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Pa6ouas nporpamMma mno ¢pu3MKe Ha ypOBHE CpeJHEro 00ueroo6pa3oBaHusd (yrayOaéHHbIA  YpOBEHb
U3y4YeHHsI npeJMeTa) COCTaBJeHa Ha OCHOBe MOJIOXKEHHWHW W TpeGOBaHWH K pe3ysjbTaTaM  OCBOEHHS
OCHOBHOH 00pa30BaTeJbHOW INpOrpaMMbl, INpefAcTaBJeH HbIX B PejepaJbHOM rocyapcTBEHHOM
00pa3oBaTe/NbHOM CTaHJAp Te cpeaHero obmero ob6pa3oBanus (PrOC COO0), a Takxke € yIETOM
GbenepanpHoil paboueii mHporpaMMbl  BOCHHTaHMs W KoHuennuu npenojaBaHusl y4eOGHOro mpegMeTa
«Pusnka» B 06pasoBaTesNbHBIX OpraHusaunusax Poccuiickoit @epepauuy, peayu3yoIIUX OCHOBHBIE
0611eo6pa3oBaTe/ibHble NMPOTPaMMbl . JlaHHasi mporpamMMa peaJjin3yercsi ¢ MCHOJb30BaHHEM 000PY/10BaHUS
00pa30BaTeJbLHOIO HEHTPA ecTECTBEHHO — HAYYHO! M TeXHOIOrMuecKoii HanpaBiennocreii «Touka poctay.

NOACHUTENBbHAA 3ANMUCKA

OBLUAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «®U3NKA~

dusrka Kak Hayka 0 HanboJiee 0OIMX 3aKOHAX NPUPO/ABI, BbI- CTyNasl B KaueCcTBe y4eOGHOTrO NnpeAMeTa B
IIKOJIe, BHOCHT CyIlleCTBEHHBIH BK/IaJ B CHCTEMY 3HAaHUH 06 oKpyxarouieM Mupe lIkoabHbIA Kypc PU3NKH —
CHCTEeMOO06PasyoIMKi JJIsl eCTeCTBEHHO-HAay4YHbIX y4eOHBbIX NPeAMETOB, IOCKOJIBKY (HU3NYeCKHe 3aKOHbI
JieXXaT B OCHOBe IPOILIECCOB M SIBJIEHHUH, M3y4aeMbIX XMMHeH, OuoJiorved, ¢usnyeckod reorpadpueil u
actpoHoMuell Mcrosnbp3oBaHMe U aKTHBHOE NpHUMeHeHHe QU3NYECKUX 3HAHUH ONpesesHno0 XapakKTep U
OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe 3HEPTEeTHKH, TPAHCIOPTA, OCBOEHHUsI KOCMOCa, I0-
JIy4eHHsI HOBbIX MaTePHAJIOB C 33/JaHHBIMU CBOWCTBaMHU U Ap W3- yyeHHe GU3UKU BHOCUT OCHOBHOM BKJIA[, B
dopMHUpOBaHHUE ecTeCTBEHHO-HAyYHOW KapTHHBI MUpa ydYalluxcsi, B GOpMHUpPOBaHHE YMEHHUH NPUMEHSTb
HAy4YHbIN MeTO/| TO3HAHMS NPU BBINOJHEHUH UMH y4eOHBIX HCCJIeJOBAaHUH .

B ocHOBy kypca ¢U3MKHK cpefHeH IIKOJIbI MOJIOXKEH psJ HAeH, KOTOpble MOXHO paccMaTpHUBaTh Kak
NPUHIUIBI €T0 NOCTPOEHUS

Hoea yenocmuocmu. B cOOTBETCTBUM C Hell KypC fIBJSAETCA JIOTU4ECKH 3aBEPUIEHHBIM, OH COJEPXKUT
MaTepHaJl U3 BCexX pas/iesoB QU3MKH, BKJIOYAET KaK BOIPOCHI KJACCUYECKOH, TaK U COBpeMEHHON QU3NKHU

Hoen zenepanuzayuu. B cOOTBETCTBUHU C HEH MaTepuaJ Kypca GU3UKH 06beAUHEH BOKPYT QU3NIECKUX
Teopud Bengymum B Kypce siBasieTcsi GopMUpOBaHUE MPEACTABIEHUNA O CTPYKTYPHBIX YPOBHSIX MaTepHH,
BeLeCTBE U T0JIe

Hoea cymanumapuszayuu. E€ peanusanusa npejnosaraeT HCHOJb30BaHHE T'YMaHUTAPHOTO MOTeHIMasa
¢du3ndeckod HAyKM, OCMBICJEHHE CBSI3M pa3BUTHUS GU3MKM C pa3BUTHEM OOLIECTBA, a TaK- Xe C
MHpPOBO33peHYECKHMH, HPaBCTBEHHBIMU M 3KOJIOTHYeCKHUMHU Npo6JieMaMHu

Hoen npuxnaonoii nanpagnennocmu. Kypc ¢usukn yriy6jEHHOTO YPOBHS NpeJIoJaraeT 3HaKOMCTBO C
IIMPOKHUM KPYyTOM TeXHHUYECKHUX U TEXHOJOTHYECKHX MIPUI0XKEHUH U3y4YeHHbIX TEOPUH U 3aKOHOB [Ipu 3TOM
paccMaTpHBalOTCs HAa YypPOBHE OOIMX Npe/CTaBJIeHUH M COBpeMeHHble TEXHUYECKHe YCTPOHCTBA U TEXHO-
JIOTUH

Hoea »3rxonozuzayuu peanusyeTcsa MOCPeJCTBOM BBeJEeHUS 3JIEMEHTOB COJep>KaHUf, MOCBAIIEHHBIX
9KOJIOTUYECKUM IPO06JeMaM COBPEMEHHOCTH, KOTOpble CBSI3aHbl C Pa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a
TaKXe 06CyXeHNsI MPo6JIeM PaliMOHaJIbHOTO IPHUPO/OTI0Ib30BaHUSA U IKOJIOTHYECKOH 6e30MacHOCTH

OcBoeHMe coiep>KaHus IPOTPAMMBI JJOJIKHO ObITh TOCTPOEHO Ha MPUHIMIIAX CHCTEMHO-AEeSATETbHOCTHOTO
nogxoza Jus PusukM peanusanus 3TUX NPUHIUIOB 6a3UMpyeTCsl HAa MCIOJb30BAHUM CAaMOCTOSITEbHOTO
3KCIIepUMeHTA KaK MOCTOSTHHO JieHCTByooLIero ¢akTopa yue6Horo npornecca /s yriay6aéHHOTO ypoBHSA —
3TO CHCTEMa CaMOCTOSITE/IbHOTO YYEHNYECKOr0 3KCIIePHMEHTa, BK/IIOYaIero GpoHTaJbHbIE YYeHUYeCKHe
ONMBITHI NPU HU3YyYEHUHM HOBO- IO MaTepHasa, JJabopaTopHble paboTbl M PaboThl NMpakTHKyMma [Ipu sTom
BO3MOXKHBI JiBa CIOCO6a peanusanuv ¢(U3MYECKOro NpPAaKTHKyMa B mnepBoM  ci1yyae — NMPaKTHKYM
npoBoguTcs JiM60 B KoHLelO u 11 kiaccos, TMG0 MOC/Ie IEPBOTO ¥ BTOPOTO NMOJIYTOAUH B KaXKJ0M M3 3THX
KJ1accoB BTopoii cnoco6 — 3To MHTEerpanust paboTHPaKTUKyMa B CUCTEMY JIaOOPaTOPHBIX paboT, KOTOpbIe
NPOBOAATCA B Hpolecce M3ydeHUs paszena (temsel) [lpu aToMm mnoj paboTaMy MpakKTHKyMa IOHHMAaeTCs
CaMOCTOSITe/IbHOE HCC/IeJ0BaHNE, KOTOpPOe MPOBOAUTCS MO PYKOBOJCTBY CBEPHYTOTO, 060OIIEHHOTO BHJAA
6e3 momaroBoi MHCTPYKLIMHU

B mporpamMe crcTeMa y4eHHY€ECKOT0 IKCIIEPUMEHTA, JJaG0opaTOPHBIX PabOT M NPAKTUKYMa IIpe/icTaBJieHa
e/JUHBbIM Tlepe4yHeM BbI- 60p TEMATHKH JJ1s1 3TUX BU/I0B yYeHUYECKUX IPAKTUYECKUX PabOT OCyIeCTBIIsIETCS
y4acTHHKaM{ 00pa3oBaTeJbHOrO IpoLecca HCX0/s M3 0COGEHHOCTEH NOypOYHOTO IUVIAaHUPOBAaHUS U



OocHalleHUs1 KabuHeTa ¢usuku. [lpy sTOM o6ecrneyuBaeTcss OBJaZileHHE OOYYAIOIIUMHCA YMEHUSMHU
NPOBOJUTb TNpsSIMble M KOCBEHHble HW3MEpPEHMHs MCCAeJOBAaHNUS 3aBUCUMOCTEH (QU3UYECKUX BEJHYMH H
MIOCTAHOBKY OIIBITOB I10 NMPOBEPKE MPEAJI0KEHHBIX T'HIIOTE3

Bospiioe BHUMaHUe yZenseTcsl pelleHH0 paciéTHBIX U KayeCTBEHHBIX 3aa4 [Ipu 3ToM J1 pacd€THbIX
3aZla4 NPUOPUTETOM SIBISIOTCS 3aJauM C SIBHO 3aJldHHOM M HESBHO 33JlaHHOHM (QU3MYECKOH MOJEeJbIo,
MO3BOJISIIOLIYE TPUMEHSATb H3y4YyeHHble 3aKOHBbIM 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesa Kypca, Tak
W WHTErpu- pysl NpHUMeHeHHe 3HAHUH K3 pa3HbIX pas3fesnoB /s KaueCTBEHHBIX 3a/iad NPHUOPUTETOM
SIBJISTIOTCA 33JJaHUs Ha O6GbsiCHEHHe / Npe/CK3aHWe NpOoTeKaHHWs PU3MYEeCKHUX SIBJEHHMH W INPOLECCOB B
OKpyXa- IoIled IKU3HH, Tpebymoue BbI6Opa ¢GU3NMYECKOH MoOJead [Jis CUTyalldd IPaKTHKO-
OpHUEHTHUPOBAHHOTO XapaKTepa

B cooTBeTcTBUU c TpeboBaHusMu OI'OC COO Kk MaTepHaNbHO- TEXHUYECKOMY O6eCHeYeHHI0 y4eGHOro
npouecca Kypc OU3MKHM YIyGJIEHHOTO YPOBHS B CpeJHEH LIKOJIe [JOKEH H3y4aTbCsl B YC- JIOBHSAX
npeAMeTHOTO KabuHeTa B kabwHeTe GU3WKHU JOKHO OBITh HEOGXOJAHMMOE JIA00OpPAaTOPHOE 0060pyIOBaHUE
JUI BBINOJIHEHUSI yKa- 3aHHBIX B INpOrpaMMe Y4eHHYEeCKHX OIBITOB, Jab0paTOpPHBIX pPAaGoOT U paboT
NpaKTUKyMa, a TakKXe JIeMOHCTpPAalMOHHOe 06opyJoBaHHe /JleMOHCTpalMOHHOE obopyioBaHNE
dopmupyercs B COOTBET- CTBHM C MPHUHIMUIOM MHHHUMaJbHOH JOCTAaTOYHOCTH M 00ecrne4uBaeT
IIOCTAHOBKY ME€PeYHCIeHHBIX B IPOTpaMMe KJIIOYEBBbIX JAEMOHCTpa- UUH AJs UCCAe[0BAHUS H3ydaeMbIX
SIBJIEGHUH U MPOILECCOB, SMIU-PUUECKUX U PyHAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHNUH .

JlabopaTopHoe o060pyLOBaHHe /JisI YYEeHHYECKHMX MpPAKTHYeCKHX paboT ¢opMupyeTcs B BHJE
TeMaTH4YeCKUX KOMILJIEKTOB M 00ecle4rBaeTcs B pacyéTe OJHOrO KOMILJIEKTAa Ha [ABYX OOyYarOLIMXCS
TemaTHyeckre KOMILJIEKTBI JJaG0OPAaTOPHOIO 060PYA0BaHUSA JOJ/LKHBI ObITh IIOCTPOEHBI HAa KOMIIJIEKCHOM
WCIOJb30BaHUM aAHAJIOTOBBIX M LIUQPPOBBIX NPUOOPOB, @ TAKXKE KOMIIBIOTEPHBIX U3MEPHUTEbHBIX CUCTEM B
BHU/ZIe TMPOBLIX JTAOOPATOPUM

LE/N U3YHEHMA YYEBHOIO MPEAMETA «®U3UKA~

OCHOBHBIMH LIeJISIMU U3y4eHUsA QU3UKH B 00111eM 06pa30BaHUH SBJISIOTCS:
e (JopmMupoBaHHe MHTEpeca U CTPeMJIEHHsT 00YYaAIIIUXCA K HAay4- HOMY U3y4YEeHHIO IPUPOJIbI, Pa3BUTHE
MX UHTEJJIEKTYaJIbHBIX U TBOPYECKHX CII0COGHOCTEN;

e pasBUTHE MpeJCTaBJeHUH O HAyYHOM METOJe NO03HaHUSA U GOp- MHUPOBAaHHME HCCIEL0BATENBCKOTO
OTHOLIEHUS K OKPY>KaIOLIUMSIBJIEHUSIM;

e (JopmMupoBaHME HAyYHOTO MHUPOBO33pPEHMs KAaK pe3y/bTaTa M3y- YeHHs] OCHOB CTPOEHHs MaTepHH U
byHaMeHTaTbHBIX 3aKOHOBOHU3UKHY;

e (JopmMupoBaHHEe YMEHUH OOGBSCHATH SIBJEHHUS C HMCNOJIb30BaHHMEM (QU3NYECKMX 3HAHUH W HAyYHBIX
Jl0Ka3aTeJsbCTB;

e (JopmMupoBaHUe NpeJCTaBJeHUH 0 PO GU3NKHU A1 pa3BUTHs APYTHUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH;

e  DpasBUTHE NPEJCTaBJEHNH 0 BO3MOXHBIX cdhepax OyAyiei npo-pecCHOHATBbHOHN JIeITebHOCTH,
CBSI3aHHBIX ¢ GU3UKOMH, MOJro- TOBKA K Jja/IbHeNIeMy 06y4eHHIO B 3TOM HanpasjeHUH JJocTikeHU e
3TUX Lejed o06ecrneynBaeTCs pelleHHeM CJefylo-

KX 3aZla4 B MpoLecce U3y4eHUs Kypca GU3MKHN Ha YPOBHE Cpeji-Hero o6Iero o6pa3oBaHUs:

e npUOOpeTeHHEe CHUCTEeMbl 3HAaHUHA 00 O06mMMX (QU3NYECKUX 3aKOHO- MEpHOCTSX, 3aKOHAX, TEOpHSX,
BKJIIOYAsl MeXaHHUKY, MOJIEKY- JSIPHYI0 (U3HUKY, 3JEeKTPOJUHAMUKY, KBAHTOBYIO QU3UKY W 3Jie- MEHTHI
acTpopU3UKY;

e (JopmMupoBaHHEe YMEHUH NPUMEHSATh TEOPETUYECKHE 3HAHUSA JJIs1 00'bsICHEHUS QU3NYECKUX SIBJIEHUH B
NpUPOJE U AJis MIPUHATUANPAKTUYECKUX peLleHNH B MOBCeJHEBHOM KU3HY;

e O0OCBOeHHE CHOCOGOB pelleHHs] Pa3JMYHBbIX 337a4d C SIBHO 3aJaH- HOW QU3MYecKOW Mojesblo, 3ajady,
No/ipa3yMeBaoLIMX CAMOCTO-SATEJbHOE CO3JjaHre GU3NIeCKOH MOZieNH, aieKBaTHOM yCJIOBUAM 33/ja4H, B
TOM YHCJ/Ie 33/1a4 MHXeHEePHOT0 XapaKTepa;



e TOHMMaHHe QU3WIECKHUX OCHOB Y MPHUHLMUIIOB JEUCTBUSA TEXHU- YECKUX YCTPOUCTB U TEXHOJIOTHYECKUX
MPOIIECCOB, UX BJIUSHUS HA OKPYKAOLIYI0 Cpeay;

e  OBJIQJIEHHE METOJJAMH CAMOCTOSITETLHOTO IJIAHUPOBAHUS U MPO- BeJleHUsT GU3UIECKUX IKCIIEPUMEHTOB,
aHaIM3a U UHTEPIpeETa- [UU HHOPMAIUH, OTIpe/ieJIeHUs JOCTOBEPHOCTH MOJIYIEHHOTO PE3YJIbTATa;

e CO3/laHWEe YCJOBHH [ PAa3BUTHUS YMEHHUH MNPOEKTHO-UCCIENO0BA- TeJTbCKOH, TBOPYECKOH
JlesITeJIbHOCTH; Pa3BUTHE HHTepeca K chepaM mpodecCUOHANTBHOHN A eATeNbHOCTH, CBSI3aHHOU ¢ Qu-
3UKOM

MECTO YYEBHOIO NMPEAMETA «®U3UNKA~» B YYEBHOM IM/IAHE

B cootBercTBHM ¢ PI'OC COO yriry6inéHHBIN YpOBEHD U3yYeHUs yie6HOTO mpeaMeTa «Pru3uka» Ha YpOBHe
cpefHero o6mero o6pa- 30BaHHA BbIGHpaeTCs OOYYAMIUMUCSH, IUIAHUPYMIMMH TNPOAOJ- >KEeHHe
06pa30BaHUS N0 CHEHATbHOCTAM QU3HUKO-TEXHUYECKOT0 MpouIs

Y4eOHBIM MJIAHOM IMPELyCMOTPEHO U3ydeHHe GU3UKU B 00BEMe 340 4 3a jBa roja obydyeHHs: 5 4 B
Hegeso B 10 m 11 kmaccax

B mporpamMMe Kakoro KJjacca INpejJjaraeTrcs pe3epB BpeMeHH, OTBOJHUMBbIA Ha BapUaTHMBHYI 4acThb
IporpaMMBbl, Cojep:KaHHe KO- TOpod ¢opMupyeTcss y4yacTHHKaMM o6Gpa3oBaTesbHOro mnpouecca Jlrobas
pabodasi mporpaMmMa J{0/KHA MOJTHOCTBIO BKJIKOYATh B ce6sico/iepKaHye JJAHHOH NMPOrpaMMbI

MIMAHUPYEMbBIE PE3YJIbTATHI
OCBOEHWA YHEBHOI'O NMPEAMETA «®U3UKA» HA YPOBHE
CPEOHEIO OBLWEIO ObPA3SOBAHUA(YINYBJIIEHHBIA YPOBEHD)

OcBoeHne yde6HOoro mpeamera «Pu3vka» Ha ypoOBHEe CpeJHero o6Iiiero o6pasoBaHus (YT/IyGJIEHHBIHA
YPOBEHb) JJOJDKHO OOecneyd- BaTb  JOCTHXKEHHE — CIeLYIIHUX  JIMYHOCTHBIX,  MeTamnpeAMEeTHBIX U
HpeJMeTHBIX 06pa30BaTebHbIX Pe3yJIbTaTOB

JIMYHOCTHbIE PE3Y/IbTATDI

I'paxcoanckoe 6ocnumanue:
e cHOPMHUPOBAHHOCTh TPAXKIAAHCKOM IMO3WLHMH 006y4alollerocs Kak akTHBHOTO M OTBETCTBEHHOTO YJieHa
poccuiickoro oolie- CTBa;
e IPUHATHE TPAJULMOHHBIX 001[€4e0BeYECKHUX T'YMAaHUCTHYE- CKUX U JIEMOKPAaTHYeCKUX LIeHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO Z1eITeJIbHOCTh B MHTEpECax rpak- JJAHCKOr0 OOLIeCTBA, y4aCTBOBATb B
CaMOyYTIpaBJIeHUH B LIKOJIE U JIeTCKO-IOHOLIECKUX OpraHHU3alMsiX;
e yMeHHe B3aMMOJEHCTBOBATb C COLMAJbHBIMM WHCTUTYTaMU B CO- OTBETCTBHMU C UX QYHKUUAMH HU
Ha3Ha4YeHHeM;
® TOTOBHOCTb K I'YMaHHWTAapHOH M BOJIOHTEPCKOH JAesITeJIbHOCTH
ITampuomuueckoe socnumanue:
e cHOPMHUPOBAHHOCTb POCCUHCKON rpakaHCKOM HJIEHTUYHOCTH, IAaTPUOTHU3Ma;
e I[IeHHOCTHOE OTHOLIEHHE K roCyZjapCTBEHHBIM CHMBOJIaM; 10CTH- )KeHUsIM Poccun B Gu3MKe U TeXHHUKe
Jyxoeno-npaecmeennoe ocnumanue:
e chHOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHHUS, 3THYECKOTO 110- BeJeHUs;
e CHOCOGHOCTb OIIEHMBAaTh CUTYalMI0O U TNPUHUMAThb OCO3HAHHbIE peLIEHHUs, OpPHEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBIM [IEHHOCTH, B TOM YHCJIEe B JIesITEIbHOCTH YYEHOTO;
e 0CO3HAHMeEJMYHOIO BKJAa/A B IOCTPOEHHE YCTOMYMBOTO Oy IyILero
Acmemuueckoe 6ocnumanue:
® SCTETHYECKOe OTHOLIEHHE K MUPY, BK/IOUYasi 3CTETHUKY HAyYHOTO TBOPYECTBA, NMpHUCyLero ¢Gpuandeckou
Hayke

Tpyooeoe éocnumanue:



HMHTEepecC K pa3iM4HbIM chepaM npodeccuoHATBbHOM [1eATeNbHO-CTH, B TOM YUCJIe CBI3aHHBIM C GU3UKOH
M TEXHUKOW, yMeHHe COBepliaTb OCO3HAHHBIA BbIGOp Oyaymiedl mpodeccud U peann3o- BbIBaTh
COGCTBEHHbIE XM3HEHHbIE IJIaHbl;

TOTOBHOCTb U CHOCOOHOCTh K 06pa30BaHHUIO0 U CaMOOOpa30BaHUIOB 06J1acTh PU3UKK Ha
NPOTSPKEHUU BCeHl KU3HU IKoozuuecKkoe eocnumanue:

cpopMHUPOBaHHOCTb KOJOTUYECKOH KYJIbTYPbI, 0CO3HAHHE TJ10-6a/IbHOTO XapaKTepa 3KOJIOTHUYECKUX
npo6JieM;

NJIAHUPOBaHHE W OCYLIECTBJEHUe JIeHCTBUIM B OKpYKalllei cpe- Jle Ha OCHOBe 3HaHUA Lesel
YCTOWYHBOTO Pa3BUTHS YeJ0BeYe- CTBA;

pacuiMpeHye ombITa esTeJTbHOCTH 9KOJIOTMYECKOM HaNpaBJieH- HOCTH Ha OCHOBE HMMEKIUIUXCs 3HAHUN
no ¢usuke

Ilennocmu nayunoz2o no3nauus:

cpOpMHUPOBAHHOCTb MHPOBO33PEHUSs], COOTBETCTBYIOIEO COBpPE- MEHHOMY YpPOBHIO DPa3BUTHS
dusnYeckoil HayKu;

