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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUM W TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMsbl, npeacTaBieHHbIX B OI'OC
COO, a Takxke c¢ yuérom denepaibHOl padodeil mporpaMMbl BOCHUTaHUS U
KOHIICTIIMU TIpenoAaBanus yuyeOHoro npenMera «®uszuka» B 00pazoBaTEIbHBIX
OpraHu3anuUsIX Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBEI.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yueHuun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOTO MOAXO0/A.
[Tporpamma o ¢usuke coorBercTBYyeT TpedoBanusM OI'OC COO k muaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3ybTaTaM OOyYEHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peali3alliid MEXIPEIMETHbIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMU MpeaMeTaMu. B Hell onpenesnsitoTcsi OCHOBHbIE
e n3y4eHus (GU3UKH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus, INIAHUPYEMbIC
pe3yibTaThl  OCBOEHHUS Kypca (PHU3WMKH: JIMYHOCTHBIE, METamlpeIMETHEIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Tporpamma 1o pu3rke BKIIOYALT:

e IUJJAHUPYEMbIE PE3YJIbTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YyJIbTAThI 110 F0/1aM O0yUYEHUS;

e cojepkaHue yueOHOTo mpeameTa « Du3nKay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHMM 00 okpy:xaromiem mupe. HIKoapHBIN Kypc PU3HKN — CUCTEMOOOPa3yOLIUA
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TIOCKOJIBKY (DH3UYECKre 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SIBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszmyeckoir reorpadueid u actpoHomueid. Mcmonp3oBaHME M aKTHMBHOE
NpuMeHeHHe (DU3UUecKuX 3HAHUU  OmpenenseT XapakTep U pa3BUTHE
pa3Ho00pa3HBIX TEXHOJIOTHH B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOECHHUS KOCMOCA,
MOJIyYEHHUS] HOBBIX MATEPHANIOB C 33JaHHBIMU CBOMCTBaMH W Apyrux. M3ydeHue
(bu3HKKM BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oO0ydJarouuxcs, B (OpMHUpOBaHHE yMEHUM TPUMEHSTh HAy4YHBIH METO
MO3HAHUS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3nuku 11t ypOBHS CpETHET0 00IIETo 00pa30BaHus MOJI0KEH
pAIl uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIISICTCS JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3lesioB (PU3UMKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKO, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW maTepuan Kypca (DU3UKH
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMupoBaHrE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. BEE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO NOTEHIMana (hU3MYEeCKOM HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(buU3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU TTpoOIeMamMu.

Hoes npuknaonou nanpaenennocmu. Kype pusnuku npeamnonaaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TE€XHMUYECKHUX U TEXHOJIOTMUYECKUX IMPHIOKEHUH H3YyUYEeHHBIX
TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEACTBOM BBEICHUS DJIEMEHTOB
CONIEp)KaHMUs, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXKIeHUs
po6JieM pallOHATIBHOTO MPUPOIOTIOIb30BAHMS U SKOJIOTMUECKOI 0€30M1acHOCTH.

Crep>XKHEBBIMHU DJIEMEHTaMH Kypca (U3UKM Ha YpOBHE CpEIHEro OOIIero
oOpazoBaHus SBIAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHHUE MPEICTABICHUN O
CTPYKType HocTpoeHus: Gu3nueckoil Teopun, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUSIX O IPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUHN U MPOLIECCOB).

CHCTEeMHO-AESTEIIbHOCTHBIN MOJIX0Jl B Kypce (U3HKU peallu3yeTcs Mpexe
BCEro 3a CY€T OpPraHM3alUd SKCIIEPUMEHTAIBHON JEeSTeTbHOCTH O0yYaIOUIUXCA.
Jl51s 6a30BOr0 ypOBHS Kypca (PU3UKU — 3TO HCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMI CHUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Boigenenne B ykazaHHOM TiepedHe J1abopaTopHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJIS Y OLIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMHU 00pa30BaTeIbHOTO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHaIIeHus kabunera ¢usukm. [Ipum
3TOM O0OecreunBaeTcss OBJaJeHHE OOYy4arolMMHCS YMEHUSIMHU IPOBOAUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH W
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbiioe BHIMaHME yAETSETCS PEHICHUIO pACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCS 33/1a4U C SIBHO 33JJaHHOU
¢u3nyeckol MOAENbI0, MO3BOJIAIOIIME TPUMEHATh U3YUYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U MHTETPUPYs 3HAHUSA U3
pa3HbIX pasnesnoB. [l KadyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
oOBsICHEHHE TpPOTEeKaHUs (U3NYECKUX SBICHUN M TPOLECCOB B OKpY’KarOIIeH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAECNHU IS CUTyallud MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ Tpedoanusimu ®I'OC COO k maTepraibHO-TEXHHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4aThbCsl B YCIOBUAX MPEIMETHOTO
KabuHeTa (PU3UKKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1uKiIa. B xabuHeTe GU3MKM AOKHO OBITH HEOOXOAMMOE
nabopaTtopHoe O00OpYyIOBaHUE JJIsl BBIMNOJHEHMS] YKa3aHHBIX B Iporpamme Io
bu3MKe yUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMIOHHOE 000pYI0BaHUE.

JleMoHcTpaniuoHHOe 00Opy/i0oBaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHHUMAJIbHOM JTOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEUYUCIICHHBIX B IHporpamMme Mo (PU3HMKE KIIOYEBBIX JEMOHCTpaluil A
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyJIOBaHME [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTHYECKHMX KOMILUICKTOB M 0OECIeYMBAaEeTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIONb30BAaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMH LIENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHME HUHTEpeca MU CTPEMJICHHs OOYYaIOIIMXCS K Hay4dHOMY
U3YUYEHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX U TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

o (dopMmupoBaHHE€ YMEHUU OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3nyeCKnX 3HAHUIM U HAYYHBIX J10KA3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (U3MKK A Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1elield oO0ecrieunBaeTCsl pPelIeHUEM CIEAYIOIUX 3ajady B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEAHEro 001ero oopa3oBaHus:

e IpUOOpETEHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUsAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HUKY U PJIEMEHTHI aCTPOPUHUKY;

o (dopMupoBaHHE YMEHHMI TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBsiICHEeHHsSI (PU3MYECKHX SIBICHUA B TPUPOAE U I NPUHATHA
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIIOCOOOB peIIEHUS pPa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3aanue GU3NIECKOW MOJCIH, aJIcKBATHOW YCIIOBHSIM 3aJa4H,

e TMOHWMaHWE (U3WYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHSI TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOTIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOJaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
(bU3NYEeCKUX DKCICPUMEHTOB, aHAIW3a W MHTEPIpETaruu WHGOpMAIIIH,
OTIPEJICIICHHS TOCTOBEPHOCTH MTOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCIIOBHM JUISl PA3BUTHUS YMEHUU IMPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wusyuenme ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CpPEIHEro OOIIero
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€laeT BBIOOP
MPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusnka — Hayka o mpupone. HayyHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Posb 3kcriepruMenTa v TEOpUH B MPOLECCE TTO3HAHMS TPUPOABI. DKCIIEPUMEHT
B (husuke.

MonenupoBanue ¢u3nyecKuxX sIBIEHUM M mpoueccoB. HayuHble TMmoTe3bl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHULIBI TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJMUHAT.
CrnoxeHue nepeMele i U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMONHMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU M NEepeMEUICHUs
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOoe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosmHaeHoe NBHKEHUE. [|BUKEHUE MATEPUAIBHOM TOUKH 110 OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEITHAs CKOPOCTb.
[lepuon u yacrora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavn.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MIOCJIEI0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprno3uiiuu cuii. Bropoii 3akon HeroToHa jist
MaTepuaibHOU TOUKU. Tpernii 3akoH Hpr0TOHA 1JIs1 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. llepBas kocMmudeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKONBKEHHS U cuiia Tpenus nmokos. Koadduiment tpenus.
Cuita conpOTUBIIEHUS NIPU JIBUKEHUU TeNA B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTHYECKOE IPUMEHEHUE: NOALINITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUN.

CpaBHEeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMallUiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIb)KEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

HccnenmoBanne yclIOBHM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusibl. MOIHOCTH CUIIBL.

Kunernueckass s>Heprusi MaTepUalbHONW TOYKU. Teopema 00 HW3MEHEHUH
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
nedopMupoBaHHOM MPpYykUHBL. [loTeHIManbHas YHEPTHS Tesia BOJIM3U MOBEPXHOCTH
3emiu.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U©3MEHEHUEM MEXAHUYECKOW YIHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXAaHUYECKON SHEPIHUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mMOTEHIIUATEHOM YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsSI3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBmxenue. duddysus. Xapakrep IBHKEHUS U
B3aUMOJICCTBUs YaCTUILl BeulectBa. MoOJenmn CTPOEHUS Ta30B, JKUIAKOCTEU U
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temmnepatyp
Llenbcns.



Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHel KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvacTtul rasza. lllkama
temneparyp KensBuna. I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanmbroHa. M30mporeccsl B UaACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIECCOB: HM30TEPMa, H30X0Pa,
n3o0bapa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, HILTFOCTpUpPYIOLIAsk MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HJICAIBHOrO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y apaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI €€ m3MeHeHus. KonrmdecTBo TeTioTe U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonssitue 06 ammabatHomM mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMHUKH K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ OEUCTBHS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEpPrHM B TEIUIOBBIX MamuHax. KodpduueHT mone3Horo
nerictBusl TeruioBod MamuHbl. [{ukn KapHo m ero ko3pduIHMEHT IOJIE3HOTrO
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHnenne BHYTpEHHEH SHEPruM Tela IPHU COBEPIICHUU DPAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TMOJA JEHCTBHMEM CXKATOro BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAECMOHCTPAIIs).

W3meHeHune BHYTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaye.

OneIT N0 a1nabaTHOMY pPaCIIMPEHHUIO BO3AyXa (OMbIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENS] BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIs.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mepeHnne yaeinbHON TENMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbll map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONMS CBOWCTB
kpuctayoB. JKuakne xpucrawisl. CoBpeMmeHHble Marepuanbl. [limaBienue u
KpUCTaluIA3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBa M MNPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU IOJYyUYEHUS] COBPEMEHHBIX MAaTEPHAJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHWKEHHOM J1aBJICHUH.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHusl U MJIAaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JaekTpoanHammuka
Tema 1. Inekmpocmamuxa
DJIeKTpU3anus Tei. DIEKTPUUECKUM 3apA . [[Ba BU1a 3JIEKTpUYECKUX 3apsI0B.
[IpoBOIHUKH,  JHUDJICKTPUKK W IOJYNPOBOAHUKU. 3aKOH  COXPaHEHUSA
AIIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. TodyeuHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnojae. Hanpspk€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINMN DJICKTPUUECKUX ToJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
IOJIA.

Pabota cui anekTpocrarudeckoro nojst. [loreniuan. Pa3HocTh NOTEHITMAIOB.
[IpOBOIHUKH W AUAJIEKTPUKH B AJIEKTPOCTATUYECKOM Toje. JludnekTpuueckas
IIPOHUIIAEMOCTb.

OnextpoéMKocTb. KoHaeHcaTop. DIIEKTPOEMKOCTh ITUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
IIEKTPOMETP, DSJEKTPOCTaTHUYECKass 3allluTa, 3a3€MIICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTh
DIEKTPUYECKOTO TOKA.

OJIEKTPOJABMXKYILIAasi CHUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKAa.
3akoH Oma 1151 OJIHOM (3aMKHYTOM) 3JIeKTpuuyeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAs  NOPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  paciiiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALIMS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IU TTOTIEPEYHOI0 CEUYEHHS U MaTepuana.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOIABMXKYIIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPBhl.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3yXaA.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexkrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBSA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIA (akT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHECHMM, JMHEWHas (YHKIHA,
napabona, runepbosia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmveckoe JNBHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH U ra3oB,



AIIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJIUTHYECKAS  IMCCOLIMAIMA,
raJIbBaHUKa.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE NBIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHUKE, MOJIIUIHUKYA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTH€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

ITocTostHHBIE MaruuThl. B3anmoaencTBre MoCTOSHHBIX MArHUTOB. MarouTHOE
nose. Bektop MmarautHOM MHAYKIUU. [[pyHIMN Cyneprio3suliui MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYKIMU. KapTuHa JIUHUNA MAarHUTHOM HWHOYKUWHU TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHOE T1OJ€ MPOBOJHMKA C TOKOM. KapTmHa IMHUNA WHAYKOIHU
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBJlieHUE. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Iojie. Pa6oTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nanexktpuueckoe mosie. OIEKTPOJBHXKYILNAA CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUWA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHME  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBparieHne sHepruu Mpyu rapMOHUYECKUX KOJIECOaAHUSX.

KonebatenbHblii KoHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTHH B UCATBHOM KO0JIeOaTeTbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHusX. BrIHyX/IeHHbIE MEXaHUUYECKUE
Kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA U
HaIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya u NOTpeOICHUE IECKTPUICCKON
DHEPrUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, I'€HEPATOP IIEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepesay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTE€MaTUYECKUA MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYILIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul

HccnenoBanue 3aBUCUMOCTH TMEpUOJAa MajbIX KoJieOaHUM I'py3a HAa HUTU OT
JUTMHBI HUTU ¥ MAacchl Irpy3a.

HccnenoBanne nepeMeHHOTO TOKA B LEIMHU U3 MMOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpPAa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Ckopocts
pacnpocTpaHEHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJOJIbHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUe, MpeJIoMJIeHUEe, Toysipu3anus, audpaxuus,
uaTepdepernus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MNPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunteppepenunu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
Y4aCTOTOM KOJIeOaHMiA.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIIEHHUE,
noJispu3anus, 1upaxius, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. Ler.

