTH. BHYyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX TalaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydenue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
psLy COBpPEMEHHBIX €CTECTBEHHO-

HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MarautHoe nose.

DneKTpoMarHuTHast MHIYKIUs

PesepBHbiiil ypok. Ontuka. OCHOBBI
67 CHeIaIbHON TCOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbI ACTPOHOMUH U
acTpodu3uku

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

IIpoBepsieMble TPeOOBAHUSA K Pe3yJabTATAM OCBOEHMSI OCHOBHOM

oOpa3oBareabHOI nmporpammsbl 10 (kiacc)

Koo
npoeepaemozo
pes3ynbmama

Ilpogepsaemuie npeomemmnbvie pe3ynbmamol 0C60EHUA OCHOBHOIL
00pazosameibHOll NPOZPAMMDBL CPEOHE20 00uLeco 00pa3oeanus

10.1

JIeMOHCTpHPOBATH Ha MPUMEPAX POJIb U MECTO (PHU3UKHU B (hOPMUPOBAHUH
COBPEMEHHOW Hay4YHOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B IPAKTHYECKON JEATEIbHOCTH JIIOIEH

10.2

Y4uThIBaTh TIpaHULbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJEIIEH:
MarepuaibHas TOYKa, WHEpIHMalbHas CHCTEMa OTcyera, aOCOIIOTHO
TBEPJIOE TEJO, MICATBHBIA Ta3; MOAEIH CTPOCHHS Ta30B, XKHIKOCTEH U
TBEPABIX TEJI, TOYEYHBIH JJIEKTPUYECKUIl 3apsia - TpH PEIICHUU
¢bu3nveckux 3amaq

10.3

Pacnio3naBate (usmueckue sBieHUs (MPOLIECCHI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH  Teopuu
CTPOEHHMsSI  BEIIeCTBAa W  DJIEKTPOJMHAMUKU:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TNPsIMOJIMHENHOE IBM)KEHHE, CBOOOHOE MajJeHue Tell,
JBUKEHHE TI0 OKPY>KHOCTH, MHEpLUs, B3auMoJeicTBue Tei; nuddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEN U TBEPJIBIX T€J, HU3MEHEHHE
o0beMa Tel IpU HarpeBaHuu (OXJIAXKICHWH), TEIUIOBOE DPABHOBECHE,
UCIIApEHHE, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAUIM3alMs, KUIICHHE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE JABJIEHUS Ta3a MpU €ro HarpeBaHWU B
3aKpBITOM COCYyZ€, CBSI3b MEXJIy IlapaMeTpaMu COCTOSHHs Tas3a B
U30IpoLeccax; EKTPU3ALUs Tell, B3aUMOAEHCTBHE 3apsi0B

10.4

OnuceiBaTh MEXaHUUECKOE JIBUKEHHE, UCIIONIb3YS (PU3NUECKHE BEINYNHBL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tea,
cuia, UMIYJbC Tela, KUHETUYECKas SHEprus, MOTCHIMAIbHAS >HEprus,
MexaHudeckass pa0oTa, MeXaHWYecKas MOIIHOCTb, TpPU ONMHUCAHUH
MPaBWJIbHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIb3YEMbIX BEJIMYUH, UX
0003HaYeHHUs M EIMHHUIBI, HaXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JaHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOICTBA TE€JI W TEIUIOBLIE SIBJICHUA,
UCTONB3Ys (PU3MYeCKre BEIMYMHBL: TaBJICHHUE raza, TeMIIepaTypa, CpeaHsist
KHHCTHNYCCKAaA OHEpPTrUia XAa0THYECCKOI'0 ABHUXKCHUS MOJICKYII,
CpeIHEKBagpaTUYHAs  CKOPOCTh  MOJIEKYJ, KOJHUYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, padora ra3a, Kod(O(PHUIMEHT TOJIE3HOTO ICUCTBUS
TETJIOBOTO ABUTATENsl; IPU ONMKMCAHUU MTPABUIIBLHO TPAKTOBATH (DU3MUECKHIA
CMBICIT HCTIOJIb3YEMbIX BEJHYWH, X 0003HAYEHUS W €IAMHUIIBI, HAXOAUTh
(GbopMyJBl, CBS3BIBAIOIIME MAHHYIO (DU3MUECKYIO BEIWYHHY C JIPYTHMMHU
BEJIMYMHAM

10.6

OnuceIBaTh HU3YYCHHBIC SJICKTPHUYCCKUEC CBOMCTBaA BCIIECCTBa u




AJIEKTPUUYECKUE SIBICHUS (TIPOLECCHI), UCTIONB3Yys (PU3HUECKUE BETUYMHBL:
JNEKTPUYECKUN 3apsill, JJIEKTPUUYECKOE II0J€, HAIpPSKEHHOCTh MOJ,
IIOTEHIMal, PA3HOCTb IIOTEHLUAJOB; IIPU ONHUCAHMM  IIPABUIIBHO
TPaKTOBAaTh (PU3UUYECKUI CMBICI UCIIOJIb3YEMbIX BETMYHH, UX 0003HAYCHUS
U eIMHUIBL; yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO
BEJIMYMHY C IPYTMMHU BEJIMYMHAMHU

10.7

aHAJIM3UPOBaTh  (U3MUECKHWE TPOLECChl U SABJIEHUS, HUCIOIB3Ys
¢u3nveckre 3aKOHBI U MPUHLUIBL 3aKOH BeeMHUpHOro TaroteHus, I, I u
IIT 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIHH, 3aKOH
COXpaHEHUsT HMIYJIbCa, TMPUHLUIN CYNEPHO3ULIMH CHJI, TPUHIUI
paBHOIIpaBUs  WMHEPUUAIBHBIX  CHUCTEM  OTCYETa;  MOJEKYJSPHO-
KMHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHe KHHETHMYECKOM »HHEpPruM TEIUIOBOIO JABUKEHHUS MOJIEKYJ C
aOCOIFOTHOM TEMIEepaTypoil, MEpBBIM 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpaHEHUs JIEKTPUUECKOro 3apsaa, 3akoH KyloHa; mpu 3TOM pa3audarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U
ycioBusl (TpaHMIlbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLUMIBI JEHCTBHUA MAallWH, HOpUOOPOB U
TEXHUYECKHX  YCTPOMCTB; pa3iuyarb yCIOBHS HMX  0€30M1aCHOTO
UCIOJIb30BAaHUS B [IOBCEIHEBHON )KU3HU

10.9

BBIOMHATE AKCHEPUMEHTHI M0 HMCCIEAOBAHUI0 (PU3UYECKHUX SBICHHUH U
MIPOIIECCOB C HWCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPCHHIA;, MPHU
3ToM (GopmynHupoBaTh mpoOieMy (3agady) U THUIOTE3y y4eOHOro
AKCIIEPUMEHTa, COOMpaTh yCTAaHOBKY W3 TPEIJIOKEHHOTO 000pYHAOBaHMUS,
MIPOBOAUTH OMBIT U OPMYITUPOBATH BHIBOIBI

10.10

OcyiecTBIATh NpsIMblE M KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEITUYMH;
IPU 3TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO0 M3MEpPEHHs] M HCIOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHHN

10.11

HccnenoBath 3aBUCMMOCTH  MeXAY (U3MUECKMMM BEIMYMHAMH C
HCIIOJIb30BAaHUEM TPSAMBIX HW3MEPEHHMH; MpH OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh  pE3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
¢u3nYecKUX BEJWYMH B BUAE TaOIUIl U IpadUKOB, JAeiaTh BBIBOJBI 110
pe3yibTaTaM HCCIe0BAHUS

10.12

CobnronaTh mpaBmiia 6€30MacHOTO TPy/Aa MPHU MPOBEACHUN MCCIICTOBAHUN
B pamKax Y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOW H
MPOEKTHOM JIEATEIBHOCTH C MCIIOJb30BAaHUEM W3MEPUTENBHBIX YCTPOHCTB
1 1ab0paTopHOro 000pPYyIOBAHUS

10.13

Pemarp pacdeTHple 3amaud C SIBHO 3aJaHHON (U3MYECKON MOJENbIO,
WCIOJIB3Ys (PU3MUCCKHE 3aKOHBI M IPUHITUIIBL, HA OCHOBE aHAJIN3a YCIIOBUS
3a/1a4¥ BRIOUPATh (PU3NIECKYIO MOJIEIb, BBIACIITh (PU3NUECKUE BETUUUHBI
u (OpMyJIBI, HEOOXOJHMMBIC IS €€ PEIICHHS, MPOBOIWTH pacueThl H
OILICHUBATH PEATbHOCTD MOJIyYCHHOTO 3HAYCHHSI (PU3UIECKON BETHUNHBI

10.14

Pemarp KaueCTBEHHBIC 3aJ1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUNBYIO IENOYKY pPaCCyXICHHUH C OMOpoil Ha H3y4YEHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/IC SBJICHUA

10.15

Hcnonp3oBarh  mpH  pemieHUH  y4eOHBIX  3a7ady  COBPEMEHHBIC
nH(OPMALIMOHHBIE  TEXHOJOTMHM JUIsl TOWCKA, CTPYKTypUPOBAHMS,
UHTEPOpPETAllMd M TPEJCTaBICHHUs Y4eOHOH M HAyYHO-TIOMYJSPHOM
uH(pOpMaLIUY, TOJTYYEHHOH W3 pPa3IMYHbIX HCTOYHHMKOB; KPUTHYECKH
aHAJM3UPOBAThH MOyYaeMyto HH(PpOpMAITUIO

10.16

[IpuBoauTH, TpUMEpHl BKJIANAa POCCHUCKUX U 3apyOeKHBIX YUYCHBIX-
(U3HUKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Vcnonb30BaTh TeOpeTUUECKUE 3HAHUS O (PU3MKE B OBCEHEBHOMN KU3HU
s o0ecriedyeHnss O€30MacHOCTH MpH  oOpameHnH ¢ TpUOOpaMu |
TEXHUYECKMMHU yCTPOMCTBAMH, JJIsI COXPAHEHUs 3[J0POBbs U COOJIIOICHUS
HOPM 9KOJIOTHYECKOI0 MIOBEICHUS B OKpYXKAOILEH cpeie

10.18

PaGortare B Tpymnme C BBHIIOJIHEHHEM pPa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIIOHATBHO PAacIpeNesaTh 00SA3aHHOCTH U
IUIaHUPOBATh JACATCIBHOCTE B HCECTAHAAPTHBIX CHUTyallMAX, aACKBATHO
OLICHMBATh BKJIAJ KaXJIOTO M3 YYaCTHHKOB TPYIINbl B peIlIeHUE
paccMaTpuBaeMoi TPOOIEMbI

IIpoBepsiemblie d1eMeHTHhI copep:xxanus (10 kiace)

Koo
pazoena

npoeepaemoz
0 J1emenma

Koo Ilposepaempie Inemenmol coOOePIHCAnHUs

OU3NKA 1 METOJAbIl HAYUYHOI'O [TIO3HAHU A

11 ®uszuka - Hayka o mnpupone. HayuHele MeTonpl NO3HaHUSA
OKpYXarolero Mupa. Poib dkcriepuMeHTa U TEOpUU B IIPOLIECCE
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKE

1.2 MonenupoBanue ¢pu3nyecKux SBIEHUM U mporeccoB. HayuHbie
runore3pl.  Pu3Mueckue 3aKOHBI M TEOpUM. ['paHUIBI
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHMHIMI COOTBETCTBUS.
Ponps 1 MecTo U3k B popMUPOBAaHMH COBPEMEHHOW HAay4YHOU
KapTHUHBI MUpPa, B IPAKTUYECKOM 1€ATEIHOCTH JIFOAECH

MEXAHHUKA

2.1

KMHEMATHKA

211 Mexaunueckoe aBrkeHHe. OTHOCUTEIHLHOCTh MEXAHHUYECKOI'O
nBwxeHus. Cucrema orcuera. Tpaekropus

2.1.2 [Tepemenenue, CKOpPOCTh (CpedHsii CKOPOCTh, MTHOBEHHAas
CKOPOCTb) U YCKOPEHUE MAaTEpUAIIbHOM TOUYKH, MX IMPOEKLHU Ha
OoCH cUCTeMBI KoopAauHat. ClI0KeHUE MePEMEIICHUN U CI0KEHUE
CKOpOCTEH




2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE INPSMOIMHENHOE IBHUKECHHUE.
I'paduxyu 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH
U IIEPEMEICHNS MAaTEPUAIBHONW TOUYKU OT BPEMEHHU

214

CBoOonHOe majieHue. Y cKopeHrne cBOOOHOTO TaIeHUs

2.15

Kpusosunelinoe JBHOKCHUE. PaBrOMepHOE JIBHKCHUE
MaTEpUaIbHOW TOYKHM 10 OKPY)KHOCTH. YTJOBas CKOPOCTb,
JnuHenHasa ckopocts. Ilepuon u gacrora. LleHTpocTpemurensHoe
YCKOpEHHE

2.16

TexHudeckue yCTPOWCTBA: CIMAOMETP, IBHKEHHE CHapsIOB,
LIEIIHBIE U PEMEHHBIE IIepelayn

2.1.7

[TpakTueckue padoTbl. M3mepeHue MIHOBEHHOH CKOPOCTH.
UccnenoBanue COOTHOMIEHUS MEXAY NYTSAMH, MNPOWUICHHBIMHU
TEJIOM 32 IIOCJIEIOBATEIbHbIE PABHBIE TPOMEKYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM JBH>)KCHUHU C HAYAJIIBHOW CKOPOCTBHIO, PABHOM
Hymo. M3ydeHue ABMKEHUS IIapUKa B BA3KOM JKHMJIKOCTH.
N3yuenue nBukeHus Tena, OpOIIeHHOTO TOPU30HTAIIEHO