OCO3HAaHWE I[eHHOCTH Hay4YyHOHW J[esiTeJIbHOCTH, TOTOBHOCTh B MpO- I[jecce U3y4YyeHUs (GUBKUKHU
OCYLIECTBJIATH MPOEKTHYIO U UCC/IE[0-BATENbCKY IO EATENbHOCTh UHAUBU/YAJIbHO U B TpyIiNe
B nmpoiiecce [OCTHXKEHMSI JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUs MpOrpaMMbl CpeJHEero O06Iero

obpasoBaHusl 1Mo ¢GU3MKe y O00y4yaro- IHUXCI COBEPIIEHCTBYETCS IMOYUOHAIbHGIL UHMELIeKm, TPeZIo-
Jlaramiui cdopMUPOBaHHOCTb:

€camocosHaHus, BKJIIOYAIOLIEro CHOCOOHOCTb MHOHMMAaThb CBOE 3MOLMOHAJIBHOE COCTOSIHUE, BHUJETH
HaIlpaBJIeHHs Pa3BUTHs COGCTBEHHOW 3MOIIMOHAJIBHON chephl, ObITh YBEPEHHBIM B cebe;
camopezynupo6anysi, BKJIIOYAIOIET0 CaMOKOHTPOJIb, YMeHHE NPHUHHMATh OTBETCTBEHHOCTb 3a CBOE
NoBeJleHHe, CIOCOOGHOCTD a/JallTUPOBATHCS K IMOLMOHAIbHBIM U3MEHEHHSIM U NPOSIBASTBIMOKOCTD, OBITh
OTKPBITHIM HOBOMY;

6HympeHHeli Momueayuy, BKJIIOYAOLEH CTpeMJIEHHE K JIOCTH- JKEHHI0 LeJM U YCIexy, ONTHMH3M,
MHHULMAaTUBHOCTD, yMEHHE JIeHCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;

omnamuuy, BKJIOYAMOLEH CI0COGHOCTh NOHUMATh 3MOLMOHA/Ib- HOE COCTOSIHUE JIPYTHX, YIYUTHIBATh €ro
IIPH OCYIIle CTBIEHNH 06-111eHHs, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;

COYUANbHBIX HAGLIKOG, BKJIIOYAIOLIIUX CIIOCOOHOCTH BBICTpPAW- BaTb OTHOIIEHUS C JPYTHMMH JIIOJbMU,
3a00THUTHCH, IPOSIB/SITh HHTEPEC U pa3peliaTb KOHQPIUKTEI

METAMNPEAMETHbBIE PE3Y/IbTATDbI

YHu BepcanbHble No3HaBaTesibHbIe aencTeus

ba3zoevie nocuueckue oeitcmeusn:

CaMOCTOSITe/IbHO GOPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPOOJie- My, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpesleNISATh LeJIH JesATeJbHOCTH, 33/]aBaTh MapaMeTPhl U KPHU- TEPUU UX JTOCTIKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ MPOTUBOPEYHUs] B pACCMAaTPUBAE- MbIX SIBJIEHUSX;

paspabaThiBaTh IJIaH peIleHUs MpoOJeMbl C y4ETOM aHaJNM3a HMEHWIIUXCSI MaTepUabHBIX H
HeMaTepHaTbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B [JIeSITEJIbHOCTb, OLIEHUBATb COOTBETCTBUE pe3yJIbTATOB LEeJisIM, OLEHHBATh
PYCKH O CNEACTBUH [ eATeNbHO- CTH;

KOOPAHWHUPOBATh U BBINOJHATH Pab0OTy B YCJOBUSAX PEAJBHOTO, BUPTYAJbHOTO U KOMOGUHHPOBAHHOTO
B3aHMMO/IeHi CTBUSI;

Pa3BUBATh KpeaTHBHOE MBILIJIEHUE TPHU Pelle HUH KU3HEHHBIX PO 6JIeM
bazoevie uccnedosamenvckue oeiicmeusn:

BJIJIETh HAyYHOW TEPMHUHOJIOTHEH, KJIIOUYEBBIMU MOHSATHSIMHU U METOJAAMU GU3NIECKOU HAYKH;

BJIAIETh HABBIKAMU Y4eGHO-HCCJE0BATENBCKOM M MPOEKTHOM /JeATEeJbHOCTH B 00J1ACTH (QU3HKY;
CIOCOGHOCTBIO U TOTOBHO- CThIO K CAMOCTOSITEJIbHOMY IOUCKY METO/OB pelleHus 3a7a4 GU- 3UIeCKOT0
CoJlep>KaHusl, IPUMEHEHH IO Pa3JIMYHbIX METO/IOB 110- 3HAHUS;

BJIQJIETh BUJJAMU €S TEJbHOCTH [0 MOJYIE€HUI0 HOBOT'0 3HAHUSA,EI0 HHTEPIPETALNH, TIPe0OPA30BAHUI0 U
NPUMEHEHUI0 B Pa3- JIMYHBIX YYEOHBIX CUTYaIUsX, B TOM YHCJE MPHU CO3/JaHUM y4eb- HbIX MPOEKTOB B



o6yacTu QpU3UKY;

BBISIBJISITh MPUYUHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJW3WpOBaTb 3aZlady, BbIABUraTb TUIOTE3y eé
pelleHusi, HaXOJ[UTh apryMeH- Thl JJIsl J[OKA3aTeJbCTBA CBOMX YTBEPXK/EHUH, 3a/|JaBaTh MapaMe- TPbl U
KPUTEPUU pelleHus;

aHaJM3UPOBAaTh MOJyYeHHble B XOJe pelleHUs 3aJadd pe3yJibTa- Thl, KDUTUYECKU OLIEHUBATb UX
JIOCTOBEPHOCTh, MPOTHO3UPO- BaTh U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U GOPMYJIMPOBATh COGCTBEHHbIE 33/la4d B 06pa30Ba- TeJbHOU [JeTEIbHOCTH, B TOM YHCJIE
NpU U3y4eHUU (PU3UKY;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OL[eHUBAThb MPHUOOPETEHHBIMOMBIT;

yMeTb IIepEeHOCUThb 3HaHUs 10 GU3UKe B MPAKTUYECKYI 06J1aCTh )KU3HE/eATEIbHOCTH;

yMeTb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEMETHBIX 06J1a- CTeH;

BbIJIBUTATh HOBbIE H/JIeH, TMpeJJjlaraTh OPUTHMHAJbHblE MOJAXO/bl U PELIeHUs; CTABUTh MPOGJIEMbl U
3a/lauH, 0Ny CKAKOLINE a/lb- TEPHATUBHbIE pelleHust
Paboma c ungpopmayuei:

BJIAJIETh HaBbIKAMH MOJIyYyeHUs1 MHPOpMALUU (U3UYECKOTO CO- JiepXKaHUsS W3 HCTOYHHKOB Pa3HbIX
THUIOB, CaMOCTOSITEJIbHO OCy- IWIECTBJSATh MOUCK, aHa/ M3, CHCTEMATH3aLMI0 W HWHTEpPNpEeTaLUI0
MH(pOpMAIUKU Pa3JIUIHbIX BUOB U GOPM Mpe/CTaBIEHUs;

OlIEHMBATh [JOCTOBEPHOCTh WH(pOpMAIUY;

HCIOJIb30BaTh CpeACTBA WHPOPMALMOHHBIX U KOMMYHHUKAIMOH- HBIX TEXHOJIOTHH B peLIeHUuH
KOTHUTHUBHBIX, KOMMYHUKAaTHUB- HbIX W OpPTraHM3alMOHHBIX 33Ja4 C CcO6JIIofeHHEeM Tpeb6oBaHUH
3PrOHOMHKHU, TEXHUKU 0e30MacCHOCTH, TUTHEHBI, pecypcocbepe- KeHUsl, MPAaBOBbIX U ITUYECKUX HOPM,
HOPM MH(OPMAIMOHHOU 6e30MaCHOCTY;

Co3/1aBaTh TEKCThl (GU3UYECKOTO COJIEp’KaHUs B pasjiMdHbIXx Gop- MaTax € Y4ETOM Ha3HaYeHHUs
vHpOpMaIMK U LEeJeBOH ayJuUTO- pUH, BbI6HUpas ONTHMaJbHYI GOpMy Mpe/CTaBJeHUs U BU3ya-
JIU3aLUU

YHu BepcanbHbleé KOMMYHUKaTUBHbIE aencreus

Oobwenue:

OCyLIeCTB/IATh 00lIeHHe HA ypoKax GU3UKU U BO BHEYPOUYHOU/eSTENIbHOCTH;

pacrno3HaBaTh MPEJIOChIIKH KOHPIUKTHBIX CUTyallui U CMsAT-4aTh KOHQJIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOYKY 3PEHHS C MCIOJIb-30BaHUEM SI3bIKOBBIX CPE/CTB
Cosemecmnas OesamenbHOCHb:

MOHUMATh U UCM0JIb30BaTh MPEUMYII[ECTBA KOMaH/HOW U UH/IU- BUyaJbHOU paboThI;

BbIOUPATh TEMATUKY U METO/[bI COBMECTHBIX JI€HCTBUI C y4€- TOM OGI[MX HHTEPECOB U BO3MOXKHOCTEMN
KaXJ[0T0 4JieHa KOJIJIEK- TUBA;

NPUHUMATh LM COBMECTHOH [esiTeJbHOCTH, OPTaHM30BbIBATH U KOOPJUHHUPOBATH JAEHCTBHUS IO €€
JIOCTIDKEHUIO: COCTABJAThH IJIAH [AEeHCTBUH, pacnpefensTb POJM C Y4YETOM MHEHHH ydYacT- HHKOB,
006CyX/aTh pe3yJbTaTbl COBMECTHON paboThI;

OLIEHMBATh KayeCTBO CBOEro BKJ3JA M KaKJOTO0 YyJaCTHHMKA KOMaHJbl B OOIUH pe3yapTaT 1o
pa3paboOTaHHBIM KpUTE- pUSM;

IpejsaraTb HOBble NMPOEKTHI, OLleHUBATh HUJEH C MO3UIMH HOBU3- HbI, OPUTHHAJbHOCTH, IPaKTHYECKON
3HAYMMOCTH;

OCYLIeCTB/ISTh IO3UTHBHOE CTpaTerdyeckoe MOBeJieHHE B pa3- JIMYHBIX CHUTYalMsX, IPOSBJISATb
TBOPYECTBO U BOOGpaXKeHHE, ObITh UHUIMATHBHBIM

YHuBepcanbHble perynsitTuBHbie AeACTBUSA

Ca.MOOpZtIHllﬂll{lUl.’
CaMOCTOATE/IbHO OCYLIECTBJIATh I[O3HABATEJIbHYI0 [AeATEJbHOCTb B o6J1acTu (1)1/13I/IKI/I H aCTPOHOMHUH,
BbIABJIATDb l'IpO6J'IeMbI, CTa- BUTb U (l)OpMyJII/IpOBaTb Cco6CTBEHHBIE 3a/la4y;



CaMOCTOSITE/IbHO COCTABJISATh IJIAH pPellleHHs PACYETHBIX U Kaye- CTBEHHBIX 33Jja4y, IUIaH BbIMOJHEHUS
MPaKTUYECKOH paboThl ¢ Y4ETOM  HMMEWUIUXCA  PECypcoB, COOCTBEHHBIX  BO3MOXKHOCTEH U
NpeANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsaTh paMKHA y4e6HOro mpeAMeTa Ha OCHOBE JIMYHBIX MPeJ-MOYTEHHUH;

JleJIaTb OCO3HAHHBIA BbIGOP, apITyMEHTHUPOBATh €ro, 6paTh Hace6si OTBETCTBEHHOCTh 33 PelIeHUE;

OIIeHWBATh MPUOOPETEHHBINA OIIBIT;

Croco6CcTBOBAaTh GOPMHUPOBAHUIO U MPOSIBJIEHHUIO MIUPOKOH 3py- AULUH B 06J1aCTU GUSHUKH, IOCTOSTHHO
MOBBILIATH CBOM 06pa30-BaTe/NbHbIN U KYJbTYPHBIH YPOBEHb
Camokoumpons:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHBHI B Jle-ATEJbHOCTb, OIEHUBATh COOTBETCTBUE
pe3y/IbTaTOB LEJIsAM;

BJIa/IeTh HaBbIKaMH II03HABaTEJIbHOU pedJIeKCMM KaK OCO3HAaHHS COBepIlaeMbIX [JEHCTBUH U
MBIC/IUTE/NbHBIX MPOIECCOB, UX pe- 3yJbTAaTOB M OCHOBAHUH; HMCNOJb30BaTh NMPUEMBI pedeKCHU AJIs
OLEHKHU CUTYaLlWH, BbIOOpPA BEPHOTO pELleHMUS;

YMEThb OLIEHUBATb PUCKA U CBOEBPEMEHHO NPUHUMATH PEMIEHHUANO UX CHUKEHUIO;

Ilpunamue cebs u opyzux:
NPUHUMATh Ccebsl, MTOHUMAasi CBOU HEJIOCTATKU U IOCTOUHCTBA;
NPUHUMATh MOTUBBI U apTyMEHThI [IPYTUX MPU aHAJU3€ Pe3y/ib-TaTOB JesTeJbHOCTH;
NpU3HaBaTh CBOE MPABO M MPABO JAPYTHX HA OUIMGKHU

MPEAMETHbIE PE3Y/IbTATbI

10 knacc

B npouecce u3ydyeHus Kypca GU3HMKHK yriy6yéHHOro ypoBHsB 10 Kiacce y4eHHUK HAYIUTCH:

NOHUMAaTh poOJb (U3MKKM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJOTHYECKOH, COLMATbHOU U
3TUYEeCKOH cdepax AesATeNbHO- CTH YeJ0BEKA; POJIb U MeCTO QU3MKH B COBPEMEHHON Hay4YHOH KapTHHE
MUpa; 3Ha4eHHE OINKCATeJbHOH, CHCTEMaTU3UPYIOLEH, 00'bICHUTEbHOM U MPOrHOCTUYECKON QYHKIUH
¢du3nyeckol Te- OpUM — MeXaHHUKH, MOJIEKYJSPHOW GU3MKU M TEPMOJMHAMHUKH; POJIb PpU3NIECKOH
Teopur B GOPMHPOBAHUHU NpECTABIEHNHO PU3NUECKOH KapTHHE MHUDa;

pa3nuyaTh yCJIOBUST NPUMEHHMMOCTH  Mojesned  (U3MWYECKMX  TeJa M HPOLECccOB (sIBJEHUH):
MHeplMaJbHas CUCTeMa OTC4YéTa, abCo- JIIOTHO TBEPZOe Teslo, MaTepHabHasl TOUKA, paBHOYCKOPEHHOE
JIBIDKeHUe, CBOGO/IHOE TIa/ieHHe, abCOTIOTHO yipyras AepopMa- 1iusi, aGCONIOTHO yIpyroe U abCcoITHO
HeyIpyTroe CTOJKHOBe- HUs, MOJIeJIH Ta3a, MHUAKOCTH U TBEPAOTOo (KPUCTAJINYECKOTO) TeJjla, U eaTbHbIN
ras, TO4Ye4YHbIH 3aps /i, OAHOPOLHOE 3JIEKTPH- YeCKOE TIOJIE;

pasyMyaTh yclaoBUSA (TpaHMLEB], 00JacTH) NMPUMEHHUMOCTH (QHU3MyYe- CKUX 3aKOHOB, NMOHHMMATbh BCEOOIMH
xapakTep ¢yHAaMeHTaIbHbIX3aKOHOB M OTPaHUYeHHOCTb M CI0JIb30BAHMS YaCTHBIX 3aKOHOB;

aHaJIM3UPOBATh U 06bSICHITh MEXaHUYeCKHe MPOLECCHI U sIBJIe- HUsl, UCI0JIb3YsI OCHOBHBIE TIOJIOXKEHUS U
3aKOHbl MeXaHUKH (OTHOCHUTEJNbHOCTb MEXaHWYECKOTO JBIKEHHs, (OpMysbl KUHe- MaTHUKH
PaBHOYCKOPEHHOTO [JBIDKEHUs, Mpeobpa3oBaHusa [anu- jes AJdg CKOPOCTH W NepeMelleHHs], 3aKOHbI
HbI0oTOHA, IPUHINN OTHOCHUTENBHOCTH ['asnsesi, 3aKOH BCEMHUPHOTO TSAATOTEHUS, 3a- KOHbI COXpAaHEHHs
MMITy/IbCA W MEXaHWYeCKOW 3Hepruy, CBs3b PabOThl CHUJIBI C M3MEHEHHEM MeXaHHYeCKOW 3Hepruw,
YCJIOBHSI paBHOBECHS TBEPJOTO TeJIa); IPH 3TOM HMCII0Jb30BaTh MaTEMATH- YECKOe BbIpaXKeHHe 3aKOHOB,
YyKa3bIBaThb YCJOBUS IPUMEHUMO-

CTH (l)I/I3I/I‘-IeCKI/IX 3dKOHOB!: HpeO6p330BaHHﬁ lanunesq, BTOPOTO U TpeTbero 3aKOHOB HbroToHa,
3dKOHOB COXpPaHEHHA HMIIyJibCa U MeXaHU4eCKoH JHEepruy, 3aKOHa BCEMUPHOI'O TATOTEHH,

dHAJIM3UPOBATb U 00'bSICHAITh TEIJIOBLIE MMponeccoel U ABJIEHHA, UCII0JIb3yd OCHOBHbBIE [IOJIOXKEHUA MKT u
3dKOHBbI MOJIEKYJISAD- HOH (l)I/IBI/IKI/I U TepMOJWHAMHKH (CBH3b AaBJIEHUA HW€aJIbHOIo rasa co Cpe,[[HefI
KHHETHUYECKOH 3Hepr1/1e171 TEeIJIOBOIO ABHUXEHHUA U KOHueHTpauHeﬁ €ro MoJIeKyJI, CBA3b TeMIlepaTyphbl



BELeCTBA CO CpeJHel KHWHETHYeCKOW 3HEeprueil TemJoBOro JBWHXKEHHsI €ro 4acTHL, CBSI3b JaBJIEHHS
MJeaJJbHOTO Trasa C KOHLEHTpalued MOJIEKyJl M ero TeMIlepaTypod, ypaBHeHue MeH/esneeBa—
KnaneipoHa,nepBblil 3aKOH TEePMOJMHAMUKH, 3aKOH COXpaHEHHUs 3HEPrHUB TEIJIOBBIX MpoLeccax); Mpu
3TOM MCIOJb30BATh MaTeMaTH4ye- CKOe BbIPA)KEHHE 3aKOHOB, YKa3blBaTb YCJIOBHUsS NPHUMEHHMOCTH
ypaBHeHHUs1 MeHzeneeBa—KnaneipoHa;

aHaJIM3UPOBATh U OO'BSICHATDH 3JIEKTPUYECKHE SIBJIEHUs], UCIOJIb- 3ysl OCHOBHbIE MOJIOKEHHSI U 3aKOHBI
3JIEKTPOAVHAMUKHU (3aKOH COXpAaHEHMs 3JIeKTPUYECKOro 3apsja, 3akoH KyJioHa, MOTeHLU- albHOCTb
3JIEKTPOCTAaTUYECKOTO TMO0JIsl, MPUHIMII CyNePIO3ULUN 3JeKTPUIECKHX II0JIeH, NPH 3TOM YyKas3bIBas
yCJIOBHUSI IPUMEHHU- MOCTH 3aKoHa KyJioHa; a TakKe NMpaKTUYECKH BaXKHbIE COOTHO- IIEHUs: 3aKOHbI OMa
JIJIs1 y9acTKa LeNH U JJIs1 3aMKHYTOH 3JIeK- TPUYeCKoH 1ieny, 3akoH /xxoysisi—Jlenna, npasuia Kupxroda,
3akoHbl apajiesa s 3JEKTPOIN3A);

ONHUChIBAaTh PU3MYECKHE MPOLECCHl U SIBJIEHUS, UCIOIb3ysl BeJH- YUHbI: IepeMelleHHe, CKOpPOCTh,
YCKOpeHHe, WMIYJbC TeJja M CUCTEMBI TeJl, CUIa, MOMEHT CHJIbI, JaBleHHE, NOTeHIMalbHasl SHEPTHS,
KHUHETHYeCKasl JHeprusi, MexaHU4yecKasi 3Heprusi, pa- 60Ta CWJbI; [EHTPOCTPEMUTEJIbHOE YCKOPEHHE,
CWJIa TSHXKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHS, MOIHOCTb, JHEPIUsl B3aUMOJEN- CTBUS Tesa ¢ 3eMJEN
BOJIM3U €€ NMOBEPXHOCTH, SHepPrus ynpyrou AepopMainui NpyHHbI; KOJTHYECTBO TEIJIOTHI, a6COMIOTHAs
TeMIlepaTypa TeJja, paboTa B TepMOJMHAMUKE, BHyTPEHHsIsI 3HEPrUsl WJieaJJbHOTO OJHOATOMHOTO rasa,
paboTa “jeasbHOTO ra3a, OTHOCHUTEIbHAs BAAXKHOCTb Bo3ayxa, KI1/l njeanbHOro Te-n/jaoBoro ABUraTes;
3JIEKTPHUYECKOE T0JIe, HANPSHPKEHHOCTD 3JIEKTPUYECKOTO I0JIs, HANPSXKEHHOCTD I0JI1 TOYEYHOTOo 3apsja
WM 3apsDKEHHOro Iapa B BaKyyMe M B JIM3JIEKTPHKe, IMOTEHIM- ajl 3JEeKTPOCTATHYECKOTO IOJIs,
pPa3HOCTb MOTEHLMAJIOB, 3JIEKT- POJBIKYLIAs CHJIA, CHJIa TOKA, HaNpsDKeHHWe, MOIIHOCTh TOKaQ,
3JIEKTpHUYECKast EMKOCTb IVIOCKOTO KOH/IEHCATOPa, CONPOTHBJIE- HUEe yYacTKa IielH C ocJeZ0BaTeTbHbIM
Y NapaJijiesbHbIM CO-

e/IMHEHHEM PEe3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJISI KOHJIEH- CaTOPa;

OO'BSCHATD OCOGEHHOCTH NpPOTEeKaHUs (PU3NYECKUX SIBJIEHHM: Me- XaHUYeCKOe [BIDKEHHE, TEIUIOBOe
JIBIDKEHME YaCTHI] BelllecTBa, TEIJIOBOE PaBHOBeCHe, OPOyHOBCKOe [BIKeHUe, NUPPy3us, ucna- peHue,
KUIIeHWe U KOHJIeHCallysl, IUIaBJeHHWe W KPHUCTA/UIM3alys, HaNpaBJIe€HHOCTb TeIJONEepeJayH,
3JIEKTPHU3ALHUSA TeJl, IKBUMOTEH- [IMAJbHOCTb MOBEPXHOCTH 3aPSKEHHOT'0 MPOBOJAHHUKA;