Cobuparomue 1 paccenBaroiue JuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoeHune n3oOpaxeHuil B COOMpAIOIIUX U
paccenBarOnX JuH3ax. PopMysa TOHKOU JIMH3bL. Y BEJTUYEHUE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HaOTIOACHUS
[JIaBHBIX ~MAKCMMYMOB IpU NAJCHUM MOHOXPOMAaTHUYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPAHEHUE, OTPAKEHUE M NPEIIOMIICHHUE CBETA.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB U300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIA, TEJIECKOIIA.

Ha6nronenue naTepepeHnmm cpeTa.

HaGnronenue nudpaxium ceera.

HaGmroienrne nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Habnronenue nonsipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

M3mepenue nokazaresis NpeaoMIIeHUs CTEKIIA.



HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
HabGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaibHOU
TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MACCBI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTUIIbl. DHEPrus
MOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dbotodddexra. YpapHenue DiinHmTeHa 111 portodaddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUYMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Llemoncmpayuu

®oto3dh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

CBeToauno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Inanerapnas wmoxaenb aroma. [loctynatel bopa. M3inyueHue u norjionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOrO0 YPOBHS DHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW SHEPrUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bosnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPajbHbIN
aHaiu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Monens onbita Pezepdopa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

Habnronenue nuHeiyaToro CekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJIOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
panuoaktuBHoCcTH. OnbITh Pe3epdopaa mo onpeaeneHnio cocraBa paguoakKTHBHOTO
uznyuyenus.  CpoiictBa  anmb(a-, Oera-, ramma-uzinydeHus.  Biusnue
PaaIuOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykionHas monens siapa [eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTHUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 Aa€p.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOiaemMbl U MEPCHEKTUBbI
SJIEPHOM SHEPTETHKU. DKOJOTMYECKHUE aCTIEKThI IIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOJIIOACHHS ¥ PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.

®dyHIaMeHTaIbHbIe B3auMOAEHCTBUA. EAMHCTBO U3HUYECKON KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBAa U MPAKTHYECKOE IMIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHblii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOLINUX YaCTHL.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

HccnenoBanne TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oransl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comuue. ConHewyHast akTUBHOCThb. McTtounuk sHeprum ConHua W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpasbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW IOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mrneunsiii Ilyte — nHama [Nanaktuka. Ilonoxenue u aBwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PETMKTOBOE M3MydEHHUE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeieNICHUs MOJOXKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31usA CEeBEpHOro MOJIylIapys U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mnaner, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpoHOMHMM B 3KOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHON KapTHHE MUPA, POJIb (PU3NUECKON TEOPUHU B
dbopMHupOBaHUY TPEACTABICHUH O (PU3UIECKON KapTUHE MUPA, MECTO (HPU3UIECKOM
KapTHHBl MHUpa B O0IIeM Ppsy COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
MPEACTABICHUN O MIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsE€TCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPIAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, NPU3HAKH NOJ00MS TPEYrOJIbHHUKOB,
ONpeieJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIe
JIBW)KEHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00PAa30BaHMSI KPUCTAIIIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIU3.



l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3eMJIM, 3aJICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSCCHUI.

Texnonocusa: IJHWHWUUA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JHOCTHKEHHUE CJICITYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaloOlIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U ONbITA IEATEIBHOCTH B MPOILECCE PEAU3alMU OCHOBHBIX HaIpPABJICHUM
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAX IPaXKJaHCKOIO
00111eCTBa, YUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHUE B3aMMOAEHCTBOBATH C COLIMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
X QYHKITUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM Ipak IaHCKOW UEHTUYHOCTH, TAaTPUOTU3MA,

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHIMCKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC pEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYyKE;

S) TPyA0BOIr0 BOCIIUTAHMSA



UHTEPEC K pa3IuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 7K0JI0rHYeCKOT0 BOCITUTAHMS

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTHIECKUX MPooIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacHIMpeHHue OIbITa JIEATETbHOCTH SKOJOTWYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTEeNIbHOCTH, TOTOBHOCTH B IpOIlecce
U3y4YeHUS PUBHKHU OCYIIECTBIISITh MPOCKTHYIO M HCCIIEA0BATEIIBCKYIO IEITEIbHOCTh
WHUBUTyaJIbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3osBble Jjornvyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
OIPENCNATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMAapaMETPbl U KPUTEPUHU HX
JIOCTHOKCHMUS
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBbI C YYETOM aHAM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAVUHUPOBATH U BHITIOJIHATE PAOOTY B YCIOBUSX PEaIbHOT0, BUPTYaJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBarejbLCcKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUEBBIMU MOHATHUSMU U METOIAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUAAMU JEATEIHHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyallUsIX, B TOM YHCJIE TIPH CO3AaHNU YUeOHBIX MPOEKTOB B 00J1aCTH (DPUBUKH;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaauy,
BBIJIBUTATh THIIOTE3Y €€ pelIeHus, HaXOUTh apTyMEHTHI JJIs TOKa3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a7]aBaTh MIapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBATh IMOJyYEHHBIE B XOJI€ peIHICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3MKe B MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHBIC MTOAXO0/bI U PEIICHNUS;

CTaBUTH NPOOIEMBI U 33]]a4H, IOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS UHPOPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AaHAJM3,
CHCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOOPMAIMKM Pa3IHYHBIX BUIOB U (popm
IpeCTaBICHHUS;

OIICHHUBAThH JJOCTOBEPHOCTH HMH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PEIIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3a7a4 ¢ coOI0AeHnEM TPeOOBaHU M HPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMI
0e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM HazHaueHUsI MHPOPMALIUHU U LEIEBON ayJUTOPHUH, BHIOUpPAs ONTUMAIbHYIO
¢dopMy npeacTaBiIeHUs U BU3YyaIH3alHH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHbIe YUeOHbIe AelCTBUA:
OCYIIECTBIIATh OOIICHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacno3HaBaTh NOPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(DJIUKTBI;



Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOXO TOYKY 3pE€HUSA C HCHOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MUCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOM U WUHIUBULYAIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHA C yd4&TOM OOImMHUX
VMHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YJICHA KOJIJIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUUIAaH JCUCTBUH,
pacupenensTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIAaTh pPE3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOT0 YYACTHUKA KOMaHAbl B OOLIUI
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpemiaraTb HOBBIE MPOEKTHI, OLECHUBATh WAEU C MO3ULIHAU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLUECTBJIATH IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIC Y4eOHbIe NeCTBHA
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIATh NO3HABATENIbHYIO JESATENBHOCTh B 001acTu
GU3MKKM W acCTPOHOMHUH, BBISBIATH MPOOJEMbI, CTaBUTh U (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATh IIAH PELICHUS PacdyE€THBIX M KadeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YU4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIUpsATh paMKH Y4EOHOI0 MPeAMETa Ha OCHOBE JIMYHBIX PEAIOYTEHUN;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULMHA B 00IacTH
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUM IJI OLEHKH CUTYallluH, BbIOOpa BEPHOTO
pelieHus;



yMETh OIICHUBAaTh PHUCKH W CBOEBPEMEHHO IPUHHUMATH PEIICHUS II0 HUX
CHIKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPU aHAM3Ee pe3yIbTaToOB
JEATCIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMast CBOU HEJOCTATKU M JIOCTOMHCTRBA,;

INPUHAMATh MOTHBBI M apryMEHTBl JPYTUX NP aHaJIu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHOKH.

B mporiecce mocTmkeHNs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI 110
bu3uke I YPOBHA CpeaHero ooOmero oOpa3oBaHHs Yy OO0yYarolIuxcs
COBEPIIICHCTBYETCS AMOIMOHAJILHBIN UHTEJJIEKT, peAnoJIaratoIiui
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOIMOHAIIBHON CEPHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOIMOHATILHBIM U3MEHECHHSIM U TIPOSIBIISTh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTHKCHUIO TN U
yCIexy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE ACHCTBOBATh MCXOJS W3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IIOHUMATh YMOIIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U COTICPEKUBAHHMIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YYEHHBIX (U3UYECKUX MOJEINCH:
MaTepHalibHasi TOYKa, MHEPIMaIbHasl cUcTeMa 0Tcuéra, abCOMIOTHO TBEPIIOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
ANEKTPUYECKUH 3aps]] PU PEIICHUH PU3NYECKUX 3a/1ay;

pacrnio3HaBaTh (pU3NYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



IIEKTPOAVHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHENHOE IBUKEHNUE,
cBOOOZHOE MMAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLIUS, B3aUMOJIECHCTBUE
Ten, nud@ys3usi, OPOyHOBCKOE IBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHE 00BbEMA TeN MpU HarpeBaHUM (OXJIaXXKJIEHHWH), TEIUIOBOE PaBHOBECHE,
WCIIApEHHE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIIM3Alus, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, IIOBBIIICHUE JABJICHUS Ia3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYJE,
CBS3b MEXIY ITapaMeTpaMM COCTOSIHUA Ia3a B U30IIPOLIECCaX, IEKTPU3aLusA Tell,
B3aUMOJICHCTBUE 3aPsA10B;

OIMHCHIBATh MEXAHWYECKOE JBHKEHHUE, MCIONb3YSd (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIbC T€Jla, KUHETUYEeCKash JHEprus, IMOTEHUHUAIBbHAS JHEPIUs, MEXaHW4YecKas
pabora, MexaHMuYecKas MOILHOCTb, IPU ONHCAHMM NPABWIBHO TPaKTOBATh
(Gu3HYECKUI CMBICT MCHOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M €IUHMUIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMU
BEJINYMHAMU;

OIIMCBHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIICHUS,
UCHOJIb3ysl (PU3MYECKHE BEIIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs] DHEPTUs XaOTHYECKOIO JBMIKEHHUSA MOJIEKYJ, CPEIHEKBaApaTUIHAsS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KOA(QGUIUEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTelss; IpU ONHUCAHUU
IPAaBWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJb3YEMBIX BEIWYMH, MX
000O3HaUEHUA W E€OUHULBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GuU3NYECKYyI0 BEIUYUHY C APYTUMHU BEIUUUHAM;

OIIMCBIBATh U3YUYECHHBIE MIECKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCIOJIBb3Ysl (PU3NUYECKUE BEJIMUYMHBI: JIEKTPUUECKUN 3apsij,
IEKTPUYECKOE I10JI€, HANPSKEHHOCTD I0JIs1, IOTEHIMAJ, PA3HOCTh IOTEHIUAIOB,;
OpU ONHCAHMM MPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHS U EIMHMIIBI; YKa3blBaThb (OPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJIEHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI Y IIPUHIUIIBLI: 3aKOH BCeMHUpHOro Tsarorenus, I, II u III 3akonsr HeroToOHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAaHEHUs WMITYJIbCa,
IPUHLAIN CYNEPNO3ULANA CWI, NPUHLUII PABHONPABUSA HHEPLUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON 3HEPIrUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
NEKTPUYECKOr0 3apsiaa, 3akoH KyioHa, mpu 3TOM pasinnyaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



O0OBSACHITH OCHOBHBIC IPUHITUIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3auyarh yCIOBHS X 0€30IaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOIIECCOB C HCIHOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyIMpoBaTh MpoOIEMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH OIBIT U (POPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaThb HU3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAY  (PU3UYECKMMH  BEJIMYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpoOBaTh Pe3yabTaThl HOTYUEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTMYHH B BUJIC
TabuIl U TPAPUKOB, JACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO DKCIEepUMEHTa, Y4eOHO-MCCIEI0BATENbCKOW W TPOEKTHOM
JEeSITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyAOBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOJUTh PacuéThl M OLICHUBATH PEajbHOCTh
MOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOMN BETNUUHBI;

peniaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY pPACCYX IACHUN C OMOpOoi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIOJIb30BaTh MIPH PEIICHNH YIeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINN U TPECTABICHUS
y4eOHOH ¥ HAay4YHO-NOMYJIAPHON HH(POPMALMK, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIyIaeMyI0 HHPOPMAIIHUIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHUE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOLIETO MUPA, B pPa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KUZHU IS
oOecrieueHnss 0€30MACHOCTH NpHU OOpAlllEHUH € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, ISl COXPAHEHUsS 310POBbS M COOJIIOCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKaIOIIEH Cpee;



paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEeH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlUMOHAIBHO pacCHpenesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xoH1y o0yuenus B 11 kiacce npeamMeTHble pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU IIIOAEH, LEIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MOJIeTei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHbI UCTOUYHHK CBETA, SACpHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIrO sipa MpH peuieHUud (PU3NYECKHUX
3az1adg;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IIPOLECCH) U OOBICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3MKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE IEHCTBHUS TOKA, B3aMMOJEVCTBUE
MAarHuTOB, DJICKTPOMAarHUTHas WHAYKLHWs, JAEUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM M JIBIKYIIMHCS 3apsi, JEKTPOMarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAsApU3alUs CBeTa, JUCIEpPCUs CBETa,
dboToanekTpudeckuit 3gdext (poToaddexT), cBeTOBOE AaBIeHNE, BOSHUKHOBEHUE
JMHEWYaToOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PaaOaKTUBHOCTD;