2.2

JMHAMUKA

221

[Tpunimn otHocuTenbHOCTH ['anmunesd. [lepBoiii 3akoH HeroTOHA.
NuepuunanbHble CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unyu cui

2.2.3

Bropoii 3akoH HerooTOHa 11 MaTepuarbHOM TOYKM B
uHepimanbHoii cucreme orcuerta (MCO). Tperuit 3akoH
HeroToHa 1711 MaTepHalIbHBIX TOUYEK

224

3akoH BcemupHoro TiaroreHus. Cuna Tsxectu. IlepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.25

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHUs CKOJBbXEHUS U CHUiia
Tpenus mnokosi. Koaddunuent tpenus. Cuna COMPOTUBICHHS
IIpY JBU>KEHUU TEJIA B )KUJIKOCTH UJIU Ta3e

2.2.7

[ToctynatensHoe W  BpamjatelabHOE JIBUXKEHHE aOCOIIOTHO
TBEPJOTO Tea

2.2.8

MoOMEHT cuiabl OTHOCUTENIBHO ocu BpamieHus. [lmedo cuibl
VYcnosus paBHoBecust TBepaoro tena B MCO

2.2.9

Texnuueckue YCTpOMCTBA: MOAIIUITHAKY, JIBKCHUE
HCKYCCTBCHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHwe aBWKEHHS Opycka 0
HAKJIOHHOM TIJIOCKOCTH TIOJT JEWUCTBUEM HECKOJBKUX CHIJL.
HccnenoBanue 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HHKAIOIIUX B




nehopMUPYEMOI TIPYKUHE U PE3NHOBOM 00pasiie, OT BETUIHHBI
ux aepopmanuu. MccienoBanue yciaoBHii paBHOBECHS TBEPIOTO
TeJa, UMEIOUIEr0 OCh BpalllEHUs

2.3 3AKOHbI COXPAHEHN A B MEXAHUKE

231 Hmmynbec MaTepuaibHOM TOUKH, CUCTEMbI MAaTEPUAIIBHBIX TOYEK.
Wmrynbc cuitbl M I3MEHEHUE UMITYJIbCa Tela

2.3.2 3akoH coxpaneHus umiysbca B MCO. PeakTuBHOE IBU)KEHUE

2.3.3 PaGora cuibl

234 MouHoCTb cuJIbl

2.35 Kunernyeckass sHeprusi MarepuaibHOM TOYKU. Teopema o
KUHETUYECKOU SHEPTHU

2.3.6 [TorenumansHass sHeprus. lloTeHIManbHAs OSHEPTHS YIPYTO
neGopMHpOBaHHOW TpPYXUHBL lloTeHIManbHAs SHEpPrus Tena
BOJIN3U IOBEPXHOCTH 3eMIIU

2.3.7 [ToTeHnuanpbHble W HEMOTEHIMAIbHBIC CHIIbI. CBs3b pPabOTHI
HETMOTCHIUAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHH
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYEeCKON SHEepPruu

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS

2.3.9 TexHu4eckue yCTpOMCTBA: JBUKEHUE PAKET, BOJOMET, KOIEp,
NPY>KUHHBIN MHCTOJIET

2.3.10 [TpakTuyeckue pabotTel. M3ydeHue cBS3M CKOPOCTEH Tesl MpU
Heynpyrom ynape. HccnemoBanume cBsi3m pabOTBl CHIIBI €
U3MEHEHHEM MEXaHMUYECKOW PHEPTUU Teja

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMTHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH

3.11 OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.
bpoynoBckoe nsuxenue. [Auddysus. Xapaktep ABMKEHUS U
B3aMMOJIEMCTBYSI YACTHI] BELLIECTBA

3.1.2 Mognenu CTpoeHMs Tra30B, >KMIKOCTEH W TBEpPABIX TEI H
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJEIIEN

3.1.3 Macca monekyn. Konnuectso Bemectsa. [locrossHras ABoraapo

3.14 TennoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana
temnepatyp Llenbcus

3.1.5 Mopaenb uaeanbHOro ra3a. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-

KUHETHYSCKOMN TCOpHUU UICATIBHOI'O Ir'a3a




3.16

AOcomoTHas TeMIieparypa Kak Mepa CpeaHed KHHETHYEeCKOU
SHEPTUU TEIUIOBOIO JBMXKEHMS yacTul raza. [llkana remnepatyp
KensBuna

3.1.7

VpaBuenue Knaneitpona - Menneneesa. 3akon JlajibToHa

3.18

['a3oBeie 3akoHBI. M3ompomecchl B HJIEAIBHOM Tra3e ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM BEIIECTBA: H30TepMa, HU30X0pa,
n3zobapa

3.1.9

TexHuyeckue ycTponcTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTuyeckue paboTsl. Vi3MepeHne Macchl Bo3lyxa B KIaCCHOU
koMHaTe. MccrnenoBaHue 3aBUCUMOCTH MEXIYy HapaMeTrpamu
COCTOSIHUS Pa3peKEHHOI0 rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TCpMOI[I/IHaMI/I‘leCKaH CHUCTEMA. BHYTpeHHHH OHCPIruAa
TepMOILI/IHaMI/I‘{eCKOﬁ CHCTEMBI B CIIOCOOBI €€ N3MCHEHUS

3.2.2

KonuuectBo Temnotel M pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'0 UJI€aJIbHOTO Ta3a

3.2.3

Bugsr TCIUIONICpCaavn: TCIIONPOBOJAHOCTD, KOHBCKIIHA,
H3ITY4YCHHUC. TemmoeMKoCTh TeIIA. YI[CJ'H)Hafl TCIIJIIOEMKOCTh
BellecTBa. PacdyeT KoIM4eCcTBa TEIJIOTHI IIpu TeIIIonepeaalc

3.24

IlepBslii 3ak0H TepMoauHaMUKHU. [IpuMeHeHHe TEpBOTrO 3aKOHA
TEPMOJUHAMUKU K M30IPOLIECCAM. I'paduueckas
UHTepHpeTanus padoThl ra3a

3.25

TeroBble MamuHbl. [[pUHIUIIBI AEHCTBUS TEIJIOBBIX MAaIIWH.
[TpeoOpa3zoBaHus YHEPTUH B TEIIOBBIX MamnHaX. KoaddunmeHnt
nosiesHoro aerctBus (manee - KIIJI) remnoBoit mammuel. [{ukin
Kapno u ero KII/{

3.2.6

Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh MpOLECCOB B
npupone. TeruoBble ABUraTeNHd. OKOJOTMYECKHE MPOOIIEeMbI
TEIIOIHEPTETUKI

3.2.7

TexHuueckue yCTpOMCTBA: JBUTaTellb BHYTPEHHErO CrOpaHMs,
OBITOBOI XOJIOIUIBHUK, KOHTUITUOHED

3.2.8

[TpakTueckue padboTsl. I3MepeHue yaenpHOM TenI0eMKOCTH

3.3

ATPEI'ATHBIE COCTOSAHMA BEHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanue u KoHACHcamus. lcrmapeHue W KUIIEHUE.
VY nenbHas TEII0Ta napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIIEPATyPbl KATICHUS OT JaBJICHUS

3.3.2 AOcomoTHasT W OTHOCHTENbHAs  BIAXHOCTh  BO3IyXa.




Haceliensslii nap

3.3.3 Tepnoe Temo. Kpucrammuueckue u  amopdHbie  Tena.
AHU30TpOINUs CBOMCTB KpuUCTAUIOB. JKHMIKHE KPUCTAJLIbI.
CoBpeMeHHbIE MaTepUalIbl

3.34 [TnaBnenue U KpuCTAUIM3AIM. Y JeNbHAS TEIUIOTA IJIABJICHUS.
CyOumarnus

3.35 VYpaBHeHME TEII0BOrO OagaHca

3.3.6 TexHuyeckue  ycTpoicTBa: TMIPOMETp U IICUXPOMETP,
KaJOpUMETP, TEXHOJIOTUH HOJy4YeHUs COBPEMEHHBIX
MaTepHaloB, B TOM YMCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [TpakTueckue padboTsl. Mi3MepeHue BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA

411 OnekTpu3zanusi  Tel.  OJeKTpuyeckuid 3apsan. JBa Buna
AJIEKTPUUYECKUX 3apsI0B

4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH

4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

414 B3aumogpeiictBue 3apsanoB. 3akon Kynona

415 OnekTpuueckoe moisie. HanmpspkeHHOCTh AJEKTPUYECKOTO TOJIS.
[Tpunnun CYNEPIO3ULIHH. JIunun HaINpsHKEHHOCTH
AIIEKTPHUYECKOTO TIOJIS

4.1.6 Pabora cun anextpocratnueckoro noss. Ilorenuuan. PazHocTs
MOTEHIIMAJIOB

4.1.7 [TpOBOMHUKN M AMPIEKTPUKH B IOCTOSIHHOM 3JIEKTPHUECKOM
noJie. JImanekTpudeckast IpOHUIAEMOCTh

4.1.8 OnekTpoeMKocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IIOCKOTO
KOHJIeHCcaTopa. DHEPrus 3apsHKeHHOT0 KOHJeHcaTopa

4.1.9 TexHudeckue  yCTpOWCTBA:  JJEKTPOCKOI,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JEKTPONpHOOpOB,
KOHJIEHCATOp, KCEPOKC, CTPYUHBIN TPUHTED

4.1.10 [IpakTuueckue paboTHI. N3mepenue AIEKTPOEMKOCTH
KOHJIeHCcaTopa

4.2 [MOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcaoBus CymI€CTBOBAHHA ITOCTOSAHHOI'O JJICKTPUYCCKOI'O0 TOKA.




Hcrounuku Toka. Cruna Toka. [IocTOSHHBIA TOK

4.2.2 Hanpspkenue. 3akon Oma i1 ydacTka Lenu

4.2.3 DNEKTPUYECKOE COINPOTUBIEHUE. YJIENbHOE COINPOTHUBIICHUE
BEIIIECTBA

424 [TocnenoBarenbHOE, MapajUIe]bHOE, CMENIAHHOE COCIUHEHUE
IIPOBOJITHUKOB

4.2.5 Pa6ota snekrpuueckoro Toka. 3akoH Jxoyis - JIlenna

4.2.6 MOIIHOCTB 3JEKTPUIECKOTO TOKA

4.2.7 anekTpoaBkymas cuwia (mamee - DJIC) u  BHyTpeHHee
CONPOTUBIICHUE HMCTOYHMKA TOKa. 3akoH Oma I TMOJHOU
(3aMKHYTOM) 31eKTprueckoil nenu. Koporkoe 3ambikanue

4.2.8 DJEeKTPOHHAs! IPOBOJUMOCTb TBEPBIX METAJIOB. 3aBUCHUMOCTb
COIIPOTHBIICHUS METaJIOB oT TEMIIepPaTyphbI.
CBepXIIpoBOIUMOCTh

4.2.9 OnekTpuuecKuil Tok B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonmynpoBonnuku. CoOCTBEHHass W NpUMECHas MPOBOJMMOCTD
MOJIYTIPOBO/IHUKOB. CgoiicTBa p-n nepexoa.
[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11 DNEeKTPUUECKHIT TOK B DJJIEKTPOJIUTAX. OIJIEKTPOIUTHYECKAs
JUCCOIMALUs. DIIEKTPOIIN3

4.2.12 OnexTpuuecknuid  TOK B razax. CaMOCTOSTENBHBIN WU
HECaMOCTOSTEIIbHBIN paspsa. Pasnuunsie THIIBI
caMmocCTosTeNbHOTO pa3psaga. Momuus. [Tnazma

4.2.13 TexHuyeckue yCTpPONCTBA: aMIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHUKHA TOKa, DIIEKTPOHATPEeBATEIbHEIC IpUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIMPOTHBIICHUS,
BaKyyMHBId ~ JTHOJ, = TEPMHCTOPBI W  (OTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN 1IN0/, TaJIbBaHUKA

4.2.14 [TpakTuyeckue paboThl. V3yueHHe CMEIIaHHOTO COEIUHEHUS

PE3UCTOPOB.
Wzmepenne JJIC wuCTOYHMKA TOKa U €ro BHYTPEHHETO
conpotusiieHus. Habmonenue anexTponusa

IIpoBepsieMble TpeOOBAHUSA K Pe3y/abTATAM OCBOEHHSI OCHOBHOM

oOpa3oBareabHoi nmporpammsl (11 kiacc)

Koo
npoeepaemozo
pe3yiomama

Ilposepsaemvie npeomemublie pe3yibmamol 0C60EHUA OCHOBGHOIL
00pazoeamenvbHOl RPOPAMMBL CPEOHE20 00ULez0 00pa306anus
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JleMOHCTpHUpOBaTh HA MIPUMEpPaX Poib U MecTO (Gu3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU
U TEXHOJIOTMH, B NPAKTHUYECKOM JEATEIIBHOCTH JIOJIEH, LEIOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

V4YuTeIBaThH Ir'paHullbl MPHUMEHCHUSA H3YUYCHHBIX (bI/ISI/I‘IeCKI/IX MOI[CJICI;'IZ
TOYCYHBIN BHGKTpI/I‘ICCKI/Iﬁ 3apgan, AACpHass MOACIIbL aToMa, HYKIIOHHAas
MOZCIIb aTOMHOI'O AApa IIpH pECHICHUA (bHSI/I‘ICCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usnueckue sBieHHS (IPOLECCH) W OOBSICHATH MX Ha
OCHOBE 3aKOHOB JIEKTPOAMHAMUKNA M KBAaHTOBOW (PU3UKHU: DICKTPUUECKAs
MIPOBOAMMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS
TOKa, B3aWMOJCWCTBHEC MAarHUTOB, JJICKTPOMArHUTHAS  WHIYKIHUS,
JeiCTBIE MarHUTHOTO TOJI Ha TPOBOJAHUK C TOKOM U JBIDKYIIUNCS 3aps,
AJIEKTPOMArHUTHBIE KoJIeOaHuUs U BOJTHBI, PSIMOJIMHEHOE
pacmpocTpaHEeHHE CBeTa, OTpaKeHUe, MpeloMiieHue, UHTepdepeHIus,
TUpaKus U NOoJIspU3alysl CBeTa, JUCIEPCUsl CBETa, (POTOIEKTPUUECKUI
addext (poroaddekT), cBeTOBOE aBICHHE, BOSHUKHOBEHUE JTUHEHYATOTO
CIeKTpa  aToMa  BOJOPOAA,  €CTECTBEHHAss W  HCKYCCTBEHHAs
PaOaKTUBHOCTD