MPOBOJUTDH HCC/IeJOBaHHUE 3aBUCUMOCTH OJJHOU QU3UYECKOU Be-JIMUUHBI OT JAPYTOH C HUCIOJIb30BAaHUEM
NpsSMbIX M3MEpPEeHHH: MPU 3TOM KOHCTPYHPOBAaThb YCTAaHOBKY, PUKCHUPOBATHb Pe3yJIbTaThl MOJYIEHHOU
3aBUCUMOCTH (GU3WYECKUX BEJWYHH B BHZE Tpadu- KOB C yYETOM abBCOTIOTHBIX IMOTPEIIHOCTEN
HM3MepeHUH, ieJIaTh BbIBOJbBI 110 Pe3yJIbTaTaM HUCCIeZ0BaHUS;

IPOBOAUThL KOCBEHHbIE U3MepeHUsT QU3WIECKUX BEJHYMH; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIA METO[
HM3MepeHHs], OLleHHWBATh AaOCOJIIOTHbIE W OTHOCHUTEJbHBIE TOTPEIIHOCTH MNPSAMBIX M KOC- BEHHBIX
W3MepeHul;

IPOBOAUTH OMBITHI [0 NMPOBEPKE MPEJJIOKEHHOW TUINOTE3bl: IJIa- HUPOBAaTh 3KCIIEPUMEHT, COOUPATh
3KCNepUMEHTAIBHYI0 yCTa-HOBKY, aHAJM3UPOBATh NOJIyYeHHbIE Pe3yJIbTAThI U [eaTh Bbl- BOJ O CTaTyCe
NpeJJIoKeHHOU TUIOTEe3bI;

co6JII0JaTh MpaBUJa 6e30MacCHOTO TPY/Ja NMPH NMPOBEJEHUH HUCCIe- JOBaHUA B paMKax  y4eGHOro
3KCIEePUMEHTA, NPaKTUKyMa W Y4e0HO-HCC/IeOBAaTENbCKOM M MPOEKTHOW [AesATEeJbHOCTH C HC-
MOJIb30BaHUEM U3MEPUTEBHBIX YCTPOUCTB U JIAG0PATOPHOTO 060PYA0BAHHUS;

pelaTh pacyéTHBIE 33/1a41 C IBHO 33JaHHON U HEeSIBHO 33/IaHHOM QU3UYECKON MOJIE/IbI0: HA OCHOBAHHUH
aHaIM3a YCJIOBHS ODOCHO- BBIBAaThb BBIOOP QHU3MYECKOW MOJENH, OTBedalolled TpeOOBaHUSAM 3aJadvyH,
NpUMeHSITb GOpPMyJIbl, 3aKOHbI, 3aKOHOMEPHOCTH U TO- CTyJaTbl QU3WYECKUX TEOPHH mpH
WCNOJIb30BAHUM MaTeMaTH4ye- CKUX METOJI0OB pellleHHs 3aJlady, MPOBOAUTH pacyéThl Ha OCHOBa- HUU
UM EeIOIIUXCS JaHHBIX, AHAIU3UPOBATh pe3y/IbTaThl U KOPPEKTUPOBATh METOABI PELIEHHUs C
YYIETOM MOJyYEHHBIX pe- 3yJIbTaTOB;

peliaTh KayeCTBEHHBIE 33/la4M, TPeOYOLMe NPUMEHEHNUs] 3HA- HUH W3 Pa3HbIX pa3/ie/ioB MIKOJbHOIO
Kypca U3UKH, a TAaKXKe MHTETrpally 3HaHWHU U3 JPYTUX NPEJMETOB eCTECTBEHHO-Hay4- HOTO IUKJA:
BBICTPAWBaTh JIOTUYECKYIO II€MOYKY PacCyKAEHUIC OTIOPOi Ha M3ydYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
¢dusnde- cKkue SIBJIEHUS;
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WCIOJB30BaTh TEOPEeTHYEeCKHe 3HaHUA /[Jis OOBSCHEHHWS OCHOB- HBIX MNPHUHIMIOB pPaGOThI
M3MEPUTEJIbHBIX TPHOOPOB, TEXHUYE- CKUX YCTPONUCTB U TEXHOJIOTHYECKUX NTPOLIECCOB;

IPUBOJUTH NPUMeEPBI BKJI3Ad POCCHUCKUX M 3apyOeXXHbIX y4é- HbIX-QU3MKOB B pPa3BUTHE HAyKH, B
00'bsICHEHHE NTPOLIECCOB OKPYKAIOLIETO MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJIM3UPOBaTh U OLEHHUBATh MOCIEACTBUS OBITOBOH M MPOU3- BOJCTBEHHOH JIesITEIbHOCTH YesIOBEKA,
CBSI3aHHOU ¢ PU3MYe- CKUMHU MPOLECCaMH, C MO3UIMH IKOJIOTMYeCKON 06e30MacHOCTH, NpeJSCTaBJeHUH 0O
palMoOHAJIbHOM NPHUPOJOINOJIb30BAHUH, & TaK- )K€ Pa3yMHOM MCIIOJIb30BaHUM JOCTIKEHUH HAyKH U
TEXHOJIO- TUH AJ1s Ja/ibHEeHIero pa3BUTHS YeJI0BEYeCKOTO O6IeCTBa;

NPUMEHATh pa3JIMYHble CNOCOOBl pPaGoOThl C MWHPopManuved U- 3UYECKOrOo COAEp)KaHHUA C
WCIOJIb30BAaHUEM COBPEMEHHBIX HMH- (QOPMAlMOHHBIX TEXHOJIOTMH: NMPU 3TOM HCIOJb30BaTh COBpeE-
MeHHble HHPOPMaIMOHHbIE TEXHOJIOI'MH /J151 IOUCKA,llepepaboTKH U NpeLbsiBIeHUs yIeOHON U HayyHO-
nonysasipHod HMHPOPMALMH, CTPYKTYPUPOBAHMS W HMHTEPIpeTanud HWHGPOpMa- LMH, IOJYYeHHOH U3
Pa3IMYHBIX UCTOYHHUKOB; KPUTUYECKH aHAJU3UPOBATH MOJy4aeMy MHPOPMALMIO U OLIEHUBATh €€ [0-
CTOBEPHOCTb KaK Ha OCHOBE MMEOLIMXCSl 3HAHMH, TaK M Ha OC- HOBe aHa/IM3a UCTOYHHKA MHOpMALHHY;

NPOSIBJISITh OPTaHU3ALMOHHbIE U MI03HABATEJbHbIE YMEHUS CAMO- CTOSITEJbHOTO MPHOGPETEHHST HOBBIX
3HAHMM B NPOIleCcce BBINOJ- HEHUSI IPOEKTHBIX U y4e6HO-HCC/IeJ0BaTeIbCKUX PAbOT; pabo- TaThb B IpyIlne
C WCIOJHEHHWEM pa3JUYHBbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBAaTb paboOTy TpyNIbl, pPalMOHAJIBHO
pacnpesesaTh Jie- ATeJbHOCTb B HECTAaHAAPTHBIX CUTYALUAX, aJleKBATHO OLleHU-BATh BKJIAJ KaXJOTO U3
Y4aCTHHUKOB IpyNIbl B pellleHHe pac- CMaTpHBaeMOU Mpo6JieMbl;

HPOSIBJISITE MOTHMBALMIO K OyAy1liel mpodecCHOHaNIbHOMN JlesTe/b- HOCTH 110 CIEeNHaJbHOCTAM PU3UKO-
TEXHUYECKOTro mpodus

Knacc

B npouecce u3ydyeHus Kypca GU3HMKHK yriy6€éHHOro ypoBHsB 11 Kiacce y4eHHUK HAYIUTCH:

NOHUMaThb posib QU3NKK B 3KOHOMHYECKOH, TEXHOJOTMYECKOH, COIMAJIbHOM M 3THYECKOH cdepax
JlesITeJIbHOCTH 4eJIOBeKa; poJb U Mecro GU3MKM B COBPEMEHHOM Hay4YHOW KapTHHE MHpa; pPOJIb
aCTPOHOMUH B IPAKTHUYECKOH eI TeIbHOCTH YeJI0BeKA U JJa/Ib- HeH1IeM HayYHO-TEXHUYECKOM pPa3BUTHH;
3HaUYeHHe OIMCATEJbHOH, CHCTEMATU3HPYIOLleH, OObCHUTENPHON M IPOTHOCTHYE- CKOM YHKIMH
¢bu3nyeckol TeOopUM — 3JIEKTPOJUHAMHUKH, CEeNHaJbHOM TEOPHH OTHOCUTEJIBHOCTH, KBAaHTOBOH
¢usuky; posb  Pusndeckod Teopun B (POPMHUPOBAHMM IPEJCTABJEHHH 0 PU3NYECKON KapTHHE
MHpa, MecTO GU3MYECKOW KAapTHHBI MHpa B OOLIEM psily COBPEMEHHBIX €CTeCTBEHHO-HAy4YHbBIX Mpej-
CTaBJIEHUH O MPHUPOJE;

pa3vyaTh YCIOBHUS NPUMEHHMOCTH Mojeseld (U3NYECKHX TeJs M MPOLeccoB (sIBJEHMH): 0HOPOAHOE
3JIEKTPUYECKOE U OJHOPOJ- HOE MarHUTHOE II0Jis, FAPMOHMYECKHEe KoJiebaHusl, MaTeMaTHye- CKUH
MasiTHUK, WJeaJbHbIA NPY>XMHHBIA MasTHUK, rapMOHHYe- CKHe BOJIHBI, HJiea/JbHBIH Kosie6aTesbHBIA
KOHTYD, TOHKasl IMH3a;MO/lesIell aToMa, aTOMHOTO s1ipa U KBAHTOBOM MO/IeJIY CBETA;

pa3nuyarh ycaoBus (rpaHUIbl, 061acTH) NPUMEHUMOCTH (QU3U-4YeCKHUX 3aKOHOB, IOHUMATh BCEOOLIUH
xapakTep ¢yHAaMeH- TaJbHbIX 3aKOHOB M OTPAHUYEHHOCTD U CII0/1b30BaHUS YaCTHBIX 3aKOHOB;
aHaJM3MPOBaTh W OOGBACHATb  3JIEKTPOMAarHUTHble  INPOLIECCHI M SIBJIEHUS, UCII0JIb3ys] OCHOBHbIE
M10JI0’KEHHUSI Y 3aKOHBI 3JIEKT-POJUHAMHUKH U ClIeLHaJIbHON TEOPHUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHHUSs
3JIEKTPHUYECKOTO 3apsi/ia, cuja AMIepa, cua Jlo- peHIla, 3aKOH 3/JIEKTPOMAarHMTHON MHJIYKIMH, IPAaBUJIO
Jlerna, cBs3p J/IC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOH I[eNH CO CKOPOCTbI0 U3MEHEHUS CHJIbI
TOKA; MOCTYJIAThI CHELUAJbHOM Te- OpPUM OTHOCUTEJBHOCTH JWHIITEHHA);

aHaJIM3UPOBaTh U OOBACHATH KBAHTOBblE NPOLECCHI M SIBJEHUs], UCIOJIb3Ysl IOJIOXKEHHUS] KBAaHTOBOH
¢usuku (ypaBHeHHe JUH- mTelHa s poToapdeKTa, MepBblii U BTOPOH mocTysnaThl bopa, mpuHIuN
COOTHOILIEHHUSI HeomnpeJenéHHOoCcTel [eli3eHbepra, 3a- KOHbI COXpaHEHHWs 3apsiloBOTO M MacCOBOTO
YrcesJl U 3HEPTHMB SIIEPHBIX PEaKNMsX, 3aKOH paZJMOaKTHBHOTO pacraza);

ONMCHIBATh GU3NYECKHE NPOLLECCH] U SIBJIEHHUSI, UCTIO/Ib3Y$ BEJIU-4MHbI: HANPS>KEHHOCTh 3JIEKTPHYECKOTO
10JIs1, TIOTEHLMAJ 3JIeK- TPOCTAaTUYECKOTO II0JIsl, Pa3HOCTb IOTEHI|MAJIOB, 3JIEKTPOJBHU- XKylias CHJIA,
MHJYKLMS MarHUTHOTO MOJIs1, MAarHUTHBIM NOTOK, CKJIa AMIIepa, MUHAYKTHUBHOCTD, 3JIEKTPO/BIIKYILAs CHJIa
caMo- UHAYKIWHY, 3Heprusl MarHUTHOTO MOJIsT NIPOBOJAHHUKA C TOKOM, peJATUBUCTCKUM MMIYJIbC, OJIHAS
JHEpPTrusi, 3Heprus MOoKosi CBOOOLHOW YaCTHLbl, IHEPTHUSI U UMIYJIbC GOTOHA, MACCOBOE YUCJIO U 3apsf
s1/ipa, SHeprus CBSA3U SApa;



18 00BACHATE O0COOEHHOCTH NPOTEeKaHHUs (PU3NYECKHX SBJIEHUH: 3JIEKTPOMArHWTHas  HHAYKIHWS,
CaMOMHJYKL[Msl, pPe30HaHC, HHTepdepeHIUs BOJH, AUPPAKLMs, AUCIEPCHs], INOJHOe BHYTpPEH- Hee
oTpaxkeHue, GOTO3JEKTpUUecKUil 3pdekt (Portoaddekt), anbda- U OGeTa-pacmazpl sjgep, TramMma-
u3JydeHue szep; pusnde-cKkre NPUHLMIIBI CIEKTPAIbHOrO aHa/IM3a U paboThl J1a3epa;

19 onpefienATh HaNpaB/JIeHUe UHAYKIMY MAarHUTHOTO MOJIT ITPO- BOAHUKA C TOKOM, CHJIbI AMIepa U CHJIBI
Jlopenua;

20 cTpouTh H300pakeHHE, CO3/laBAaEMO€e IJIOCKMM 3epKaJioM, TOH- KOH JIMH30H, U pacCYMUTHIBATH €ro
XapaKTepUCTHKHY;

21 MpUMeHATh OCHOBOIOJIAraloOL[Me ACTPOHOMHUYECKHE MOHATHS, TEOPUM M 3aKOHBI [JI1 aHalu3a U
00bsiCHEHUS QU3NYECKHX IPO- IeCCOB, MNPOUCXOJAIIMX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B
MeXXTaJJaKTU4eCKOH cpeJie; ABMKEeHUsI HebeCHBIX TeJl, 9BOJII0- [IUHU 3BE3/] U BceseHHOH;

22 MpOBOAUTHL  HCCJIEAOBaHHE 3aBUCUMOCTEH  (U3MWYECKHUX BEJHWYMH C HCIOJb30BAHMEM IPSIMBIX
M3MEPEHUH: NMPH 3TOM KOHCTPYHPO- BaThb YCTAaHOBKY, GUKCHUPOBATH Pe3yJIbTAThbl IMOJYyYEHHOH 3aBH-
CUMOCTH GU3NYECKHX BEJHUYUH B BHUJE I'PpadUKOB C y4ETOM ab- COJNIOTHBIX MOTPEIIHOCTEN U3MepeHHH,
JleJIaTh BBIBOJbI 10 Pe3yJIbTaTaM HCCIe0BAHUSA;

23 MpoOBOJUTH KOCBEHHble M3MepeHHUs1 GU3NYECKUX BEJMYMH; NPHU 3TOM BbIOMPATh ONTHMAaJIbHBIM METOJ
M3MEpPeHHs], OLEHHWBATb abCOJIOTHbIE U OTHOCHUTEJbHbIE IOTPEIIHOCTH NPSIMBIX M KOC- BEHHBIX
W3MepeHul;

24 MpOBOJAUTH ONBITHI N0 NMPOBEpPKe NPEJJIOKEHHON T'MIIOTEe3bl: IJa- HUPOBAThb 3KCIEPHMEHT, COOMPATh
3KCIIEPUMEHTAIbHY0 YCTAa-HOBKY, aHAJIM3UPOBATh NOJIyYeHHbIE PE3YIbTAThl U JieJIaTh BbI- BOJ, O CTaTycCe
Npe/I0XKEeHHON TUIIOTE3Bl;

25 omuCBIBATh METO/bI TOJTyYEHHsT HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

26 cobo4aTh NMpaBua 6e30MacHOro TpyAa NpY NMPOBeLEHUH HCCJe- JOBAaHMH B  paMKax  y4eOGHOro
3KCIIEPUMEHTA, NpaKTUKyMa U y4eOHO-HCCIe0BATENbCKOW W NPOEKTHOH [eATeJbHOCTH C HC-
[10/Ib30BaHUEM U3MEPUTEBHBIX YCTPOMCTB U 1a60PaTOPHOTO 060PYyL0BAHUS;

27 pemaTh pacyéTHbIE 33Jja4M C IBHO 33/JlaHHOM M HEsIBHO 33JJaHHOHN QU3UYeCKON MOJesIblo: Ha OCHOBAaHUHU
aHa/M3a yCJI0BUsS BBIOH- paTh PU3NYECKHe MOJeNH, OTBevamliue TpeGOBaHUAM 3aJadyH, MPUMEHSThb
bopMysibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaTbl (QU3UYECKUX TEOPHUH TMpHU HCNOJIb30BAHUHU
MaTeMaTHYeCKUX Me- TOA0B pellleHUsI 3a4a4, IPOBOAUTb PacyéThl HA OCHOBAHWM MMe- IOIHXCS JaHHBIX,
aHaJIM3MPOBaTh pe3yJbTaTbl M KOPPEKTHPO- BaTh METOAbl peIleHHd C Y46TOM MOJYyYEHHBIX
pe3yJIbTaToB;

28 pemaTh KavyeCTBEHHbIE 33/laul, TpebOyoliMe MPUMEHEHNsT 3HA- HUM M3 pa3HbIX pas3ZesioB IIKOJbHOIO
Kypca QU3UKH, a TaKKe WHTeTpaly 3HAHUH U3 APYTUX NpeJMeTOB eCTeCTBEHHO-HAy4- HOro LMKJIA:
BBICTPAMBATh JIOTUYECKYI0 LE€NOYKY pPacCyKJeHHUIC OMopoi Ha U3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
¢du3nye- CKue sBJIEHHUS;

29 ucnosib30BaTh TeOpeTHYeCKHe 3HaHWS [Js  OOGBbACHEHHS OCHOB- HBIX NPHUHIMIIOB paboThI
M3MEPUTEJIbHBIX TPHOOPOB, TEXHHUYE- CKUX YCTPOUCTB U TEXHOJIOTHYECKUX NTPOLIECCOB;

30 mpuBOUTb NMPUMEPH! BKJI3Aa POCCUHCKUX M 3apyOeXHbIX y4é- HbIX-QU3MKOB B Pa3BUTHE HAYKH, B
00'bsICHEHHE NTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

31 aHa/IM3UPOBATh U OLIEHUBATbH IOCAEJCTBHUS OBITOBOW M MPOM3- BOACTBEHHOH /esTeJbHOCTH YeTI0BEKa,
CBSI3aHHOU ¢ pU3MYe- CKUMHU MPOLECCaMH, C MO3UIMH IKOJIOIMYeCKON 06e30MacHOCTH, NpeJCTaBJeHUH 0O
paL{oOHAJIbHOM NPHUPOJOINOJIb30BAHUH, & TaK- )K€ Pa3yMHOM MCIIOJIb30BaHUM JOCTIKEHUH HAyKH U
TEXHOJIO- TUH AJ1 JaJIbHEeHIero pa3BUTHS YeJI0BEYECKOT0 06IeCTBa;

32 npuMeHATh pa3JMyHble Cnocob6el paboTel ¢ HHPOpManued ¢GU- 3UYECKOTO COZAEPXKAHUS C
WCIOJIb30BAaHUEM COBPEMEHHBIX HMH- (QOPMAlMOHHBIX TEXHOJIOTMH: NMPH 3TOM HCIOJb30BaTh COBpeE-
MeHHble HHPOPMaIMOHHbIE TEXHOJIOIMH /J1s1 IOUCKA,llepepaboTKU U NpeLbsiBIeHUs yIeOHON U HayyHO-
nonyasipHod HWHPOPMALMH, CTPYKTYPUPOBAHMS W HMHTEPIpeTanud HWHGPOpMa- LMH, IOJYYeHHOH U3
Pa3IMYHBIX UCTOYHHUKOB; KPUTUYECKH aHAJM3UPOBATH MOJy4aeMy MHPOPMALMIO U OLlEHUBATh €€ [0-
CTOBEPHOCTb KaK Ha OCHOBE MMEOLIUXCSl 3HAHUH, TaK M Ha OC- HOBe aHa/IM3a UCTOYHHKA MHYOpMALHHY;

33 mposBAATh OpPraHU3aLMOHHbIE U NO3HABATeJbHbIE YMEHHUS CAMO- CTOSITEJIbHOIO NMPHOOpPEeTEHHST HOBBIX
3HaHMM B NPOIieCcCe BBINOJ- HEHUSI TPOEKTHBIX U y4eBHO-HCC/IeJ0BaTeIbCKUX PAabOT; pabo- TaThb B IpyIle
C WCIOJHEHHWEM pa3JUYHBbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATb paboOTy TpyNIbl, pPalMOHAJIBHO
pacnpesesTh Jie- ATeJbHOCTb B HECTAaHAAPTHBIX CUTYALUAX, aJleKBATHO OLleHU-BATh BKJIAJ KaXJOTO U3



Y4aCTHHUKOB IPyNIbl B pellleHHe pac- CMaTpHBaeMOH Npo6ieMbl;
34 nposBAATh MOTHBALMIO K Gyaylieill mpodecCHOHANbHON JiesiTeNb- HOCTH MO CIELUaJbHOCTSIM (U3UKO-
TEXHUYECKOTro mpodus

COOEPXAHUE YYEBHOIO NPEAMETA «®U3UKAx»(YINYBNEHHbIW YPOBEHD)

10 knacc
PA3ZEN 1. HAYYHbIM METO/ NO3HAHMA NPUPOAbI

dusnka — PyHJaMeHTa/JbHAsA HayKa o npupoje HaydHbld Me- TOJ MO3HAHUSA U METOJbl UCCIEOBAHUS
dU3NYecKux IBJIEeHUH.