OMHCHIBATh M3YUYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
3JIEKTPOMATHUTHBIE ABJICHUS (IIPOLIECCHI), UCHOJIb3Ys (pU3MUYecKrne BEIUYMHBIL:
AIEKTPUYECKUHN 3apsijl, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUYECKOE
COTNIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIKYIIAs cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJI M YacToTa
KonebaHuil B KojebaTeaTbHOM KOHTYype, 3apsl M Ccujla TOKa B Ipollecce
TapMOHHYECKHUX DJIEKTPOMAarHUTHBIX ~KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHYECKasi CWJIa JIMH3BI, TIPU OMHCAHWUU TMPABWIHLHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJBb3YEMBIX BEJIIUYMH, UX OO0O3HAYEHUS W EIUHUIbI, YKa3bIBaTh
(opMyJIbL, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUUYHHY C IPYTUMH BEIUUUHAMY;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHI, HCIOIb3YS
¢u3nyeckue BEIWYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TOypacajia, SHEPTHs CBI3U



aTOMHBIX SI7IEp, TPU OMUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHATM3UPOBATh (PUBUUECKHUE MPOIECCHI U SBIICHUS, WUCIOJIB3YS (U3HUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHPHOTO M MapauIeIbHOTO
COCIMHEHMS] TPOBOJHMUKOB, 3aKkoH Jlkoyns—JleHra, 3aKoH 3JIE€KTPOMArHUTHOU
WHAYKIIUH, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, YpaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXpaHEHHWs HHEPTUU, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMCIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipyu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeIATh HAIPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IIJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATDh JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMs, TPOBOAUTH OTBIT U (POPMYIINPOBATH
BEIBOJIBI

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS! M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

MCCIIEJIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
W3MEpPEHUI: TPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TAaOMUI[ U TpaduKoB,
JIeNaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIIEOBAHUS;

cobroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEIOBaHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW U MPOCKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyIOBaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIH,
HEeoOXoauMbIe NJisi €€ PelIeHUs, TPOBOJUTh PAcUYEThl M OIEHUBATH PEATBbHOCTH
MOJIYYEeHHOT'O 3HAUCHUS (PU3HUECKON BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJIOTHUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHN C ONOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBJICHNUS,

WCIIOJIB30BATh ITPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUA U TPEACTaBICHUS
y4eOHON ¥ HAay4YHO-TIOMYJIAPHON HHGPOPMAIUK, TOJYYCHHOW W3 Ppa3IuYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

OOBSICHATh TPUHLMIBL JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBHUS X O€30MACHOTO HMCIIOIh30BAHUS B IMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 11O (PU3UKE B OBCEAHEBHON KU3HU JJIS
obOecrieueHrs 0€30MACHOCTH TpU OOpaIlleHWHd ¢ MPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUS 30POBbsSI M COOJIOIEHUS] HOPM IKOJIOTHUUYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TIpyNNe C BBHIIOJIHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO paCHpeNesaTh OOS3aHHOCTU U
MJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOMN IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1

HaumeHoBaHue pa3/ieioB U TeM

NporpaMmbl

du3nkKa U METOJIbI HAaYYHOT'O IIO3HAaHUA

Hroro no pazaeny

Pa3zgen 2. MEXAHUKA

2.1

2.2

23

Kunematuka

JnHamMuka

3aKOHEI COXPAaHCHUSA B MCXaHUKEC

Hroro o pasaeny

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1

3.2

33

TEOpUn

OCHOBBI TEPMOIMHAMUKH

AFpeFaTHHe COCTOsAHUA BEIICCTBA.

@Da30BbIe NEPEXOIBI

KoanuyecTBO 4acoB

Bcero

2

18

9

10

KonTpoJsbHbIe
padoThl

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [JOK
https://m.edsoo.ru/741bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/741bf72

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72



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

Hroro no pazneny

Pa3nea 4. JIEKTPOJUHAMUKA
4.1 OneKTpocTaTHKa

49 [TocTosHHBIN 51eKTpUYECKUil TOK. TOKH B
' Pa3IUYHBIX Cpelax

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

24

10

12

22

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
NMPOrpamMMbl

Paznea 1. JIEKTPOJAUHAMUKA

11 MarunuTtHoe nojie. DIeKTpOMarHuTHas
' WH Y KLU

Hroro o pasaeny

Pa3nen 2. KOJIEBAHUA 1 BOJIHBI

Mexanuueckue u SJICKTPOMArHUTHBIC

2.1
KOJIeOaHus
27 MexaHu4ecKre 1 AIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 Onrtuka

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

11

11

10

24

KonTpoJsbHbIe
padoThI

Paszea 3. OCHOBBI CIIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cEIMANIbHOM Teopun
' OTHOCHTEIIBHOCTH

Hroro o pasaeny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 DeMeHTHI KBAHTOBOU OIITHKU

4

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97c¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41c¢97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41c¢97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97c¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢



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

4.2 CrpoeHne aToMa 4
4.3 ATOMHOE AP0 5
Hroro no pasaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOPHU3IUKU 7

Hroro no pasaeny 7

Pa3nesn 6. OBOBIIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maroriee MOBTOPEHNE 4
Hroro o pasaeny 4
PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

but6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

but6mmoreka [IOK
https://m.edsoo.ru/7141c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7141c97¢

bubmorexa [JOK
https://m.edsoo.ru/7f41c97¢



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
w/n Tema ypoka

®usuka — HayKa O IpUPO/IE.
HaquLIe MCTOABI ITIO3HAHUA
OKPY’KaroIlero Mupa

Poinb u MecTo ¢usuku B
(GOopMHPOBAHUU COBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B
IIPAKTUYECKOU JEATEIbHOCTH JIIOIEH

MexaHnueckoe IBHKECHHUE.
OTHOCUTETHHOCTH MEXaHUYECKOTO
neuxeHus. [lepemenienue,
CKOPOCTb, YCKOpPEHUE
PaBHOMEpHOE MIPSMOJIMHEITHOE
JBUKCHHE

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
JIBIKEHUE

CBobOoHOe mageHne. Y CKopeHue
CBOOOIHOTO MAJICHUS
KpuBonuHeliHoe 1BH>KEHUE.
JIBr>keHrEe MaTepraibHON TOUKH 10
OKPYHOCTH

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHbie
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JICKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmorexa [JOK
https://m.edsoo.ru/ff0c32¢e2

but6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3ada



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

10

11

12

13

14

15

16

[TpyHLIHAII OTHOCUTEIBHOCTH
lNanunes. MuepunaibHbIe CUCTEMBI
orcyerta. [lepsbliii 3akoH HeroToHa

Macca tena. Cuna. [Ipunuun
Cymnepro3uimu cuil. Bropoit 3akox
HproroHa 1151 MaTepranbHON TOUKH

Tperuii 3akoH HerotoHa miis
MAaTEepHAIBHBIX TOYEK

3aKoH BCEMHUPHOT'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKasd
CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapdunment
TpeHust. Cuia CorpoTUBIICHUS IPU
JIBY)KEHUH TeJa B )KUIKOCTH HITH
rase

ITocTynarenbHOE U BpalaTesbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
tena. MomMeHT cuiibl. [liedo cusbl.
VYcioBus paBHOBECHUS TBEPIOTO TEJIA

HNmnynsc MaTepruaibHONW TOUYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. P€akTHBHOE IBHKEHHE

Pabora 1 MOIIIHOCTE CHJIBL.
Kunernueckas sHeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3bed

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3bed

bubmmorexa [JOK
https://m.edsoo.ru/ff0c3bel

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3{76

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bubnuorexa [JOK
https://m.edsoo.ru/ff0c43d6

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



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

17

18

19

20

21

22

MarepuanbHOW Touku. Teopema 00
U3MEHCHHN KHHETHYECKON SHEPTUHU

[lorenumaneHas 3HEprus.
[ToTenumanpHas SHEPTHS YIIPYTO
ne(OpMHPOBAHHON TIPYKUHBI.
[ToTenmanpHas YHEPTUS TEa
BOJIM3U MTOBEPXHOCTH 3EMITH

IToreHnuanbHbIe U
HEIOTEHIIHAJILHBIE CHIIBL. CBA3b
paboThl HEMOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPTruun

JlaGopartopHnast pabota
«HccnenoBanue cBsizu pabOTHI CUITBI
C UBMEHEHUEM MEXaHUYECKON
SHEPTUU Tejla Ha IpuMepe
PaCTSKEHHUS PE3UHOBOTO KIyTay

KonTtponsHas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHEHHUs B MEXAHUKE

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHHUE.

Huddys3us

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YACTHL] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TENI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

23

24

25

26

27

28

29

30

31

32

Macca monekyin. Konnuecto
BemlecTBa. [locrosnnas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ uzMmepenue. lllkana remneparyp
Ienscus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AbGcomoTHas TeMIieparypa Kak Mepa
CpeHel KUHETUYECKON dHEPIUn
JBHKECHUS MOJIEKYJl. Y paBHEHHUE
MenneneeBa-Knaneiipona

3akon JlanbeToHa. 'a30BbIe 3aKOHBI

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXKTy TapaMeTpaMu COCTOSIHUS
pa3pekeHHOTo ra3a»

W3onpoueccel B uieanbHOM rase u
uX rpaduuecKoe MpeaCcTaBICHUE

BuyTpennsis sneprus
TEPMOJUHAMHYECKON CUCTEMBI U
croco6bl e€ n3meHenust. Konmuectro
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUA OAHOATOMHOI'O UACAIIBHOTO
rasa

Bunel renonepenaun

YI[CJIBHEIH TEMI0EMKOCTh BCIICCTBA.
KoanuecTBo TemnoThl npu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36



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

33

34

35

36

37

38

39

40

41

42

Terionepenaye. AnnadaTHbIi
mpouecc

IIepBblil 3aKOH TEPMOAUHAMUKY U
€ro NpUMEHEHHUe K U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

[Tpunun gevicteust u KI1/]
TEIUIOBON MalllMHBI

uxn Kapno u ero KIT/J

DKOJIOTHYECKHUE HpO6J’I6MLI
TCIINIOOHCPICTUKHA

O06o06marmuil ypok
«MonekynsipHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

KonTtponsHas pabota o teme
«Monexynspnas pusuka. OCHOBbI
TEPMOTUHAMHKID)

[TapoobpazoBaHue 1 KOHIEHCAITHS.
Hcnapenue u kunenue

AGCOIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTH BO3ayXxa. HackleHHbIH
nap

Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Tena. AHU3OTPOIHS
CBOMCTB KpHCTaLoB. Kuakue
Kpuctayibl. CoBpeMeHHbIE
MaTepuabl

bubmmorexa [JOK
https://m.edsoo.ru/ff0c5efc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6510



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

43

44

45

46

47

48

49

50

51

[TnaBjieHVe U KPUCTAJUTH3ALIHSL.
VnenpHas TeIUioTa IIaBIeHUs.
Cyb6numanus

YpaBHeHHE TEIJIOBOTO OanaHca

OnexTpuszanus Tea. DIeKTPUIeCKUil
3apan. JlBa Buaa 3JIEKTPUYECKUX
3apsAI0B

[IpoBOHMKH, AUBIIEKTPUKU U
MOJIYTIPOBOTHUKH. 3aKOH
COXpaHEHHUs JIEKTPUIECKOTO 3apsia

B3aumoneiictBue 3apsiioB. 3aKOH
Kynona. To4yeunslii anexTpuyeckuii
3apsin

Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noyis. [IpuHnun cynepno3unyu
ANEKTPUUECKHUX Tosel. JInnun
HanpsKEHHOCTU

PaGoTa cuit a1eKTpoCcTaTuuecKoro
noiisa. ITorenmman. PasHocts
MMOTEHIINATIOB

[TpoBOAHUKY U AUDIICKTPUKHU B
3NEKTPOCTATUYECKOM TOJIE.
JysnexkTpuueckasi IPOHULIAEMOCTh

OnekTpoéMkocTh. KonaeHncartop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6bcc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmmorexa [JOK
https://m.edsoo.ru/ff0c6ced

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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55

56

57

58

59

DJIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. JHEprus
3apsHKEHHOTO KOHJEHCaTopa

JlabopartopHnast paborta "H3mepenne
AIIEKTPOEMKOCTH KOHAEeHcaTopa"

[IprHIMD AEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIBLHOTO
amnrmnapara, CTpyHHOr0o IpUHTEpa.
DIIeKTpOoCTaTUYECKas 3allHTa.
3azeMIIeHHE HIIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 11st
y4dacTKa Lenu

[NocnenoBarenbHOE, MapauieabHOE,
CMEIlIaHHOE COeIMHEHHE
npoBoHHUKOB. JlabopaTtopHas
paborta «M3yueHnne cMemaHHOTro
COCIIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTHUBIICHUS

Pe3zepBHblii ypok. KonTposbHas
pabota no Teme "DieKTpoAuHaAMHUKA"

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7410

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

61

62

63

64

65

66

/ Bcepoccuiickast mpoBepoOvHast
pabota

O06o06mmarmuii ypok
«INEeKTpOTMHAMUKAY /
Bcepoccuiickast mpoBepouHasi pabota

DIEeKTpOHHAs TPOBOJIUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS METAJIJIOB OT
temriepatypbl. CBEepXIIpOBOIUMOCTh

DJEeKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs
U IPUMECHAas IPOBOAUMOCTb.
CaoilicTBa p—n-niepexoja.
[TomynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUUECKUN TOK B pacTBOPax U
paciuiaBax 3JI€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs TUCCOLIALIUS.
DnexTponau3

DIIEKTPUUYECKHUM TOK B raszax.
CaMOCTOSITeTbHBIN U
HECAMOCTOSITEIBLHBIN pa3psi.
Moumnnus. [lna3zma

DnexTpudecKkrue Npudopsl U
YCTPOWCTBA U UX MPAKTUIECKOE
npuMeHeHnune. [IpaBuia TeXHUKH
0€e3011aCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc



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

KoHnTponbHas paboTta mo teme
«2nekrpoctatuka. [locTostHHBIN

67
3JIEKTPUYECKUM TOK. TOKH B
pa3IMYHBIX CpeaaxX»

68 PesepBHeIit ypok. O0oO0mIarommii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTHI M UX

B3auMoJielicTBUE. MarHuTHOE I0JIE.