11.4

OnuceiBaTh U3y4eHHbIE CBOMCTBA BellecTBa (NMEKTPUUECKIE, MAaTHUTHBIE,
ONTUYECKUE, DJEKTPUUYECKYI0 MPOBOJAMMOCTb pAa3IUYHbIX Cpel) U
9JIEKTPOMArHUTHBIE  SIBJI€HUS  (MIPOLECCHI), HCIONB3Ys  (hU3HUYECKHe
BEJIMYMHBL:  DJIEKTPUYECKUH  3aps], Ccujla TOKa, dJIEKTPUUYECKOe
HanpsDKeHHe, SJIEKTPUYECKOe COIMPOTUBIEHUE, PA3HOCTh IOTEHIUAJIOB,
OJIC, pabota TOKa, WHAYKIMSA MAarHUTHOTO TOJs, cuila Amrepa, cujia
JlopeHia, MHIYKTUBHOCTh KATYIIKH, OJHEPIUs JJIEKTPHUUECKOTOo U
MarHMTHOTO TOJieH, MEepUoJl W dYacToTa KojieOaHMH B KojieOaTeIbHOM
KOHTYype, 3apsii M cujla TOKa B IIpollecceé TapMOHHYECKUX
ANEKTPOMAarHUTHBIX KoJieOaHUN, (POKYCHOE pacCTOSIHME M ONTHYecKas
CUJIa JIMH3BI; MPU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3MYECKHH CMBICI
WCTIOJNB3YEMBIX BEIWYHH, WX OOO3HAYCHHsT W EAWHHUIBL, YKa3bIBaTh
(GopMyJBl, CBSA3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIWYHHY C JPYTHMMHU
BEIIMYMHAMU
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OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBIICHHUS W TPOLECCHI, HCHOIb3YS
(hU3UYeCKre BETUINHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
U 4acToTa CBETa, SHEPrus M UMNyJbC (POTOHA, MepHoJ Moiypacnaja,
DHEpPTUsl CBS3U ATOMHBIX sjiep; MPH OMHCAHWW TPABWIBHO TPAKTOBAThH
(U3UYECKUN CMBICT HMCTHOJB3yeMBIX BEJIMYMH, WX OOO3HAYCHHS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (PU3HUECKYIO
BEJIMYUHY C JIPYTUMU BEIMYMHAMH, BBIYHCIATH 3HAYCHHE (U3HUUIECKOUN
BEJTUYUHBI

11.6

Ananu3upoBaTh  (U3NYECKHME TMPOIECCHl U SBJIEHUS, HCIONb3YA

¢usnueckne  3aKOHBI W TPUHOUNBL:  3akoH  OMa,  3aKOHBI
MOCTE0BATEIBHOIO U MapaUIEIbHOIO COCIUHEHUS MPOBOJIHUKOB, 3aKOH
Jxoynsa - JleHma, 3akOH 3JEKTPOMArHMUTHOM HMHAYKLUHWH, 3aKOH

NPSMOJIMHEIHOTO PacIpOCTPaHEHHsI CBETa, 3aKOHBI OTPAYKCHHS CBETa,
3aKOHBI MPEIOMJICHHSI CBETa, ypaBHEHHe DHHIITEHHA a1 hoTorddexTa,




3aKOH COXpPAHEHMsI DSHEPIUM, 3aKOH COXpPAHEHMs] MMILyJbCa, 3aKOH
COXpaHEHUsl >JIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHUs MacCOBOIO
4yciia, NOCTyslaTel bopa, 3aKOH pajMOaKkTUBHOIO paclaja; IpU 3TOM
pasnuyath CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIpQ)KEHHUE U yCIOBHUS (TPAHULBI, 00JIACTH ) IPUMEHUMOCTH

11.7

OHpel[eJISITB HaIlpaBJICHUC BCKTOpa HWHAYKIHMWM MArbvTHOTO  IOJIA
IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIbI HopeHua

11.8

CTpouTh U ONHCHIBATh M300PAKEHHE, CO37aBAEMOE IJIOCKUM 3€PKaJioM,
TOHKOM JTUH30U

11.9

BBINONHATE 3KCIEPUMEHTHI TI0 UCCIEIOBAHUIO (DU3HUYECKUX SIBJICHUU U
MPOIIECCOB C HWCIOJB30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPCHHI; TPH
3ToM (dopmynupoBaTh mnpoOieMy (3aady) U THUIOTE3Y y4eOHOro
HKCIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYAOBaHMUS,
MPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI

11.10

Ocy1ecTBiATh NpsIMbIE U KOCBEHHbIE U3MEPEHUs! (PU3MUYECKUX BEJINYMH;
IpU 3TOM BBIOMpPATh ONTHUMAIBHBIA CIOCOO0 M3MEpPEHHs] M HCIOIb30BATh
M3BECTHBIC METO/IbI OLIEHKU IOTPEIIHOCTEH U3MEPEHU I

11.11

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C MCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUI; TIPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl TMOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEJIMYUMH B BH[E
Tabnuil ¥ rpaduKoB, JAeTaTh BHIBOABI IO PE3yJIbTaTaM UCCIIEI0BaHUS

11.12

CobnronaTh mpaBuiia 6€30MacHOTO TPyAa MPHU MPOBEACHUN HCCIIEIOBAHUN
B pamMKax Y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIeI0BaTEeIbCKOW H
MPOEKTHOM JEATENBHOCTH C MCIIOJIIb30BAHHUEM HM3MEPUTENBHBIX YCTPOHCTB
1 J1abopaTopHOro 000pyI0BAHUS

11.13

Pemate pacueTHble 3ajjaud C SIBHO 3aJaHHOM (HU3MUECKON MOjENbo,
UCHOJIb3Ys (PU3MUECKHE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIn3a yCIOBUS
3aJjauu BEIOUPATh (PU3NYECKYIO MOJIEIb, BBIIEIATh (PU3MUECKUE BETUUUHBI
u (GopMynbl, HEOOXOAUMBIE IJIsl €€ pEIICHUs, MPOBOAUTH pacueThl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HAUEHUS (PU3NUECKOM BETMUUHBI

11.14

Pemars Ka4yeCTBECHHbIE 3a/1a4H: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYKICHUH C OMOPOM HAa HW3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBICHUS

11.15

Hcnonb3oBaTe  MpH  pelleHUH  y4eOHBIX  3a7ady  COBPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM JUIsl TOWCKA, CTPYKTypUpPOBaHMS,
MHTEpOpETallud M TpPeJCTaBIeHUs Y4eOHOH M Hay4YHO-TIOMYJSPHOM
nH(pOpMalLlUY, TOJTYYEHHOM W3 pa3IMYHbIX HCTOYHHMKOB; KPUTHYECKH
aHAJIM3UPOBATh MOTyyaeMyto HH(PpOpMAITUIO

11.16

OOBSICHSIT, TPUHIMIMBI JEHCTBUS MAaIIUH, TPHOOPOB U TEXHUUYECKUX
YCTPOWCTB; pas3inyaTh YCJIOBHS WX O€30MacCHOTO WCIOJIb30BAaHUSA B
HOBCEIHEBHOU KU3HU




11.17 [IpuBoauTH TpUMEpHl BKJIANAa POCCHUHCKUX U 3apyOCKHBIX YUYCHBIX-
(¢U3MKOB B pa3BUTUE HAYKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUN
11.18 Vcnonp30BaTh TEOpETUYECKHE 3HAHUA 110 (DU3KMKE B IOBCEAHEBHOM JKU3HU
st obecrieueHrss O€30MACHOCTH TPU  OOpallleHHH ¢ NpudopamMu |
TEXHUYECKUMHU YCTPOHCTBAMH, JIJIsI COXPAHEHUS 37I0OPOBbS U COOIIIOJICHHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKPY Kalollel cpefie
11.19 PaGorate B rpynme C BBIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIIBI, PAMOHAIBHO paclpeeNiaTh 00s3aHHOCTH U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHUBATh BKJIQJ KaXIOTO U3 YYACTHUKOB TPYNIBl B pEUICHHUE
paccMmarpuBaeMoii mpooIemMbl
IIpoBepsiemblie d1eMeHTHhI coaep:kaHus (11 kiace)
Koo Koo Ilposepsemuie r1emenmul cooeprcanus
paszoena | nposepaemo:
0 Inemenma

OJIEKTPOAMMTHAMUKA

4.3

MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA A MHAYKIOUA

431 ITocTostHHEIE MarHUTHI. BzanmonetlicTBue MOCTOSIHHBIX
MariuToB
432 MaruutHoe mnone. Bektop MarHuTHOM UHAYKUMH. [IpuHIun

cynepno3uiuu. JIuaum MarHuTHOM MHAyKuuu. KaptuHa ImHMNA
MarHUTHOM UHAYKIWH M10JIS IOCTOSHHBIX MAarHUTOB

4.3.3 MarnuTtHOe noje npoBOAHUKA ¢ TOKOM. KapTuHa nuHUN 1o
JUIMHHOTO IPSAMOr0 IPOBOJHMKA U 3aMKHYTOIO KOJIBLEBOIO
IIPOBOJIHMKA,  Karymku ¢  TokoM. Omnelr  Opcrena.
B3anMozeincTere MpoBOJHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOyJIb U HallpaBJIEHNE

4.3.5 Cuna Jlopenna, ee Moaynb W HampaBieHue. J[IBuxeHue
3apsDKEHHON YacTHIIBI B OHOPOJHOM MarHuTHOM moje. Pabora
cuibl JIopeHna

4.3.6 SIBneHune 3NeKTPOMarHuTHOM MHIYKIIUU

4.3.7 ITorok BekTOpa MArHUTHON MHIYKLIMH

4.3.8 O/J1C nnaykuuu. 3aKoH 3J1EKTpOMarHuTHOM nHaykuu dapanes
4.3.9 BuxpeBoe anexrpuueckoe nose. 9/1C nHAYKIMH B IPOBOJHUKE,

JABKYIIEMCS MMOCTYIIATCJIBHO B OJHOPOJHOM MAarHMTHOM II0JIC




4.3.10 ITpaBuiio Jlenna

4.3.11 NunyktuBHOCTD. SIBNeHue camounaykuuu. 9J{C caMoOMHayKIIMU

4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM

4.3.13 DIIeKTPOMarHuTHOE IOJIe

4.3.14 Texauveckue YCTpOWCTBA: MTOCTOSIHHBIC MarHuThblI,
AIIEKTPOMArHUTHI, AIIEKTPOABHUTATENb, YCKOPHUTEIH

SJICEMEHTAPHBIX YaCTHUIl, MHAYKIXMOHHAs I1€Yb

4.3.15 [TpakTueckue paboThl. M3ydyeHne MarHUTHOTO MOJIS KaTYIIKU C
TokoM. VccnemoBaHue [EHCTBHS TOCTOSHHOTO MAarHuTa Ha
paMKy ¢ TokoM. lccrenoBaHue SIBJIEHUS 3JIEKTPOMArHUTHOM
UHTyKIIU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

51.1 KomnebarenpHas cHUCTEMA. CBoOoguble KOJIEOaHUS.
['apmonunueckue koneOanus. [lepwoa, dYacToTa, amIuiUTyIa WU
daza konebanuit

5.1.2 [TpyxuHHBIN MasTHUK. MaTeMaTH4eCKUI MassTHUK

5.1.3 VYpaBHeHHE TapMOHMUYECKUX Kosiebanui. Kunemaruueckoe u
JUHAMAYECKOE ONMCAaHNE KOJIe0aTeTbHOTO ABIKEHHS

5.1.4 [IpeBpareHue 3Heprun Npu rapMOHUYecKuX KoiedaHusx. CBs3b
aMIUTUTYbl KOJeOaHUM MCXOIHOW BENMYMHBI C aMIUIUTYJaMH
KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI

5.15 KonebarenbHbiii  KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUsl B MJICAIbHOM KOJIeOaTeIbHOM KOHType. AHalorus
MEXIYy MEXaHHYECKUMH U DJICKTPOMATrHUTHBIMH KOJICOAHUSMH.
®opmyiia Tomcona

5.1.6 3aKOH COXpaHEHUs DHEPrUM B HJCATBLHOM KOJeOaTeIbHOM
KOHTYpe

5.1.7 BoiHy)XKIeHHBIE ~ MEXaHUYecKhe  KoseOaHusl. Pe3onanc.
PezonancHas kpuBas. BbIHyXJIeHHBIE 3IIEKTPOMAarHUTHbIE
KoJIeOaHuUs.