JKCHEPUMEHT U TEOPHs B MPOILecce MO3HAHUS MpUpoAbl Habuito- leHre U 3KCliepuMeHT B GU3HKe

Croco6bl n3MepeHUs: GU3UYECKUX BEJUYUH (aHAJIOroBble W LUd- POBblE HU3MEPUTENbHbIE MPHUOOPHI,
KOMITbIOTEPHbIE JJATYNKOBbIE CH- CTEMBI)

[TorpemHocTH U3MepeHUH (GU3UUECKUX BeJIMYUH (abCOJIIOTHAs U OTHOCHUTEJbHAsA)

MognenupoBaHue GU3UUECKUX SBJIEHUH U MpoleccoB (MaTepH- ajJibHAsl TOYKA, aOCOJIOTHO TBEPZOE TeJIO,
uJleasibHast KUJKOCThb, UJEeaJbHBIA ra3, TOYeUHBbIH 3aps[) ['mmoresa ®Pusmyeckuil 3aKOH, TPAHUIBI €r0
npuMeHuMocTU Pusudeckas Teopus

Ponp u Mecro ¢usuku B PopMHUpOBAaHUM COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B MPAKTHYECKOH
JlesITeJIbHOCTHU JII0Jiei

Yuenuueckuii sxcnepumenim, 1a60pamoprvle padontvl, nPaK-muxym’

1 HW3MmepeHHe cU/Ibl TOKA W HaOpshKeHHUs] B LeNd MOCTOSIHHOrO TOKAa MpU NMOMOLIM aHAJOrOBBIX U

M PPOBBIX U3MEPHUTETBHBIX TPHUOGOPOB
2 3HaKOMCTBO ¢ HPOBOH Jlaboparopuel no ¢usuke [IpuMepbl u3MepeHUs] PU3UIECKUX BEJMYUH MPHU
MNOMOILLU KOMINIBbIOTEP- HBIX JaTYUKOB
1 B 6y0Ke «YYeHHUYeCKUH 3KCIIEpUMEHT, J1abopaTopHble paGoThl, IPAKTH- KyM» NPEJCTaBJI€eH NepeuyeHb YYeHHYeCKHUX
paboT, KOTOPbIE Lies1eco- 06pPa3HO NPOBOAUTD NPY U3YYEHUH JJAHHOM TeMbl Y4eHUYEeCKUH 3KCIe- pUMEHT NPOBOAUTCS

B IIPOLECCE M CCIEA0BATENbCKON 1€ TeJbHOCTH y4yallluXcsl B paMKax U3y4eHHsi HOBOTO MaTepuasna, 1abopaTopHble pa-

6OTbl CHyXaT NPEUMYLIECTBEHHO /JIs 3aKpelVIeHWsl MaTepuaja U OLieH- KM YpoBHS CHOPMHUPOBAHHOCTH

COOTBETCTBYIOIMX NPEAMETHBIX pe3yJsib- TaTOB PaboThl MpaKTHKyMa 06eCHeyrBalOT MOBTOpPEHHE U 00606IieHHe

Marepuasa U MPOBOAATCA JIMOO B KOHIlEe U3y4eHHUs pas3zesa, JU60 B KOH-Ie yueGHOTO roja Beibop TeMaTuku s

3THUX BU/IOB YYEHHYECKUX IPaKTUYECKUX pPAGOT NPOBOAMUTCA YYHUTEJNEeM HCXOAs U3 OCOGEHHOCTEH MOYPOYHOro

IJIAHWPOBaHUS U OCHAalleHUsl KabuHeTa QU3UKU

PA3AE/T 2. MEXAHUKA
Tema 1. KuHemaTtuka

MexaHnvyeckoe JBmwKeHHe OTHOCHUTEJIBHOCTb MeXaHUYeCKOroBHKeHUs1 CUCTeMa OTCYéTa
[Ipsimas 1 oOpaTHas 3aZa4yd MeXaHUKU
Pasuyc-BeKTOp MaTepUaJbHOM TOUKH, €ero MPOEKIMH Ha OCH CH-CTEMbI KOOpAUHAT TpaeKTopus
[lepeMelueHHe, CKOPOCThb (CpelHsisl CKOPOCTb, MTHOBEHHAsl CKO-POCTb) U YCKOpPeHHe MaTepHalbHOM
TOYKH, UX MPOEKIMH HAa OCH CH-CTeMbI KoopAuHAT Cl0KeHHe nepeMelleHUH U CI0)KEHHUE CKOPOCTel
PaBHOMepHOE 1 paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEeHHs] U NMyTH MaTepHasib-
HOU TOYKH OT BpEMEHU U UX rpadpuKu
CBoGOJHOe majieHue YCKOopeHHe CBOGOJHOro mnajJieHus /JIBiKe- HUe TeJa, GPOILEHHOr0 MoJ YIJIOM K
TOPU30HTY 3aBHUCHMOCTb KO- OPJMHAT, CKOPOCTU M YCKOPEHHS MaTepUalbHOM TOYKHU OT BPEMEHHU U HX
rpaduku
KpuBosiuHeiiHoe [BXeHWe JIBIDKEHHE MaTepUaJbHOW TOYKU IO OKPYKHOCTH YTIJIOBas W JIMHEHHas
ckopoctb Ilepuon M yacrota 06- paueHus lleHTpocTpeMuTenbHOe (HOpMalbHOE), KacaTejbHoe (TaH-
reHLMaJIbHOE) U MOJIHOE YCKOPEHHE MaTepUaJbHOH TOUKH
Texnuueckue ycmpoucmea u mexHoIoSUHecKue npoyeccevl: CHU- JOMETpP, ABIKEHHE CHApsJOB, LEIHbIE,
HecTepEéHYAThIe U PEMEH- Hble Nepesjayl, CKOPOCTHbIE JIUPTHI



Hemoncmpayuu
1 Mogenb cucTeMbl OTCYETA, UJIJIIOCTPALIUSA KHHEMATUYECKUX Xa-PAKTEPUCTUK [ BUXKEHUS
2 Cnoco0kI Hccle0BaHus JBUKEeHUH
3 Unnroctpanys npesebHOro nepexo/ia U M3MepeHue MTHOBEH-HOW CKOPOCTH
4 IlpeoGpa3oBaHue JBUKEHHUU C HUCIIOJb30BAaHHEM MeXaHU3MOB 5 IlazieHue Tes B BO3AyXe U B
pa3peXeHHOM NpPOCTPaHCTBe
6 HaGsroneHue BUXKEHUsI TeJa, OPOIIEHHOTO MO/ YIJIOM K FOPU-30HTY U FOPU30HTAIBHO
7 HampaBsieHHEe CKOPOCTH NpH JBUXKEHUU MO OKpy:kHOCTU 8 [Ipeo6pasoBaHMe yIioBOU
CKOpPOCTHU B peAyKTope
9 CpaBHeHUe NyTel, TPAaeKTOPUH, CKOPOCTEN JBUKEHUS OJHOTOU TOTO e TeJla B pa3HbIX CUCTEMax
OTC4éTa
Yuenuueckuii sxcnepumenm, nabopamopusie padomol, npaKmuKym
1 U3yyeHue HEpPaBHOMEPHOTO JBUXKEHHUS C LieJIbI0 ONpe/ieIeHUSIMTHOBEHHON CKOPOCTHU

2 VsMepeHMe yCKOpeHHMs] MpH MNpPSIMOJMHEWHOM pAaBHOYCKOpPEH- HOM JBW)XEHUU IO HAKJIOHHOM
IJIOCKOCTH

3 VccneoBaHKe 3aBUCUMOCTH Iy TH OT BpeMeHH PU paBHOYCKO- PEHHOM JIBU)KEHU U

4 UsMepeHUe YyCKOpeHHss CBOGOJHOrOo TNaJeHUs1 (PEKOMEHZOBAHO UCNOJb30BaHHe LHUGPOBOH
JlabopaTopuu)

5 VsydyeHue [ABMXKEHHUS1 Tesa, OpOIIEHHOTO TOPHU30HTAJbHO IIpo- Bepka THUMOTE3bl O TNPSIMOM
HPONOPIMOHANBHOM 3aBUCUMOCTH MEX/AY JAJbHOCTBIO MOJETA U HAYalbHOW CKOPOCTBIO TeJla

6 VisyueHue ABU)KEHUS TeJla 0 OKPYKHOCTH C OCTOSTHHOU 10 MOAYJIK0 CKOPOCThIO

7 ViccneoBaHMe 3aBUCUMOCTH NEPHO/A 00palleHUsI KOHUYECKOr0 MasiTHUKA OT €ro NapaMeTpoB

Tema 2. AuHamuka

[TepBblil 3akoH HbroToHa HHepuManbHble cucTeMbl OTC4éTa [IpUHLMD OTHOCUTesNbHOCTH [anuies
HenHepruanbHble cucTeMbl OTc4éTa (OmpejesieHHe, TPUMepHI )

Macca Tesa Cuna [IpuHnun cynepnosunuu cu Bropoit 3akoH HeroToHa /151 MaTepUaibHOMR

TOYKU TpeTuit 3akoH Hp1oTOoHa J/191 MaTepuabHbBIX TOYEK

3aKO0H BCEMUPHOTO TATOTEHUS] JKBUBAaJIEHTHOCTb 'PaBUTALlMOH- HOW U UHEPTHOW MacChl

Cuita TsKeCTH 3aBUCHUMOCTb YCKOPEHHUsI CBOGOJHOTO MaZleHUs OT BbICOThI HaJi MOBEPXHOCTHIO IJIAHETHI
U oT reorpaduyeckod mupo- Thl JIBIKeHHEe HeGECHBIX TeJ M WX COYyTHUKOB 3akoHbl Kemsepa IlepBas
KOCMHUYeCKasi CKOPOCTb

Cuna ynpyroctu 3akoH ['yka BecTena Bec Tesa, IBHUXKYLLEro- Cs C yCKOPeHUEM

Cuia Tpenus Cyxoe TpeHue CuJia TpeHUS CKOJIbXKEHUS U cUJia TpeHus nokost Koadpdunuent tpenns Cua
CONPOTHBJIEHUS NPU JBUKEHUU TeJla B XKUJKOCTU WUJIU rase, eé 3aBUCMMOCTb OT CKOPOCTU OTHOCHUTEJIbHOTO
JBWKEHUS

JaBneHue 'napocraTuyeckoe faBieHue Cuia Apxumefa

Texnuueckue ycmpouicmea u mexHoao2udeckue npoyeccuvl: NMOA-IIUMHUKY, IBUXKEHHEe HUCKY CCTBEHHbIX
CIYTHUKOB

Hemoncmpayuu

1 Ha6mroieHre ABH>KeHUS TeJl B HHEPIUAJIbHBIX U HEMHEPIUAJIb- HBIX CHCTEMaX OTCYETa

2 IIpyHLMI OTHOCUTEJIbHOCTHU

3 Kauyenue AByxX LUWJIMHJAPOB WIM LIApPOB pPa3HOM MacChl C OJWHA- KOBBIM YCKOPEHUEM OTHOCHUTEJbHO

HeUuHepLHaJIbHOU CUCTEMBIOTCYETA

4 CpaBHeHHe paBHOJEHCTBYIOLIENW MPUJIOXKEHHBIX K TeJy CUJIC IPOU3BeJleHHeM MaccChl Tesa Ha ero
YCKOpeHHe B UHEpLIKAJIb- HOM CUCTeMe OTCYETa
5 PaBeHCTBO Cu1JI, BO3HUKAIIIUX B pe3yJIbTaTe B3aUMOJEeHCTBYA Tesl 6 Mi3MepeHue Macc 1o
B3aHUMO/IeCTBHIO
7 HeBecomocTb
8 Bec Tesa mpu yCKOpeHHOM NOgbEéMe U NaZieHnH 9 lleHTpo6eKHbIe MeXaHU3Mbl
10 CpaBHeHHe CUJI TPEHUS NOKOS], KAYeHHUs U CKOJIbXKeHHUS
Yuenuueckuii sxcnepumenm, nabopamopusie padomol, npaKmuKym
1 U3mepeHHe paBHOAENCTBYIOIIEH CUJI IPU ABKEHUH OGPy CKa MOHAKJIOHHOM IJIOCKOCTH



2 TlpoBepka runoTe3bl O HE3aBUCHMOCTH BpeMeHH [BIKeHHs OpyCcKa IO HAKJOHHOW IUIOCKOCTH Ha
3aJlaHHO€e PACCTOSIHHE OTEr0 MacChl

3 UccnepoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAWOLIMX B NPY>KHUHEe U PE3MHOBOM 06pasle, OT HX
Jedbopmanuu

4 V3y4yeHue JBUKEHHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, Tepe- KUHYTOH yepes JIErKui 6J10K

5 Mamepene Ko3gpuLeHTa TPEHHUs! 10 BETMYHHE YIJI0BOTO KO- 9pUIHEHTa 3aBUCHMOCTH Fip(N)

6 VccnenoBaHue JBWKeHHsI GpycKa MO0 HAKJIOHHOH IJIOCKOCTH
C MepeMeHHbIM K03($QUILMEHTOM TpPEeHUs
7 W3ydeHne ABW)KEHUS I'Py3a Ha BaJly C TPEHHUEM

Tema 3. Ctatuka TBépAoro Tena

A6comtoTHO TBépAoe Teso [locTymaTesibHOe M BpallaTeJbHOE JBHXKEHHE TBEPAOTo Tesa MOMEHT CHJIBI
OTHOCHTEJIbHO Oocu Bpalue- HUs [lnedo cuibl CioKeHHe CHJI, TIPUJIOXKEHHBIX K TBEpJoMy Tesy LleHTp
TSXKECTH TeJia

YcnoBus paBHOBecHs] TBEPJOIO TeJa

YcToiuMBOe, HEyCTOHYMBOe, Ge3pa3IM4YHOe paBHOBeCHE

Texnuueckue ycmpoticmea u mexnono2uiecKue npoyeccol: KPOHIITENH, CTPOUTENbHBINA KpaH, pellérdyaTble
KOHCTPYKIHH

Hemoncmpayuu

1 YcnoBust paBHOBecust 2 Buzibl paBHOBecHs

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym

1 VccnepoBaHue yCI0BUM paBHOBeCHS TBEPOTO TeJIa, UMEIOILET0 OCh BpalLleHUs

2 KoHcTpynpoBaHMe KPOHIITEHHOB U pacyéT CUJI YIIPYTOCTH
3 U3yyeHue yCTOHYUBOCTH TBEPZOTO TeJIa, UMEILIETO MJIOLAAb ONIOPhI

Tema 4. 3aKOHbI COXpPaHEHUS B MeXaHUKe

Hmnyabc MaTepualbHOM TOYKHM, CUCTEMbl MaTepUasbHBIX TOuek LleHTp Macc cucTeMbl MaTepUabHBIX
Touek TeopeMa 0 ABUKEHUULEHTpPA Macc

Wmnybc cuibl 1 M3MeHEeHUe UMITyJibca Tesla 3aKOH COXpPaHeHHUsl UMITyJibca

PeakTuBHOe JBIXKEHUE

MoMeHT MMIyJibca MaTepuhalbHOM TOYKM [IpeacTaBieHHE O CO- XpaHEHHH MOMeEHTa WMIyJbca B
LleHTPaJIbHbIX MOJISAX

Pa6oTa cusibl Ha MasioM ¥ Ha KOHEYHOM nepeMenieHnH ['padu- yeckoe mpezcTaBieHrne PaboThbl CHJIbI

MoOUHOCTb CHJIbI

KuneTnyeckass sHeprus MmarepuajbHOW Touyku TeopemMa 06 W3- MEHEHUM KHUHETHYECKOH 3HEpPruu
MaTepuaJbHON TOYKHU

[ToTeHIMaNbHbIE U HEMOTEHLMaAbHble CUbI [loTeHManbHasA 3Heprusa [loTeHManbHas 3HepPrus ynpyro
nedopMUpOBaHHON mNpyXUHBI [loTeHOHManbHAsA 3HEPTrHsl TeJa B OJHOPOJHOM TIpaBUTa- IMOHHOM IMOJIE
[loTeHMa/IbHAS SHEPTHUSA TeJa B TPABUTAIMOHHOM II0JIe OJHOPOJHOrO Imapa (BHYTpH U BHe Iiapa) Bropas
KOCMHUYe-CKasi CKOpoCTb TpeTbsl KOCMHUUYeCcKasi CKOPOCTb

CBsi3b pabOThl HENMOTEHIMAJIBHBIX CUJI C U3MEHEHHEM MeXaHWYe- CKOM 3HEPTUH CUCTEMBI TesJl 3aKOH
COXpaHeHHUs] MeXaHU4eCKOW 3HepTUU

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

YpaBHeHue BepHynau A/l ujeasbHOW KUAKOCTHM KaK CIeJCTBUE 3aKOHA COXpPaHEHUs] MeXaHH4YeCKOU
3Hepruu

Texnuueckue ycmpoiicmea u mexmoiocudeckue npoyeccol: [ BU- XKeHHe paKeT, BOJOMET, KONED, NPY>KUHHbBII
MHCTOJIET, TAPOCKOT, QUTYpHOE KaTaHWe Ha KOHbKax

Hemoncmpayuu

1 3akoH coxpaHeHHUs UMILyJibca 2 PeakTUBHOE [BHXKeHUE

3 U3MepeHUe MOLIHOCTHU CUJIBI

4 W3MeHeHHe 3HEPTHM Teja MPH COBEPIIEHUU PaBOTHI

5 BsauMHble mHpeBpalleHHUs KUHETUYECKOW U MOTEHIUAJbHOM 3HEPTHH NPHU JEeHCTBUM HA TEJIO CHJIbI

TSXKECTHU U CUJIbl YIPY-TOCTU



6 CoxpaHeHHe 3HepPrHHu IpPHU CBOGOJHOM NaZleHUHU

Yuenuueckuii sxcnepumenm, nabopamopusie padomul, npaKmuKym
1 H3MmepeHue uMHyJibca TeJia MO0 TOPMO3HOMY NyTH
2 H3mepeHue CWIbl TATH, CKOPOCTH MOJENH 3JIEKTPOMOGUJISH MOLUIHOCTH CHUJIbl TSTH
3 CpaBHeHHe U3MEHEHUs UMIYJIbCA Teja C UMIYJAbCOM CUJIbI 4 HccienoBaHue cOXpaHEHUs UMITYJIbCa
NpU YyIPYyTrOM B3aUMO-
JerCcTBUH
5 W3mepeHNe KMHETHYECKOH SHEPTHHU TeJla 10 TOPMO3HOMYIYTH
6 CpaBHeHHe H3MeHEHHs IOTEHIMAJbHOW 3HEPTHH HPYKUHBIC pabOTON CUJIBI TPEHUS
7 OmpegesieHre paboThl CHIBbI TPEHUs MPU JBUKEHUHU TeJIa IOHAKJIOHHOU I1JIOCKOCTH

PA3JAEN 3. MOJIEKYJIAPHAA ©®UN3MKA N TEPMOANMHAMUKA
Tema 1. OCHOBbI MOMEKYISIPHO-KMHETUYE CKOM TeOpUMn

OCcHOBHBIE N0JIOXKEHUS MOJIEKYJIIpHO-KMHeTH4YecKo i Teopuu(MKT), ux onbiTHOe o60cHOBaHue [lndpdysus
BpoyHOBCKOe ABHU- KeHHe XapakTep [JBW)KEHHS M B3aWMOJEHCTBHUsI 4aCTHI, BellecTBA MoJeNHd CTPOEHHUS
rasoB, XKUAKOCTEH M TBEPJBIX TesJ U OGBbsICHEHHE CBOMCTB BellecTBA Ha OCHOBe 3TUX Mofeseld Macca u
pa3mepsl Mo- jieKyJs1 (aTtomoB) KosmyectBo BemectBa [locTossHHas ABorazpo

TensnoBoe paBHOBecue TeMneparypa u cioco6s! eé namepeHnus lllkana Temneparyp Llenbcus

Mogenp uzeanpHoro raza B MKT: yacrunpl rasa JBIXKYTCS Xao- TUMECKM M HE B3aMMOJEHNCTBYIOT APYT C
ApyroM

['a3oBble 3aK0HBI YpaBHeHHe MeHesneeBa—KianelipoHa A6co-/1r0THast TeMnepaTtypa (IIKasa TeMIepaTyp
KeneBuna) 3akoH JlasbpToHa U3omponecce! B HeaJbHOM rase C HOCTOSTHHBIM KOJIM- YECTBOM BeleCcTBa
I'paduueckoe npescTaBIeHrEe U30TIPOLLECCOB: H30TEPMA, U30X0pa, M306apa

CBsI3p MeX/y [aBJleHHEM U CpeJiHeM KMHEeTHYeCKOH 3Heprued IoCTyNnaTe/JbHOro TEIJIOBOTO JBHKEHUS
MOJIEKYJI H/iea/bHOTO rasa (ocHoBHOe ypaBHeHHe MKT mpeanpHoro rasa)

CBsi3p abCOJIIOTHOW TeMIepaTypbl TEPMOAUHAMUYECKOW CHCTEMBI CO CpeAHEel KUHETHYeCKOW 3Hepruen
MOCTYNaTebHOTO TEMJIOBOTO JIBIKe-HUS €€ JacCTHI]

Texnuueckue ycmpoucmea U —MeXHOJIOGUYECKUEe Npoyeccvl: TeP- MOMeTp, O6apoMeTp, IOJydeHHe
HaHOMaTepHaJoB

Hemoncmpayuu

1 Mogesn IBWKEHHs 4acTHL, BelecTBa 2 Mogesb GpOyHOBCKOTO JBMXKEHHS

3 Bu/eopoJIMK € 3alIMChI0 PealbHOTO GPOYHOBCKOTO JBKeHUs 4 [luddy3us xugkocren

5 Mopgesnb onbrita lllTepHa 6 [IpuTs:KEeHUE MOJIEKY T

7 Mopenu KpUCTaJUIMYEeCKUX PELIETOK

8 HabGsrwojeHne U ucciefoBaHHE HM30TPOLECCOB

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym

1 UccneoBaHre mpoliecca YCTaHOBJIEHHUsI TEIJIOBOTO PAaBHOBECHUS NPH TeIJIOOOMeHe MeXAy Tropsitied H
XOJIOJAHOM BOJIOH

2 WsyyeHMe H30TEPMHUYECKOTO Nporecca (peKOMeHA0BAaHO MC- 0JIb30BaHHe IIM$POBOH abopaToprH)

3 H3yyeHue wu30xOpHOTO mpouecca4 M3ydyeHne usobapHOro mnporeccab

[IpoBepka ypaBHEHUS COCTOSHUA

Tema 2. TepmoanHamuka. TennoBble MaLUUHbI

TepmopnHamudeckas (T/[]) cucrema 3aganue BHeHUX ycaoBuiasa T/l cucrteMbl BHellHWe v BHY TpeHHEE
napametpsl [lapame- Tpbl T/l cucTeMBl Kak cpefiHHMe 3HAa4eHUS BeJIMYMH, ONUCHIBAIOIIUX €€ COCTOSIHHe Ha
MHKPOCKOIMYECKOM YPOBHE

Hynesoe nHauano TepMoguHaMuku CamonpousBoJibHasA pesiakca- uua TJ| cucTeMbl K TeMJIOBOMY
pPaBHOBECHUIO

Mogenp ujeanbHOro rasa B TepMOJHMHaMUKe — CUCTeMa ypaBHe- HUH: ypaBHeHUe MeHJeneeBa—



KnaneiipoHa u Bblpa)keHHe [l BHY- TPEHHeW SHepruu YCI0BUs MPUMEHUMOCTU 3TOU MOJENTU: HU3Kas
KOHLIEHTpAl[Msl YacCTHUIL, BbICOKHE TeMIlepaTypbl BbipakeHue [i/i1 BHyTpPEHHEW 3HEPTHUM OJHOATOMHOTO
HJIeaJbHOTO rasa

KBasucraTuyeckue U HeCTaTUY eCKUe MPOLECChI

JsneMeHTapHasd paboTa B TepMOJUHAMHUKe BbruumcieHne paboTel mo rpaduKy mpolecca Ha ph-
JiuarpaMmme

Temsionepesaya Kak Cnoco6 U3MeHeHUsi BHyTpeHHel sHepruu T/l cucTeMbl 6e3 coBeplieHHsI paboThl
KoHBek1us, TEI0NPOBOAHOCTb, U3JIy4eHHE

KosinyecTBo TemynoTbl Tena0EéMKOCTb Tesla Y/e/ibHasl U MOJisip- Hask TEMJI0OEMKOCTH BelllecTBa YpaBHeHUe
Maiiepa YjenbHass Te- MJOTa CrOpaHUsl TOMJMBA PacdyéT KoJIMYECTBA TEMJOThl MPHU TEMJIO- Mepejave
[lousATHE 06 afabaTHOM MpoLecce