BexTop MarHuTHOW UHAYKILWH.
JIMHUY MarHUTHOW MHAYKIWH

MarsuTHO€ 1oJje NpOBOJHUKA C
TokoM. OnbIT DpcTena.
B3anmoneicTere NpOBOJIHUKOB C
TOKOM

Jlaboparopnast pabota «3yuenue
MarHUTHOTO TIOJISI KATYIIKH C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

JlaGoparopnas pabota
«HccnenoBanme nericTBUS
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM)

JleificTBME MarHUTHOTO MOJIS Ha
JIBIOKYIIYIOCS 3apsIKEHHY IO
yactuny. Cuna Jlopenma. Pa6ora
cuibl JIopeHna

DOneKTpOMarHUTHAsE UHYKITHSI.
[ToTok BekTOpa MarHUTHOM

KoanuyecTBO 4acos

Bcero

KonTpoJabusbie
padoThI

Jlara
IIpakTHYecKkue
H3y4eHUust
padoThI
1
1

DJIeKTPOHHbIE
nudgposbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edso0.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9d{4



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

10

11

12

nHaykiuu. DJ1C naaykuu. 3akoH
ANIEKTPOMATrHUTHON MHAYKITUH
Qapanes

Jlaboparopnas padoTa
«HMccnenoBanue sBICHUS
AIIEKTPOMATrHUTHON MHIYKITUNY

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 3/C
CaMOMHJIyKIIMU. DHEPrus
MarHUTHOTO TIOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJe

TexHudeckue yCTponuCcTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHII,
WHAYKIMOHHAs T1€Yb

O6o6maromuii ypok «MarautHoe
noJie. DIEeKTpOMarHuTHas
WHTYKITUS

Konrponbnas padora no Teme
«MaruauTtHoOe 1nouie.
DNEeKTpOMarHUTHAS HHIYKIIHSD

CB0OO/IHBIE MEXaHUYECKHE
KoneOanus. ['apmMoHnueckue
KoyieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIEOaHHH.
IIpeBpanienue 3Heprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cat06



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

13

14

15

16

17

18

19

Jlaboparopnas pabota
«HccnenoBanue 3aBHCUMOCTH
NeproJia MaJbIX KoJieOaHuii Tpy3a Ha
HUTH OT JJTUHBI HUTU ¥ MacChI
rpy3a»

KonebaTenbHbIN KOHTYD.
CB0OOIHBIC DIIEKTPOMArHUTHBIC
KOJICOaHHUS B UJICATTBHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHS
MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHuTHBIMHA KOHCGaHI/ISIMI/I

®opmyna Tomcona. 3akoH
COXpaHEHMSI SHEPTUU B UI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE

IIpeacraBnenue o 3aTyxaromux
KoJeOaHusX. BeIHY)IeHHBIC
MeXaHHYEeCKHUE KoJieOaHus.
Pe3onanc. BeinyxneHnbie
AIIEKTPOMArHUTHBIE KOeOaHus

IlepeMeHHBIN TOK.
CunyconaaJIbHBIN IEPEMEHHBIN TOK.
MoUHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUYEHHUE CUJIbI TOKA U HANIPSKEHUS

Tpanchopmarop. [Ipoussoactso,
nepeaayda u moTpedaeHue
AIIEKTPUUECKON SHEPTUU

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbd34

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



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

20

21

22

23

24

25

26

3BOHKa, TeHepaTopa NepeMeHHOro
TOKa, JIMHUH 3JIeKTponepeaay

OKOJIOTUYECKUE PUCKHU IIPU
IPOU3BOJICTBE NIEKTPOIHEPTUH.
Kynbrypa ncnons3oBaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU

MexaHnuuecKue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUs U
JuiHa BosiHbL. [lonepeynsie u
MIPOJIOJILHBIE BOJIHbI

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

DJEKTPOMarHuTHBIE BOJIHBI, MX
CBOMCTBA U CKOpoCTh. [Ikana
AIIEKTPOMAarHUTHBIX BOJIH

[TpuHIUTIBEI paTUOCBS3H U
TeneBuaeHus. Pa3Butue cpencts
cBs3u. Pagnomokarust

Kontponbnas padota «Konebanus u
BOJIHBD)

IIpssMonuHENHOE pacIpoCTpaHEHUE
CBETa B OJHOPOJHOM Cpele.
TodeuHslit ICTOUHUK cBeTa. JIyu
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6{8

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



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

27

28

29

30

31

32

33

34

35

36

OtpaxkeHue cBeTa. 3aKOHBI
otpaxkeHus ceeta. [loctpoenue
M300paKeHHI B IMJIOCKOM 3epKalie

IIpenomienne ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

JlaGopatopHnas pabora «3mepenue
IIOKAa3aTeNs MPEJIOMIICHHS CTEKIIa»

JIunzel. [octpoenue nzodpaxeHmit
B JinH3e. PopMmyia TOHKOM JIUH3BI.
YBen4ueHue JTMH3bI

JlaGoparopnas pabota
«HccienoBanre CBOMCTB
M300paKeHUI B TUH3AX)

Hucnepcus ceera. CIIOXKHBIN COCTaB
oenoro cBera. L[et. JlTabopaTopnast
pabora «HabmroneHnue nucnepcun
CBETa»

Wntepdepennms cBera. Audpakiums
cBera. Judpakuuonnas pemeérka
ITonepe4HOCTh CBETOBBIX BOJIH.
Ionsipusanus ceera

Onrtuyeckre mpuOOpbl U YCTPOMCTBA
1 yCJIOBUS UX O€30I1aCHOTO
MPUMEHEHUS

FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKON MEXaHUKH.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7{6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

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



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

37

38

39

40

41

42

43

44

[ToctynaTel cienHaIbHON TEOPUH
OTHOCUTEJIbHOCTH

OTHOCHUTEIBHOCTD
OJTHOBPEMCHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

DHeprusi ¥ UMITyJIbC
pensTUBUCTCKOM yacTuubl. CBs3b
MacChl C SHEPrUeH U UMITYJIbCOM.
DHeprus MoKos

Konrponbnas padora «OnTHka.
OcHOBBI cIEIIUAJIBHON TEOPHUH
OTHOCHUTEIIBHOCTH»

®otonbl. Dopmyina [lnanka.
DHeprus u UMIyJIbc GoToOHA
OTKpBITHE U HCCIIEOBAHNE
dororddexra. OnbiTer A. T
Croneroa

3akoHsb! potodddexra. YpaBHeHHE

OuHmreitna i porodaddexra.

«Kpacnas rpanuma» gortorddexra

Jasnenue ceeta. OnbiThl [1. H.
JleOeneBa. XuMu4eckoe IeiCTBUE
cBETa

TexHuueckue ycTpoicTa u
HPaKTHYECKOE TPUMEHEHHE:
¢dboTorneMeHT, PoToNaTUHK,
COoJIHe4Has OaTapesi, CBEeTOAHO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf610

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cfel6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cffc4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

51

52

53

Penrenue 3amad mo reMe «DI€MEHTBI
KBAHTOBOU ONTUKH»

Mogaens aroma Tomcona. OmBITEL
Pesepdopna no paccesnuro a-
yactull. [Inanerapnas monenb atoma

ITocTtynater bopa

Wznyuenue u nornomieHrne GOoTOHOB
[P [IEPEXO0E aToOMa C OJHOrO
YPOBHS 3HEPTrUH Ha APyroil. Bubl
CIIEKTPOB

BomnHoBrIe cBoiicTBa yacTuil. BoaHEI
ne bpoiina. KopnyckynspHo-
BOJTHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Ty4YCHUE

OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiThl Pesepdopra mo
OIIPEIENICHUIO COCTaBa
PaarOaKTUBHOI'O U3TYUYCHUS

CoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Biusaue
PaZIMOAaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnaf.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-nsinydenue

DHeprus CBSI31 HyKJIOHOB B si/Ipe.
SAnepuHbie peakuuu. SaepHbIin

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0302

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

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

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

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

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356



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

54

55

56

57

58

peakTop. [Ipobnemsbl, nepcrneKTuBHI,
HKOJIOTMYECKUE aCTIeKThI SIEPHOI
SHEPreTHKU

DneMeHTapHble YacTullbl. OTKPBITHE
no3uTpoHa. MeTopl HaOMIOEHUS U
pPEruCTpaLvy 3JIEMEHTAPHBIX

yactull. Kpyriblii cton 1
«DyH1aMEHTaIbHbIE

B3anuMoiericTBus. EnquHCTBO

(bu3nUecKoil KApTHHBI MUPa»

DTanbl pa3BUTHs ACTPOHOMHUH.
[TpuknagHoe 1 MEPOBO33PEHUECKOE
3HaYeHHUE acTpoHOMUH. Bun
3B€3aHOrO HeOa. Co3Be3ausl, spKue
3BE3/IBI, IJIAHECTHI, UX BUAUMOC
npkenue. ConHeUHAs cHCTEMa

Comnane. CoyHeUHAas! aKTUBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3]

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TTIABHON
nocieaoBaTeabHOCTH. BHyTpeHHee
crpoeHnue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOKICHUH U
sBostonMn CoHIA U 3BE3]

Mneunsiii [IyTe — Hama
I'amaxtuka. IlooxxeHue U ABUKEHUE
Counnna B ['anaktuke. I'anakTuky.
UEpHepie AbIpHI B IApax rajlaKTUK

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

59

60

61

62

63

64

65

66

Bcenennas. Pa3beranue rajakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe nusnyuenue.
MeraranakTuka

Hepeuennsie nmpoGiembl
aCTPOHOMMHU

KonrponbHas pabora «DeMeHTHI
ACTPOHOMHMH U acTPOPUZUKI

Ob6o6maromuit ypok. Poib pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COITUATbHOM U
ATHYECKOH cdepax NesaTeTbHOCTH
YyeJIOBeKa

O6o6maromuit ypok. Pons u Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06matomuii ypok. Ponb
¢buznueckoit Teopun B
(dbopMUpOBaHUHU TIPENICTABICHHM O
¢bu3nueckoil kKapTHHE MUpa

O6o06matromuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpA B
00111eM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE 10JIE.
DJIEKTpOMarHuTHasl MHIYKIUS



PezepBHblii ypok. Ontuka. OCHOBBI

67 CIIeIMaIbHON TEOPUU 1
OTHOCUTEJIBHOCTHU
Pezepnrlit ypok. KBantoBasa puzuka.
68 3J‘ICI\I/I)CHTI)I}§():T OHOMUH U ’ 1 Bubmorexa HOK
p https:/m.edsoo.ru/f0d 1784
actpodu3uku

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4 !


https://m.edsoo.ru/ff0d1784




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI

10 KIIACC

Kon
MpPoBePSIeMOro
pe3yJbTarta

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

JleMoHCTpHpOBaTh Ha TpUMEpax polb U MeCTO (U3UKH B
10.1 (OpMHPOBAHNN COBPEMEHHOW HayyHOW KapTHHBI MUpPA, B Pa3BUTUU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN AEATEITbHOCTH

moaen

Y4YHUTHIBaTh TPaHUIIBI IPUMEHEHUS U3YIEHHBIX PH3NUECKUX MOJICTICH:
MaTepuanbHas TOYKa, WHEpIHMAIbHAs cucTeMa OTCYETa, abCONIOTHO
10.2 TBEPAOE TEJI0, UJICATbHBIN ra3; MOJEINU CTPOCHHUS Ta30B, )KUIKOCTEH 1
TBEPABIX TEJN, TOYEUHBIA JJIEKTPUUECKUHN 3apsi] — IpPU PELICHUU

¢duznyecKux 3a1a4y

Pacno3naBate puznueckue sBiaeHUS (MPOIECCHl) U OOBICHATHh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKOH TeopHuu
CTPOCHHS BEIIEeCTBA M JJCKTPOAMHAMUKH: pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JIBMDKEHUE, CBOOOIHOE TAJICHHUE
TeJ, JABW)KEHUE IO OKPYKHOCTH, MHEPIHS, B3aHMMOICHCTBHE TEIl;
103 mud¢ys3us, OpOYHOBCKOE IBUKEHHE, CTPOCHHUE JKUAKOCTEH H
' TBEPABIX TeJN, W3MEHEHHWE O00bEMa Tel TMpH HAarpeBaHHU
(OXJIaX/IeHNH), TEIUIOBOE pPaBHOBECHE, HCIIApCHHE, KOHJCHCAaIus,

IUTaBJICHUE, KPHUCTAJUIM3AlMs, KHIICHWe, BJIAXKHOCTh BO3/yXa,

MOBBIIICHUE JaBJIEHUS Tra3a INPU €ro HarpeBaHUM B 3aKPHITOM

cocyle, CBf3b MEXIy IapamMeTpaMu COCTOSHHS Ta3a B

M30IIpoIieccax; JACKTPU3AIMS Tell, B3aUMOJICHCTBHUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HUCHOJIb3ysd (U3NYECKHe
BEJIMYMHBI: KOOPAUHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWJIA, MMIYJbC Tela, KHHETUYECKas DJHEprus,
10.4 NOTEHIMAJIbHAS JHEPIus, MEXaHWdeckas pabora, MexXaHUYecKas
. MOIITHOCTh; TMpPH OMNMCAHUM IPABUIBHO TPAKTOBATh (UINUECKUN
CMBIC/I HCHOJb3YyEMbIX BEJIWYMH, UX OOO3HAUYEHUs W EJUHMLBL,