5138 ITepemenHbIil TOK. CHHYCOHIaIbHBIN IEPEMEHHBIN TOK.

5.1.9 MOoMmHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJTHOE U JIEUCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAITPAXKCHHA

5.1.10 Tpanchopmarop. IlpousBoacTBO, mepemada W MOTpeOIICHUE
ANIIEKTPUYECKOM  DHEPrud.  DKOJOTUYECKHE  PUCKA  TPHU
MIPOU3BOJCTBE AJIEKTPUUECKON SHEPIrUu. Kynbetypa




HCIIOJIb30BAHUSA BJICKTPOSHECPIUnu B HOBCGHHGBHOﬁ KHN3HHU

5.1.11 TexHu4yeckue ycrporcTa: ceiicMorpad, S3MeKTpUIECKUi 3BOHOK,
JUHUH 3JIEKTpoIepeiad
5.1.12 [TpakTnueckue pabotwl. MccnenoBanue 3aBUCHUMOCTH IEPHOJIA

MaJjbIX KOJeOaHUM Tpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnemoBaHue mepeMEHHOro TOKa B LENU U3
MOCJICIOBATEIbHO COEJMHEHHBIX KOHJIEHCATOpa, KaTYIIKH W
pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHnudeckrue BOJIHBI, YCJIOBHUSI pacrpocTpanenus. [lepuos.
CkopocTh pacnpocTpaHeHHsl W JUiMHA BONHBIL. [lomepeunbie u
MIPOJI0JTbHBIE BOJHBI

5.2.2

Wutepdepentys u audpaxms MEXaHHIECKUX BOJIH

5.2.3

3Byk. Cxopoctb 3Byka. ' pomkocTs 3Byka. Beicora ToHa. TemOp
3ByKa

5.24

DJEKTPOMarHUTHBIE BOJIHBI. Ycnosus U3ITy4EHUs
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTanus Bektopos E, B
u V B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MTPEIOMIICHUE,
nonspusauusi, Audpakuus,  uHTepdepenius.  CKoOpocTh
AIIEKTPOMAarHUTHBIX BOJIH

5.2.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMOBl  paguocBA3M U TeleBHIeHMs. Paguosiokarus.
DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPYXKArOIIeH cpeibl

528

TexHuueckue  yCTpOWCTBA:  MY3bIKAJIbHBIE  HHCTPYMEHTBHI,
YJIBTpPa3ByKOBasi JIMArHOCTHMKA B TEXHUKE M MEIMIMHE, pajaap,
PaaNoONPUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-nieup

5.3

OIITUKA

531

[IpssMonuHETHOE pacpOCTpaHEHUE CBETA B OJTHOPOJHOM Cpelie.
JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKoHBI OTpaxeHusi cBera. IlocTpoeHue
HM300paXKeHHUI B TUIOCKOM 3€pKaJie

5.3.3

[Ipenomnenue  cBera. 3akOHBI ~ TPEJOMJICHUSI  CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHUS

5.34

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroia MOJIHOTO
BHYTPEHHET0 OTPaKECHUS




5.3.5

Hucnepcus ceeta. CrioxkHbIi cocTaB O6enoro cera. L[Ber

5.3.6

CoOupatonue ¥ pacceuBaronue JIUH3bL. TOHKas JMH3A.
DOKyCHOE pPACCTOSHHUE M ONTHYECKas CHja TOHKOW JIMH3BI.
[ToctpoeHne n300pakeHUN B COOMpPAIOMIMX W PACCEUBAIOIIUX
nuH3ax. Dopmysia TOHKOW JIMH3bL. YBEJIMYEHUE, [1[aBaeMOeE
JIMH30M

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

HNutepdepentius cBera. KorepeHTHbIE HCTOYHHKHU. Y CIIOBUS
Ha0JII0IeHUS MaKCUMYMOB u MUHHMYMOB B
UHTEp(PEPEHIIMOHHON  KapTMHE  OT  JABYX  CHH(]Aa3HBIX
KOTE€PEHTHBIX UICTOUYHHUKOB

5.3.9

Hudpakuus cera. [ludpakunonHas pemieTtka. YcCIoOBUE
HaOJIIOZCHUs  [JVIABHBIX ~ MAakCUMyMOB  IpH  HaJE€HUH
MOHOXPOMATHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHudeckue  yCTpOWCTBa: OuYkHM, Jymna, (oroanmapar,
MIPOCKLMOHHBIA anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAas
ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, TTOJISIPOU]T

5.3.12

[IpakTuueckue paboTsl. 3mMepeHne mokazaresns MpeoMIICHUSI.
HccnenoBanune cBOWCTB M300pakeHUH B nuH3ax. HabmioneHue
JIACTIEPCUU CBETA

6 SJIEMEHTBI CIIEIITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
6.1 ['panubl TPUMEHUMOCTH KJIacCHYEeCKOM MexaHuku. [locTynaTel
TEOPUU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DHWHIITEHA
6.2 OTHOCHTEIBHOCTD OAHOBPEMEHHOCTH. 3aMEJUIEHHME BPEMEHHM U
COKpAILEHUE JITTUHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBs13p Macchl C PHEPTUEW U MMITYJIbCOM CBOOOJHOM YacCTHIIBI.
DHeprus Mokosi CB0O0OIHOM YaCTHIIBI
7 KBAHTOBAS ©®U3MKA
7.1 SJIEMEHTbI KBAHTOBO! OITTUKU
711 ®otonsl. @opmyna Ilmanka cBs3u dSHepruu (GOTOHA C €ro
YaCTOTOW. DHEPrusi U UMIYJIbC (POTOHA
7.1.2 OtkpeiTe W uccinenoBanue (Qorordpdexra. Onbitel AT
CroneroBa. 3akonbl hoTodPdexra
7.1.3 VYpasuenue Ditamrerina 1 Goroaddexra. "Kpacnas rpanuma”




dororddekra

7.14 Hasnenue cBera. OnwiTel [1.H. JIeObenera

7.1.5 XUMHUYECKOE JIEVCTBHUE CBETA

7.1.6 Texnudeckue  ycrpoiicTBa:  (oTodJIeMeHT,  (OTONATUHK,
COJTHEYHast OaTapesi, CBETOIUOT

7.2 CTPOEHUME ATOMA

7.2.1 Mognenr aroma  Tomcona. Omeitel  Pesepdpopma 1o
HCCJIEIOBAaHMIO CTpoeHUs aToMa. [manerapuas Moaens aToma

71.2.2 [Toctynatel bopa. Wznyuenue u mornomieHue (GOTOHOB MpHU
IIepexo]e aToMa C OJHOI'O YpOBHs 3HEPrMU Ha JApyrou. Buuel
cnekTpoB. CIIeKTp ypOBHEH SHEpPruu aToMa Boaopoaa

7.2.3 BoiHOBEIE ~ CBOWCTBA  YacTHIL. Bomuer nme  bpoits.
KopmyckymsipHo-BostHOBOH nyanm3M. Judpaxmust 351eKTpoHOB
Ha KpHUCTaJIax

724 CrnoHTaHHOE€ W BBIHYXJCHHOE H3JIy4YeHHe. YCTPOHCTBO H
NpUHIUN paboTHI J1a3epa

7.25 TexHnueckue YCTpOICTBa: CIEKTPAJIbHBIN aHaJIn3
(criekTpocKoIr), 1a3ep, KBaHTOBBIN KOMIIBIOTEP

7.2.6 [TpakTueckue padotsl. HabmoneHne nuHenvaroro cnexkrpa

7.3 ATOMHOE 4/1PO

7.3.1 MeTtop1 HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHI]

7.3.2 OtkpeiTHe  paauoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTIPENIeIEHNIO COCTaBa PAaJUOAKTUBHOrO M3nyuyeHHs. CBOHCTBa
anb(a-, OeTa-, raMMa-u3IydeHusl. BiusHue pagnoakTUBHOCTH
Ha JKUBBIE OPTaHU3MBbI

7.3.3 OTkpbITHE TPOTOHa M HelTpoHa. HykioHHas Mozens spa
['eitzenbepra - MBanenko. 3apsia siapa. MaccoBoe YHCIIO sipa.
N3oTomnsl

7.3.4 Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN OeTa-pacma.
['amMma-n3nydeHne. 3akoH paJinOaKTHBHOTO pacraja

7.3.5 OHeprusi CBS3M HYKJIOHOB B siape. Snepubie cuibl. Jledexr
Macchl Aapa

7.3.6 SAnepHblie peakiuu. JleneHue u CUHTE3 sIep

71.3.7 Anepupiii  peaktop. Tepmosimepubiii cuHTe3. I[IpobGrembr u

MEPCHEKTUBBI SIAEPHOU SHEPTreTUKH. DKOJIOTMUECKHE AaCIEKThI
SIIEPHOW SHEPTEeTUKHU




7.3.8 DJleMeHTapHbIe YaCTHIIBI. OTtkpbITHE MO3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOCHCTBUS

7.3.9 TexHudeckue yCTpOHCTBA: JO3MMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aToOMHass bomOa

7.3.10 [Ipaktuyeckue pabotel. MccnemoBanue TpekoB wyacTull (IO
rOTOBBIM (hoTOrpadusim)
DJIEMEHTHI ACTPOOU3UKNU

8.1 Bun 3Be3anoro ne6a. Co3Be3ausi, sipKue€ 3BE3]Ibl, IUIAHETHI, UX
BUJUMOE JIBUKCHHE

8.2 Conneunas cuctema. [lmanersi 3emHON rpynmnbl. [lnaHersi-
THTaHThl M WX CITYTHHWKH, KapJIMKOBBIC TUTAHEThI. Majbie Tena
ConHeuHOM cucTeMbl

8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTUBHOCTh

8.4 Uctounuk suepruu CosiHIa U 3B€3]1

8.5 3Be3/bl, UX OCHOBHBIC XapaKTEPUCTUKH: Macca, CBETHMOCTH,
paamyc,  TemmepaTypa, WX  B3aUMOCBs3b.  Jlmarpamma
"CHIeKTpaJIbHBI  KJIACC - CBETUMOCTB'. 3BE3[bl TJaBHOM
[IOCJIEJOBATEIBHOCTH. 3aBUCUMOCTh ''Macca - CBETHMOCTh" Id
3Be3]] I1aBHOU MOCIEA0BATEIbHOCTH

8.6 BuyTtpennee ctpoenue 3Be3. COBpeMEHHbIE MPEACTABICHUS O
MPOUCXOXACHUN U 3BoJronuu CoJIHIIA M 3Be3J1. DTambl KU3HU
3BE3]

8.7 Mneunsiii Ilyte - mama [amaktuka. CrnupaibHas CTPYKTypa
[NanakTuku, pacnpeseneHue 3Be3l, raza u nbuid. [lonoxenune u
newxkenne Comnma B [amaktuke. Ilnockas u chepuueckas
MoJICUCTEMBI [ anmakTuku

8.8 Tunsl ranakTuk. PaguoranakTuku U kBazapbl. YepHble ABIPHI B
SJIpax TaJaKTHK

8.9 Bcenennas.  Pacmmpenne  Bceenennoit. 3akon  XaOOma.
Pa3z6eranmne ramaktuk. Bospact u paauyc BcenenHoi, Teopus
Bbonwsmioro B3psiBa. Monens "ropstueit Beenennoit". PennkroBoe
U3ITyueHue

8.10 MacmrabHast ~ cTpykTypa  BcemenHoil.  MeraranakTuka.
Hepemennsie mpo0ieMbl aCTpOHOMUHU

IIpoBepsiembie Ha EI'D mo ¢pusuke TpedoBanus
K pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMblI

cpeaHero oomero od0pa3oBaHust



Koo
npoeepaemozo
mpebdosanusn

Ilposepaemvie mpebosanus K npeomMenHbIM pe3yibmamam 0C60eHUA
OCHOBHOUL 00pa308amMenbHOU NPOSPAMMDBL CPEOHEZO 00ULe20
oopazosanusn

1

ChopmupoBaHHOCTE YMEHHI  pacro3HaBaTh (DU3HUECKHUE  SBIICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE U3yUYEHHBIX 3aKOHOB

Bnanenne  ocHoBomonararoliMMu  (QU3NYECKMMU  HOHATUSAMH U
BEJIMYMHAMH, XapaKTEPU3YIOUMMH (DPU3MYECKHE MPOIIECCHI

ChopMUpOBaHHOCTb ~ yMEHUH  NPUMEHATh  3aKOHBl  KIIACCHYECKOMH
MEXaHUKH, MOJIEKYJISIpHON (PU3UKU U TEPMOJUHAMUKH, SJIEKTPOAUHAMUKH,
KBAaHTOBOM (DM3MKU Ul aHaIW3a U OOBSACHEHMs SBICHUH MUKpPOMHUDA,
MakpoMHMpa M Merammpa, pasjiuydarh YCJIoBHs (TpaHHIbI, 00JacTh)
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB M OIPAaHMYEHHOCTH HMCIIOJIb30BAaHHS YACTHBIX
3aKOHOB; aHAJIM3UPOBATh (PU3UYECKUE IPOLECCHI, UCIOJb3Ys] OCHOBHBIE
I10JIOXKEHHU S, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTH YMEHHSI pa3INYaTh YCIOBUS IPUMEHIUMOCTH MOJIEIICH
(hU3UYECKUX TEJI U MPOIIECCOB (SBJICHUM)

ChopMupoBaHHOCTb YMEHUS pelIaTh pacueTHBIC 3aJ1aul C SIBHO 3a/1aHHOM
U HESBHO 33JaHHON (U3WYECKOM MOJENbI0: Ha OCHOBAaHWU aHAJIM3a
yCIOBUSA BbIOUMpATh (PU3MYECKHE MOJIENH, OTBEYarolue TpeOOBaHUAM
3aaa4yu, MNPUMCHATH (bOPMYJ'II)I, 3aKOHBI, 3aKOHOMCPHOCTHU U IOCTYJIAaTbl
¢u3NYecKUX TEOpHH MNpH HUCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
pelicHud 3ajiaq, MpOBOAWUTL PaCyYC€Thl HA OCHOBAHWH UMCIOIIUXCA JaHHBIX,
aHAJIM3UPOBATh pPE3YJbTAaThl W KOPPEKTUPOBAaTb METOABI PELICHHS C
YUYETOM IMOJTYUYCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBIE 3a/auyM, TpeOyloIMe MPUMEHEHUs 3HAHUW U3
pa3HbIX pa3/esoB IIKOJBHOIO Kypca (U3UKHU, a TAK)KE MHTErpalliy 3HaHUH
U3 JIpyTUX IPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJA: BBICTPAaUBAThH
JIOTUYECKYIO LIENOYKY pacCCy’KIECHHUM C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hprU3HUECKUe SIBICHUS