[lepBBIA 3aKOH TepMOAMHAMHKH BHyTpeHHss1 sHeprus Kosinue- cTBO TemsoThl M paboTa Kak Mepbl
M3MeHeHUsI BHyTpeHHel aHepruu T/| cucreMbl

BTopoii 3aKOH TepMOAMHAMUKH /I PAaBHOBECHBIX ITPOLIECCOB: Yepe3 3a/laHHOe PAaBHOBECHOE COCTOSTHUE
T/l cucTeMbl IPOXOAUT €JMHCTBeHHas afuabaTa AGCoII0THAsA TeMIlepaTypa

BTopo#l 3aKOH TEpPMOJMHAMHUKHU JJIT HEepaBHOBECHBIX IPOILIECCOB: HEBO3MOXKHO NepesaTb TEeIUIOTy OT
6oJiee XOJIOHOTO TeJsla K 6osiee HarpeTtomy 6Ge3 kommeHcauuu (Kiayswyc) Heo6patuMocTh mpHUpoJ- HBIX
MPOLECCOB

[IpuHuune! feiictBus TemnoBbix MawMH KIIJI MakcuMasnbHoe 3HaueHue KIIJI Lukn

Kapno

JKOJIOTUYECKHEe  aCleKTbl  MCII0Jb30BaHHWS  TEIUVIOBBIX  JABUrare- Jjeil TemoBoe 3arpsisHeHHe
OKpy»aoliel cpezbl

Texnuyeckue ycmpoiicmea u mexHoro2uueckue npoyeccevl: X0- JIOAWIbHUK, KOHAULMOHED, JU3eJbHBbIA U
KapOlopaTOpHBIA [IBUTa- TeJM, IapoBas TypOWHA, NOJyYeHHEe CBEPXHU3KUX TeMIlepaTyp, YTHUJIH3aALHUA
«TEMJIOBBIX» OTXO/J0B C MCIOJIb30BAaHHEM TEIJIOBOI'0 HACOCA, YTHUIM3ALMS GHOOPTaHMYECKOTO TOTIMBA JJIS
BBIPABOTKHU
«TEIJIOBOM» U 3JIEKTPOIHEPTHUU

Hemoncmpayuu

1 H3MeHeHuMe TeMIepaTypbl NP aMabaTUYECKOM paclIMpeHUH 2 Bo3ymHoe orHuBoO

3 CpaBHeHHe yJeJbHBIX TeIIOEMKOCTel BelecTB 4 CocoObl M3MEHEHUS] BHYTPEHHEH

3HEPIrUH

5 HccnepoBaHue afuabaTHOro mporecca

6 KoMmbloTepHble MOJeNY TEIJIOBbIX JBUraTesel

Yuenuueckuii s3xcnepumenm, nadopamopmnsie paoomut, npaKmuKym

1 H3mepeHue yAeNbHOH TENIOEMKOCTH

2 HccnepoBaHue mporecca oCThIBaHUS BelecTBa 3 McciejoBaHre afuabaTHOTO

npouecca

4 W3y4yeHue B3aMMOCBSI3Y 3HEPTUU MEXKMOJIEKYJSPHOTO B3aWU-MOAENCTBUSA M TEMIEPATypPbl KUIIEHUS

KU KO CTEHN

Tema 3. ArperatHble cocTosiIHUA BewecTBa. Pa3oBble nepexoabl

Hapoo6pasoBaHHe U KOH/J€HCallud I/Icnapel-me U KUIIEeHHue Y,E[ef[bHaH TENnJioTa napoo6pasoBaHI/m

HaCbII.L{eHHbIe W HEHAaCbI€HHbIE IIapbl KayecTBeHHass 3aBHUCH- MOCTh IUIOTHOCTH H JAaBJIEHHUA
HACBbII€HHOTO Mapa OT TeMIIEpAaTy- pbl, UX HE3ABUCHUMOCTb OT o6béMa HACBbIIIEHHOTO IIapa 3aBHCHU- MOCTh
TeMIlepaTypbl KUII€EHHUA OT O4aBJIEHUA B }KUAKOCTHU

BraxkHoCTh BO3Jyxa AOGCO/NIOTHAsE M OTHOCHTEJIbHAs BJAXKHOCTb TBEpmoe Teso Kpucramnumyeckue u
amopdHbIe Tesa AHU30TPONHSI CBOUCTB KPUCTA/IOB [ly1aB/ieHNe U KPpUCTALIN3anus Y/ ie/ibHas Te-
10Ta iasnenust Cy6arManus

Jedopmanmu TBEporo Tesa Pactsaxenue u cxarue Casur Mo-gynb [0Hra Ilpenen ynpyrux gedopmanui

TensioBoe pacmivpeHHe KUIKOCTEH M TBEPABIX Tes, 00'bEMHOEH JMHEHHOe paciiupeHre AHTapMOHU3M
TEIJIOBBIX KOJIeOaHUH 4Ya- CTHI] BellecTBa KaK MPUYMHA TEIUIOBOIO pacIiMpeHus Tesa (Ha Ka- 4eCTBEHHOM



ypOBHE)
[IpeoGpa3oBaHre 3HepTUH B Ha30BbIX lepexo/iax YpaBHEHHEe TEIUVIOBOTO GajlaHca

[ToBepxHOCTHOe HaTskeHHe Ko3addUIMeHT NOBEPXHOCTHOTO Ha- TsKeHWs KanmuuispHble sIBJIeHUS
JlaBJyieH1e NO/L UCKPUBJIEHHOM MOBEPXHOCThIO XuAKocTH Popmya Jlamiaca
Texnuueckue ycmpoiicmea u mexHoi02u4eckue npoyeccvl JKUAKUe KpUcTaslibl, COBpeMeHHble MaTe puaJibl
Hemoncmpayuu
1 TemoBoe pacmiupeHue
2 CBoiicTBa HaCbILEHHbIX 1apOB
3 Kunenne KuneHue npu NOHWKEHHOM JaBJjieHUU 4 M3MepeHHe CUJIbI HOBEPXHOCTHOTO
HaTsKEHUS
5 ONBITHI C MBUIBHBIMH MJIEHKaMHW 6 CMadyvBaHUE
7 KanwnisipHble siBJIEHUS
8 Mojiesi1 HEHBIOTOHOBCKOH XUAKOCTH 9 CIOCO6bI U3MEPEHUS BJIAKHOCTH
10 UccnenoBaHre HarpeBaHUS W IJIABJIEHUS KPHUCTAJUIMYECKOTOBEIIECTBA
11 Bugps! nepopmanuit
12 Ha6rogeHue ManbIx Jedpopmanuit
Yuenuueckuii sxcnepumenm, nadopamophvie padomvl,npaKmMuKym
1 H3ydyeHHe 3aKOHOMEPHOCTEN HCIApeHUs KUJKOCTel 2 U3MepeHUe yJe/bHOU TeIMJOThI
MJIaBJIeHUs Jibja
3 H3y4eHue CBOWCTB HACBIIIEeHHBIX TAPOB
4 Vi3MepeHUe aGCOIIOTHOM BJIQXKHOCTH BO3/IyXa M OIleHKAa MaCChINAapoOB B MOMEIEHUH
5 U3mepeHue k03¢ pHLIEHTa MOBEPXHOCTHOrO HaTsXKeHUs 6 U3MepeHue moayns HOHra
7 WccnenoBaHue 3aBUCHMOCTHU ZiedpopMaliid Pe3HHOBOrO 06pa3aoT MPUIOKEHHOH K HEMY CHJIBI

PA3SJEN 4. SNEKTPOANHAMUKA
Tema 1. dnekTpuyeckoe none

JJeKTpU3anusl TeJ U e€ NposABIAeHUs JJIEKTpUYecKUH 3apsj /lBa BuAa 3JeKTPUYECKHUX 3aps0B
[IpoBOJHUKH, AW3NIEKTPUKHU U NMOJTYHPOBOAHUKU JJjleMEHTAPHBIN 3/IeKTPUYECKUH 3apsi/ 3aKOH COXpaHEHHUs
3JIEKTPUYECKOTO 3apsja

BsanmogeiicrBue 3apsazfoB ToueuHsle 3apsiibl 3akoH KysoHa JsekTpudeckoe noJie Ero geiictBue Ha

3JIeKTpHUYecKHe 3apsaabl HanpsokéHHOCTh aseKkTpudeckoro noJist [Ipo6HBIN 3apsg Jlu-
HUU HaNpsDKEHHOCTH 3JleKTpuYeckoro nosst OZHOPOJHOE 3/1eKTPHU-YeCKOe T0Jie

[ToTeHMaJIBHOCTD 3/JIEKTPOCTATUYECKOTO 10J1s1 Pa3HOCTh MOTEH- IMaJI0B U HanpsikeHHe [loTeHnManbHas
3Heprus 3apsijla B 23JieK- TpocTaTHieckoM ToJie [loTeHnuan  asekTpocraruyeckoro  moJss CBs3b
HaIps>)KEHHOCTH MOJIS1 ¥ Pa3HOCTH NMOTEHLUAJIOB JJIsl 3JIeK- TPOCTATUYECKOTO NoJis (KaK OJHOPOJHOTO, TaK
Y HEOJIHOPOJHOTO)

[IpuHLMN Cynepno3ULMY 3IEKTPHUIECKHUX T0JIeH

[Tone ToweuHoro 3apsja Ilosne paBHOMepHO 3apshkeHHOW cdephl [losle paBHOMEpPHO 3apsiPKEHHOro MO
06béMy mapa [losile paBHOMepHO 3aps>KeHHON 6eCKOHEYHOM IIoCKoCTH KapTHHBI IMHUHA HanpskEH- HOCTH
3THX NOJIEH U 9KBUNIOTEHIIMA/IbHBIX IOBEPXHOCTEN

[IpoBOJHUKH B 3JIEKTPOCTAaTUYECKOM I10JIe Y CJIOBUE PAaBHOBECHS 3aps/i0B

JM3/IeKTPUKH B 3JIEKTPOCTATHY€ECKOM IoJie [luaieKTpruyecKas IPOHHULAeMOCTb BelllecTBa

KonpeHcaTop J/1eKTpOEMKOCTD KOH/IeHcaTopa JJIEKTPOEMKOCTD IIJIOCKOI'0 KOHZEHcaTopa

[TapasenpHoe coefuHeHU e KOHAeHcaTopoB [lociienoBaTe/IbHOE coeJMHEHNE KOH/IEHCATOPOB

JHeprusi 3apspKEeHHOr0 KOHZeHcaTopa

JIBI>KeHNe 3aps>KeHHO W YaCTHIIbl B OJHOPOLHOM 3/IEKTPUUYECKOM IoJIe

Texnuyeckue ycmpolicmea u mexHoao2uieckue npoyeccol: dJ1eK- TPOCKOI, 3JIEKTPOMETD, 3JIeKTPOCTaTHYecKas
3allMTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHZAEHCAaTOphI, reHepaTop BaH ge 'paada

Hemoncmpayuu

1 YcTpoHCTBO M NpPUHLMIN JEeUCTBUSL 3JIEKTpOMeTpa 2 JJeKTPUYEeCKOoe MoJie 3apsiKEHHbIX

IIapHUKOB

3 JJIeKTpUUYEeCcKoe T10J1e [IByX 3aps>KEHHBIX IJIaCTUH

4 Mogenb 3jeKTpocTaTH4yeckoro reHeparopa (BaH pe I'paada)5 [IpoBOAHMKH B 3JIEKTPUYECKOM

noJse



6 JJeKTpocTaTUYecKasl 3aliuTa

7 YCTPOWCTBO U [IefICTBHE KOH/IEHCATOPa MOCTOSTHHOU U 1epe- MEHHOU éMKOCTH
8 3aBHCHUMOCTbD 3JIEKTPOEMKOCTH IJIOCKOTO KOHZEHCATOPA OT MJIOMA/IY MJIACTHH, PACCTOSTHUS MEXAY HUMU
Y IW3JIEKTPUY€E- CKOH MPOHUIAEMOCTH
9 JHeprus 3JeKTPUIECKOTO MMOJIs 3apsKeHHOTO KoHJeHcatopa 10 3apsiaka u paspsijka KOHJieHcaTopa
yepe3 pe3ucTop
Yuenuueckuii 3xcnepumenm, nabopamopnsle pabomut, NPAKMUKYM
1 OueHka CWJ B3aMMOJENCTBUS 3apSKEHHBbIX TeJl
2 Ha6uroieHre mpeBpanieHus SHEPTHUH 3apsKEHHOI0 KOH/EHCA-TOPa B 3HEPTHIO U3JIyYeHHUs CBETOAHOA
3 H3ydeHue npoTeKaHUS TOKA B LEMNH, COZepKalleld KOHAeHcaTop 4 PacnpesiesieHre pa3HOCTH
NOTEHIMAIOB (HAaNpsDKeHHs) TpU
MoCJIeJ0BaTeJbHOM COeJMHEHUH KOHJIEHCAaTOPOB
5 UccnepoBanue pa3psiia KOHAEHCATOPA YEPE3 PE3UCTOP

Tema 2. NOCTOAHHBLIN 3NEKTPUYECKUMN TOK

Cuna toka IloCcTOSIHHBIN TOK

YcoBuSA cylecTBOBaHMS NOCTOSTHHOTO 3JIeKTpUYecKoro Toka Mcrounuku toka Hanpstkenve U u 3/IC E

3akoH OMa AJ151 yyacTKa Lenu

JJIeKTpUYECKOE CONMPOTHBJIEHNE 3aBUCUMOCTb CONPOTHBIIEHHS OAHOPOJHOTO IPOBOJHUKA OT €ro JJINHbI
Y IIJIOLA IV [IOTIEPEYHOTO CeYeHHsI Y1eJIbHOe CONPOTHUBIEHHUE BEIeCTBa

[TocenoBaTesbHOE, TapasjieJlbHOE, CMEeLIaHHOe COefMHEeHHe NMPOBOJHUKOB PacyéT pa3BeTBJIEHHBIX
aseKTpuuecKux nenei [IpaBuia Kupxroda

Pa6ora ssnektpuyeckoro Toka 3akoH Jpxoynsi—JleHna MoIHOCTE 3/1eKTpUYecKkoro Toka TeruioBast

MOILHOCTb, BBIJeJs-
eMasl Ha pe3HCTope

3/1C u BHyTpeHHee CONPOTHUBJIEHHE HCTOYHMKA TOKa 3akoH OMa /i1 MOJHOH (3aMKHYTOM)
3JIeKTPUYECKOH Lienu MOLTHOCTh UCTOY- HUKA TOKa KopoTkoe 3aMbIKaHME

KongeHcaTop B Ljeny MOCTOSIHHOTO TOKa

Texnuueckue ycmpoticmea u mexHoio2udeckue npoyeccol: aM- NepMeTp, BOJIbBTMETP, PeocTaT, CYETUUK
3JIEKTPUYECKO M 3HEPruu

Hemoncmpayuu

1 VsMepeHMe cUJIbI TOKA U HAIPSHKEHUS

2 UccnenoBaHNe 3aBUCHMOCTH CHJIbI TOKA OT HANpPSDKEHHUS AJASPE3HCTOPA, JaMIIbl HAKaJIMBAHUS U

CBETOAMOA
3 3aBUCHMMOCTb CONPOTHUB/IEHUS IUINHAPHUIECKUX TPOBOAHUKOBOT JJIMHBI, IJIOIIA/AH TTOTIEPEYHOTO
CeyeHHUsI U MaTepHasa

4 ViccnenoBaHUe 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHBJIEHUSNPH MOCTOSTHHOM HamNpshKeHUH

5 Ilpssmoe usmepenue 3/1C KopoTkoe 3aMblKaHHe TaJibBAHUYE-CKOTO 3JIEMEHTA U OL€HKA BHYTPEHHETO
COIMPOTHUBJIEHUS

6 Crioco6bl coeIMHEHHS] UCTOYHUKOB TOKa, J/IC GaTapeit

7 UccnenoBaHre pa3sHOCTH MOTEHILMAJIOB MEXAY MOJTIOCAMHUUCTOYHUKA TOKA OT CHJIBI TOKA B IENH

Yuenuueckuii sxcnepumenm, nabopamopnsie padomol, npaKmuKym

1 HccnenoBaHve CMEMIAaHHOTO COeQUHEHHUs pPe3UCTOpoB 2 M3aMepeHUe yaeslbHOTO

COTPOTHUBJIEHUS] IPOBOJHUKOB

3 UccneoBaHre 3aBUCUMOCTH CUJIbI TOKA OT HaNpPSKEHUs JJIsiJIaMIIbl HaKaJIMBaHHUS

4 YBesu4yeHUWe Mpejiesia U3MepeHus amrepMmerpa (BosbTMeTpa)5 Usmepenue 3/IC 1 BHYTpeHHEr0

COTPOTUBJIEHHUS] UCTOYHHUKA
TOKa

6 UccnepoBanne 3aBucumoctd 3/[C rajbBaHUYECKOTO 3JEMEHTAOT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUH

7 UccnenoBaHre pa3sHOCTH MOTEHILMAJIOB MEXAY MOJTIOCAMHUUCTOYHUKA TOKA OT CHJIBI TOKA B ILENH

8 MccnenoBaHue 3aBUCUMOCTH MOJIE3HOH MOIHOCTH UCTOYHHUKATOKA OT CHJIbI TOKa



Tema 3. Toku B pasnunyHbIX cpegax

JyleKTpHUYecKasi MPOBOJUMOCTh PA3/IMUHBIX BELIECTB JJIEKTPOH- Hasi MPOBOJAUMOCTh TBEP/BIX METAJIOB
3aBHUCHMOCTH COMIPOTUBJIE- HUSI METAJ/VIOB OT TeMIlepaTypbl CBEPXIPOBOAUMOCTD

JJleKTpUYeCKUM TOK B BakyyMme CBOMCTBa 3JIEKTPOHHBIX IMy4- KOB

[MonynpoBogHukyn CoOCTBEHHass M NMpPHUMeCHAs MPOBOJUMOCTb TNOJIyNpOBOAHWKOB CBoilicTBA  p—n-
nepexoza [losympoBOJHUKO- Bble TPUOOPEI

JJIeKTpUYECKUM TOK B 3JIEKTPOJIUTAX JJEKTPOJUTHYECKAs AU C- conranus JeKTpoaus 3akoHbl Papajes
JUISL 3JIEKTPOJIN3a

JyeKTpUYecKUi TOK B rasax CaMOCTOSTeJbHBIH W HECAMOCTOSI- TeJbHBbIA paspsy PasysndHble THUNBI
€aMOCTOSITe/IbHOTO pa3psiaa MosiHus [lnazma

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue: ra3o- paspsijHble JIaMIbl, 3JIEKTPOHHO-JIy4YeBast
TpyOKa, MOJYNPOBOAHHU- KOBBIE MPUOOPBI: AHUOJ, TPAH3UCTOP, (OTOAHMOJ, CBETOJAUOJ; TrajbBa- HHUKQ,
paduHUpoBaHUE MeH, BBIIUIABKA aTIOMUHMYS, 3JIEKTPOHHAsS MUKPOCKOMHUS

Hemoncmpayuu

1 3aBHMCUMOCTb CONMPOTHBJIEHUS METAIJIOB OT TeMIepaTyphl 2 [IpoBOJUMOCTE 3JIEKTPOJINTOB
3 3akoHbl asekTpoJinsa Papajes

4 VickpoBO# paspsi/ ¥ NPOBOAMMOCTb BO3/yXa

5 CpaBHeHHe NMPOBOJMMOCTH METAJJIOB U NMOJYNPOBOLHUKOB 6 OZHOCTOPOHHSIS NPOBOAMMOCTD
Jvoza

Yuenuueckuii s3xcnepumenm, nadopamopmsie paoomut, RpaAKmMuKym

1 Hab6uaroseHue 3/1eKTposIn3a

2 VsMepeHue 3apsi/ja O4HOBAJIEHTHOTO MOHA

3 HccnepoBaHye 3aBUCMMOCTH COTIPOTHBJIEHHS TEPMOPE3UCTOPAOT TEeMIIEPATYpPbI

4 CHAATHE BOJIbT-aMIIEPHON XapaKTEpPUCTHUKHU AU0Ja

OU3NYECKUA NMPAKTUKYM

Croco6b1 n3MepeHUst GU3NIECKUX BEJUYHUH C UCI0Jb30BAaHUEM aHA-JIOTOBBIX M LIMPPOBBIX NU3MEPUTENBHBIX
NpHUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM AGCOIOTHBIE U OTHOCHUTEJIbHBIE NMOTPEIHOCTH M3MepeHUH
¢dusnyeckrx BesimaMH OLieHKA rpaHUL TOTPELTHOCTEeH

[IpoBesieHHE KOCBEHHBIX M3MEpPEHUH, UCCAeZ0BAHUN 3aBHUCUMO- CTed (QU3MUECKUX BEJMYMH, IPOBEpPKa
Ipe/JIOKEHHBIX TUNOTe3 (BbIGOp K3 PabOT, ONMCAHHBIX B TeMAaTUYECKHUX pasjesax «Y4YeHH- 4YeCKUH
9KCIEPUMEHT, JIabopaToOpHble paboThl, MPAKTUKYM»)

MEXMPEAMETHbIE CBA3MU

H3ydenue kypca ¢usuku yriay6aéHHoro ypoBHs B 10 Ki1acce 0Cy-LIeCTBISETCI C YYETOM COJlEPKATETbHBIX
MeXITpeMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, 6U0JIOTHH, XUMHH, Teorpad vy U TEXHO- JIOTUH

Medicnpedmemnvle NOHAMUSA, C6A3AHHBIE C U3YYUEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SIBJIEHUE, HAyYHbII
dakT, ru- mores3a, ¢pusnUecKass BeJIMYMHA, 3aKOH, TEOPHs, HAOJIOIeHUe, 3KC- EPUMEHT, MO eJIMPOBAHUE,
MO/le/Ib, U3BMEPEHHUE, IOT'PEIHOCTU U3M EePEHNH, U3MEPUTEIbHBIE TPUOOPHI, ITUdPOBast JabopaTopust

Mamemamuxa: PenieHue cucteMbl ypaBHeHU# JIuHeiHas QyHKIWS, mapaboJia, runep6oJia, ux rpadpuku u
cBofictBa Tpuro- HoMeTpuyeckue QYHKLHMHM: CHHYC, KOCHHYC, TAHTe€HC, KOTAHIEHC; OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXK/AECTBO BEKTOPHI U UX MMPOEK- IMM Ha OCH KOOPAHWHAT, CJIOXKEHHE BEKTOPOB

Buonozua: MexaHudeckoe JABHUXXEHHUE B JKUBOM npupoze, ,E[I/I(l)- (l)y3I/IH, OCMOC, TENJI000MEH >XUBbIX
OpraHMu3MoB, TEIJIOBOE 3arpda3- HEHUue Opr)KalOU.{eﬁ cpenbl, yTUIW3alud 6I/IOOpFaHI/I‘{eCKOFO TO-IUVIMBA OJIA
Bpra6OTKI/I «TEIIOBON» U 3JIEKTPO3HEPIruy, MOBEPXHOCTHOE HATAXEHHE W KaNWJVIAPpHble ABJIEHUA B
npupozje, 3JIeKTpUu4eCKue ABJIEHUA B JKUBOM npupoje