HAXOJIUTh (POPMYJIBI, CBSI3BIBAIONINE TAHHYIO (DU3MYECKYIO BETHUNHY

C ApYIr'uMH BCIIMYNHAMUA



10.5

10.6

10.7

10.8

10.9

OnuceiBaTh HM3yYEHHBIC TEIJIOBBIE CBOWCTBA TEJN M TEIUIOBBIC
SBJICHHSI, WCIIOJIB3yS (U3WYecKkne BEIWUYHMHBL JaBJICHHE Tasa,
TeMIlepaTypa, CpEIHss KHHETHYeCKash JHEPrusi XaoTHYECKOTO
JBUKCHHSI MOJICKYJ, CPEIHEKBaJpaTUYHAas CKOPOCTh MOJICKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OJHeprus, pabora rasa,
KO3((UIIMEHT TMOJE3HOr0 MEUCTBUS TEIJIOBOTO JBUTATENS; TMPH
OMHMCAaHWUU  MPABWIBHO  TPAaKTOBaTh  (DU3UYECKUHA  CMBICT
UCTIOJIb3YEMBIX BEJIMYWH, UX O003HAUYCHHS M CIUHUIIBI, HAXOJHUTH
(GOpMyJIBI, CBS3BIBAIOIINAE JAaHHYI (HU3UYCCKYI0 BEIUYUHY C

ApYyTUMU BCIIMYNHaAM

OnuceiBaTh W3YYEHHBIE JJICKTPUYECKHE CBOMCTBA BEIIECTBA U
ANIEKTPUYECKUE SBJICHHS (MPOIECCHI), HCIONB3YS (PU3NIECKUE
BEJIMUMHBI:  DJIGKTPUYECKUN  3apsid,  DIEKTpHUYecKoe  IoJie,
HANpsDKEHHOCTh TOJISA, TMOTEHIMANl, Pa3HOCTh IOTEHIMAJIOB; IPHU
ONMHMCAHWW  TPABWIBHO  TPAKTOBaTh  (DU3WYECKHA  CMBICT
UCTIONIb3YEMBIX BEJIMYUH, WX O0O3HAUCHUS U EIUHHIIBI; YKA3hIBATh
(bopMyIIbI, CBSA3BIBAIOIIUE JaHHYIO GU3UYECKYIO BETUYHHY C IPYTUMHU

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECChl U SBJICHUS, HCIONb3Ys
¢bu3nyeckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHHMS, I,
IT n I1I 3axonsl HpIOTOHA, 3aKOH COXpPAHEHUSI MEXaHUYECKOW YJHEPT UM,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUII CYNIEPIIO3ULIMH CUJT, IIPUHIUIT
pPaBHONPABUS HHEPLMAIBHBIX CHUCTEM OTCYETA; MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBA3b
CpeAHEN KMHETHYECKOW DHEPrUU TEIUIOBOIO ABUXKCHHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoi, MepBblii 3aKOH TEPMOJANHAMMKH; 3aKOH
COXpAaHEHHs DIIEKTPUYECKOro 3apsiaa, 3akoH Kysona; mpu sTom
pa3IuyuaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTH4ecKoe

BBIpQ)KEHUE U yCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATD OCHOBHBIC TPHUHIUIBI JACHCTBUSA MAaIIWH, TPUOOPOB M
TEXHUUYECKUX YCTPOWMCTB; pazNu4aTh YCJIOBUS HX 0OE30MacHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SBICHUN
U TIPOIIECCOB C UCIIOJIb30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPCHHUN;
pu 3ToM GOopMyJIMPOBAThH NMPoOIeMy (3aauy) U TUIIOTE3y Y4eOHOTo
OKCIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHuUs, MPOBOAUTH OIBIT U (POPMYJIHPOBATH BHIBOJIBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OcymiecTBisATh TNpsIMBIE U KOCBEHHBIE H3MEpeHUs (U3HUECKUX
BEJIMYUH; TPU 3TOM BHIOMPATH ONTHUMAIBHBIA CIIOCOO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OICHKHU HOFpeH_IHOCTef/'I I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMU BETUYMHAMU C
WCIIONIb30BaHUEM TPSMBIX HU3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOH 3aBUCHMOCTHU
(U3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IETaTh BHIBOIBI 1O

pe3yjibTaTaM UCCICAOBaHUA

CoOnromate mpaBwiia 0e30MacHOTO TpyAa TMpH  MPOBEIACHUU
UCCIICIOBAaHU B paMKax y4eOHOTO JKCIEepUMEHTa, Yy4eOHO-
UCCIIEI0BATENIBCKON U MPOEKTHOM JESTENEHOCTH C MCIOIb30BaHUEM

W3MEPHUTEIIbHBIX YCTPOUCTB | JTA0OPATOPHOTO 000PYAOBAHUS

Pemate pacuérHbie 3a1a4u ¢ SIBHO 3aIaHHON (PU3HUECKON MOJICIIBIO,
I/ICHOJ'IBBYﬂ (1)I/I3I/I‘ICCKI/IG 3aKOHBI "N HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a
yCIOBHS 33Ja4ydl  BBIOMpaATh (U3MYECKYI0 MOJENb, BBIIEIATDH
dbuznyeckre BeTUYUHbBI U GOPMYIIbI, HEOOXOAUMBIE NS €€ pelIeHUs,
MPOBOJIUTh Ppacu€Thl M OICHUBATH PEATBHOCTh IOJYYCHHOTO

3HAYCHUS PUINICCKON BEITUIHHBI

Pemate  kayecTBEHHbIE  3aJaud:  BBICTpPAMBaTh  JIOTMYECKH
HEMPOTHUBOPEUUBYIO LIEMIOYKY PACCYKICHUM C OMOPO HA NU3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IG SIBJICHHUA

Hcnonb30BaTh TpU  pelIeHUH Y4YeOHBIX 337a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpUPOBAHMS,
MHTEPIpEeTallui M MPEJCTaBICHHUs y4eOHOH M Hay4dHO-NOIYJISIpHON
MHPOpPMAaLKH, TIOTYICHHOW U3 PA3IIMYHBIX UCTOYHUKOB; KPUTHIECKU

aHAJIM3UPOBATh MOJTyYaeMyto HH(pOpMaIuio

[TpuBOaUTH MpUMEPHI BKJIAJa POCCUMCKUX M 3apyOe HBIX Y4EHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTUH

Mcnonb30BaTh TEOPETHUUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHON
KHU3HM JUid  o0ecriedeHHuss O€30MacHOCTM NpuU  OOpalleHuu ¢
npubopaMH M TEXHUYECKUMHU YCTPOMCTBaMH, ISl COXpaHEHUs
3M0POBbS M COOJNIONEHUS HOPM SKOJIOTUYECKOTO ITOBEICHUS B
OKpYXKarolleu cpeae

PaGoTaTe B rpynie ¢ BHIITOJHEHUEM Pa3IMUHbIX COLUAIBHBIX POJICH,
IUIAHUpOBaTh  paboOTy TIpyHmbl, pPalUOHAIBHO pacHpeiesiTh

00S3aHHOCTH H IJIaHUPOBAThL ACATCIBHOCTH B HCECTAaHAAPTHBIX



11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjbTarta

11.2

11.3

11.4

CUTyalusx, aJ€KBAaTHO OLCHUBATH BKJIAaAd KaXXJOT'0 M3 YYaCTHHUKOB

TPYNITBI B PEIIEHHE pacCMaTpUBaEMOM MPoOIeMbl

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUsSI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEero 0o1ero 0opa3oBaHus

JleMoHCTpHpOBaT, Ha TMpHUMEpax poidb H MecTo (u3uku B
(GhOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B MPAKTUYECKOUN AEATEIbHOCTH

JFO/Ie, IETIOCTHOCTD U €AMHCTBO (PU3NYECKON KapTUHBI MUpa

YYHUTHIBATH TPAaHUIIB IPUMEHEHUS N3YIEHHBIX PH3NUECKUX MOJICTICH:
TOYEYHBIN DJIEKTPUYECKUN 3apsl, siACpPHAs MOZEINIb aTOMa, HyKJIOHHAs

MOZCJIb aTOMHOTI'O Apa IMPpU pCHICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4d

Pacrio3naBath gu3ndeckue sBIeHUs (MPOILECCHl) U OOBICHATH UX HA
OCHOBE 3aKOHOB JJICKTPOJAWHAMUKM M  KBAaHTOBOM  (DU3HKH:
JIEKTpUYECKasi MPOBOJAUMOCTh, TEILIOBOE, CBETOBOE, XHMMHYECKOE,
MAarHUTHOE  JEWCTBUA  TOKA,  B3aUMOJEUCTBHE  MArHUTOB,
AIIEKTPOMArHUTHAS WHAYKLMSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JEKTPOMarHUTHbBIE
KoieOaHusT W BOJIHBI, TPSIMOJIMHEWHOE pacIpOCTpPaHCHUE CBETa,
OTpakeHHe, TMpeliomyieHHe, uHTepdepeHuus, audpakuus u
MOJISIPU3aIUsl CBETA, JUCIIEPCUs CBETa, (POTOANEKTpUUIecKuil 3pdexT
(boTtordexT), cBeTOBOE naBlICHWE, BO3HUKHOBCHHE JHMHEHYATOTO
CIIEKTpa aroMa BOJOPOJA, ©CTECTBEHHas © HCKYCCTBEHHAs

pPaarnOaKTUBHOCTDb

OnucelBaTh U3y4YEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE,
MarHMTHBIE, ONITUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD PA3INYHBIX
cpel) ¥ DICKTPOMArHUTHBIE SIBICHHUS (MIPOLIECCHI), HCIOIB3Ys
dbuznyeckue BENWYMHBI: OJEKTPUYECKUU 3apsj, cujla TOKa,
ANIEKTPUYECKOE  HAMpSIKEHHE, DBJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh noteHuuanos, I/C, paboTa Toka, HHIYKIMS MAarHUTHOTO
nosst, cuna Awmmnepa, cuina JlopeHua, WHAYKTUBHOCTh KaTYIKH,
SHEPTHUsl JEKTPUYECKOrO0 M MAarHUTHOrO MOJEH, MEPUOJ U 4acToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps]l U CUJa TOKa B ITpoLiecce

rapMOHUYECKUX  OJJIEKTPOMAarHUTHBIX  KosieOaHwii,  (oKycHoe



11.5

11.6

11.7

11.8

11.9

11.10

11.11

pacCTOsTHUE W ONTUYECKAas CUjla JIMH3BI, IIPU ONHMCAHWM IIPABUIBLHO
TpakTOBaTh (U3NYECKUH CMBICI HCIIOJIb3YEMbIX BEJIWYMH, HX
0003HaueHHUsI W EAMHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE

JAaHHYI0 (PM3UYECKYIO BEJIMUYHUHY C APYTUMH BETMUYMHAMU

OnuceiBaTh U3YUYEHHbIE KBAHTOBBIC SIBIIEHHSI U  IPOIECCHI,
UCIIONB3Yys (pU3MYecKue BEIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JITUHA BOJHBI M YacTOTAa CBETAa, YHEPTHs U UMITYJIbC (POTOHA,
NEepHOJ IIOJIypacnaaa, JHEPTUs CBA3U aTOMHBIX sJ1€p; IPU OIIMCaHUU
NpaBUIBHO TPaKTOBaTh (U3UYECKUH CMBICT  HCIOJIb3YEMbBIX
BEJIMYMH, MX OOO3HAUYEHMs] M E€IUHHULIBI; YKa3blBaThb (OPMYIIbI,
CBSI3bIBAIOLIME JIAHHYIO (U3NYECKYI0 BEIMYUHY C JApPYrUMU

BCIIMYHMHAMU, BBIYUCIIATH 3HAYCHUC (1)I/I3HI{GCKOI>’I BCIINMYHUHBI

AHanmu3upoBaTh (PU3WYECKHE TMPOIECChl W SIBJICHUS, HCIONb3YS
dbuznueckue 3aKOHBl W OPHHOUIBL: 3akoH Oma, 3aKOHBI
MOCJIEIOBATEILHOTO U NapaJljIeIbHOTO COEAMHEHHUS! MPOBOJIHHUKOB,
3akoH [[oyins — JIeHiia, 3aKkoH 31€KTPOMarHuTHOM UHAYKIIUH, 3aKOH
MPSIMOJIMHEHTHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHHUS CBETA,
3aKOHBl IIPEJIOMJIEHUS CBETa, YpaBHEHME ONHINTEHHA  JUISA
dotorddekra, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH COXPaHCHHS
WMIyJIbCa, 3aKOH COXPAHEHUS OHJIECKTPUUYECKOTrO 3apsifa, 3aKOH
COXpaHEHUs MacCOBOTO 4HClIa, TMOCTyJdaTel bopa, 3akoH
paaMOAaKTUBHOIO paclaja; MOpH 3STOM pa3inyaTh CIOBECHYIO
(GhopMyITHPOBKY 3aKOHA, €0 MATEMAaTHIECKOE BEIPAKEHUE U YCIIOBUS

(rpaHu1bl, 06;1aCTH) IPUMEHUMOCTH

Onpez[enﬂn, HaIpaBJICHUEC BCKTOpa HMHAYKOHWW MAardHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

CtpouTs M ONUCHIBATH H300pa)K€HUE, CO3/1aBa€MOE ILJIOCKUM

3€pKajoM, TOHKOW JIMH30M1

BEITONHATE 9KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MYECKUX SBICHUN
U TIPOLIECCOB C UCIOJIb30BAHUEM TNPSIMBIX U KOCBEHHBIX M3MEPEHUI;
npu 3ToM GOpMYyIHUPOBATH MpodIeMy (3a1ady) U TUIIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  HPEATI0KEHHOTO
000pyT0BaHUs, IIPOBOAMTH OIBIT ¥ (POPMYIUPOBATH BHIBOIBI

OcCymecTBIsATh TpsIMBIE W KOCBEHHBIC H3MEPEHHsS (U3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJBHBIN CIIOCO0 M3MEPEHUs U
UCTIOJIb30BaTh U3BECTHBIE METOBI OLIEHKHU MTOTPEUTHOCTENH U3MEPEHUN
HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHH C UCIIOIB30BaHUEM