BJ'IaI[eHI/Ie OCHOBHBIMU MECTOIaMH H&y‘-IHOFO IIO3HAHUA, I/ICHOJ'IB?,yeMBIMI/I B
¢u3MKe: TPOBOIUTH TMpsIMbIE M KOCBEHHBIE HW3MEpPEHUs (PU3UIECKUX
BEJIMYWH, BHIOWpAs ONTUMAJIBHBIH CHOCO0 HW3MEPEHHs] M HCIOJIB3Ys
W3BECTHBIE METOJbl OIEHKH IMOrPEIIHOCTENH HM3MEpPEeHU, NPOBOIUTH
HCCTIEIOBAaHNE 3aBHUCUMOCTEH (PM3MUECKUX BEJIIMYMH C HCIOJIh30BAHUEM
MPSMBIX U3MEPEHUH, OOBSICHITH TMOJTYYEHHBIE PE3yNbTAThl, HCIONb3YS
CI)I/ISI/I'-IGCKI/IG TeOpI/II/I, 3aKOHbI M IIOHATHA, U ACJIaTh BBIBOJBI, CO6J'IIOJIaTI)
mpaBmwia 0€30MacHOro TpyJa MpH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTa M y4eOHO-HCCIICIOBATEIBCKON NEATEILHOCTH C
HCIIOJIb30BaHUEM IU(PPOBBIX HA3MEPUTEIIBHBIX YCTPOMCTB 51
J1a00paTOPHOTO 00OPYTOBAHMS

CchopMupoBaHHOCTh YMEHHMH aHAIM3UPOBATh U OLIEHUBATh IOCIIEACTBUS
OBITOBOM W TNPOU3BOJCTBEHHOW MAEATENBHOCTH YEIOBEKAa, CBA3aHHON C
(Gbu3M4YeCKUMHU TPOLECCaM, € IMO3UIUM HKOJOTHMYECKOW O0e30IacHOCTH;




MPEACTABICHUN O palUdOHAILHOM MPHUPOJONONIB30BaHUU, a TaKKe
pa3yMHOM HCHOJb30BAaHUM JOCTHUKEHHM HAYKHM W TEXHOJOTHH IS
TaTbHEUIIEero pa3BUTHI YeJI0BEYECKOTr0 00IIEeCTBa

9 OBnazeHue pa3lIMYHBIMH  criocobamMu  paboTel ¢ HH(pOpMaImen
(GU3MUECKOrO  COIEpXKaHUS  C  HCIOJNB30BAaHHEM  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHHI KPUTHUECKOTO aHAIN32a
Y OLICHKH JIOCTOBEPHOCTH ITOJy4aeMOi HH(OPMAITIH

10 CdopMupoBaHHOCTH YMEHHI MIPUMEHSTh OCHOBOIIOJIAraroIime
ACTPOHOMUYECKHUE TTOHSTHSI, TECOPHH M 3aKOHBI JIJISl aHAIHM3a U OOBSICHEHUS
(U3UYECKUX TIPOIECCOB, TPOUCXOMAIIMX Ha 3Be3laX, B 3BE3IHBIX
CHUCTEMaxX, B MEXKTraJaKTUUECKOW Cpele; JBIKEHUS HEOECHBIX Ted,
3BOJIIOINY 3Be31 U BeeseHnon

IlepedyeHb 31eMEeHTOB co/lep:KaHus, NpoBepsieMbix HA EI'D mo ¢pusuke

Koo Koo Ilposepaemulit 31emenm cooepircanus
paszoena/| 3nemenma
memul
1 MEXAHHWKA
1.1 KMHEMATHKA

111 Mexannueckoe  IBU)KEHHE. OTHOCHUTEIBHOCTH MEXaHUYECKOTO
nBwkenna. CucremMa orcuera

]

TPaeKTOPHs

1.1.2 |MarepuaibHas TOUKA.
Ee pannyc-BekTop:

r(t)=(x(t), y(t).2(1)),

TPacKTOpHs, /
epeMenieHue: X

:F(tZ)_F(tl):;_fi:

=y

CiioxeHne nepeMenieHui:

AT, = AF, + AF,

1.13 CkopocTh MaTepUaIbHON TOUKHU:




AX

O, =— =X, anamornuno Uy =Y, U, =7,
At At—0

Cnoxxenue ckopocreit: U, = U, + U,

Bolunicnenue mnepemelieHus M IyTH MaT€pUAIbHOM TOYKM IpHU
NpPSMOJUHEHOM  JIBIDKEHUHM  BAOJIb OCH X 1O  rpaduxy

sasucumoctu Vy (t)

1.14 . AD =
YCcKOpeHUe MaTepuanbHol Touku: & = Al TuT (ax 8y, 8, ) :
At—0
Av, ' - .
a, = At = (Ux )t , QHAJIOTHYHO &, = (Uy )t ,a, = (UZ )t .
At—0
1.1.5 |PaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE:
X(t) = X, + 0t
v, (t) =v,, =const
1.1.6 |PaBHOyCKOpEeHHOE PSIMOJIMHEWHOE IBIKEHHE:
2
X(t) =X + Ut + =
v (t)=v,, +ayt
a, = const
2 2
Uy, =U = 2ax (XZ - Xl)
v, +0,
IIpy ABMKEHNU B OHOM HATIPABICHUH ITYTh S = > -1
117 CBoboaHoe mageHue. Y CKOpeHne CBOOOTHOTO

nageHus. J[[BwkeHnue Tena, OPOIIEHHOTO MO
yriaom % K TOPU30HTY:

X(t) = X, + Uyt = X, + 0, COS 01t
2 2 W o

t
y(t)= y0+uoyt+gyT: y0+uosina-t—%

=y

0 Xo
y (t) =U,, = U, C0Sa

v
v, (t) =0y, +9,t =, sino—gt




9,=0
g, =—g =const

1.1.8 KpuBonuneiinoe naBwkeHue. JIBM)KEHHME MATEpHAIbHONM TOYKH TIO
OKPYKHOCTH.
VrioBas ¥ JuHEHHas CKOpocTh Touku: U =0R . Tlpu paBHOMEpHOM
2n
JBWKEHUY TOYKHU 110 OKPYKHOCTU © = T =2nv,
1)2
2
LIeHTpOCTPEMUTENBHOE YCKOPEHUE TOUYKH: @ =E=a) R. IlomHoe
YCKOpPEHHE MaTE€pUaJIbHOU TOUYKHU
1.19 Tsepnoe teno. [loctynarensHoe U BpalaTeIbHOE BUKEHUE TBEPAOIO
Tena
1.2 JNHAMUKA
121 Hueprmansubie cuctembl otcuera. [lepBoiit 3akoH HptotoHa. [lpunumn
OTHOCUTENbHOCTH [ anumnes
122 m
Macca tena. IInoTHOCTE BeliecTBa: P = V
123 | Cyna. [puHumn cyneprno3uimu cuit: Fopomien = F +HF o
1.2.4  |Bropoii 3axoH HetoToHa: 17151 MaTepuanbHoit Touku B ICO
F=ma; Ap=FAt npu F = const
9 -
1.2.5 |Tperuit 3akoH HploToHa 111 MaTepuadbHBIX -
£, =-F Fiz F)
TOYCK: Iy ="y
1.2.6 3aKOH BCEMHUPHOTO TATOTEHUS: CUJIbI IPUTSHKEHUSI MEXITY TOUEUHBIMU
F=glt
MaccaMH paBHbI R
Cuna tspxectu. LleHTp TspkecTH Tena. 3aBUCUMOCTb CUIIBI TSDKECTH OT
BBICOTHI h Ha/l MOBEPXHOCTHIO TUTAHETHI pagnycoM Ro:
mg = GMm
- 2
(Ry+h)
1.2.7 |Cwuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 Cuna tpenusi. Cyxoe TpeHue.

Cuiia TpeHust CKOJIbKEHUSI: FTp =uN |




Cuiia TpeHust TOKOSI: F,<uN

Koaddurment tpenns

1.2.9 F,

JaBsnenue: P= S
1.3 CTATUKA

1.3.1 MOMEHT CHJIbI OTHOCHTEIILHO OCH BPAILICHUS
|M| =Fl, rne 1 - mmewo cumer F
OTHOCUTEIIBHO OCH, MPOXOIAIEH Yepe3 TOUKY -
O neprneHauKyIsIpHO PUCYHKY F

1.3.2 Lentp macc Ttema. LleHTp Macc cucTtemMbl MaTepHAIbHBIX TOYEK:
LUV i B (g = const)

M . Db OTHOPOAHOM IIOJIE€ TAXKECTHU = LICH
: m,+m, +... p P

Macc Teja COBIAJAeT C €ro HEHTPOM TKECTH

133 M, +M,+..=0
VYcnoBus paBHoBecus TBepioro tena B MCO: |E1 N 'Ez + —0

1.34 3akoH ITackais

135 JlaBneHue B XKUAKOCTH, mokosieics B UCO: P = Py + pgh

136 3aKOH ApXHMeIla: IEApx = _F_SBLITGCH ’
eciu Teo U KUIKoCTh MOKosATCs B ICO, To Fapx = PYVasmeen
VYcoBue niaaBaHus Tl

1.4 3AKOHbBI COXPAHEHIM S B MEXAHUKE

141 MMy IbC MaTepHANbHOM Toukm: P = MU

142 NmMnynbsc cuctemMsl Ted: P=p+P,+.

1.4.3 |3aKkoH U3MEHEHHS U COXPAHEHUS UMITYJIbCA!
B I/ICO Ap = A( pl + pZ + ) = EBHGU.[HAt + IEZBHemHAt +.. 1
B CO Ap = A( ﬁl + ﬁz + ) = O , €CIIN IE].BHCLHH + IEZBHeLUH +..=0
PeakTuBHOE IBUXKECHUE

144 PaboTa cuiibl Ha MaIOM TIepeMeIICHUN:

F
A:‘lf‘-|AF|-cosa=Fx-AX ‘ﬁif




145

MOIIHOCTE CHIIBI:
eciu 3a Bpems Al pabGora cuibl u3MeHsETCS
Ha AA, TO MOIIHOCTH CHJIBI

=)
™)

I

p_2A

= =F.v-cosa
At

At—0

1.4.6

Kunernueckas sHeprusi MaTepuaibHoil Touku: E = =—.

3aKOH M3MEHEHHMS KHHETHYECKOM DJHEPIMM CHUCTEMBI MaTE€PUAIbHBIX
touek: B UICO AE,,, =A +A, +...

1.4.7

ITorennmanpHas OHCPI'UA:

,ZUIH HOTeHHHaHBHLIX CHJI A12 = E].HOTEHL[ - E2n0TeHu = _AEHOTEHLI .

[TorenuumanpHas 3HEprus MaTEpUAIbHOW TOYKH B OJHOPOAHOM IIOJIE
TSKECTH: Enorenn = Mgh.

[ToTenuuanpHas 3HEpPrus ynpyro aeGopMupoBaHHOTO Tea:

_ kx?

NOTEHIl 2

1.4.8

3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOM SHEPTUHU:

EMCX = EKI/IH + EHOTCHLI,

B HCO AEMCX = ABCCX HETIOTEHIL. CHIT 3y

B UCO AEmex =0 , €CJIN Ascex HETOTEeHII. CHI — 0

1.5

MEXAHUYECKHUE KOJIEBAHUMA 1 BOJIHBI

151

lapmonnueckue koneOaHus MaTepUAIbHON TOYKU. AMILTUTYIA U (aza
KoseOanuii. KnueMatmndeckoe OImcaHue:

x(t) = Asin(ot+g¢,),

UX(t)zxtl1

a (t)=(v,), =—0x(t)=>a,+0°x=0, rge x - cmemenue wu3
TIOJIO’KEHHS PABHOBECHS.

JnHaMmudyeckoe onrcaHue:
2
max = -kx, rne K =mo* . Dro 35aunr, uro Fx = -kx.

DHEpPreTU4YecKoe ONMHUCAaHWe (3aKOH COXpPAaHEHHUS] MEXaHHYECKOU
SHEPTUN):




mv®  kx®  mu? ?