Xumusn: AUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHHE aTOMOB U MO-JIEKYJI, MOJIb BellleCTBa, MOJIAPHAA MaCCa,
MoJIy4€eHrue HaHOMAaTepHa- JIOB, TeIlJIOBbIE CBOMcCTBa TBép,E[bIX TeJI, )KH,E[KOCTBﬁ H ra3oB, XUJAKHE KPHUCTaJlJIbI,
JJIEKTPHUYIECKHUEe CBOMCTBa METaJ/IJIOB, 3JIEKTPOJIUTHYE- CKad JAuccoluanud, raJibBaHUK4A, 3JIEKTPOHHaA



MHUKPOCKOTIHS

T'eozpagpusn: BIAXKHOCTD BO3/yXa, BETPbI, 6apoMeTp, TEPMO- METP

Texnonocun: npeobpa3oBaHue JBIKEHHWH C HCHOJb30BAaHMEM MEXaHM3MOB, YYET CYXOro M >KHUIKOTO
TpPEHUsI B TEXHUKE, CTaTU4e- CKHe KOHCTPYKLMHY (KPOHIUTENH, pelieTyaTble KOHCTPYKIMH), MC- TI0JIb30BaHUe
3aKOHOB COXpaHEHUs] MEXaHUKH B TEXHUKe (TMpO- CKOII, BOAOMET U T 11 ), IBUraTe/b BHYTPEHHETO CrOPaHus,
napoBasi TypOMHA, OBITOBOW XOJOAWIBHUK, KOHJULMOHED, TEXHOJOTMH HOJy4eHHs] COBPEMeHHBIX
MaTepHaJoB, B TOM 4YHCJe HAaHOMaTe- PUaJIOB, U HAaHOTEXHOJIOTMH, 3JIeKTPOCTaTHYeCcKas 3alllUTa, 3a3eM-
JIEHVE 3JIEKTPONPHUBOPOB, ra3opaspsiHble JJaMIlbl, II0OJYIPOBOAHU-KOBbIE TPUOOPHI; raJbBaHUKA

11 knacc
PA3SZEN 4. S/IEKTPOAMHAMUKA

Tema 4. MarHnTHoe none

BsaumopelicTBMe NOCTOSHHBIX MarHUTOB U MNPOBOJHUKOB C TO- KOM MarHutHoe mnoje Bekrop
MarHUTHOM MHAYKUMM [IpUHOUN CynepnosvIMM MarHUTHBIX TNoJied JIMHMUM MarHUTHOW WHAYKIUU
MarHuTHOe 10J1e MPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJAHHKA,

KaTyIIKA M KpyroBoro BUTKa) OmbIT Ipcresa Cua Ammepa, eé HampaB/eHHE U

Moaysb .Cuna JlopeHua, eé HampaB/ieHHWe M MOAYJb JIBUMXKeHUe 3apsKeH- HOU

JaCTHUIbI B 0JHOPOJAHOM MarHUTHOM nosie PaGoTa cuibl Jlo- peHna

MarHnuTHoOe noJie B BelljecTBe PeppoMarHeTUKY, Napa- U Jjua- MarHeTUKHU

Texnuueckue ycmpoicmeéa U mexHOIO2UYeCKUue npoyeccol: TPH- MeHeHHWe TIOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MY/JIbTUMETP, 3JeKTPOABUTaTeN b SIKO6H, YCKOPUTENN 3JIeMEHTAPHbBIXYaCTHI]

Hemoncmpayuu

1 KapTHa JMHUHA MHAYKOMM MarHMTHOIO IOJIST  TOJIOCOBOTO M MOJKOBOOGPA3HOrO IMOCTOSIHHBIX

MarHUToB
2 KapTvHa JIMHMM MarHUTHOM HHAYKUMU NOJA JJWHHOTO Ips- MOro MPOBOAHHUKA WM 3aMKHYTOrO
KOJIbLIeBOTO IPOBOJHUKA, Ka-TYIIKHA C TOKOM

3 BzaumogelcTBUE ABYX NPOBOJHUKOB C TOKOM 4 Cuna AMnepa

5 JleficTBure cusbl JlopeHLia HAa MOHBI 3JIEKTPOJIUTA

6 Hab6uroneHue ABMXKeHUs NMydYKa 3JIeKTPOHOB B MarHUTHOM noJie 7 [IpuHOMn gelcTBus

3/JIeEKTPOM3MeEPUTEIbHOTO NMPUGopa MarHu-

TO3JIEKTPUYECKOW CUCTEMBI

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym

1 HccnepoBaHue MarHUTHOTO MOJISA NMOCTOSAHHBIX MarHUTOB 2 HcclefoBaHMe CBOWMCTB

dbeppoMarHeTHKOB

3 HccnepoBanue feliCTBUSA NOCTOSHHOTO MarHUTa Ha paMKy C TO-KOM

4 W3mepeHue cujibl AMnepa

5 HsyyeHue 3aBUCHUMOCTH CHJIBI AMIlepa OT CHJIbI TOKa

6 OnpefeseHre MarHUTHOW UHAYKIMYA HA OCHOBe U3MepeHUACH/bl AMIlepa

Tema 5. dnekTpomMarHMTHasA MHAYKLUMUA

fIBneHue sneKTpOMarHUTHONW MHAYKIMH [loTOK BeKTOpa Mar- HUTHOW MHAYKUuU J/IC MHAYKLMK 3aKoH
aseKTpoMarHuTHOHM nHAykK Papajsess Buxpesoe ssnektpudeckoe mnose Toku Pyko

3/1C MHAYKIMY B IPOBOJHUKE, ABMXKYILLIEMCS B OJHOPOAHOM Mar-HUTHOM I10JIe

[TpaBuso Jlenna

WupykTrBHOCTE KaTylmka MHJAYKTHBHOCTH B LieNM INOCTOSIHHOTO TOKa SIBineHue camouwHzaykuuu I/IC
CaMOMHJYKIUU

JHeprusi MarHUTHOTO MOJIsI KATYIIKH C TOKOM JJIEKTPOMarHUTHOE IoJie

Texnuueckue ycmpoucmea u mexHoJIo2UYecKue npoyeccvl: UH- AYKLHMOHHAs INeYb, COJIEHOW/, 3alluTa OT
3JIeKTPU3aLMH1 TeJl IPH JBIKEHNH B MarHUTHOM I10J1e 3eMJIH

Hemoncmpayuu

1 Hab6uroneHue siBI€HUS 371eKTPOMarHiTHOW MHAYKIUH

2 UccnepoBanne 3aBucuMocTH 3/1C MHAYKIUMK OT CKOPOCTH HM3-MEeHEeHHUs] MarHUTHOTO MOTOKa

3 IlpaBuso JleHya

4 TlageHuwe MarHuTa B aJIOMUHUEBON (MeIHOMU) Tpy6e



5 fIBneHMe caMOMHAYKIHH
6 UccinenoBanue 3aBucuMoctH I/1C caMOMHAYKIIUM OT CKOPOCTH U3MEHEHHUs! CHJIbl TOKA B LIENH
Yuenuueckuit 3xcnepumenm, nabopamopmnvie pabomeot, npaKmuKym

1 UccnejoBaHue siBJIEHUS 3JIEKTPOMAarHUTHON MHAYKLKHK 2 OrnpefiesieHue WHAY KUY BUXPEBOTO
MarHuTHoro nojs 3 WcciegoBaHue siBJEHUS CAaMOUHJYKIIMH

4 C6opka MOJesH 3JIeKTPOMAarHUTHOI'O reHepaTopa

PA3AEN 5. KONEBAHMA U BOJIHbI
Tema 1. MexaHu4yeckue KonedaHus

KonebarenbHass cucrema  CBoGoAHBIe KoJsieGaHUA [apMoHUYecKHe KoJsiebGaHWsl KuHeMatudeckoe u

JIMHAMU4YeCcKoe
omnHcaHHe JHepreTHUYeCcKoe ONMCcaHue (3aKOH COXpaHEeHHs] MeXaHH- YeCKOU 3Hepruu) BrIBoj UHAMUYECKOTO
ONMCAHUs TapMOHUYe- CKUX KOJIe6AaHUH U3 UX SIHEPTETUYECKOTO U KHUHEMATUY€eCKOTO ONH- CAaHUS

Avmintyna u ¢asa koneb6aHu CBSI3b aMIIUTY/bl KOJIEOAHWNA HMCXOJHOW BEJHMYHUHBI C aAMIUIUTYJAMH
KoJIe6aHUH €€ CKOPOCTHH yCKOPeHHUs

[lepuon ¥ vacrora kosie6anuii Ilepros MasbIX CBOGOJHBIX KoJie- 6AHWI MaTeMaTU4YeCKOro MasTHUKA
[lepuo[; cBOGOAHBIX KOJie6a- HUHM MPY>KUHHOTO MasiTHUKA

[loHATHE O 3aTyxawIUX KoJieGaHUAX BbIHYyXJeHHble KoJsie6a- HHUs Pe3oHaHc Pe3oHaHCHass KpuBast
BinsiHMe 3aTyXaHHS Ha BU/J, pe30HAHCHON KPUBOM ABTOKOJIE0aHUS

Texnuueckue ycmpoticmeéa u mMexXHOIO2UYecKUe npoyeccvl: Me- TPOHOM, 4achl, Kauyesd, MYy3blKaJbHble
HHCTPYMEHTBHI, ceficMorpad

Hemoncmpayuu

1 3amuch K0Jie6aTeNbHOTO ABHKEHUS

2 HaGuroieHre He3aBUCHMOCTH NEPUO/Ia MabIX KOJIEOAHUU I'Py-3a Ha HUTH OT aMILIUTYZbI

3 HccnepmoBaHMe 3aTyxalOMIMX KOJIeGAHWHA W 3aBUCHUMOCTH IEpPU- 0Za CBOGOJHBIX KOJEOAHUH OT

COIMPOTHUBJIEHUS
4 UccnepoBaHue KoJieGaHUH Ipy3a Ha MacCCHBHOM MPYXKUHE C Iie- JIbI0 GOPMHUPOBAHUS MPEJICTABJIEHUHN 06
HJleaIbHOM MOJIeJIMIPY>KUHHOTO MasiTHUKA
5 3aK0H coXpaHeHUs 3HEePTUU IPH KoJiebGaHUSX rPy3a Ha MPY- KU He
6 HWccnemoBaHue BBIHYXKAEHHBIX KoJiebaHuil 7 HaGiromeHue pe3oHaHca

Yuenuueckuii s3xcnepumenm, nadopamopmnsie paoomut, RpaKmuKym
1 U3mepeHue neprosa cBO60LHBIX KOJIE6AaHUHA HUTSHOTO U NPY->KUHHOI'0 MasiTHUKOB
2 H3yyeHMe 3aKOHOB JIBIKEHHs TeJla B X0Jie KoJebaHUM Ha yIpy-roM NojBece
3 U3y4yeHure JBIKEHUS] HUTSIHOTO MasiTHUKA
4 Tlpeo6pa3oBaHHe 3HEPTHU B NPYKUHHOM MasiTHHUKe
5 HccnenoBaHre y6pIBaHUS aMIUIMTY/Zb] 3aTyXaOLMMX Koleba-HUH
6 HccnenoBaHMe BBIHYKAEHHBIX KOJleOaHUH

Tema 2. dneKTpoMarHuTHble KonebaHus

Kone6aTenbHbld KOHTYp CBOGOAHBIE 3JIeKTPOMAarHUTHbIE KoJie- GAHHUS B HJeaJlbHOM KoJieGaTeJbHOM
koHType ®opmysa ToMcoHa CBs3b aMIUIMTYAbI 3apsfa KOHAEHcCAaTopa C aMIUVIMTYZOW CHJIBl TOKa B
KoJieGaTeJbHOM KOHTYpe

3aKOH COXpaHEeHUs S3HEPTHH B U/lea/IbHOM K0Jie6aTeTbHOM KOH- Type

3aTyxaroliue 3J1eKTpOMarHuTHbIe KoJlebaHUsI BeIHYKZleHHbIe3IeKTPOMAarHUTHbIE KOJ1e6aHuUs

[lepemeHHBIA TOK MOLIHOCTh NEpPEMEHHOI'0 TOKAa AMIUIUTY/JHOE U JleHCTBYOlllee 3HAYE€HUEe CUJIbI TOKA U
HaIpsi>)KeH s TPY PasJikd- HOW ¢opMe 3aBHCHMOCTH IIEPEMEHHOTO TOKA OT BpeMeHHU

CrHycOWa/IbHBIA TNepeMeHHbIH TOK Pe3ncTop, KOHAEHCATOp M Ka- TyLIKAa MHAYKTUBHOCTH B LENHU
CHHYCOWJJAJIBHOTO NIeEpEMEHHOTr0 TOKA Pe3oHaHC TokoB Pe30HaHC HampsiKe HUH

Wpeansubiil TpaHcdopmaTop [Ipon3BoACTBO, nepesjadya U MoTpe- 6JIeHNEe 3eKTPUIECKON IHEpIH U

IKOJIOTUYECKHE PUCKH ITPH IPOU3BO/CTBE 3JIeKTPO3HEPTUHU Kyiib- Typa MCMO/Ib30BaHUSA 3/1€KTPO3HEPTUU
B IIOBCE/{HEBHOH >KHU3HHU



Texnuueckue ycmpoticmea u mexmoio2uueckie npoyeccyl: 3JIeKTpUIeCKUN 3BOHOK, TeHepaTop [epeMeHHOro
TOKa, IMHUH 3JIeKTporepesad

Hemoncmpayuu

1 CBoGOAHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHUS

2 3aBMCUMOCTb 4aCTOThI CBOGOAHBIX KOJI€OAaHUH OT MHAYKTHUBHO-CTH U éMKOCTH KOHTYpa

3 OcuwuiorpaMMbl 3JIEKTPOMAarHUTHBIX KoJieGaHUN

4 TeHepaTop He3aTyXaMIHX 3JIEKTPOMArHUTHBIX KoJie6aHUH 5 MoJesnb 3/1eKTpPOMarHUTHOTO

reHeparopa

6 BbIHYXZieHHbIE CHHYCOM/JA/IbHbIE KOJIebaHNs

7 Pe3ucTop, KaTylulka MHAYKTUBHOCTH U KOHZEHCATOp B IleNUIEPEMEHHOr0 TOKa

8 Pe3oHaHC py nocse0BaTeJbHOM COeJMHEHUH PE3UCTOPA, Ka-TYIIKH MHAYKTUBHOCTH U KOHZEHcaTopa

9 YCcTpo#CTBO U MPUHLMN JlelcTBUs TpaHcpopmartopa 10 Mojesnb JIMHUM 3JIeKTpoIepeiadn

Yuenuueckuit sxcnepumenm, nabopamopusie padomvl,npaKmuKym

1 Usyuenue TpaHcpopmaTopa

2 UcciepoBaHue mepeMeHHOT0 TOKA Yepes Moc/ie0BaTebHO CO-eJUHEHHbIe KOHZEHCATOp, KaTYyIIKy U
pe3ucrop

3 HabGutoneHre 3J1eKTPOMAarHUTHOTO pe30HAHca

4 VccnenoBaHre paboThl HCTOYHUKOB CBeTA B LIENH NepEMEHHOTOTOKA

Tema 3. MexaHn4yeckune 1 3f1IeKTPOMarHMTHbIE BOSIHbI

MexaHHUYecKHe BOJIHBI, YCJIOBUSI MX pacnpocTpaHeHus [lome- peuyHble W MPOJOJbHBIE BOJIHBI [lepuof,
CKOpOCTb paclpocTpaHe- HHUsS U JJIMHA BOJIHbI CBOMCTBA MeXaHUYECKUX BOJIH: OTPaXKeHHE, NPEJIOMJIEHHE,
vHTepbepeHIUA U AUPpaKIUs

3Byk CkopocTb 3ByKa ['poMKoOCTb 3ByKa BricoTa ToHa TeM6p 3ByKa

lllymoBOe 3arpsi3HeHHe OKpY)KawLied cpejbl JJEeKTPOMAarHUTHbIE  BOJIHBI Yenousi  m3JydeH,

-9JIeKTpoMar-
HUTHBIX BOJIH B3auMmuas opueHTauus BekTopoB E, B, v B ajnek-
TPOMarHUTHOH BOJIHE
CBOiiCcTBa 3/IEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, TPeIOMJIEHHUE, 0JIIPU3aLisl, UHTeppepeH U U
nudpaknus
[llkasa 3/1eKTPOMArHUTHLIX BOJIH [IpMeHeHUe 3J1eKTPOMar-HUTHBIX BOJIH B TEXHUKE U ObITY
[IpUHLMITBI PAJUOCBS3H U TeJleBUAeHUs Pagrosokanus J1eKTpOMarHUTHOe 3arpsi3HeHNe OKpy»Karolen
cpenbl Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: My-

3bIKaJIbHbIe WHCTPYMEHTBI, DPaZap, PagHONPUEMHUK, TeJeBU30p, aHTEHHa, TesedoH, CBY-neus,
YAbTPa3BYKOBasi [JUATHOCTHMKAaB TEXHUKEe U MeJHIlMHE
Hemoncmpayuu

1 O6pa3oBaHMe M paCNpOCTpaHEHHUE TNONEePEeYHbIX U NMPOLOIbHBIXBOJIH
2 Kosebuomeecsi TeJ0 Kak MCTOYHHUK 3ByKa

3 3aBHCHMOCTb AJIMHBI BOJIHBI OT YaCTOThI KOJe6aHUH
4 Ha6srofeHHe OTpaXkeHHMsT M TpeJOMJIEHHsS] MeXaHW4eCKHXBOJIH
5 Hab6sropeHue nHTEpdEpeHINY U JUPPaKIUK MEXaHUYeCKHUXBOJIH
6 AKycTUYeCKUH pe3oHaHC
7 CBOWCTBa yJbTpa3ByKa M ero NpuMeHeHue
8 Hab6nro/ieHre CBSI3M I'POMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIM-TYJOH M 4acTOTOH Kosie6aHUH
9 UccnenoBaHye CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEeHMe,IpeIOMJIEHHe, oIApU3aLUs,
nudpaknus, uHTepdepeHIus
10 OGHapyxeHHe HHPPAKPACHOTO U YJIbTPAPHUOJETOBOTO U3JIyYe-HHUH
Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym
1 HsyyeHue mapaMeTpOB 3BYKOBOW BOJIHBI
2 M3yyeHre pacnpoCTpaHeHHs! 3BYKOBBIX BOJH B 3aMKHYTOMIIPOCTPAHCTBE



Tema 4. OnTUKa

[IpsiMosIMHEHOE pacnpocTpaHeHNe CBeTa B O4HOPoAHOM cpefie JIyd cBeTa ToyeuyHbIH MCTOYHUK CBeTa

OTpaxkeHHe cBeTa 3aKOHbl OTpaxeHHs1 cBeTa [locTpoeHWe H30- OpakeHWH B IIJIOCKOM 3epKaJe
Cdepuueckue 3epkasa

[IpesomyieHne cBeTa 3aKkOHBI IpeJOMJIeHHMs CBeTa AOGCOJIOTHBIA IOKa3aTesb IPeJOMJIEHHS
OTHOCHUTE/bHBIHM MTOKa3aTe/ b MpesoM- JeHus: [loCTOSTHCTBO 4YacTOThl CBeTa U COOTHOIUEHHE JJIMH BOJIH
IpH [Iepexo/ie MOHOXPOMATHYeCKOr0 CBeTa Yepe3 IpaHuLy pas/iesa JBYX ONTHYECKUX CPej

Xog ny4eit B npusMe /Jlucnepcus cBeta Cl0XHBIHN cocTaB 6es10- ro cBeTa liBer

[TonHoe BHyTpeHHee oTpaxkeHHe [Ipe/ie/IbHBIN yTroJy1 HOJHOTO BHY- TPEHHETO OTpPaXKeHHS

Cobupatomve 1 paccenBaroive JuH3bl ToHkas JsMH3a POKyc- HOe pacCTOsIHME M ONTHYecKas cuJa
TOHKOW JIMH3bl 3aBUCUMOCTb (OKYCHOTO PACCTOSIHUS TOHKOHW cpepHyecKoil JIMH3BI OT €€ reoMe- TpUU U
OTHOCHTEJIbHOTO NOKa3aTeJisl MpeoMeHuUs

®opmMysa TOHKOW JIMH3B!I YBeJH4YEHHe, JaBaeMoe JIMH30H

Xog, snyya, mpolleALIero JUH3y I10J NMPOU3BOJbHBIM YIJIOM K €€ IJIaBHOW onThdyeckod ocu [locrpoeHue
M300pa’KEHUH TOUKH 1 OTPe3-Ka NPsIMOM B COGMPAIOIMX U paCcCeMBAIOIMX JIMH3aX U UX CHCTEMAX

OnTudeckue npubopsl Pa3pemaromas cioco6HOCTh ['1a3 Kak onTryecKasi CUCTeMa

[Ipenenbl MPUMEHUMOCTU FeOMETPUUYECKOW ONTHUKHU

BosiHoBast ontrka MHTepdepeHnus ceeta KorepeHTHbIe HCTOY- HUKH Y CJIOBUSL HAGJII0/IeHUSI MAaKCUMYMOB
M MUHHMYMOB B HUHTep- (epeHIMOHHOHW KapTHHE OT [IByX KOTEPEHTHbIX HCTOYHUKOB IIpu- Mephl
KJIaCCUYECKUX UHTepPPEPEHLHOHHBIX CXEM

Jdudpaknus ceeta JudpakuproHHas peméTka Y cioBUe HabJI10- JeHUs IJIaBHbIX MAaKCHMYMOB NPH NaZeHUH
MOHOXPOMAaTHUYECKOT0 CBETA HA AUGPAKIUOHHYIO PELIETKY

[Monsapusanus ceTa

Texuuueckue — ycmpoticmeéa U MeXHoJO2UHecKUe  npoyeccyl: OYKH, JIyNa, Nepuckorn, ¢oToanmapar,
MUKPOCKOT, MPOEKIIMOHHBIN ammnapaT, MPOCBeTJEHWE ONTHUKH, BOJOKOHHAs OMNTHKA, JUpPaAKIU- OHHAs
peléTrka

Hemoncmpayuu

1 3akoHBI OTpakeHUsl CBeTa

2 HccnepnoBaHue MpesioOMJIEHUS] CBeTa

3 HaGJtroieHue MoJIHOTO BHYTPEHHETO OTpaXkeHUs: Moziesib cBe- TOBOZA

4 WccnepoBaHue X0/ja CBETOBBIX MTyYKOB Yepe3 MJIOCKONapas- JeJbHY0 MJIAaCTUHY U NPU3MY

5 HccnenoBaHue CBOWCTB M300pakeHUH B JIMH3ax 6 Mojesu MHKPOCKOIA, TeJleCKOna

7  Hab6sopenue wuHTepdepeHUnH cBeTa 8 HabGuroseHHe IIBETOB TOHKHUX

mwiéHok 9 Ha6mronenne qudpaknuu ceera
10 UsydyeHue audpaxknuoHHOW pemméTku 11 HabnrogneHrne nqudpaknroHHOTO
cnekrpa 12 HaGuromeHue fucnepcud cBeta
13 Ha6utofeHue MmosisipU3alvy CBETA
14 [IpyMeHeHNe NMOJSIPOU/0B JJ151 U3yYEHUS] MEXaHUUECKUX Ha-MPSKeHU N