OpSAMBIX HM3MEpPEHHH; NpH 3TOM KOHCTPYHPOBaTh YCTAHOBKY,



11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

¢buKkcUpoBaTh pe3yNbTaThl MOIYYEHHONW 3aBUCHUMOCTH (U3UYECKUX
BEJIMYMH B BUJIE TAOJUIL ¥ TPAPUKOB, J€JIaTh BHIBOBI 110 PE3yJIbTaTaM

HUCCICI0OBaHUA

CobmiomaTe mnpaBmia 0€30MacHOr0 TpyJda MpU HPOBEICHUU
UCCIICZIOBAaHUI B paMKax y4eOHOro OJKCIEpHMEHTa, Yy4eOHO-
HCCIIEI0BATEIBCKOM U MTPOEKTHON JIEATEIIEHOCTH C HCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPONUCTB U J1aDOPaTOPHOTO 000PYI0BAHMS

Pemate pacuérHbie 3a1aun ¢ SIBHO 3aIaHHOW (PU3HUECKON MOJICIBIO,
I/ICHOJ'IBBYﬂ (1)I/I3I/I‘ICCKI/IG 3aKOHBI "N HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a
yCIOBHS 33Ja4ydl  BBIOMpaATh (U3MUECKYI0 MOJENb, BBIICIATDH
dbuznyeckre BeTUYUHbBI U GOPMYIIbI, HEOOXOAUMBIE NS €€ pelIeHUs,
MPOBOJIUTh Ppacu€Thl M OICHUBATH PEATBHOCTh IOJYYCHHOTO

3HAYCHUS PUINICCKON BEITUIHHBI

Pemate  kayecTBEHHBIE  3aJa4d:  BBICTpPAMBATh  JIOTHYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUN C OIIOPOM HA U3YUYEHHBIE

3dKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb30BaTh TpU  pelIeHUH Y4YeOHBIX 337a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpUPOBAHMS,
MHTEPIpEeTallui M MPEJCTaBICHHUs y4eOHOH M Hay4dHO-NOIYJISIpHON
MHPOpPMAaLKH, TIOTYICHHOW U3 PA3IIMYHBIX UCTOYHUKOB; KPUTHIECKU

aHAJIM3UPOBATh MOJTyYaeMyto HH(pOpMaIuio

OOBSICHATH MPUHIUIBI ACHCTBUS MAIllMH, MPHOOPOB M TEXHUYECKUX
YCTPONCTB; pazianyaTh YCJIOBUS MX O€30IaCHOTO HCIOJIb30BAHUS B

IIOBCEIHEBHOMN KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B 00BICHEHNE NTPOLIECCOB OKPYKAIOILEr0

MHpa, B pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HH Ui oOecriedeHHss O€30MacHOCTH TpU  OOpaIieHuu ¢
npubopaMH W TEXHHUYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
3MI0pPOBbS M COONIOJIEHUST HOPM SKOJOTHYECKOTO TIOBEIEHHUS B
OKpYXalollei cpeae

PaboTath B rpymme ¢ BBIINOJHEHHUEM Pa3IUYHbIX COLMATIbHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TpyHNbl, PalUOHAIBHO  PaCHpEedeisiTh
0651321HHOCTI/I U IUIAHUPOBATH ACATCIBHOCTH B HCCTAHAAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OIEHMBATh BKIAJ KaKIOTO M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil POOIeMBbI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon Konx nposepsiemoro
pa3jiena 3JIeMEHTAa

IIpoBepsieMble 3JIeMEHTHI CO/IEPKAHMS

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHH A

1.1
1
1.2
2
2.1.1
2.1.2
2.1
2.13

®uszuka — Hayka o mnpupone. Hayunbie
METObI IO3HAHUS OKpY>Katouiero mupa. Poip
JKCIIEPUMEHTAa M TEOpUM B  IIpouEcce

MO3HAHUS TPUPOLL. DKCIIEPUMEHT B (pr3nke

MopenupoBanue (QHU3MYECKUX SBICHUH U
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
dusnyeckne 3aKOHBI U TEOPUH. [ paHUIIBI
NPUMEHUMOCTH  (U3WYECKHX  3aKOHOB.
[Mpuanmn coorBercTBus. Poms u  MecTo
¢u3ukn B (QOPMHPOBAHUM COBPEMEHHOM
HAy4YHOW KapTHHBI MHpPa, B MPAKTHYECKON

NESITENbHOCTH JIIOJIEN

MEXAHUKA

##H#HPar#t#HKITHEMATUKA
Mexanunueckoe IBUKEHHUE.
OTHOCHUTENBHOCTD MEXaHUYECKOT O

nBuxeHus. Cucrema orcuéra. TpaekTopust

[lepememnienue, CKOPOCTh (CPEIHSS CKOPOCTH,
MTHOBEHHAss CKOPOCTb) U  YCKOpEHHue
MaTepHUaTbHOW TOYKH, MX MPOEKIUH Ha OCU
CHUCTEMBI KOOPJMHAT. Crnoxenue

nepeMemeHI/Iﬁ H CJIOKCHUC CKOpOCTeﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE JBUOKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHHUs, NyTH W IepeMelIeHus

MaTepI/IaJILHOﬁ TOYKHU OT BPEMCHU



CBoOoaHoOe majieHre. Y CKopeHue

CBOOOIHOTO TaJECHUA

Kpusonunueiinoe neumxenue. PaBHOMepHOE
JNBIKEHNE  MaTEepUAJIBHOW  TOYKM IO
2.1.5 OKPY>KHOCTH. YTIJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. [Iepuon 51 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHudyeckue  yCTpONCTBa:  CIHMIOMETP,
2.1.6 JBUKEHHE CHApSI/IOB, LIETIHBIE M PEMEHHbIC
nepenayu
[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM  ckopoctd.  HccimenoBanue
COOTHOILICHUS MEXIY Iy TSMH,
IIPOMJEHHBIMU TEJIOM 3a I0CJIE0BATEIbHBIE
paBHBIE  INIPOMEXYTKM  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JABW)KEHHU C HadaJbHOU
CKOpOCThIO, paBHOW HyJ0. M3yudeHue
IBW)KEHMSI IIApUKa B BSA3KOM JKUIKOCTH.
N3yuenne nBUKEHHSA Tesa, OpPOLIEHHOTO

TOPU30HTAIBHO
##H#Par### INHAMUKA

[Ipuniun  oTHocutenbHOCTH  [anmies.
2.2.1 IlepBeii 3axkoH HeroTona. HMuHepumanbHble

CHCTEMBI OTCUéTa

) Macca tena. Cuna. [Ipunuun cynepno3unuu

CHUJll

29 Bropoii 3akon HeroTOHA 1111 MaTepHalIbHON

523 TOYKA B WHEPIHAIBLHOW CHUCTEME OTCuéTa
(UCO). Tpermit 3axkoH HerooTtoHa st

MaTCpHUaJIbHBIX TOUYCK

3akoH  BcemupHoro tarorenus. Cuna
224 TskecTd. [lepBas kocMHueckas CKOPOCTb.

Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka



23

2.2.6

2.2.7

2.2.8

229

2.2.10

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBXXCHU S u cujia TPCHUA IIOKO4.
Koaddumnment tpenns. Cuna conpoTUBICHUS

IIpU ABUXKCHUU TCJIAa B ) KUAKOCTHU HUJIU T'a3C

HOCTyHaTeJ'ILHOG " BpalllaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO Tela

MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPAILICHUS.
[1ireuo cumel. YcinoBus paBHOBECUS TBEPAOTO
tema B UCO

TexHuueckue yCTpOMCTBA: IOALIUITHUKY,

ABHUKECHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTrueckue paboTel. M3ydueHue aBMKEHUS
Opycka TO HAKJIOHHON IUIOCKOCTH TIOJ
NEUCTBUEM HECKOJIbKHX cuil. McciaenoBanue
3aBUCUMOCTH CUJI YIIPYTIOCTHU, BO3SHUKAIOIIUX
B JedopMUpyeMoil MpyKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JIe(OopMaIHH.
Uccnenoanue YCIIOBUI paBHOBeECHS

TBépI[OFO TCJIa, UMCIOUICTO OCh BpalllCHUA

###Par#H###3AKOHBI COXPAHEHIA B MEXAHUKE

2.3.1

232

233
234

235

2.3.6

I/IMHy.TIBC MaTCpHaHLHOP’I TOYKH, CHUCTCMBI
MaTCpHalbHbIX TOYCK. I/IMHy.TII)C CUJIBI H

M3MEHEHUE UMITyJIbCca Tela
3akoH coxpaHeHus wumMmnyiasca B HCO.
PeaktuBHOC ABHXKCHHE

Pabora cuibl

MOIITHOCTb CHUJIBI

Kunernueckass  sHeprusi  mMaTepUabHOU
ToukH. Teopema 0 KHHETUYECKON SHEPTUU
[TorenmaneHass sHeprus. I[loreHunanbHas
SHEpTUst yIpyro nehopMUPOBAHHOM
npykunbl. [loTeHIManbHas »HEpPrus Tena

BOJIM3HU MMOBEPXHOCTHU 3eman



3.1

2.3.7

2.3.8

239

2.3.10

[ToTeHumanbHble 1 HEMOTEHIIUAIBHBIE CUJIBI.
CBs3b pabOTBl HEMOTEHIUAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPIUMn
CUCTEMBI TeNl. 3aKoH COXPaHEHHUS
MEXaHUYECKOW SHEPTUU

VYupyrue u Heynpyrue CTOJIKHOBEHHUS
TexHnueckue yCTpONCTBA: IBHKCHHUE PAKET,
BOJOMET, KOTep, NPY>KUHHBIN TUCTOJIET
[Ipaktnueckue paboTel. W3yueHnue cBs3u
CKOpOCTEM Tel MpH HEynpyrom yzape.
UccnenoBanne cBsizu pabOTBl  CHUJIBI €

U3MEHEHHEM MEXaHUYeCKOM OHCPTUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE ~ TOJIOKEHUS  MOJEKYJSIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
neuwxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOHeﬁCTBHﬂ HaCTHll BEUICCTBA

Mogenu cTpoeHus Tras3oB, KUIKOCTEH U
TBEPABIX Te€d U OOBSCHEHHUE CBOWCTB

BCIIIECTBA HA OCHOBE ATHX MOJIC/ICH

Macca wmonekyn. KomudectBo BemecTsa.

[TocrosnHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Lienscus

Mopnens wupeanbHoro rasa. (OCHOBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETUIECKOM

TCOpHUU UACAIBHOTO Ira3a

AOGcooTHas TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKON SHEpruu TEILIOBOIO
IOBYOKEHMs dactull rasa. [llkama temneparyp

KennBuHa

VYpaBuenune Kianeiipona — MeHzeneesa.

3akoH JlanbToHa



3.2

3.1.10

3.2.1

322

323

3.24

3.25

3.2.6

3.2.7

I"a3oBbIe 3aK0HBI. M30mpo1IeCcChl B UACaTbHOM
ra3€¢ C IMMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30Xo0pa, n3odapa

TexHuueckue  yCTpOMCTBA:  TEPMOMETP,

O6apometp

[TpakTuueckue pabotbl. M3MepeHune macchl
BO3/yXa B KJIaCCHOUN KoMHare. HcciienoBanue
3aBHCHUMOCTH MEXIY napameTpamu

COCTOSIHUA pa3pCKECHHOT'O ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamMuueckass cucreMa. BHyTpeHHsS
JHEPrusi TEPMOAMHAMMYECKOM CHUCTEMBI U

Ccoco0bl €€ N3MEHEHUS

KonungectBo TemnoTs! 1 paboTta. BHyTpeHHAs

OHEPTIHUsA OAHOATOMHOI'O HACAJIBHOIO ra3a

Buapl Temonepenayu: TEMIONPOBOIAHOCTD,
KOHBEKIIHS, H3TydeHHe. TerioéMKOCTh Tena.
VYnenpHas TEMJIOEMKOCTH BellleCcTBA. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCTIJIOTICpEaaic

[TepBrIit 3aKOH TEPMOINHAMUKH.
IIpumeneHue IIEpBOro 3aKOHA
TEPMOJUHAMUKU K U30IIpOLECCaM.

I'paduueckas mHTEpIIpETAINs pabOTHI ra3za

TernoBble MamuHbl. IIpuHUMNBL nEeCTBUS
TeITIOBBIX MamuH. [IpeobpazoBanus sHEPTUA
B TEIOBbIX MammHax. Kosddumnment
none3noro aeiictBus  (mamee —  KIIJI)

teroBoit mammubl. [{ukin Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpaTtumocTs mpoleccoB B MPHPOJE.
TemnoBele  nmBUraTenu.  ODKOJIOTMUYECKHE
POOJIEMBI TETIJIOIHEPTeTUKU

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOANUJIBbHUK, KOHAUITUOHCD



33

4.1

3.2.8

[IpakTnueckue paboTHI. N3mepenne

YIEIbHON TEIUIOEMKOCTH

#i#HPar### AT’ PEIATHBIE COCTOSHWA BEHHIECBA. ®A30BbIE

3.3.1

332

3.33

334

3.35

3.3.6

3.3.7

4.1.1

4.13
4.1.4

[NEPEXO/IbI

[TapooGpazoBanue " KOHJICHCAIIHSL.
Hcnapenue u kumeHue. Y7enbHas TEIUIOTa
napooOpa3zoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPLI KUIICHUSA OT JABJICHUSA

AOCONIOTHAsT W OTHOCUTENIbHAS BJIAKHOCTH

Bo3ayxa. HacselmeHHslil map

TBépmoe  Temo.  Kpucramnmueckue u
amMmopdHbie Tenma. AHHU3ZOTPONHS CBOWCTB
KpUCTAJJIOB. Kunkue KpUCTAJUIBIL.
CoBpeMEeHHbIE MaTepHUaIbI

[InaBneHune W Kpucramauzanus. Y aejbHas
teruiorta miaBneHus. Cyonumanmst
YpaBHeHHe TEIIOBOro OanaHca
TexHuueckue yCTpONCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTEpUaIOB, B TOM
qlcJie HAHOMAaTepHUaJIOB, U HAHOTEXHOJIOTUHU
IIpaxkTrueckue paboTsI. N3mepenue

BJIAXKHOCTH BO3aYyXa

OJIEKTPOAMHAMUKA
##HPari#H##OJIEKTPOCTATUKA

Onexktpuzauust Teia. OJEKTPUUECKUH 3aps.