+—=—T%=——=const
2 2 2

CBsi3b  aMIUTUTYIBl KOJEOAHWI CMEUICHHUS MAaTepUalbHON TOYKH C
aMILTUTYaMU KOJICOAHUH €€ CKOPOCTH M YCKOPCHUS:

Upax =OA 2, =0°A

15.2 . 2n
I[lepuon 1 yacToTa Konebauuii: 1 = o v
[lepron manbix cBOOOJHBIX KOJeOaHWH MaTEMaTHYECKOrO MasTHUKA:
|
T=2n \/: _
g
. m
[Tepromx cBOGOAHBIX KOJICOAHHIA IPYKMHHOTO MasiTHUKA: | = 2T, f?
1.5.3 |Bwmnyxzaennsie konebanus. Pesonanc. PezonancHast kpuas
154 |llonepeunsle U npoAobHbIE BONHBI. CKOpPOCTh PACIPOCTPAHEHUS U
v
JUIMHA BOJIHBI: A=ul = ; .
WNuTtepdepennus u nudpaxius BOJIH
155 |3Byk. CkopocTh 3ByKa
2 MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
211 |Mopgenu CcTpoeHHUS Ta30B, JKUAKOCTeM u TBepAbix Ten. IlycThb
TepMOJMHAMHYECKasi cuctema (Teso) CcOCTOUT U3 N OJMHAKOBBIX
N m
MoJiekyst. Toraa KoaudecTBo BemecTsa v = N E ,
A
rae Na - grcino ABoraapo, m - Macca cucreMsl (tena), 1 - monspHas
Macca BeIlecTBa
2.1.2 TennoBoe ABUYKEHHE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BsaumoaeilicTBre yacTHIL BEIIECTBA
214 | duddysus. bpoyHoBCcKOe IBMXKEHUE
215 Monens uneansHoro raza 8 MKT
2.1.6 CBsi3p MEXKIy JaBICHUEM M CPEIHEHM KHHETHMYECKOM JHEpTHeH

MOCTYHNAaTCJIbHOI'0 TCIUIOBOI'O IABWIKCHUSA MOJICKYJT HACAJIBHOI'O rasa
(ocnoBHOE ypaBHeHue MKT):




- 2 (mp*) 2 — y
p=—mnv°=—n-: =—N-&,.,,, TIe mg - Macca OJHOU

MoJIeKybl, N= y - KOHLEHTPALN MOJEKYI

2.1.7

AbcomoTtHas Temneparypa: T =t° +273 K

2.18

CBsi3b  Temmeparypbl Ta3a CcoO CpeAHEl KHHETUYECKOW SHeprueu
MIOCTYNATEJIbHOTO TEIJIOBOI'O AIBUKEHUS €r0 MOJIEKYJI:

- 2
& oer :[mOU j: §kT

2 2

2.19

VYpasuenue p = nkT

2.1.10

MOIIGJII) HNACaJIbHOI'O rasa B TCpMOJUHAMUKCE:

{YpaBHeHHe MenneneeBa — Knanelipona

BripaxeHnue a1 BHyTpEHHEN 3HEPTUu

VYpaBuenne MenneneeBa - Kianeiipona (mpumeHHMbIe (HOPMBI
3aMucH):

ov =M RT =\RT = Nk p=PRT
w

i

Belpaskenue 111 BHyTpEHHEH dHEPIruu OJHOATOMHOTO MEAIBHOIO Tra3a
(mpuMeHuMBbIe (HOPMBI 3aITUCH):

U=3RT=3nkT =3Mpr—ve T =3 pv
2 2 2

2p

2.1.11

3akoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCHU PA3pPCIKCHHBIX T'a30B:

P=p1+p2+..

2.1.12

N3onpoueccsl B pa3peskeHHOM ras3e ¢ IOCTOSHHBIM YMCIOM MOJIEKys N
(C TOCTOSTHHBIM KOJIMYECTBOM BemecTBa Vv ):

usotepma (T = const): pV = const,

uzoxopa (V = const): TB = const |

Vv
uzobapa (p = const): T = const

I'paduueckoe mpezncraBieHue wuszomporeccoB Ha pV-, pT- u VT-
Jrarpammax.

OOBeIMHEHHEBIN I'a30BbINA 3aKOH:




ﬂ = const
T

JJI1 ITIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 |HaceimeHnHbsle U HEHACHIEHHBbIC Tapbl. KadecTBeHHAss 3aBUCUMOCTH
IUIOTHOCTU M JABJIEHUS HACBHIIIEHHOTO Mapa OT TeMIEepaTypbl, HUX
HE3aBUCHUMOCTh OT 00bEMa HACHIIIEHHOTO Tapa

2.1.14 | BnaxHOCTh BO3/yXa.

P (1)
OTtHocuTeNbHAS BIAXKHOCTE: ¢ = - T
pHaCLIU.I. napa ( ) p HACBIIL. Tapa ( )

2.1.15 |U3meHeHWe arperaTHBIX COCTOSIHMI  BEIIECTBA: HCIApPEHUE |
KOHJICHCAIIMSI, KUTIEHUE )KUJIKOCTH

2.1.16 |V3meHeHue arperaTHbIX COCTOSHMI BEIECTBA: IUIABICHHUE U
KpUCTAJLTU3AIUS

2.1.17 |IIpeoOpazoBanue dHEpruM B (ha30BBIX IEpexoaax

2.2 TEPMOJUHAMUKA

2.2.1 |TemnoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2  |BHYTpeHHss 3HEprus

2.2.3 Tennmonepenaua kak cmoco0 HM3MEHEHHs BHYTpEHHEH »Hepruu 0e3
coBepiieHus paboThl. KOHBEKIHSI, TETUIONPOBOHOCTb, U3ITy9ICHUE

2.24 | Konmu4ecTBO TEIUIOTHI.

V enbHas TEMI0EMKOCTD BemecTsa ¢: Q@ = CMAT

2.25 | YnenbHas Temiora napoodpazobanus L: Q = Lm.
V nenpHast TeroTa miapinenns A: Q = Am,

VY aenbHas TEIIOTa cropaHus TorwmBa q: Q = qm

226  |Dnementapnas pa6ora B TepMmomuHamuke: A= PAV  Bpruncnenne
paboTsI 1o rpaduKy mpoiecca Ha pV-auarpamMme

2.2.7  |llepBblif 3aKOH TEPMOJINHAMHKH:

Q, =AU, +A,= (Uz _Ul)+ A,.
Annabara:
Q,=0=A,=U-U,=-AU,
2.2.8 | Btopoii 3akoH TepmoanHamMuku. HeobpaTtrumelie mporiecchbl




2.2.9

[Tpunnune! gerictBus TernoBbix MmamuH. KIT/:

n= Asa KL QHarp _|Qx0n 1= |onﬂ
QHarp QHarp QHarp

2.2.10

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapno:

max _ __Harp _Txon _ 1 _ Txon
n nKapﬂo T T

Harp Harp

2.2.11

VYpaBHeHnue termioBoro 6amanca: Q1+ Q2+ Qs+ ... =0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.11

DneKkTpu3aiys Tell U ee MPOosBICHU. DIEKTpUIeCcKui 3apsia. JBa Buma
3apsna. DJIEeMEHTapHbIM 3JIEKTPUUYECKUN 3apsl. 3aKOH COXpaHEHUs
JJIEKTPUYECKOTO 3apsiaa

3.1.2

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kyona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIAEMOCThIO €

F:k|q1|'|q2|: O AR A
er’  dmeg, 1’

3.1.3

aﬂeKTpI/I‘leCKOG noise. Ero geiictBue Ha QJICKTPHUYCCKUC 3apsIbl

3.14

F

HaHpH)KeHHOCTB QJICKTPHUYCCKOTO ITOJIA: E=
qnpo61—mﬁ

g

[Tone Toueunoro 3apsna: E, =K r_2 ,

OIHOPOJHOC IIOJIC: E =const .

KapTussl TMHMI HANPSHKEHHOCTH 3TUX MOJIER

3.15

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIIMAJIOB N HaprI)KeHI/Ie:

A, = q((Pl_(Pz):_qA(P:qU .

[ToTeHIManbHas SHEPTHUS 3apA/aa B 2JIEKTPOCTATUYECKOM MOJIE:
W=qo,

A=-AW




W
[ToTenuuan snmekTpocTaTudeckoro nois: ¢ = H .

CBsi3p HANpsSHKEHHOCTH TOJIE M PAa3HOCTH  IMOTEHLMAJIOB IS
OJTHOPOHOTO 3eKkTpocTaTudeckoro moist: U = Ed

3.1.6  |IlpuHIMI CYNEepIO3UINH IEKTPUUECKUX TOJTCH:
E=E+E,+..., 0=0,+0,+...

3.1.7 [IpoBOMHMKK B 3JIEKTPOCTATHUECKOM II0JI€. YCIIOBUE pPaBHOBECHUS
3apsA0B: BHYTPHU IIPOBOJHHUKA |r5 —(Q, BHYTpM M Ha IOBEPXHOCTH
npoBogHuKa ¢ = const

3.1.8 |[ludnekTpuku B  DIEKTPOCTATHYECKOM Tmosie. Jludnmexkrpudeckast
MIPOHUIIAEMOCTh BEIECTBA €

3.1.9 q
KonyieHcaTop. DnekTpoeMKocTh KoHaeHcaTopa: C = TE

€€,
DIeKTPOEeMKOCTb MIOCKOro KoHaeHcaropa: C = q =¢C,
3.1.10 |ITapaynenbHOE COSAMHEHUE KOHCHCATOPOB:
[TocnenoBarenpHOE COCTMHEHNE KOHICHCATOPOB:
1 1 N 1 N
= + + = = = T T..
U=Ui+U+...,qu=02= ..., c_¢C c
3.1.11 qU Cu? ¢?
DHeprus 3apskeHHOro KoHaeHcaropa: W, = — = = bYe)
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA

3.2.1 AQ

Cuna toka: | =— . ITocTosiHHBIN TOK: I = const
At At—0
Jlnst moctosiHHOrO TOKa q = It

3.2.2 VYcnoBus CyiiecTBOBaHUS JJIEKTPUUECKOTO TOKa.
Hanpsixenne U n OJIC E

3.2.3 U
3akoH Oma 1 y4yacTKa Lenu: | = E

3.24  |DneKTpUYecKOoe  COMPOTUBJICHHE. 3aBUCUMOCTb  COIPOTHUBIICHHS

OJTHOPOJIHOTO TIPOBOJHMKA OT €ro JUIMHBI W CEYCHHS. Y ICIbHOE




COIIPOTUBJICHUEC BCIICCTBA. R= pg

3.2.5

bTOpOHHl/lX CHUII

q

HUcrounuku Toka. DJIC ncTouHMKa Toka: E =

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHUKA TOKA

3.2.6

3akoH OMa Juisi TOJHOM (3aMKHYTOM) DJIEKTPHYECKOW E, r
E R

E=IR+ l=—
uenu: E = IR + Ir, orkyna Rer

3.2.7

HapaJ'IJ'IeJ'ILHoe COCAMHCHUC ITPOBOJIHHUKOB:

1 1 N 1 N
=h+0D+ = = - = T —_—T..
I=li+b+...,U=U=.., R R R .

Tapayut
HOCHGILOBaTeHBHOC COCAUHCHUC HpOBOI[HI/IKOB:

U=Ui+Ux+...,li=b=.., Riocn=R1+R2 + ...

3.2.8

Pa6ora snexkrpuyeckoro toka: A = [Ut.
3axon Jlxoyis - Jlenna: Q = I?Rt.

2
Ha pesucrope R: Q = A= I1°Rt = Ut =UFt

3.29

AA

MOH_IHOCTL SJICKTPUYICCKOT'O TOKA: P= =1U .
At At—0

2
2y U
TerutoBast MOIIHOCTB, BhIENsieMast Ha pesuctope: P =1°R = . U .

P — AA:T CHJI

MoOIITHOCTh UCTOYHHKA TOKa: e At =El

At—0

3.2.10

CB0OO/HbIE HOCUTENU JJEKTPUYECKUX 3apsiioB B IPOBOJHUKAX.
MexaHu3mMbl MPOBOJAMMOCTH  TBEPABIX METAUIOB, pPAacTBOPOB H
pacIiaBoB JJIEKTPOJIUTOB, ra3os. ITomynpoBOIHUKY.
[TonynpoBOHUKOBBIN U0

3.3

MATHUTHOE I1OJIE

3.3.1

MexaHnndeckoe B3aMMOJAEHCTBUE MarHUTOB. MarnutHoe nojue. Bektop
MAarHUTHOM  MHAYKUWU. [IpuHUOMI — Ccynepno3uiMM  MarHUTHBIX

noneii: B=B, +B, +...

JluHuM UMHOYKIMM MarHUTHOro mnoss. KapTuHa JuHUN MHIYKIUHA
MarHuTHOTO TIOJISi TOJOCOBOTO M TMOJAKOBOOOPA3HOTO IOCTOSHHBIX




Mar"HuToB

3.3.2 OneiT Opcrena. MarHutHOe TmoJie MPOBOAHMKA € TOKOM. Kaprtuha
JUHUN UHAYKIIMA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO TIPOBOIHUKA, KATYIIKU C TOKOM

3.3.3 |Cwuna Ammepa, ee HanpaBJIeHUE U BETMYMHA!