Yuenuueckuii s3xcnepumenm, nadopamopmnsie paoomut, NpaKmuKym

1 H3MmepeHue mOKaszaTeJssl NpeJOMJIEHUS CTeKJa

2 UccnepoBaHue 3aBUCUMOCTH GPOKYCHOTO PACCTOSIHUSA OT Bellle-CTBA (Ha MpPUMeEpPE XKUJKUX JINH3)

3 U3aMmepeHne GpOKYCHOTO PaCCTOSHUS paCCENBAKNIUX JIUH3

4 TlonyyeHre H300paKEHHs] B CHUCTEME M3 IUIOCKOTO 3epKaJsiaul JIMH3BI

5 IosyyeHne U300pakeHUs B CUCTEME U3 JIBYX JIMH3 6 KOHCTpyHpOBaHUE TeJIECKOMUIECKUX

CUCTEM

7 Ha6nrogenue nudpaknuy, HTepOEPEHINH U MOJISIPU3alUHCBETA

8 M3ydeHue noJisTpu3alMy CBETA, OTPAXKEHHOTO OT MOBEPXHOCTHANINIEKTPUKA

9 H3ydyeHue uHTeppepeHIMU JIA3EPHOTO U3JIyUYeHHUs Ha ABYX uessx10 HaGuromneHune qucnepcuu
11 HaGnromeHue U uccieoBaHue AudpaKIUOHHOrO criekrpa 12 MaMepeHue JJIMHBI CBETOBOM
BOJIHBI
13 IosiyyeHue crieKTpa U3JIYIEHHS CBETOAHOMA MPH MOMOLIM AU(-PAKLIMOHHON PEMIETKH



PA3ZEN 6. OCHOBbI CMELMA/IbHOM TEOPMM OTHOCUTE/IBHOCTH

['paHMIB] NPUMEHUMOCTH KJIACCUYEeCKOM MeXaHUKH [10CTy1aThl cienyasbHOW TEOPUH OTHOCUTENBHOCTH

[IpocTpaHcTBeHHO-BpeMeHHOM HHTepBan [lpeoGpasoBanusi Jlo- peHna YcioBHe NPUYMHHOCTH
OTHOCHUTENILHOCTb OJHOBPEMEHHO- CTH 3aMe/j/IeHHe BpeMEHU M COKpAllleHHEe JJIMHBI

JHeprusi ¥ UMIYJIbC PEJSATUBHUCTCKON YaCTHULbI

CBsI3b Macchl C 3Hepryel U UMIYJIbCOM PeIATUBUCTCKON 4acCTH- bl JHEPTHsl MOKOS

Texnuueckue ycmpoiicmea U —MeXHOAO2UYECKUe NpoYeccyl: CIYTHUKOBble TNPUEMHHUKH, YCKOPHUTEJH
3apsbKEHHBIX YacTHI|

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomot, npaxKmuKym

1 OnpefesieHde MMIyJbCAa M 3HEPTHUU PENSTUBUCTCKUX 4acTul (o ¢oTorpadusiM TPeKOB 3apsKeHHBIX

YacTHI] B MArHUTHOM H0JIE)

PA3SJAEN 7. KBAHTOBAA ®U3UNKA
Tema 1. KopnyckynsapHo-BONHOBOW Ayanu3m

PaBHOBecHoOe TemnJioBoe M3JydeHHe (M3/yuyeHHe abCOJIOTHO YEPHO- ro Tesa) 3aKOH cMelleHWs BuHa
'nnoresa [lyaHka 0 KBaHTax

@®oToHBI JHeprus U UMIyJIbC poToHA

®oroaddext OnbiThl A I' CTosreToBa 3akoHbI ¢poTo3ddekTa YpaBHeHHe JUHIITEHHA 11 PpoToaddekTa
«KpacHas rpanuna»poroadpdexra

JlaBienne cBeTa (B 4YAaCTHOCTH, JAaBJIeHHe CBeTa Ha abGCOIOTHO TOIVIOIAMINYI0 U abGCOTIOTHO
oTpaxaromyto nopepxHoctb) OnbrTeill H Jle6eneBa

BosiHOBBIe cBoWcTBa 4yacTur, BosHbl ge Bpoinsa  /lauHa BosiHbl Jle Bpoilns u pasMepbl 06JacTH
JIOKAJIM3AIMH JIBIKY e Cs YacTH-

161 Kopny cKyJIsIpHO-BOJIHOBOH Aiyau3Mm ludpakuys 3J1eKTPOHOBHA KPHCTA/IAX

Crnenuduka nsamepeHut B MUKpomupe CooTHOLIEHUS Heonpeie- TIEHHOCTeN ['elizeHGepra

Texnuueckue ycmpoticmeéa U mexHoio2uueckue npoyeccel: CHEKTPOMeTp, ¢oTo3neMeHT, (OTOJATUHK,
TyHHEJIbHBIA MUKpPO- CKOII, COJTHEYHAs! GaTapesi, CBETOLHOJ

Hemoncmpayuu

1 ®orTosdpdekT Ha ycTaHOBKE C UHKOBOW MJACTUHOU 2 HccienoBaHue 3aKOHOB BHELTHETO

doToaddekra

3 HUccnepoBaHue 3aBUCHMOCTH CONPOTHUBJIEHUS IIOJIYIPOBOJHU-KOB OT OCBELIEHHOCTH

4 CBeTomuo[

5 CosiHeuHass GaTapes

Yuenuueckuit 3xcnepumenm, nabopamopmuvie pabomot, npaKmuKym

1 WccnepoBanue doTopesucropa

2 UsmepeHnue noctosiHHOH [ly1aHKa Ha ocHoBe ucciefoBaHus o-Toadpdexra

3 UccnenoBaHre 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOAMOJ, OTHANPSKEHHUS

Tema 2. ®usuka atoma

OnbITEI IO MCC/IEOBAaHUIO CTPOEHUs aToMa [liaHeTapHast Mo-Ziesib aTtoMa Pesepdopaa
[Moctynater bopa Usnyyenue u norJomeHre GOTOHOB NPHU Ne-pexo/ie aToOMa C O/HOTO YPOBHS 3HEPTUHU
Ha JApyroiu
Bupel cnektpoB CieKTp ypoBHeH 3Hepruu aToMa BoAopo/a CIOHTaHHOE U BBIHYXAeHHOE U3JIydeHHe CBeTa
Jlazep Texuuueckue ycmpoiicmea u mexHoro2uyeckue npoyeccyL:
CNeKTpaJIbHbIA aHa/IN3 (CIeKTPOCKOI), JJa3ep, KBAHTOBBIH KOM-IIbIOTED
Hemoncmpayuu
1 Mopgens onbiTa Pesepdopaa
2 HabGnrwopeHue TMHEHYaThIX CIEKTPOB
3 YCcTpoHCTBO M JAeHCTBHe CYETYMKA MOHU3UPYHOIUX dacTul 4 OnpejesieHUe AJIUHBI BOJIHBI
JIa3epHOT0 U3JIy4yeHUs
Yuenuueckuit sxcnepumenm, nabopamopusie pabomvl,npaKmuKym



1 HaGuroseHue JTMHEWYATOrO CIEKTpa
2 UccnepoBaHue clieKTpa paspeXeHHOTo aTOMAapHOro BOZOPOJau M3MepeHHe IMOCTOsTHHOM Pujbepra

Tema 3. Pn3nka aTOMHOro siapa N aNeMeHTapHbIX YacTul,

HyxnonHas Moziens siipa l'elizeH6epra—VBaHeHKo 3apsa sigpaMaccoBoe yucio siapa U3oTomsr

PagnoaktuBHOCTB Anbda-pacnaz J1eKTPOHHBIN U IO3UTPOH- HBIM GeTa-pacnas ['aMMa-u3IydyeHHe

3aKOH paJMO0aKTHMBHOIO pachmaja PajuoakTuBHble H30TONbl B HpupoZe CBOWCTBAa HOHU3UPYIOILETO
M3JyyeHus1 BivsHue pajyo- aKTMBHOCTH Ha JKMBble OpraHusMbl EcTecTBeHHbIH ¢QOH u3Iyde- HUA
Jo3umeTpuda

JHeprus CBsI3M HYKJIOHOB B sAipe fepHble cuibl JlepekT Mac- cbl sifjpa

fnepHele peakuun J[leneHue U cuHTe3 sAep faepHble peakTo- pbl [Ipo6JsieMbl ymnpaB/sieMoro
TepMOSI/IEPHOTO CUHTEe3a JKOJIOTH- YeCKHE aCleKThbl Pa3BUTHSA S1IePHON SHEPTeTUKHU

MeTo/Bl perucTpanyy W HCCAe[OBaHUS 31eMeHTAapHbIX 4acTul PyHAaMeHTaJIbHble B3aUMOJEWCTBUS

BapnoHbI, Me30HBI U Jiel-
ToHblI [IpeacraBienre o CTanAapTHON MoJiesil KBapK-IyII0OHHAs MOJie/Ib a[pOHOB

®usuka 3a npegenamu CTaHgapTHOU Mozesnn TéMHas MaTepus U TEMHasl 3HEPIUs

EnuHcTBO PpusnyecKoi KapTHHBI MUpA

Texnuueckue ycmpoucmea u mexnonocuyeckue npoyeccol: 1,0- 3MMeTp, KaMepa BusibcoHa, si/ilepHbIN peakTop,
TepMOsi/IepHbIN pe-aKTop, aTOMHasi 60M6a, MarHUTHO-PE30HAHCHasA ToMorpadus

Yuenuueckuit sxcnepumenm, nabopamophsie padomaot, NpAKMUKym

1 WccnenoBaHue TpekoB 4yacTul, (0 rOoTOBBIM ¢oTorpadusim)

2 HUccnepoBaHue paZoakKTUBHOTO GpOHA C MCIOJb30BAaHUEM J103U-MeTpa

3 UsydeHwue norJioeHus 6eTa-4acTUL aTIOMHUHUEM

PA3JAEN 8. 3/IEMEHTbl ACTPOHOMWU U ACTPOOU3NKHU

Jdtanbl pasBUTHSA ACTPOHOMHU [IpuksiajHOe ¥ MHUPOBO33pEHYE- CKOe 3HAaYeHHe aCTPOHOMHUH
[IprMeHUMOCTb 3aKOHOB QU3UKU [1JIsI 00'bSICHEHUS MMPUPOJbI KOCMUYECKHX 0O'BEKTOB

MeTo bl acCTpOHOMUYECKUX HCCIe0BaHUHA COBpeMeHHble ONTHYE- CKHE TeJIeCKOIbl, PaZi0TeJieCKOIIbI,
BHeaTMocepHask aCTPOHOMUS

Bup 3Bé3HOTr0 He6a Co3Be3us, IpKUe 3BE3/bl, IVIAHETHI, UX BUIUMOE JIBIKEHHE

CoJsiHeYHas cucTeMa

Cosane CostHeyHast akTUBHOCTh McToOuHUK sHepruu CoTHIA ¥ 3BE3]

3BE3/bl, UX OCHOBHblEe XapaKTEPUCTUKU [luarpaMma «ClieK- TpaJbHbIA KJIAacC — CBETUMOCTb» 3BE&3/bl
[JIaBHOW TMOCJe0BaTe/Nb- HOCTH 3aBUCUMOCTb «Macca — CBETUMOCTb» [JUI1 3BE3J TIJIABHOHU
nocJiej0BaTe/JbHOCTY BHyTpeHHee cTpoeHue 3Bé3J CoBpeMeHHBble NpPEACTaBIEHUSA O MPOUCXOXKAEHUU U
sBoJitoLMM CoslHIA U 3BE3/] JTalbl >KU3HU 3BE3/,

Mueunblil [lyTe — Hawa lanakTtuka Ilonoxxenue u aBwxeHue CosnHua B [anakThke Tunbl rajakTHK

PaguoranakTuky v kBasa- pbl UépHble ABIPHI B A/paxX raJaKTHK
Bcenennas Pacmiupenne BeeseHHoW 3akoH Xa66sia Paz6era- Hue rasaktuk Teopwusi Bosbimoro B3pbiBa
PennkToBOE H3/IydyeHne

MacmtabHas ctpykrypa BeenenHoit MeTaranaktuka HepeniéHHble mpo6eMbl aCTPOHOMHH

Yuenuueckue naonwoenusn:

1 HaGarwogeHuss 3BE3JHOTO Heba HEBOOPYXEHHBIM TIJIa30M C HC- IO0Jb30BaHHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUH JJIs1 ollpefie/ieHUs] MO0JI0KeHNsT HebGeCHbIX 00bEKTOB Ha KOHKPETHYIO JATy: OCHOB- Hble
co3Be3ausa CeBepHOro Mosymiapus U sipKue 3BE3/bI

2 Ha6nrozeHus B Tesieckon JIyHbI, IJIaHET, TYMaHHOCTE !N M 3BE3/1-HBIX CKOIJIEHHH

OU3NYECKUA NMPAKTUKYM

Crnoco6bbl  u3MepeHUs: QU3NMYECKUX BEJWYUH C MCIO/JIb30BaHMEM aHAJOTOBBIX M OHQPPOBBIX
M3MEPUTEJbHBIX PUOOPOB U KOMIIbIO- TEPHBIX JAaTYMKOBBIX CUCTEM AGCOJIOTHBIE M OTHOCHUTEJbHBIE IIO-
IPELTHOCTH U3MepeHNH pu3ndeckux BesnynH OlLleHKa IPaHUI] O-TPELIHOCTEH

[IpoBesieHHE KOCBEHHBIX M3MEpPEHUH, UCCAeZ0BAHMN 3aBUCUMO- CTed (PU3UYECKUX BEJMYMH, IPOBEpPKa



Npe/JIOKeHHBIX TUINOTe3 (BbIGOp K3 PaAGOT, ONMCAHHBIX B TEMATUYECKHUX pa3jesax «Y4YeHH- 4YeCKUH
9KCIEPUMEHT, JIabopaToOpHble paboThl, MPAKTUKYM»)

OBOBLLAIOLLEE MOBTOPEHUE

O6o0LieHre U CUCTEMAaTH3alMs COZepKaHUsl Pas3ZesoB Kypca
«MexaHuKa», «MosieKyisipHast GU3UKa U TEPMOAUHAMUKAY», «IJIeK- TPOAUHAMUKay», «KoJieGaHUs U BOJIHBIY,
«OCHOBBI CIenUaJbHOM TEOPUU OTHOCHTENbHOCTH», «KBaHTOBast (u3HKa», «IJEeMEHTBl ACTPOHOMHH WU
acTpodU3UKU»

Posib GU3UKU U aCTPOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOTHYE- CKOW, COLMANbHON U 3THYECKOH cdepax
JlesITeIbHOCTH Y€eJI0BEKA; POJIb U MeCTO GU3UKH U aCTPOHOMHUH B COBpEMEHHOU HayYHOH Kap-

TUHE MHpPa; 3HAYeHHe ONMCATeJbHOW, CHCTEMATU3UPYIOLleHd, 06b- SICHUTENbHOH M IMPOTHOCTHYECKOH
byHKIMH dU3nyecKol Teopuy; poJib GU3UIeCcKor TeopruH B GOPMUPOBAHUY NPeACTaBIEHUN 0 PU- 3UdeCcKOH
KapTHHE MHUPA, MeCTO GU3UIECKOH KapTHHbBI MUpA B 00- IleM DPSAJy COBPEMEHHBIX €CTEeCTBEHHO-HAyYHBIX
Ipe/CTaBJIeHUHO NPUPO/Ee

MEXMPEAMETHbIE CBA3M

H3ydeHue kypca ¢U3UKHU yIay6JAEHHOTO YPOBHS B 11 Kilacce OCymeCTBISIETCS € YY€TOM COZlep>KaTebHbIX
MeXITpeAMETHBIX CBs- 31 C KypCaMH MaTeMaTHKH, GUOJIOTHU, XUMHUH, reorpadru U TeX- HOJIOTHH

Mesicnpedmemnvie NOHAMUSA, C6A3AHHBIE C U3YYEHUEM MEMO00068 HAYUHO20 NO3HAHUA: SIBJIEHUE, HAy4YHbIN
dakT, runo- Te3a, ¢pusnUecKas BeJMYMHA, 3aKOH, TeOpHs, HAOJIOeHHe, IKCIle- PUMEHT, MO/ eJIMPOBaHUE,
MO/ieJTb, U3BMEPEHHUE, IOTPEIIHOCTU U3Me- PEHUN, U3MEPUTETbHbIE TPUOOPHI, ITMdpoBast J1abopaTOpHUs

Mamemamuxa: PemeHue cucTeMbl ypaBHeHHH TpuUroHoMe- Tpudyeckue OQYHKIHH: CHUHYC, KOCHHYC,
TAHreHC, KOTAaHIeHC; OCHOB- HO€ TPUTOHOMETPHYECKOE TOXKAECTBO BEKTOpPhI M HMX MPOEKIUU Ha OCH
KOODAWHAT, CJIOXEeHWe BeKTOpOoB [Ipow3BojgHbIe 3jieMeHTapHbIX ¢yHKUME [IpusHaku mnofo6us
TPEYTroJIbHUKOB, ONpe/ieJIeHHUe IUI0-IaA U IJI0CKUX GUryp u o6béma e

Buonozus: 3neKTpudecKye SIBJEHUS B KUBOU NMPHUPOJE, KoJieGa- TeJbHble JBIKEHHUs B XKUBOU NMPHUPO/E,
3KOJIOTHYECKHEe PUCKH MPHUIPOU3BO/JCTBE 3JIEKTPOIHEPTHH, 3JIEKTPOMArHUTHOE 3arpsi3HEeHH e OKpY Karollen
Cpenpl, yJIbTPa3BYKOBasi JUATHOCTHUKA B MeIUI[MHE, ONTUYECKUE SIBJIEHUs B )KUBOHW IpPHUpPO/Jie

Xumua: CcTpoeHUe aTOMOB U MOJIEKYJ, KpPUCTa/UIMYecKass CTPYK- Typa TBEPAbIX TeJs, MeXaHU3Mbl
00pa30BaHUs KPUCTAINYECKOAPEIIETKY, CIEKTPATbHBIA aHAIN3

Teozpagpus: MarHUTHBIE MOJIIOCA 3e€MJIM, 3aJIEXKH MarHUTHBIX PyJ, GOTOCHEMKA 3eMHOM NOBEPXHOCTH,
ceficmorpad

Texnonozun: TPUMEHEHVE TNOCTOSSHHBIX MarHUTOB, 3JIEKTPO- MarHUTOB, 3JIEKTPOJBUraTesb fKo6H,
reHepaTop NMEePEMeHHOTO TOKAa, MHAYKIMOHHASA MeYb, IMHUH JIEeKTpoliepeiay, 3JeKTPOIBU- raTesb, pagap,
pasvoONMpUEMHUK, TeJIeBU30p, aHTeHHa, TejedoH, CBYU-meub, y/ibTpa3ByKOBas [AMAarHOCTHKA B TEXHHUKE,
MPOEKIMOH- HbIH alapar, BOJIOKOHHAs ONTHKA, COJTHEYHas1 OaTapesi, CHyTHU- KOBble IPUEMHUKHY, si/lepHast
3HepreTHKa U IKOJIOTUYECKHUE ACIEK- Thl €€ Pa3BUTHSA

OU3NKA. 10—11 Khacchbl
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TEMATUYECKOE NNAHUPOBAHUE

10 KJIACC (170 )

TemaTH4eCcKHii 6J10K, OcHOBHOe OCHOBHBIE BH/bI
TeMa cojepxkaHue JAesITeJIbHOCTH yJamuxcsl

PA3JIE/I 1. HAYYHBIA METOJ TNMO3HAHHUA MPUPOJBI (6 )




Hayunsb1ii MmeToA,
MO3HAaHUSA NPUPObI(6

4)

dusnka — PpyHaMeHTa/NbHasA HAYKa O
npupoge Hay4Hblil MeTO/ TO3HAHUAU
MeTO/ABI UcCIef0BaHUs GU3UUECKUX
SIBJIEHUH.