Z[Ba BUJIA DJICKTPUYCCKHUX 3apsAd0B

HpOBO,I[HI/IKI/I, AUIJICKTPHUKN n

MOJIyIPOBOTHUKH
3aKOH COXpaHEHHUs AIIEKTPUUYECKOTO 3apsiia
B3aumonerictBue 3aps10B. 3akoH Kynona

Onexktpuueckoe  nose.  Hampsx€HHOCTB

ANEKTPUYECKOTO TOJIA. [TpunHumn



4.2

4.1.10

cynepno3unuu. JIMHUKM — HanpsHKEHHOCTH

SJICKTPHUYCCKOIO ITOJIA

PaGora cwun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

HpOBOI{HI/IKI/I U AUBJICKTPUKHU B ITOCTOSSHHOM
QJICKTPUYCECKOM  IIOJIC. I[I/IBJ'ICKTpI/ILICCKaH

IMPOHUITACMOCTb

ONEeKTPOEMKOCTD. Konpencarop.
DNeKTpOEMKOCTh IIOCKOTO KOHJCHCATOPA.

DHeprus 3apsH>KEHHOT0 KOHJIEHCATOpa

TexHuueckue yCTpOMCTBA:  DIIEKTPOCKOIL,
JNEKTPOMETP, BJIEKTPOCTATUYECKasl 3alIUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHUHBIA MPUHTEP

[IpakTnueckue paboTHI. N3mepenne

BHGKTPOéMKOCTI/I KOHACHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

PA3JIMYHBIX CPEJJAX

Vcaopus CyHICCTBOBAaHUSA IIOCTOSAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HctouHuku TOKA.

Cuna toka. [locTostHHBIN TOK
Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

DNEKTPUUECKOE CONPOTHUBIICHUE. Y IEIbHOE
COIIPOTHBIICHUE BELIECTBA
ITocnenoBarensHoOE, napajiesbHOE,
CMEIIAHHOE COEANHEHNE TPOBOHUKOB
Pabota snextpuyeckoro Toka. 3akoH Jlxoyns
— Jlenna

MOIHOCTB 3IEKTPUIECKOTO TOKA
anekTponaBkymas cuna (mamee — SC) u
BHYTPEHHEE  CONPOTUBJICHHE  HCTOYHMKA
ToKa. 3akoH OMma A MOJHOM (3aMKHYTOM)

SHGKTpI/I‘leCKOﬁ OeIIu. KOpOTKOC 3aMBIKaHHC



4.2.8
4.2.9
4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KUJIACC
Kon Koanposepsiemoro
pasnena 3JIEMEHTA
4

DNeKTpoHHAsT  IPOBOAMMOCTh  TBEPIBIX
METAJUIOB.  3aBHCHMOCTH  CONPOTHUBICHHS
METaJJIOB oT TEMIEPATYyPHI.
CBepXIpoBOJIUMOCTh

DnexTpuueckuid TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonynpoBOAHUKH. Cob6cTBeHHas u
pUMecHas MIPOBOANMOCTH
MOJIypOoBOIHUKOB. CBOMCTBA p-n nepexoaa.

[TomynpoBOIHUKOBBIE TPUOOPEI

DJIEKTPUYECKU  TOK B DJIEKTPOJIUTAX.

3JIGKTpOHI/ITI/I‘-IeCKa$I Jucconuanus.
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B rasax.

CaMOCTOATEIBHBIA W HECAMOCTOATEIbHBIH
paspsa. Pa3nuyHbie TUITBI CAaMOCTOSTENBHOTO

paspsaa. Monnus. [1nazma

TexHuueckue  yCTpOMCTBA:  aMIlepMeETp,
BOJITMETP, PEOCTAaT, MCTOYHHKH TOKA,
AJIEKTpOHArpeBaTEbHbIE pudopHI,
3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  COIIPOTUBJICHMSI, BAKYYMHBIN
IWOA, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0J, raJlIbBaHHKa

[IpakTnyeckue paboTHL. N3yuenue
CMEILIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepenne DOJIC HCTOYHHMKA TOKAa M €ro
BHYTpEHHEro comnpoTuBieHus. Habmonenue

QJICKTPOJIN3a

IIpoBepsieMbIe 3JIeMEHTHI COAEPKAHUS

OJIEKTPOAMMHAMUKA



4.3

##HPar#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

4.3.1

432

433

434

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

WHAYKLAS

IlocTostHHBIE MarHuThel. B3amMmoaencTBue

IIOCTOSIHHBIX MarHuToB

MaruautHOoe T1IONIE. BekTOop MarHMTHOM
nHaykuud.  IlpuHnun — cynepno3uuuu.
JImanm MarmuTHOM MHAYKuuu. KapruHa
JUHUM MarHUTHOM MHIAYKLUU  TIOJIS

IIOCTOSIHHBIX MarHuToB

MarautHoe 1oJieé MPOBOJHUKA C TOKOM.
KapTtuna nuHuii nosist JJIMHHOTO MPSMOTO
MIpOBOAHUMKA W 3aMKHYTOT'O KOJIBICBOTO
MIPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. B3aumoaeiicTBiue NpoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE
Cuia Jlopenua, eé MOJTYJ1b u
HamnpasjeHue. JIBuKeHue 3apsKeHHOU
YaCTHUIIbI B OJJTHOPOTHOM MarHUTHOM TIOJIE.
PaGora cunel Jlopenia

SIBneHue 3NeKTPOMArHUTHON MHAYKIIUU
[ToTok BeKTOpa MarHUTHON UHAYKIIMHU
OJIC WHIYKIUH. 3akoH
3JIEKTPOMArHUTHOM MHAYKLUMHU Dapanes
BuxpeBoe »snextpuueckoe mnose. OJIC
WHAYKIMA B TPOBOAHUKE, ABMKYIIEMCS
MOCTYNaTeJIbHO B OJIHOPOJTHOM
MarHUTHOM II0JIE

ITpaBuno Jlenna

NHIYKTUBHOCT. SIBnenue
camouHaykuu. 3/1C camouHyKuuu
DHeprusi MarHUTHOTO MOJSl KaTylIKHA C

TOKOM

DJIEKTpOMarHUTHOE I10JIE



TexHuueckue yCTpOMCTBA: MOCTOSHHBIE
MAarHuThlI, QJICKTPOMAIrHUTHI,
4.3.14 3JIEKTPOJBUTATEITb, YCKOPHUTETTH
OJICMCHTAPHBIX  YaCTull, HWHAYKIOHOHHAA

1I€4Yb

[IpakTnyeckne  pabOTHI Nzyuenue

MarHUTHOTO TOJS KaTYIIKA C TOKOM.

Uccnenosanne nelcTBUSI MOCTOSHHOIO
43.15

Mar"dura Ha pamKy C TOKOM.

Uccnenosanune SIBJICHUS

JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHMA 1 BOJIHBI

#HHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC
KoJjieOanus. ['apMoHMYecKue KoJieOaHUsI.
Ilepuon, wacrota, ammumtyna u (dasa

KOJIeOaHui

[IpyxuHHBIA MagTHUK. MaTeMaTU4eCcKuit

MasATHHUK

YpaBHeHHE TapMOHUYECKUX KOJIeOaHMI.
5.1.3 Kunemaruueckoe u TUHAMHYECKOE

51 OITHCaHKe K0JIe0aTeIbHOTO JABUKCHUA

[IpeBpaienue SHEPTUHN npu
rapMoOHMYECKHX  KonebOaHusx.  CBs3b
514 AMILUIUATY b Koae0anuii HUCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMU KojieOaHuii eé

CKOpPOCTH U YCKOPEHHUS

KonebarenpHbiii  koHTYp. CBOOOMHBIE
OJICKTPOMArHMuTHBIC KOHCGaHI/IH B
UACaTbHOM  KOJIEOATEIIbHOM  KOHTYDE.
515 Amnaorus MCXKIAY MCXAaHUYCCKUMHU U
AJIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU.

®opmyia Tomcona



5.1.9

5.1.10

5.1.11

5.1.12

3aKOH COXpaHEHUs SHEPTUH B UI€aTbHOM

KoJebaTeTbHOM KOHTYpE

BoinyxneHHbie MEXaHUYECKUE
koneOanusa. Pesonanc. Pe3onaHcHas
KpHUBasl. BreinykaeHHbIe

OJICKTPOMArHMTHBLIC KOJICOaHMS.

[lepemennbiii  Tok. CuHYcCOUAANBHBIN

HepeMeHHHﬁ TOK.

MomHocTh MIEPEMEHHOTO TOKA.
AMIUIUTYHOE U IEHCTBYIOIIEE 3HAYECHHE

CHJIBI TOKA W HAIIPSXKCHUA

Tpancdopmarop. [IpounsBoacTBo,
nepenaya v noTpebIeHue AMeKTPUISCKOM
SHEPruu. OKOJOTHYECKHE PUCKH MpH
MPOU3BOJICTBE DJIEKTPUUECKOW HHEPTHUU.
KynsTypa HCIIOJIb30BaHUS

3JIEKTPOIHEPTUHU B OBCEIHEBHOM KU3HU

Texuuueckue ycTpoiicTBa: celicmorpad,
INEKTPUYECCKUI 3BOHOK, JIMHUU

QJICKTponepcaavd

[Ipaktuyeckue paboTel. HMccaenoBaHue
3aBUCHMOCTH MEpHOJa MaJbIX KOJIeOaHU
rpy3a Ha HUTH OT JJWHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B enu u3 IIOCJIEZI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyLIKU U

pe3ucropa

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1
5.2

522

Mexanuueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. llepuoa. Ckopoctb
pacnpocTpaHeHuss M JUIMHA  BOJIHBIL.

HOHGpG‘-IHBIG 1 IPOAOJbHBIC BOJIHBI

#H##HPar### Nntepdepentys u qudpakuus

MEXaHHNYCCKHX BOJIH



53

523

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3Byka

ONEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHSA
W3JIy4eHUSI DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenranus Bektopos E, B u v

B SHCKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyMC

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHUe, TPEIIOMIICHUE, TOISIPU3aLus,
midpakuusi, uaTephepenuus. CKopocTh

QJICKTPOMATrHUTHBIX BOJIH

[IIxana AJIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie QJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHIMIIBI paIMOCBS3U U TEJICBUICHHUS.
Pagnomoxamust. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

TexHuueckue ycTponucTBa: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, yIBTPa3BYKOBAsI
JUAarHoCTHKa B TEXHUKE W MEIULUHE,
pamap, paguONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

##HPartH#OII TUKA

[IpssmonuHeitHoe pacrpocTpaHeHHE
cBeTa B OAHOPOAHOM cpexe. JIyu cBera

OtpaxkeHne cBeTa. 3aKOHBI OTPaXKEHUS
cseta. [loctpoenue n300paxeHHii B ITIOCKOM

3epKaie

[Ipenomnenre cBeta. 3aKOHBI MPETOMIICHHS

CBETa. AOGCOIOTHBIH MoKa3aTelb
MIPEIOMIICHUS
[TormHoE BHYTpEHHEE OTpaKEHHE.

IIpenenbHbIl Yo OJHOIO BHYTPEHHETO

OTpaKeHUS



535

53.6

5.3.7

53.8

539

5.3.10

5.3.11

5.3.12

Hucnepcust cBera. CHOXHBIM COCTaB

Ocioro cBera. L{BeT

CoOuparoliie 1 pacceuBarolve JHH3bI.
Tonkas nuH3a. DOKyCHOE PacCTOSHHE U
ONTUYECKasl CHUjJa  TOHKOM  JIMH3BIL.
[TocTpoenue n300paxeHH B
COOMpAIOIIMX U PACCEMBAIOLIMX JIMH3AX.
@opmysia TOHKOM JIMH3BI. Y BEIWYECHHUE,

JlaBaeMoe JIMH30M

HpC,I[CJ'ILI MNPUMCHUMOCTHU

reOMETPUYECKON ONTUKHU

WNurtepdepentiuss  cBera. KorepeHTHBIE
WCTOYHUKUA.  YCIOBUS  HaONIOACHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CHH(I)HBHI:IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakius  cBeta.  Judpakunonnas
pemérka. YciaoBue HaOIIOIEHHS TTIaBHBIX
MaKCUMYMOB npu naIcHuu
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(QPaKINOHHYIO PEIETKY

[Monsipu3anus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
¢doroammapar, MPOSKIMOHHBINA ammapar,
MHKPOCKOM,  TEJIECKOI,  BOJIOKOHHAs
ONTHKA,  JAu(paKIUOHHAs  peméTKa,

oJIsIpou g

[Ipaktuueckne  pabotel.  M3mepeHue
noKasaress npenomienusd. Mccienosanue
CBOMCTB  W300paKeHW B  JUH3aX.

HabGmonenue qucnepcun ceeta

BJIEMEHTAI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunpl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHHKHU. IToctynatsl TEOpUHU

OTHOCHUTCIBHOCTU: HWHBApPUAHTHOCTDb



7.1

7.2

MOJAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCHUTEILHOCTD OIHOBPEMCHHOCTH.