Fa = IBl sina, rpe O - yrom mexmy HampaBlieHMEM NPOBOJHHKA U
BeKTOpoM B

3.3.4 Cuuta JlopeHIia, ee HalpaBiIeHHE U BelTHYHHA: oy = |Q|UB sina, rpe @
- yros Mexay Bektopamu O u B . JIBHKeHMe 3apsyKeHHOM 4acTHUIbI B
OJTHOPOTHOM MarHUTHOM IT0JIe

34 DJIEKTPOMATHUTHAA MHYKIA
3.4.1 [ToTok BeKTOpa MarHUTHOM MHIIYKIUU: i ? / B
o
®=B,S=BScosa W
3.4.2 | SIBnenue snexTpomMarHuTHOW HHAYKIUH. D/1C nHIYKIMN
3.4.3 |3akoH 3neKTpoMarHuTHON MHAyKIuu Dapanes:
_ AD ,
i T =T
At At—0
3.4.4 O/J1C uHAYKIMH B IPSIMOM MPOBOJAHUKE \f 1 ”
JUTMHOM 1, TBUXKYIIIEMCS CO CKOPOCThIO U / \%
(D L ) B OJJHOPOTHOM MAarHUTHOM moJe B: /f o
|E;|=Blvcosa, rye @ - YIoJI MEXIy BEKTOpoM B u Hopmansio N k
IJIOCKOCTH, B KOTOPOH JiexKaT BEKTOPHI l uO;ecul LB uolB,
to |Ei|=Blv

3.45 |TIpaBuio Jlenma

3.4.6
NHAyKTUBHOCTB: L= T ,umn @ =LI.

Al
Camounnykuus. IC caMOMHAYKIUU: Eg=-L— =—LlI,
At At—0

DHeprust MArHUTHOTO MOJIsI KaTyIIKu ¢ Tokom: W, = ——




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1 |KonebarenpHbIi KOHTYD. CBoOoIHBIC
AIIEKTPOMAarHUTHBIE KOJIeOaHMS B U/IcalIbHOM D L
KoJieOaTeIbHOM KOHTYpE:

0 (t) = Opax SIN (0L + @)
I (t) =0, = ©0yy cos(ot+¢, ) =1,.cos(ot+0,)
T =2nJLC L
dopmyna Tomcona: T =2n OTKyma W =—= .
pMYy - OTKY T JLC
CBs13p aMIUTHTY/IBI 3apsi/ia KOHIECHCATOpa C aMIUTUTY/IOM CHIIBI TOKA TIPU
CBOOOJTHBIX  DJIEKTPOMArHUTHBIX  KOJEOAHMSIX B HJICAITBHOM
_ _max
Koje0aTenbHOM KOHTYpPE: Umax =

3.5.2  |3aKkoH coXpaHEHUs SHEPTHH B UICATHHOM KOJIeOaTeIbHOM KOHTYpE:

cu? LI*? cu? LI®
+ = e = —T& =const.
2 2 2 2

3.5.3 | BeIHYXJ€HHBbIE JIeKTpOMarHuTHbIE KojeOanus. Pe3onanc

3.54 |llepemennslii TOK. Ilpous3BojacTBO, mepenaya U noTpedIeHHE
JIEKTPUYECKON IHEPTUN

3.5.,5 |CaoiicTBa 3/IEKTPOMarHUTHHIX BOJIH. B3anMHas opueHTalus BEKTOPOB
B DJIEKTPOMAarHUTHOW BOJTHE B Bakyyme: E 1. B L C

3.5.6 |llIkama »neKkTpoMarHUTHbIX BOJH. [IpuMeHeHHE >IeKTpOMarHUTHBIX
BOJIH B TEXHHKE U OBITY

3.6 OIITUKA

3.6.1 |IIpsmonmHEWHOE pacHpOCTpaHEHHWE CBETa B OJHOPOIHOW cpeje.
Toueunslii ucToyHuK. JIyd cBera

3.6.2 | 3akonbI oTpaskenns cera. O =P

alp
S
3.6.3 |TlocTpoeHue H300pakeHUH B TUIOCKOM 3epKajie
3.6.4 | 3akoHBI MPETOMIICHHS CBETA.

IIpenomienue ceera: NSINa=n,sinf
AOCOJIFOTHBIN MOKa3aTesIh MPETOMIICHHUS:




n, o

OTHOCHTENBHBIN TOKA3ATENb MPETOMIEHUs: Nors = P
1 2

Xon JIydel B ipu3Me.

CooTHOIIEHHE YacTOT M COOTHOLICHHWE [UIMH BOJIH IIPU IEpExXone
MOHOXpPOMAaTHYECKOT0 CBETA YEpe3 IPaHMIly pa3lesia ABYX ONTHYECKUX
cpen:

V=V, A =Ny,

3.6.5 |IlomHOE BHYTpEHHEE OTpaKEeHHE.
IIpesienbHBIA  Yrod MONHOTO BHyTpeHHero 257 h;
OTpaKCHHUS:
: 1 n
Sin o, =—"= n—
OTH 1
3.6.6 |CoOuparomme ¥ pacceWBaromue JTUH3BL. ToHKas JmH3a. DOKycHOE
1
paccTosHHUe U ONTHYECKas CHIA TOHKOH muu3pr: D = 3
. ~
3.6.7 | Dopmyna TOHKOW JIMH3HI: d
A
1 1 1
Sio= H P
d f F
. AN\ /
YBenudeHnue, 1aBaeMoe JINH30M: 7
I'= 1 = m s
d
1
D<0=F = 5 <0,
B ciydae pacceuBaromiei JIMH3bL:
h |f
I'=—-= u <1
H d
3.6.8 |Xox mywa, TpOMIEANIETO JIMH3Y II0J MPOU3BOJILHBIM YyIJIOM K e€¢
riaBHOU ontuyeckoi ocu. IlocTpoenne n3o0pakeHNi TOUKH U OTpe3Ka
MPSIMOI B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CHCTEMax
3.6.9 | ®dotoanmapar kak onTudeckuii mpuOop. ['1a3 kak onTHUeckas cucrema
3.6.10 |HHTepdepennmss cera. KorepeHTHble  MCTOYHUKH. Y CIOBHUS

HAOMIOZCHNS MaKCUMYMOB M MHHMMYMOB B HHTEpP(EpPEHIIMOHHOM
KapTHHE OT JIByX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB:

A
MaKCUMyMBbI - A = Zmz, m=0,+/-1,+/-2,+/- 3, ...,




A
MHHHAMYMBI - A =(2m +1)E’ m=0,+/-1,+/-2,+/-3, ...

3.6.11 |[dudpakuusa csera. JudpakinuoHHas pemeTka. YclIoBHEe HAOIIOACHUS
TJIaBHBIX MaKCHMYyMOB npu HOPMaJIbHOM MaJeHuu
MOHOXPOMAaTHYECKOTO CBEeTa C JUIMHOW BOJHBI A Ha pEHIETKY C
nepuoaoM d:
dsing, =mA m=0, +/-1, +/- 2, +/-3, ...

3.6.12 | lucnepcus cBeta

4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1  |Tunote3a M. ITnanka o kBanTax. ®opmymna [Tnanka: E =hv

4.1.2 hc
®orousl. DHeprus porona: E=hv= N =pc,

" p-E_Dv_h
MITYJIEC OTOHA! c o n
4.1.3 ®oroaddext. OnbiTer A.I'. CroneroBa. 3akoHs! poTorddexra
4.1.4 | VYpaBHeHue DiiHmTelHA 111 hoTodPPexTa:
E(bOTOHa = ABLIXOHa + EKI/IH max;
I Sgorona = vV = T, BIXOJIA Kp }\‘Kp , Exuumax = > =eU san

415 |/laBnenue cBera. JlaBieHHE CBETa Ha MOJHOCTHIO OTPAKAIOLIYIO

MMOBEPXHOCTh M Ha TIOJTHOCTHIO MOTIIOMIAIOIIY0 TOBEPXHOCTh
4.2 OU3NUKA ATOMA

421 |IlmanerapHas MOJIENb aTOMa

4.2.2 |Ilocrynatel bopa. M3mydenune u moriomieane (HOTOHOB MpH Tepexoie
aToMma ¢ OJJHOT'O YPOBHS SHEPIUHU Ha JPYTOM:

v, = 1S Z|E, ~E,|
an

4.2.3  |JIuneituaThie CIIEKTPHI.

CrexTp ypoBHEH 3HEpTruu aTomMa BOJIOPOa:

-13,6 5B
En =, n=1, 2, 3,
n




4.3 OU3NUKA ATOMHOI'O AJ1PA
4.3.1 |Hykmonnas moxens siapa [eisenOepra - HMBanenko. 3apsg sapa.
MaccoBoe uncino sapa. M3otomnst
4.3.2 PagmoaxkTuBHOCTE.
A A4 4
Anbda-pacnan: » X 2z, Y +,He,
bera-pacna.
o B . AX A Y + 0 ~
OnexTpoHHbIA P-pacian: ; X —;,, L€+ Ve,
it B-pacmam: 2X =5, Y +°@
[To3uTponHsIil P-pactan: ; X —, L4€+ Ve,
l'amMmma-u3nydenue
4.3.3 t
3aKkoH paIMOaKTUBHOTO pacraja: N (t) =N,-27.
t
[Iycts m - Macca paiMoakTUBHOIO BeniecTsa. Toraa m (t) =m,-27T
4.3.4 | Snepusbie peakuuu. [leneHne u CUHTES sAEp
10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJabTara
JleMoHCTpUpOBaTh Ha TpPUMEPAX poJib W MecTo (UMK B
101 (hOpMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTH
monen
Y4YHUTHIBATh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UUYECKUX MOJIENICH:
MarepuaibHas TOYKa, WHEPIUAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
10.2 TBEPIOE TENO, UAEATBHBIN I'a3; MOJIEIN CTPOEHUS Ta30B, KUIAKOCTEN U
TBEPABIX TEJ, TOUEYHBIM JIIEKTPUUECKUH 3apal — MpU PEHICHUH
(bu3nuecKux 3a1a4
PacniosnaBate Qusnueckue siBaeHUsS (IPoIECcCh) U OOBSICHATh MX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETHUYECKON TEeOpuu
103 CTPOEHHS BeIllecTBa U  JJCKTPOJMHAMUKH: DPAaBHOMEpPHOE U

PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHHE, CBOOOTHOE MaJeHue
TeN, JIBM)KEHUE IO OKPY>KHOCTU, WHEPIUs, B3aUMOJCHCTBHUE TEN;

nuddysusi, OpPOYHOBCKOE JBWIKCHHE, CTPOCHUE IKHUIKOCTEH U




TBEPABIX  TeN, U3MEHeHHe o0béMa Teln TpU  HarpeBaHUU
(oxmaxxieHun), TEIIOBOE paBHOBECHE, HMCHApPEHHE, KOHJCHCAIus,
IJIAaBJICHUE, KPUCTAUIM3alUsA, KHIIEHHE, BJIaXKHOCTb BO31yXa,
IIOBBIIICHHUE JABJICHUS r'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAYy IlapaMeTpaMHM COCTOSIHMSI Ta3a B M30IpOLEccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

10.4

10.5

10.6

10.7

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, WCIOIb3ys (U3HUECKUe
BEJIMYMHBI: KOOPJAWHATA, MYTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CHJIa, UMIYJIbC Teja, KHUHETHUYeCKas DJHEPIrHus,
MOTEHIIMAJbHAs JHEpPrus, MexaHudeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPH OMMCAHUH MPABWILHO TPAKTOBATH (PH3UUICCKUI CMBICTT
WCIIONB3YEMBIX BEIUYHMH, WX OOO3HAYCHHUS M EIUHUIIbI, HAXOJUTh
(hopMyIIbI, CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU

BCIN4YNHaMN

OnuceiBaTh HW3Y4YEHHBIE TEIJIOBbIE CBOMCTBA TEI M TEIJIOBBHIE
SBJICHUS, UCIOJIB3ys (HU3WYCCKHME BEJIMYMHBI: JaBJICHUE Trasa,
TEMIIepaTypa, CpEeIHssl KHUHETUYECKas DSHEPrusi XaoTHYECKOTo
JIBIDKEHUST MOJEKYJ, CpeIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHSA OJHeprus, pabota rasa,
KO3 (UIIMEHT TMOJE3HOTr0 JEWCTBUS TEIUIOBOTO JBHUTATEINsl; MpHU
OTMCaHUU MPaBUIILHO TPaKTOBATh buznuecKkuii CMBICIT
WCIIONB3YEMBIX BEJIMYMH, UX OOO3HAUCHHS WM EIUHUIBI, HAXOIUTh
(hopMyIIBl, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUUUHY C APYTHMHU

BEIIMYHUHaAM

OnucelBaTh W3y4YEHHBIE DJIEKTPUUYECKHE CBOWCTBA BEIECTBA U
JNEKTpUYECKUE  SIBIEHUs  (TpOLeCcChl), HCMONb3ys  (pusmueckue
BEJIMYMHBI: NIEKTPUUYECKUH  3apsAf],  DJIEKTpUYEecKoe  MoJe,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJ, pa3HOCTb IOTEHLMAJIOB; IIPH
ONMCAaHUU NPABUJILHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIIOJIb3YEMbIX
BEJIMYMH, HX OOO3HAUEHHUS M €IWHUIBI, YKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEJIWYMHY C  JPYTUMH

BCIN4YNHaMn

aHaJM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SBIEHHS, HCHOJb3YS
¢u3nyeckrue 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 11
u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON SHEPTHH,
3aKOH COXPaHEHUs MMITyJIbCa, IPUHLUI CYNEePHO3ULUU CUJI, TPUHLIUI
paBHONPABUS HMHEPUUAIBHBIX CHUCTEM  OTCYETa;  MOJIEKYJISAPHO-

KHUHCTHYCCKYIO TCOPHUIO CTPOCHUSA BCIICCTBA, I'da30BBIC 3aKOHBI, CBA3b




10.8

CpPEIHEM KUHETUYECKOM JHEPrUU TEIUIOBOIO JBUKEHUS MOJIEKYJ C
aOCONFOTHON TeMIepaTypoid, TEPBBIA 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXpaHEHUsl >JEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pasnuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe
BBIpQ)XEHUE U yCIOBHUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOro

HCIIOJIB30BaHHUA B HOBCCI[HGBHOﬁ KHU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NICCKUX SIBICHUN U
MPOIIECCOB C UCIOJIB30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (QopMyIupoBaTh MpodiieMy (3aAady) U THUNOTE3Y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  HPEAJIOKEHHOTO

000pyI0BaHUSs, POBOAUTH OMBIT M (POPMYIIMPOBATH BHIBOIBI

10.10

OcymiecTBiATh TpsSMBIE M KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX
BEJIMYMH; IIPU 3TOM BbIOMpATh ONTUMAJbHBIA CIIOCOO U3MEPEHUS U

HCII0JBb30BAaTh U3BCCTHBIC MCTOJblI OLICHKH! HOFpGHIHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIUYMHAMH C
WCIIONBb30BAHUEM TMPSAMBIX H3MEPEHMM; IMpU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DUKCHUPOBATh pe3yJbTaThbl TOJYYEHHOW 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BHIBOJIBI 11O

pe3yjibTaTaM UCCICTOBAHUA

10.12

10.13

CobOmonaTe  mpaBwiia  0e€30MacHOro  TpyJda HpU  TNPOBENECHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIIeIOBATENIbCKOM U MPOEKTHOM AEATENbHOCTH C HCHOJIb30BAHHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemarp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (PU3MUECKON MOJEINbIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHBI W TPHHIMIBI, HA OCHOBE aHaIM3a
YCIOBHSl  3aJaudl  BBIOMpaTh  (PU3MUECKYID MOJENb, BBIACITH
¢du3nueckrue BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYEHHUS

(hU3UIECKON BETMYUHBI

10.14

Pemars Ka4eCTBEHHbBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUMBYIO LETIOYKY PACCYXIACHUU C OMOPOM HAa M3YUYEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/II-IGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTe MHpH  pEelICHMM Y4YEOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsI TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpOpETallMd M MPEACTaBICHUS Y4eOHOM W Hay4YHO-TIOIMYJISPHOMN

nH(pOpMaLIUY, MOJYYEHHON U3 Pa3lWYHBbIX HUCTOYHHKOB; KPUTHUECKH




10.16

aHAIM3UPOBATh MOTY4aEMyI0 UH(POPMALUIO
[TpuBOaUTE TpUMEPHI BKJIAAa POCCUHCKHX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TCXHOJIOT ni

10.17

10.18

Hcnonb30BaTh TEOpETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM
YKU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHHH ¢ TpUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, JUISi COXPAHCHHUs 3J0POBbS U

COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefie

PaGoTtate B rpymnie ¢ BBIIOJIHEHUEM PAa3IMUYHBIX COLUAIbHBIX pOJIei,
IJIaHUpOBaTh  pabOTy  IpyIIbl, pPAlMOHAIBHO  pacHpeneisaTh
00s3aHHOCTM ¥ IUJJAHUPOBAaTh JESATENbHOCTh B HECTaHAAPTHBIX
CUTyalHUsX, AJCKBATHO OLICHUBATH BKJAJ KaXXIOr0 U3 YYaCTHUKOB

TPYIIIIBI B pelIeHrne paccMaTpUBaeMoOM mpooOIeMbl

11 KIIACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (U3HKH B
(hbopMHUPOBAaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON JESATEIbHOCTH

JOZIeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

11.3

Y4YuTHIBaThH T PpaHUIbl NPUMCHCHUA N3YYCHHBIX (I)I/ISI/IIIGCKI/IX MOJETICH:
TOYECYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHasad MOACIIbL aTOMa, HYKJIIOHHAA

MO/I€TIb aTOMHOTO sI/Ipa NP PEelICHUN PU3NYECKUX 3a]a

Pacnio3naBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJIEKTPOAMHAMUKHA ¥  KBAaHTOBOH  (PH3HKH:
AJIEKTPHYECKAs] TPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JEWUCTBUS  TOKa, B3aUMOJICIICTBHE ~ MAarHuTOB,
9JIEKTPOMArHWTHAass HWHAYKUUS, J€HCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIKYIIMHCS 3apsil, JJIEKTPOMarHUTHBIE
Koe0aHWs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakKeHHe,  TNpeloMiIeHHe, uHTephepeHIus, Audpakuus U
MOJISIPU3ALMsl CBETA, AMCIIEPCUsl CBETAa, (DOTORNIEKTpHUUECKU 3 deKT
(boTtorpdexr), cBeTOBOE MaBiIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa  BOAOPOJA, ©CTECTBEHHAss M  HMCKYCCTBEHHAs

PaaUOaKTUBHOCTD

11.4

OnuceIBaTh HU3YYCHHBIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘IeCKI/Ie,




11.5

11.6

MarHUTHBIE, ONTUYECKUE, AEKTPUUECKYIO MPOBOJUMOCTh PA3TUYHBIX
cpel) W DJIEKTPOMArHUTHBIC SIBJICHUSI (TPOLECCHI), HCIONb3YS
¢bu3nuecKkue  BENWYMHBI:  DJJCKTPUUECKUH  3apsl, CHilIa  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh moteHnmanoB, DJIC, paboTa TOKa, WHIYKIHsS MarHUTHOTO
noisi, cuina Awmmepa, cuna JlopeHia, WHAYKTUBHOCTh KaTYIIKH,
SHEPTrUsl AIEKTPUYECKOTO M MArHUTHOTO TIOJIeH, MEepHoj M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKA B Ipoliecce
TapMOHHYECKHUX 3IEKTPOMATrHUTHBIX KoJieOaHuH, ¢bokycHoe
paccTosiHue W ONTHYECKas CUJla JIMH3bI; MPU OMHCAaHUU TPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICA HCIOJB3YEMBIX BEJIMYUH, UX
0o003HAYeHHUs] U EOUHHIIBI; YyKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE

JaHHYTO (1)I/I3I/I‘-I€CKYIO BCJIIMYMHY C APYTUMHU BECINYNHAMU

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SIBJICHUA U IMMPOLECCChI, UCIIOJIb3Ys
(1)I/I3I/II-I€CKI/I€ BCIIMYUHBI: CKOPOCTH JJICKTPOMAIrHWTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBET4, SHEPIrusd W HMIIYJIBC (I)OTOHa, 11(5]0)5(0 I
nojgypaciiaaa, O3SHEpruss CBsA3M AaTOMHBIX AJACp, IIPU OINHUCAHHUU
IIpaBUJIBHO TPaKTOBATb (bH3PI‘I€CKI/II>i CMBICJI UCTIOJIB3YCMBIX BCJIMYHH,
uX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]'II:I, CBA3BIBAIOIIHEC
JaHHYIO (I)PBH“ICCKYIO BCIIMYUHY C APYI'UMHU BCIIMYMHAMH, BBIYUCIIATD

3HA4YCHHUC (I)PI?»H‘IGCKOﬁ BCIIMYHNHBI

AnanuzupoBaTh (U3MYECKHE TPOLECCHl U  SBICHHS, MCIIOIb3Ys
¢usnyeckue 3aKOHbI M OpUHIUNBL  3akoH OMa,  3aKOHBI
MOCTIEIOBATEIPHOTO W TapajuIeIbHOTO COCJMHEHUSI TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
NPSIMOJINHEIHOTO PacHpOCTPaHEHUs! CBETa, 3aKOHBI OTPAXKEHHsI CBETa,
3aKOHBl ~ MpPEJOMJICHUs  CBEeTa, ypaBHEHME ODWHIITeHHa A7
dboTodddexra, 3aKOH COXpAaHEHHS DHEPTrUU, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXPAaHEHHMS DIJIEKTPUYECKOro 3apsja, 3aKOoH
COXPAaHEHHUsT  MaccoBOIO  YHMCNa, IMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpU O3TOM pa3IMyaTh CJIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBHIPAKECHUE M YCIOBUS

(rpaHubl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpG,Z[CJ'ISITB HaIpaBJICHUEC BCKTOpa HWHAYKIHHW MArHuTHOIO IIOJIA

IIPOBOJHMKA C TOKOM, CUJIbl AMniepa u cuiibl JIopenna

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BremonHaTh OKCIICPUMCHTEI IO UCCIICIOBAaHNIO (1)I/ISI/I‘I€CKI/IX SIBIICHUI B




11.10

11.11

11.12

IIPOLIECCOB € UCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN; IIPU
3ToM (QopMyIUpOBaTh TpoOieMy (3amady) W THUNOTE3Y Y4eOHOTro
IKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, IPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOIBI

OCYH.[CCTBJ'IHTL IIpsAMbI€ W KOCBCHHBLIC H3MCPCHUIA (1)I/I3I/ILIGCKI/IX
BCJIIMYHH, IIPU 3TOM BI)I6I/IpaTb OIITUMAJIBHEIN CITI0CO0 HU3MCPCHUS U

HCIIOJIB30BaTh N3BCCTHBHIC MECTO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; IpU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
(GukcupoBaTh pe3yJbTaThl MOJYYECHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JesIaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICI0OBaHUA

Cob6mrogate mpaBuia 0Oe30macHOTO Tpylda IMpPH  IPOBEICHHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OJKCIEpHMEHTa, ydeOHO-
HCCJIEN0BATENbCKOM U MPOEKTHOU AEATEIBHOCTH C MCIOJb30BAHUEM

WU3MEPUTENbHBIX YCTPOICTB U J1a00paTOPHOr0 000pyJ0BaHUS

11.13

11.14

11.15

11.16

Pemare pacuérHble 3a7a4M € SIBHO 3aJaHHOM (hu3nyeckoil MOJENbIo,
UCTONb3ysd (U3UYECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBUSL  33Jauyd  BBIOMpATh  (QU3MYECKYI0 MOJIENb, BBIJIEISATH
¢u3nueckre BeNMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ peIIeHHUs,
IIPOBOAUTH PACUETHI M OLIEHUBATh PEAJIBHOCTD IOJIy4YEHHOTO 3HAYECHHUS

(bu3MUeCKOil BETUYHHBI

Pemrate Kau4C€CTBCHHLIC 3aga4u: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpeTalMi W NPEACTaBICHUsS y4eOHOW W HayYHO-NOMYJISIPHOMN
uHpOpMalUY, TOTYYEHHOW M3 Pa3MTUYHBIX MCTOYHHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOIyYaeMyto HH(OPMALIHIO

OOBSICHATh MPUHIMITBI JACUCTBUS MAILIMH, MPUOOPOB U TEXHUUECKUX
YCTPOICTB; pa3nuyarh YCIOBHSI HMX OE€30MacHOr0 HCIOJb30BAaHUS B

OBCETHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOT U

11.18

Hcnonp3oBaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B TOBCEAHEBHOM




XKU3HU JUTsl o0ecriedeHust 0€30MaCHOCTH MPH OOpaIieHuu ¢ prudopamu
U TEXHUYECKHMMM YCTPOMCTBAMH, JUIsl COXPaHEHUs 3I0pOBbI H

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B OKp}I)KaIOIHeﬁ cpene

11.19

PaGotats B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBaTh ~ paboOTy  IpyHmbl,  PAlMOHATIBHO  pacHpeAessTh
00S3aHHOCTM ¥  IUIAHUPOBATh JIEITENBHOCTh B  HECTaHIAPTHBIX
CUTyallMsX, aJEeKBaTHO OLEHMBATh BKJIAJ KaKJIOr0 U3 YYaCTHHUKOB

TPYIIIBI B PELICHUE pacCMaTpUBAEMOH MTPOOIEMBI



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'.4. Msakumes, b. b. byxoBues, H.H. Corckuit ®uzuka 10 k1. @usuka 10
ky1acc. ba3oBslil 1 yriryOneHHbIN ypoBeHb. Y 4eOHUK. MOCKBa.
IIpocsemenne, 2020 r.

I'.4. Msakumes, b.b. ByxoBues, B.M. Yapyrun ®@u3uka 11 knacc. bazobiii
U yriyOJeHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

A.I1. PeimkeBuu. COopHUK 3a/1a4 1o pusuke. Mocksa, poda, 2005 - 2019
r.

Coopnuk 3anau o ¢usuke 11 9 — 11 knaccos. CocraButens [.H.

CrenanoBa. M.: «IIpocsemenuey, 1996 r.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.

I'.4. Msakues, b. b. byxosues, H.H. Corckuii ®uzuka 10 k. @usuka 10
k1. ba3oBeiil U yriyOneHHbI ypoBeHb. YueOHuK. MockBa. [IpocBemienue,
2020

I'.4. Mskumes, b.b. bByxosues, B.M. Hapyrun ®@usuka 11 kmnacc. bazoBsiii
U yriiyOJieHHBIH ypoBeHb. YueOHuK. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. CoopHuK 3a1au 1o husuke. Mocksa, [poda, 2005 - 2019
r.

Coopuuk 3amau mo ¢usuke mna 9 — 11 kmaccoB. CocraButens ['.H.

CrenanoBa. M.: «IIpocsemienuey, 1996 r.



5. I0.A. Caypos. ®usuka. [loypounsie pazpabotku. 10 knacc. Ilocobue s
ob1eo06pa3oBareNbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

6. I0.A. CaypoB. ®usnka. [loypounsie paspaborku. 11 xmacc. Ilocobue mms
o011e00pa3oBaTeIbHBIX OpraHu3auuid. bazoBblil U yriayOIeHHBI YPOBEHb.
Mockaa. [Ipocsemenne. 2017 r.

/. COOpHHUK TECTOBBIX 3aJIaHUN JJISi TEMATHYECKOTO M HUTOTOBOTO KOHTPOJIS.
®usuka 10 knacc. M.: «uremiext-Lientp», 2004 r.

8. CM. Amngpromeukus, A.C. CnyxaeBckuil. @uznka. «KoHCTpyKTOp»
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kmaccel. [locobue s

yuutenen. M.: [Ipocsemenne, 2010

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

[Ipesenranusi, BUICOPOIUK, MYJIBTUMEIUNUHBI KOMIUIEKC K Yy4YE€OHUKY,

WHTEPHETPECYPC, BUPTyabHas JlabopaTopus

https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/

https://lecta.rosuchebnik.ru/

http://www.fizika.ru /

https://fiz.1sept.ru/fizarchive.php

http://school-collection.edu.ru/

https://rosuchebnik.ru /
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http://www.fizika.ru/
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http://school-collection.edu.ru/
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KuBas ¢pusuka: odyuaromas nporpamma. http:// www.int-

edu.ru/soft/fiz.html

Ypoku pu3suku ¢ ucnosb3oBanuem UurepHera.

http://www.phizinter.chat.ru/

®dusuka.ru. http://www.fizika.ru/

du3uka: KoJUIeKIus onbIToB. http://experiment.edu.ru/

dusuka: JICEKTPOHHAA KO/UICKIUA OIILITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcebl o ¢usuke http://www.ivanovo.ac.ru/phys

becninatHbie oOy4arorniue IPOrpaMMBbl o buzuke

http://www.history.ru/freeph.htm

JlaGopatopHubie paboThl 1Mo ¢uszuke. BupryanbHble JabopaTopHbie PaObOTHI.

http://phdep.ifmo.ru

Anunmanus GU3NYECKUX MmpoueccoB o0bsicCHeHUsIMU. http://physics.nad.ru

dusuueckad rrnmknoneausa http://www.elmagn.chalmers.se/%7eigor
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