6.2 3ameieHHe BpPEMEHHM M COKpalleHue
TUTAHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl ¢ HEPrUed U HUMIYJIbCOM
6.4 CBOOOJHOW YaCTHULBL. OHEpPrus IOKOsS

CcBOOOIHOM Y4aCTHIIBI

KBAHTOBAS ®U3UKA

#H#Par###JIEMEHTBI KBAHTOBOW OIITUKU

@®otonbl.  @opmyna [lmanka  cBsA3M
7.1.1 SHepruu (pOTOHA C €ero 4YacTOTOW. DHeprus

Y UMITYJIbC (POTOHA

OTtkpbiTHE " HCCIIE0BAHUE
7.1.2 dotorddexra. Ompitel A.I'. Cronerosa.

3akoHsI hoTodPdexTa

YpaBHeHue DOHUHIITENHA U1
7.1.3 dotorddexra.  «KpacHas  rpaHuna»
dbotorddekra
7.14 Hasnenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XuMHUYECKOE JEHCTBUE CBETA

TexHuueckue ycTpoiicTBa: (hOTOIEMEHT,
7.1.6 ¢doronaTuuk, COJIHEYHAas Oarapes,

CBETOIHOT
CTPOEHUE ATOMA

Monenb atoma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa o uccinenoBaHUIO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOJCJIBb aTOMAa

[Tocrynater  bopa.  M3nyuenwe u
norjomieHue (OTOHOB TIPU TEPEXOe
7.2.2 aroMa C OJHOIO YpOBHsS DHEPIrUHM Ha
apyroi.  Buael  cmektpoB.  Cnektp

YPOBHEW YHEPTUHU aTOMa BOJIOPO.Ia



7.3

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

BomHoBEIe cBolicTBa yactuil. BoaHEI ne
bponns. KopnyckynspHo-BoaHOBOM
nyamm3M.  Jludpakius SIEKTPOHOB Ha

KpHUCTaJIJIax
CrioHTaHHOE U BBIHYXJICHHOE U3Iy4YCHHE.
Y CTpoiicTBO M IPUHIIMIT PaOOTHI J1a3epa
TexHnueckue yCTpoCTBa: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM
KOMIIBIOTED

[Ipaktuyeckne pabotel. Habmonenue

JIMHEWYaTOro CeKTpa

ATOMHOE AJ1PO

Metoasl HaOMIONEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAIUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuro cocraBa
pannoakTHBHOTO wu3nmydeHus. CBoiicTBa
anbda-, oera-, raMmma-u3JIy4eHuUsI.
BnusiHue paluMoOaKTMBHOCTH Ha KUBBIC

OpraHU3MBbI

OTkpbiTHE  TPOTOHa U HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenOepra —
WBanenko. 3apsaa aapa. MaccoBoe 4mciio
sapa. M3oTonsl

Anbda-pacma. DNIEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacmaa. [amma-
U3JIydeHUEe. 3aKOH  PAaJUOAKTUBHOIO
pacnana

OHepruss CBSI3M HYKIOHOB B  fJpeE.
SAnepnsie cunbl. JledekT Macchl sapa
Snepubie peakuuu. JleneHue U CUHTE3
sanep

Snepubin  peaktop.  TepmosaepHbId

cuaTe3. [IpoOiieMbl ©  TEPCIIEKTHBEI



7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

SAIEPHOM HDHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI S IEPHOU DJHEPTETUKHU

OnemeHTapHele  4acTHLbl.  OTKphITHE
II03UTPOHA. @yH/1aMEHTAJIbHBIE

B3aUMOICUCTBUS

TexHuueckue yCTpONCTBA:  JO3UMETP,
Kamepa BmuibcOoHa, SAIEpHBIA peakTop,
aTomMHasi bomOa

[Ipaktnueckue pabotel. HccnmenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3BEé3qH0or0 Heba. Co3Besnus, spKue

3Bé3£[]:1, IIaHCThI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. IlnaHeTbl 3eMHOMH
T'pYyHIIbIL. IImaneThI-TUTaHThI n ux
CITYTHUKH, KapPJIMKOBBIC TTIJIAHCTHI. Mangie

testa COTHEYHON CUCTEMBI

Comnane, d¢orochepa u  arMmocdepa.

CoinHevHast aKTUBHOCTD
Hctounuk sueprun CoJiHIIA U 3BE3N

3BE3/1bI, UX OCHOBHBIC XapaKTePHCTUKU:
Macca, CBETUMOCTh, paJlycC, TeMIepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJIbHBIA  KJIAaCC — CBETUMOCTbHY.
3BE3abI IJIAaBHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTBY JUIS

3BE3/] TJIABHOI ITOCIEA0BATEILHOCTH

#HH##Par###BHyTpeHHee CTpOeHUE 3BE3I.
COBpeMeHHLIe MpCACTaBJICHUA (0]
MPOUCXOXKIeHUH U 3Bomouuu CojiHua u

3BE31. DTanbl )KU3HU 3BE3T

Muieunbii Ilyte — Hama [‘amakTtuka.

CnupanbHass  cTpykTypa  ['amaktuku,



8.8

8.9

8.10

pacnpeneneHue 3BE3A, Ta3a M IBUIM.
Ilomoxenue wu naBmwxkenne CoaHIa B
lamaktuke. Ilmockas wu cdepudeckas

noacucTeMbI [ alakTUKU

Tunel ramaktuk. PaguorajakTUku U

KBa3apbl. YEpHBIE ABIPHI B IApaX TATAKTHK

Bcenennas. Pacmmmpenue BceneHHoil.
3akon XaOb6ma. Pa30eranue ranakTuK.
Bo3pact u paguyc Bcenennoit, teopus
bonbmoro B3peiBa. Mogens «ropsueu

Bcenennoi». PenukroBoe usinydeHue
Macmtabnast  cTpyktypa BceneHHOM.

Meraranaktuka. Hepeménnsie mpooiemsl

aCTPOHOMUH



YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» ®usuka. 10 knacc. Mskuiues I'.4., bByxosues b.b., Corckuit H.H.; nox
penakimueit [TapdpentreBoit H.A. AxurionepHoe o61mecTBo «3narenbcTBo
«IIpocBemieHue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; oz
penakiueit [lapdenteeBoit H.A. AknrionepHoe o6mectBo «M3marenscTBo

«IIpocseuenue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
®wuzuka : 10—11 k1. : moypou. TUIaHUpOBaHUE: ocodue

JUIsl yuutenen ooiieoOpaszoBat. opranuzanuii/ B. @. [1unos.

—M. : IIpocsemenne, 2013 — 128 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

http://school-collection.edu.ru/collection EcrecTBeHHO-HayYHBIEC YIKCTIEPUMEHTHI
— Owusuka:

Komnekuust Poccuiickoro o61ieo0pa3oBaTeabHOTO nopTaia
http://experiment.edu.ru OTKpBITHIN

KoyeK: Ousnka

http://www.physics.ru DiieMeHTbI: TOMYJSPHBIA CAalT 0 PyHIAMEHTAILHON HayKe



http://www.

elementy. ru BBeneHue B HAHOTEXHOJIOTUHU

http://nano-edu.ulsu.ru BuptyanbHbiiiMmeTognyeckuii KaOMHET yUUTENs
¢buszuku u actponomuu: cat H.H. N'omynunoiMA
http://www.gomulina.orc.ru BuptyanpHsliiduzmaT-kiacc: 00IEeropoACKon CauT
CapaTOBCKUX YUUTEJIEH

http://www.fizmatklass.ru BuptyanbHblii(hoH]] €CTECTBEHHO-HAYYHBIX U
HAYYHOTEXHHUECKUX 2PPeKToB «DPPeKTUBHAS (HU3HKA»

http://www effects.ru I'azera «®uzuka» U3garensckoro noma «llepsoe
CEHTSOps»

http://fiz.1september.ru EcTtecTBeHHO-HayuyHas 1mikojia ToMCKOTO
MOJIMTEXHUYECKOTO

YHUBEpPCUTETA

http://ens.tpu.ru 3anumarensHas pU3MKa B BOIIPOCaX U OTBETax: cailT B.
Enbkuna

http://elkin52.narod.ru 3aounas ecrectBeHHO-Hay4Has 1Kona (KpacHosipck):
y4eOHbIC

MaTepHalbl IO (PU3UKE IS MKOJIbHUKOB

http://www.zensh.ru 3aounas pusuko-maTemaTndeckas mkosaa ToMcKoro
rOCyIapCTBEHHOT O

YHHUBEpCUTETA

http://ido.tsu.ru/schools/physmat 3aounast puzruko-TeXHUUECKas IIKOJIA IPU



MOTU

http://www.school.mipt.ru UadopmaTtuka u ¢puszuka: cailT yuurens QU3NKu U
uH(pOpMaTUKU

3.3. [llakypoBa

http://teach-shzz.narod.ru Uudopmarimonsbsie TEXHOJOTHH B TIPENOAaBaHUH
busuku: cait 1.4.

OunUnnoBon

http://ifilip.narod.ru UupopmaninoHHbIe TEXHOJIOTUN HA YPOKaX (PU3UKH.
WHTepakTHBHASI aHUMAITUS

http://somit.ru UaTepHeT-MecTo dhusuka

http://ivsu.ivanovo.ac.ru/phys Kadeapa ¢puzunkun MockoBCKOTO HHCTUTYTA
OTKPBITOTO 00pa30BaHMUS

http://fizkaf.narod.ru KBant: HayuyHO-TIONTYJISIpHBIN (DU3HUKO-MAaTEeMaTHIECKUN
KypHaI

http://kvant.mccme.ru Knaccnas ¢usuka: cailt yunrens ¢puszuku E.A. banaunoi
http://class-fizika.narod.ru Konuenuuu coBpeMeHHOTO €CTECTBO3HAHUS
AJIEKTPOHHBIN YUEOHUK

http://nrc.edu.ru/est JlJabopatopus o0yuenus pusuku u acrponomun UICMO
PAO

http://physics.i0s0.ru Jlaypeatsl HOOeIEBCKOM TpeMuu 1o (husuke
http://n-t.ru/nl/fz Matepuanst kadenpst oomieit pusuku MI'Y um. M.B.

JlomoHOCOBa: yueOHbIE



nmocoOust, GU3NIECKUN TPAKTUKYM, BUICO- K KOMITBIOTEPHBIC IEMOHCTPAITHH
http://genphys.phys.msu.ruMatepuanst pusznueckoro pakynaprera CaHKT-
[TerepOyprckoro

rOCy/IapCTBEHHOT'O YHHBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢pusuku: nemoHcTpanuu Gpu3nIecKux
HKCIIEPUMEHTOB

http://demo.home.nov.ru O6pazoBarenbubie MaTepuaisl 1Mo ¢puzuke OTU um.
A.®. Uodde

http://edu.ioffe.ru/edu O6yuaromniue TpexypoBHEBbI€ T€CTHI 110 (u3uke: cat B.U.
Perenbmana

http://www.physics-regelman.com OnnaiiH-1ipeoOpa3oBaTeib eIUHHUIL
u3Mepenus http:// www.

decoder.ru Ilopran ecrectBeHHBIX HayK: Pu3nKa
http://www.e-science.ru/physics [Ipoext AFPortal.ru: actpodusndeckuit mopran
http://www.

afportal.ru [Ipoext «Bcs duzuka»

http://www fizika.asvu.ru Pemenus 3a1a4 u3 yueOHUKOB 10 pu3nke
http://www. irodov. nm.ru CaiiT mpaKTUKYOIIEro (PU3HMKa: MperoaBaTelib
¢busuku N.N.

BapmamoBa

http://metod-f.narod.ru CamorectupoBanue mMKOILHUKOB 7-11 KIaccoB u

aOUTYpUEHTOB MO (PUBHKE



http://barsic.spbu.ru/www/tests TepMonHaMuKa: JIEKTPOHHBIN YU4COHUK 1O
buznke

http://fn.bmstu.ru/phys/bib/I-NET Ypoku no monexkymsipHoit ¢pusuke
http://marklv. narod.ru/mkt ®usukam — npernojgaBareysM 1 CTyACHTaM
http://teachmen.csu.ru®u3uka B aHUMaLHAX

http://physics.nad.ru ®usuka B mpe3zentanusx http://presfiz.narod.ru ®usnka B
mkoJie: caut M.b.

JIsBoBCKOTO http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac
http://physics03.narod.ru ®u3uka s Beex: 3agaduu o GU3NKE ¢ pEeHICHUsIMU
http://fizzzika.narod.ru ®usuka nis yuureneit: caidt B.H. Eroposoii
http://fisika.home.nov.ru ®usnka cTyJieHTaM U MKOJbHUKAaM: 00pa3oBaTEIbHbIN
npoekT A.H.

Bapruna

http://www.vargin.mephi.ru ®u3uka.py: CailT s yqganumxcs v mpernogaBaTesei
busuku

http://www fizika.ru ®u3ukomn: B mOMOILb HAYMHAIOLIEMY (DUBHKY
http://physicomp.lipetsk.ru

XabapoBckas kpaeBasi GU3HKO-MaTeMaTHIeCKas IIKOJIa

http://www .khspu.ru/~khpms IlIkonpHas

(du3KKa A1 yuuTesend u y4eHUKoB: cailt A.JL.

CakoBnua

http://www alsak.ru Snepnas ¢puzuka B UntepHere



http://nuclphys.sinp.msu.ru Oxumnuanst no ¢usnke Beepoccuiickas onummnuana
IIKOJIBHUKOB 110 (hU3UKE

http://phys.rusolymp.ru Jlucraniuonnas onumnuazia no Gpusuke -
TEJICKOMMYHUKAIIMOHHBIN

00pa30BaTeIbHBIN MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/physics JlucranimonHbie
IBPUCTHYECKUE

OJIMMITAA]TBI IO (PU3UKE

http://www eidos.ru/olymp/physics MockoBckasi peruoHaabHasi OJUMITHaaa
IIKOJIEHUKOB TIO

buzuke