JKCIIepUMEHT U TeOpHs B IpoLecce
nosHaHus npupoasl HabirojeHue u
3KcnepuMeHT B ¢u3uke Cnocobbl
u3MepeHust GU3UYECKUX BETUIUH
(aHasoroBble U LUPpPOBBIE
M3MepHUTebHble IPUOOPLI, KOMIIBIOTEP-
Hble JJaTYMKOBbIe cucTeMsl) [lorpemHoctu
u3MepeHuH PU3NIeCKUX BeTUIUH
(abcostoTHAsA M OTHOCUTENBHAS )
MogenupoBaHue QU3UYECKUX SBJIEHUN U
npoleccoB (MaTepualbHas TOUKA,

YyacTtue B AUCKyccUH O posid pusnye- CKOH
TeopuH B OPMUPOBAHUY NPEJCTAB-JeHUN
o ¢usuveckoil KapTUHe MUDPa, MecTe
¢$U3UYeCKO KapTUHBI MUpPa

B 0611leM psi/ly COBpEMEHHBIX eCTeCTBEH-
HO-Hay4HbIX [Tpe/ICTAaBJE€HUI 0 MpUpoOe
CpaBHeHME U3MepEeHUH PpH3UYeCKUX
BeJINYMH NIPU NOMOILY aHATOTOBbIX

Y 11 GPOBBIX U3MEPHUTENBHBIX IPUGOPOB
OcBoeHMe cII0COGOB OLLEHKH MOTPeLIHo-
CTell u3MepeHui

OcBoeHHe OCHOBHBIX TPUEMOB PabOTHIC
uupoBoH s1abopaTopuelt no ¢pusnkKe

1 [Ipu paspaboTke pabodell MporpaMMbl B TEMATH4YeCKOM IVIAaHUPOBAHUU JJOJKHBI ObITh YYTEHbI BO3MOXKHOCTH HCIOJIb-

30BaHUS 3JIEKTPOHHBIX (UUOPOBBIX) 06pa30BaTeNbHBIX PECYPCOB,

ABJIAKOIIUXCA

y4e0HO-MeTO 1Y ECKUMU

MaTepHuaaa- MU (MyJbTUMeJUHHbIE IPOTrPaMMbl, 3J1eKTPOHHbIEe yUeOHUKU U 33flaYHUKHY, 3JIeKTPOHHbIe GUOJINOTEKY,

BUpTya/lbHble J1abOpaTOpHH,

WUTPOBblE TPOTPaMMBI,

KOJUIEKIIMM IUPOBbIX 06pa30BaTeJbHBIX PeCypCcoB),

peanusywluX JUAAKTH- yeckue Bo3MoxkHocTH UKT, cosep)kaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATeNbCTBY 00

06pa3oBaHUU
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TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXca

ab6COJIFOTHO TBEPIOE TeJI0, UlealbHas
KUAKOCTb, U ealbHbIN a3, TOYe4HbIH
3apsaa) ['unoresa Pu3nyecKuid 3aKoH,
rpaHulbl ero npuMeHuMmocru Pusnye-
CKasi Teopusi

Posb u Mecto ¢usnku B GOpMHUpPOBAHUHU
COBpPEMEHHOUW HayyHOW KapTHUHbBI MUPA, B
NPaKTUYECKOH JleTeJbHOCTHU JI0AeH

PA3JEJI 2. MEXAHUKA (35 4)

KunemaTnka
(10 4)

MexaHu4veckoe aBmxeHHe OTHOCHUTENb-
HOCTb MeXaHUYecKoro JBIxeHus Cucrema
oTCc4yéTa

[Ipsimast 1 06paTHas 3afa4u MeXaHUKU
Papuyc-BekTOp MaTepuaibHON TOYKH, €TO
MPOEKIHU Ha OCH CUCTEMBI KOOPJAHU- HAT
TpaekTopus

[IepemelieHue, CKOPOCTh (CpeHAs
CKOPOCTb, MTHOBEHHAas1 CKOPOCTb)

U yCKOpeHHe MaTepUuaTbHOW TOYKH, UX
MPOEKIHU Ha OCH CUCTEMBbl KOOPAUHAT
CioxKeHVe nlepeMellleHUH U CJI0XKeH e
CKOpoCTel

PaBHOMepHOe 1 paBHOYCKOpEHHOe
MPSIMOJIMHeNHOe JIBHKeHH e 3aBUCU- MOCTb
KOOpPAMHAT, CKOPOCTH, YCKOPEHUSH Ty TH
MaTepUalbHON TOYKU OT BpeMe- HU U UX
rpaduku

[IpoBeseHMEe KOCBEHHBIX U3MePEHUHN
MIHOBEHHOHN CKOPOCTH W YCKOpEHHs Tesa,
MpOBeieHH e UCCJIe0BAaHUs 3aBUCH-MOCT e
Mexy GU3UYecKUMU BeJIMYMHA-MHU U
OMBITOB [0 MPOBEpKe MPeJoKeH- HOI
TUIOTE3bl IPU U3y4E€HUH PAaBHOYCKO-
PEHHOI0 NPSIMOJIMHEHHOTO JBIKEHU,
JIBIDKEHHUS TeJs1a, 6POLIEHHOTO rOPU30H-
TaJIbHO, IBXKEHUS] TeJIa 10 OKPYKHOCTHUC
MOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO
Pewrenue pac4éTHbIX 33/ja4 C IBHO 3aJJaHHOU
Y HESIBHO 33JJaHHOH PpU31UeCKOHMOENbIO C
KCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dopMyJ1 KHHEMATUKHU

PelieHre kauecTBEeHHBIX 33/1a4, TPEOYIO- IUX
MpUMeHeHNs 3HaHUH 110 KUHEeMaTHKe
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CBoGOIHOE TaZieHH e Y CKOpeHue
cBOGOJHOTO MaJieHus [IBIKeHue Tesa,
GPOILEHHOTO MO/, YTJIOM K TOPU30HTY
3aBUCUMOCTb KOOPAMUHAT, CKOPOCTH

Y YCKOpPEHHUsI MaTepUaTbHOU TOYKH OT
BpeMeHHU U UX rpaduku KpuposnHeiiHoe
JBIXeHUe JI|BU>KeHHeMaTepuaJlbHOU
TOYKH 10 OKPY>KHOCTH YTIJI0Bas U
JIUHEeMHas CKOPOCTh

[Tepuon v yacroTta obpaienus LleHTpo-
CTpeMUTeIbHOE (HOpMaJIbHOE), Kaca-
TeJbHOE (TaHTeHI[MAIbHOE) U NOJIHOE
yCKOpeHHe MaTepUaIbHON TOUKH

OGbsICHEHHE OCHOBHBIX NPUHIUIIOB
JeNCTBUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTMY eCKUX IIPOIEeCCOB, TAKUX KaK:
CIIUJIOMETP, BUKEHUE CHAPSA/IOB, LielHbIe,
niecTepéH4arble M peMEHHbIe IlepesiadH,
ckopocTHble TUThI OnpeseneHne yCI0BUN
NPUMEHUMOCTH MoJeslell GU3UYEeCKUX Tesl U
MpOoLEecCOoB (IBJEHUH ): MaTepHaIbHas
TOYKa, PABHOYCKOPEHHOE JIBUKEHHUE,
cBO6GOHOEMaJeH e

BrinosiHeHUe y4e6OHbIX 33JaHUN Ha aHAIU3
MeXaHWY eCKUX POLeccoB (IBJIeHUH) €
HCI0JIb30BaHUEM OCHOBHBIXIIOJIOKEHUH U
3aKOHOB KHHEMATHKH: OTHOCUTENbHOCTb
MeXaHHU4eCKOTO ABMXeHUs1, GOpMy.JIbl
KHHEeMaTHKHU PaBHOY CKOPEHHOTO
JIBIDKeHMS], Tpeob6pa-30BaHus [anmes ais
CKOpOCTH U Ilepe-MelleHHst
HUcnonb3oBanue IT-TexHooruil mpu paéore
C OTIOJIHUTEJIbHBIMH UCTOYHHUKA-MHU
MH}OpMaIMK N0 TeMe, UX KpUTHYe- CKUH
aHaJIM3 U OILleHKa JJOCTOBEPHOCTH

JluHamMuKa
(10 4)

[TepBbiii 3akoH HeloToHa MHepuuanb- Hble
cucteMbl oTcuéta [IpuHLIUD
oTHocuTesbHOCTU ['anunes Hennepuu-
aJIbHble CHCTeMbl 0TCYéTa (ompeseseHue,
npUMephl)

[IpoBeseHrE KOCBEHHbBIX U3MEPEHUN
paBHOJENCTBYIOIEN CUI U KO3)PUIUEeH-TaA
TPEHHUsI CKOJIbXKeHUs, TPOBeJleHre
HCC1e0BaHHUS 3aBUCUMOCT el PpU3UIe- CKUX
BEJIMYMH U ONBITOB 10 NPOBEpPKE
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Macca tena Cuna [IpuHuun cynepro-
3ULUHU CUJT

BTopoii 3akon HbioToHa Ji/19 MaTepu-
anbHOM ToukU TpeTtuit 3akoH HbloToOHa
JIJIS1 MaTepUa/IbHBIX TOYEK

3aKO0H BCEMUPHOIO TATOTEeHUS JKBUBa-
JIEHTHOCTb I'PaBUTALMOHHON U HHEPT-
HOH Macchl

Cuiia TaKeCcTU 3aBUCHMOCTb yCKOpe- HUS
CBO6GOJHOTO MafieHHsI OT BBICOTHI Haj,
MOBEPXHOCTbIO IJTAaHETHI U OT
reorpaduyeckoil MUpPOTHI [IBUKEHHE
HeGeCHBIX TeJl ¥ UX CIyTHUKOB 3aKOHBI
Kennepa [lepBas kocMU4yeckas CKO- pOCTb
Cuna ynpyroctu 3akoH ['yka Bec TenaBec
TeJla, ABWXKYILerocs ¢ yckopeHueM Cuia
TpeHus Cyxoe Tpenue Cuia TpeHUs
CKOJIbXKEHHS U CUJIa TPEHUS MOKOsI
KoaddpuneHnt tpenus Cuna
COIPOTHBJIEHHUS NIPH JABM>KEHUH TeJ1a

B JKUJKOCTH WIH rase, eé 3aBUCHMOCTb
OT CKOPOCTH OTHOCUTEJIbHOTO JABIKeE-
HUfA

JaBnenue 'mapocraTuyeckoe JjaBie-Hue
Cuisia Apxumesa

NpeJJIoXKEeHHON TMIoTe3bl IPU U3y4eHUH
JIBIDKEHMS 6pYCKa [0 HaKJIOHHO M
IJIOCKOCTH, IBWXKEHUS CUCTEMbI CBSI3aH-HbIX
Tes, febopMalyu Tel

PewreHne pac4éTHBIX 3a/ja4 C IBHO 3aJJaHHOM
Y HesIBHO 33/laHHON pU3uYe- CKOM MOJIebI0
C MCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMys1 KUHEMaTH-KU U JUHAMHKU
Pemrenne kadyecTBeHHBIX 3ajay, Tpebyo-
KX TPUMeHEeHNs] 3HaHUH 110 KUHeMaTH-Ke U
JUHaAMUKe

OGbsICHEHHE OCHOBHBIX NPUHIUIIOB
JeNCTBUSl TEXHUYECKUX YCTPOUCTB

Y TeXHOJIOTMYeCKUX ITPOLIECCOB, TAKUX

KaK: NOJINITHUKY, JBU>KeHHe HCKYC-
CTBEHHBIX CIIyTHUKOB

OmnpegeneHue ycaoBUA NIPUMEHUMOCTHU
MoJenelt GU3NYeCcKUX TeJl U IPOLeccCoB
(aBJeHUH): UHepLMaIbHAsA CUCTEeMa OTCYETA,
MaTepHa/lbHas TOYKa, abCOJIIOT-HO yIpyras
Jnedopmanus

BrinosiHeHUe y4e6OHbIX 33JaHUN Ha aHAIU3
MeXaHWY eCKUX MPOLeCcCOB (IBJIEHUH) €
HCI0JIb30BaHUEM OCHOBHBIXIIOJIOXKEHUH U
3aKOHOB JJUHAMUKHU: TPU

OU3NKA. 10—11 Knaccbl
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3aKoHa HbIOTOHA, MPUHIUIT OTHOCUTEJb-
Hoctu [anuiesi, 3aKOH BCEMUPHOTO
TATOTEHUSs

Pa6oTa B rpymnmax npu o6CcyKaeHuu
BOIPOCOB MEXIPEAMETHOTO XapaKTepa
(nanpumep, no Teme «/[BuxKeHue B MpH-

poze»)

CraTuka TBépaoro tena (5 4)

A6comoTHo TBEpaoe Teno Iloctyma-
TeJIbHOE W BpallaTeJbHOE [ BHXKEHHE
TBEpJOro Tesa

MOMEHT CHJIbl OTHOCUTEJILHO OCH
BpauieHus [lnedo cunbl CioxxeHue cuil,
MPUJIOXKEHHBIX K TBEpAoMy TenylleHTp
TS2KECTH TeJia

YcnoBus paBHOBeCHs TBEPAOrO Tena
YcroiyuBoe, HeyCTOMYKNBOE, 6e3pasiny-Hoe
paBHOBecHe

[IpoBeneHue vccaef0BaHUSA YCI0BUN
paBHOBeCHsI TBEPJOr0 TeJsa, UMEILIErooch
BpallleHuUs; KOHCTPYHUPOBaHUe
KpPOHIUTEHHOB U PacyéT CUJ YIPYTOCTH;
M3y4yeHHe YCTOMYMBOCTH TBEPJOTO TeJa,
HMEIOLIEero MO0/ b ONOPbI

Pemrenue pacuéTHbIX 33/1a4 C IBHO
3a/JaHHOM U HesIBHO 33/]JaHHOH dpusnye-
CKOM MO/Ie/IbIO C HCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U pOPMYJI CTaTUKHU
PemreHue kauecTBeHHbIX 33/a4, Tpebylo-
KX IPUMEeHEeHUs 3HaHUH 110 CTaTHUKe
O6bsICHEHH e OCHOBHBIX IPUHIUIIOB
JeNCTBUSl TEeXHUYECKUX yCTPOWCTB, TAKUX
KaK: KPOHILITENH, CTPOUTENbHBIN KPaH,
peliéryaTele KOHCTpYKLuU OnpeneneHue
YCI0BUU IPUMEHKMMOCTH MoJies1ed
¢du3UIecKUX Tes: abCoJIIOTHO TBEPAOE TENO
BobinosiHeHHe y4eOHbIX 3a/JaHUM Ha aHAIU3
MeXaHWY eCKUX MPOLLECCOB (SIBJIEHUH) C
HCI0JIb30BaHUEM OCHOBHBIXIIOJIOKEHUH U
3aKOHOB CTaTHKH: yCJI0- BUS PAaBHOBECHUS
TBEpJOro Tesa




Paboyas nporpamma
52

Ipooonicenue

TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXcAa

3aKOHbI COXpaHEHUSB
MexaHuKe (10 4)

HmnyabcMaTepraibHON TOYKU, CUCTEMBI
MaTepHalbHBIX TOYekK LleHTp Macc cucTeMsl
MaTepHalbHBIX Touek Teopema o
JUBIDKEHHUH [[eHTpa Macc

WMnyabc cuibl ¥ M3MeHeHHe UMITy/Ibca
Tesna

3aKoH coXpaHeHUs uMIyJbca PeakTHBHOE
JIBIDKEHHE

MoMeHT UMIyJibca MaTepHUalbHON TOUKHU
[IpesacTaBieHre 0 COXpaHEHUH MOMEHTA
HMIIyJ/IbCa B LleHTPAIbHbIX MOJISAX

PaboTa cusibl Ha MaJIoM U Ha KOHEYHOM
nepeMelieHnu [paduyeckoe npejcras-
JieHHe paboThI CUJIbI

MOLIHOCTb CUJIbI

KuneTtnueckast sHeprus MaTepruajbHOU
Touku TeopeMa 06 U3MeHEHUU KUHETHU-
YeCcKOM 3Hepruu MaTepuaJbHOU TOUKHU
[loTeHnMaNbHbBIE U HETIOTEHIMa/TbHbIE CHUJIBI
[TorenyuanbHas sHneprus [loTeH- nuanbHas
3Heprus yupyro AepopMUpo- BaHHOH
npykuHbI [loTeHIMaIbHAsA S3HepTUs Tela B
O/IHOPOJIHOM TpaBUTAl{- OHHOM II0JIe
[loTeHnManbHast 3Heprus Tejaa B
rpaBUTALMOHHOM I10J1€ OJJHOPOAHO-TO 11apa
(BHYTpPH M BHe mapa) BTopas kocMuveckas
CKOPOCTh

[IpoBeseHME KOCBEHHBIX U3MEPEHUN
HMITYJIbCA T€eJ1a, KHHETHYECKOU U ITOTEH-
LUaJIbHOW 3HEPIHUH TeJa; IPOBeJeHne
OMBITOB IO MPOBEPKE MPeJJI0KEHH 0N
TUIOTE3bl IPU U3yYeHUH PaBHOYCKOPEH-
HOTO MPSIMOJIMHEHHOTO J{BHXKEHUST

Y B3aMMO/IeMCTBUS TeJl

Pewrenne pac4éTHBIX 3a/ja4 C IBHO 3aJJaHHOM
Y HesIBHO 33/laHHON pU3UYe- CKOM MOJIebI0
C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dopMmys1 MexaHUKHPellleHe KayeCcTBEHHbIX
3a/1a4, TpeOY0-1IUX IPUMeHEHHUs] 3HAHUH 0
MexaHHKe O0bsiCHEHHE OCHOBHBIX
MPUHIUIIOB

JeUCTBUSI TEXHUYECKUX YCTPOUCTBU
TEXHOJIOTHYECKUX MPOLECCOB,

TaKUX KaK: IBHXKEHHE PAKeT, BOAO- MET,
KOIIEp, MPYKUHHBIN MUCTOJIET, TUPOCKOII,

¢durypHoe KaTaHde Ha
KOHBbKax

Omnpegenenuve yCca0BUM NPUMEHUMOCTHU
MoJenelt prU3nUecKux Tes U Nporiec-

COB (ABJIEHHUI): abGCOJIIOTHO YIpyroe u
abCOJIIOTHO HEYIIPYToe CTOJIKHOBe-HHUSA
BoimosiHeHUe y4eOHBIX 3aZjaHUM Ha
aHaJIM3 MeXaHUYeCKUX NIPOLeccoB

TpeTbsds KocMHyeckass ckOpocTb CBs3b
paboThI HENMOTEHLUAIBHBIX CHJI

C U3MeHeHHeM MeXaHUYeCKOW 3Hepruu
CUCTeMbI TeJl 3aKOH COXpaHeHHs
MeXaHHWY€eCKON 3HepTUU

Ynpyrue v Heynpyrve CTOJKHOBEHUS
YpaBHeHue bepHynnu a5 uieanbHoN
JKUAKOCTH KaK CJIe[iCTBHE 3aKOHA CoXpa-
HeHHUsI MeXaHU4YeCKOH 3Hepruu

(sB1eHU) € MCI0/Ib30BaHUEM 3aKOHOB
COXpaHEeHUs B MeXaHHKe: 3aKOHbI
COXpaHEeHMsI UMITyJ/IbCa U MeXaHUYeCKON
3HEepIUH, CBSA3b PaboThl CUJIbI C U3MEHe-
HUEeM MeXaHU4YeCKOW 3Hepruu Tejna
HUcnonb3oBanue IT-TexHooruil mpu paéore
C JOTIOJIHUTEJIbHBIMH UCTOYHHUKA-MHU
MH}OpMaIMK N0 TeMe, UX KpUTHYe- CKUH
aHaJIM3 U OIleHKa JJ0CTOBEPHOCTH

PA3JEJ 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJUHAMHUKA (49 4)




OCHOBBI MOJIEKYJISIPHO-
KHUHETHYeCcKoi Teopuu (15

4)

OCHOBHbIE [10JI0XKEHUS MOJIEKYJISIP- HO-
kuHeTn4deckor teopuu (MKT), ux
onbITHOE 060cHOBaHUe Jluddy3us
BpoyHoBcKoe aBuxKeHHe XapaKTep
JIBIDKEHUS] U B3aMMOJEeNCTBUS YaCTHI]
BellecTBa Mo/ieJiu CTpO€eHus ra3os,
JKUAKOCTeH U TBEP/ABIX TeJsl U 00'bsICHe-
HYe CBOWCTB BellleCTBa Ha OCHOBE 3TUX
Mozeseit Macca U pa3Mepbl MOJIEKY T
(aTomoB) KosinuecTBo BeljecTBa
[TocTossHHAs ABoraspo

TensioBoe paBHOBecue TeMnepaTypa u
croco6bl eé usmepenus lllkasa Temmne-
patyp Uenbcus

Mogenb uaeanbHoro rasa B MKT:
YaCTHULbI rasa ABUXKYTCS XaOTHYECKU U
He B3aUMO/IefCTBYIOT APYT C ApyTroM
'a3oBble 3ak0HbI YpaBHeHUe MeHienee-
Ba—Kuianeiipona A6coJioTHast

[IpoBeneHre u3MepeHUl apaMeTpoOB rasa,
MpOBe/leHu e UCCIe/JOBaHUM 3aBUCHU-MOCTeN
bu3NYeCKUX BEJIMYUH U ONbITOB 110
NpoBepKe MpeJIOXKeHHOH TUIIOTe3bI IPU
M3y4YeHUH yCTAHOBJIEHUS TENJIOBOrO
PaBHOBECHS U MU30NIPOLECCOB B rasax
Pemrenue pacuéTHbIX 33714 C IBHO
33/JaHHOH W HesIBHO 33/laHHOU u3uye-
CKOM MO/Ie/IBbIO C HCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U GOPMYJI MOJIEKY-
JISPHOU GU3UKHU

PemreHue kauecTBeHHbIX 33/1a4, Tpebylo-
KX IPUMEHEeHUs 3HAaHUH 10 MOJIEKY -
JISpHOU QU3UKe

OGbsICHEHHE OCHOBHBIX NPUHIUIIOB
JleNCTBUSl TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTMY eCKUX IIPOIIeCCOB, TAKUX KaK:
TepMOMeTp, 6GapoMeTp, MoJydeHne
HaHOMaTepHaJoB
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TemaTH4eCcKHii 6J10K, OcHOBHOe OCHOBHBIE BH/bI
TeMa cojep>KaHue AeATe/JIbHOCTH yJaluXxcs
TeMIlepaTypa (IlIKaja TeMIepaTyp OnpeneneHyve YCAOBUA HPUMEHHMOCTU
KenbBuHa) 3akoH JlanbToHa U3ompo- Mozeneid PpU3NYECKUX Tel U IMPOLECCOB
11ecchbl B H/lea/IbHOM Ta3e C NOCTOSTHHBIM (saByIeHUI): Mozeneli rasa, XKUJKOCTH
KOJINYeCTBOM BelecTBa ['paduueckoe U TBEpAOro (KpUCTALINYECKOTO) Teua,
npeJcTaB/JeH e U30MIPOLEeCCOB: U30TEP-Ma, U/ieasbHOrO rasa
HM30X0pa, u306apa BbinosiHeHHe y4e6HbIX 3aZJaHUi Ha aHaIU3
CBfI3b MeXAy JlaBJIeHUEeM U CpeiHeN TEIUIOBBIX MPOLECCOB (BIEHUN) C
KHMHETHYeCKON sHepruen MmocrynaTesb- KCII0JIb30BaHMEM OCHOBHBIX I10J10Ke- HUH
HOTO TEIJIOBOTO ABMXKEHUS MOJIEKYJI MKT u 3aKOHOB MOJIEKYJISIPHOU GU3UKHU:
H/lea/IbHOTO rasa (0CHOBHOe ypaBHEHHe CBfI3b JIaBJIeHUs] U/lea/IbHOIO rasa co
MKT upeanbHOro rasa) cpefHel KUHeTU4YeCKOW 3Hepruen
CBs13b aOCOJTIIOTHOM TeMIEPATYPhI TeIJIOBOIO JIBU>KEHUS U KOHI|eHTpalyeiero
TepMOJMHAMUYECKOH CHCTeMBI CO cCpefHelt MOJIEKyJI, CBSI3b TeMIepaTyphl BelllecTBa Co
KUHETHUYEeCKOW 3Hepruen NocTynaTeJbHOTO | CpefiHEN KUHEeTHUYEeCKOW 3Hepryuen
TENJIOBOTr0 JiBUXKEHUsIe€ 4acTHUI] TeIJIOBOTO ABM>KEHHS ero 4acTHUll, CBS3b
JlaBJIeHUs] U ealbHOro rasa c
KOHI|eHTpaLy el MOJIeKyJ/l U ero
TeMIlepaTypoi, ypaBHeHHe MeH/esee- Ba—
Knaneiipona
TepMoarHamMuKa TepmoguHamuyeckas (T/) cuctema H3mepeHue yie/IbHON TENJ0EMKOCTH
TenJioBble MallMHBI 3ajaHue BHeIIHUX ycaoBul aas T/] BellleCTBa, IPOBe/leHre UCCIejl0BaHU U
(20 4) CUCTEMBI BHelllHME U BHyTpEHHHE 3aBUCHMOCTed (QU3NYECKUX BEJHYHH U
napameTpsbl [lapamerpsl T/l cucremMbikak OIIBITOB 10 NIPOBEPKeE NpPeI0XKeHHON
CpeJiHUe 3HAUYeHHs BeJIMUUH, TUNOTE3bl IPU U3y4eHUH ITPOLEeCCOB
OTNKCBIBAIOIUX €€ Ha MUKPOCKOIIHYe- TemJI000MeHa U ajuabaTHOTo Mpo- [ecca
CKOM YpOBHEe
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HyneBoe Hauas0 TepMOJUHAMUKU
Camonpou3BoJibHada penakcanus T/]
CHCTEMbI K TEIJIOBOMY PaBHOBE-CHIO
Mogenb uzeabHOTO rasa B TepMOJUHA-
MHKe — CHCTeMa ypaBHEHUH: ypaBHe- HUe
Knanelipona—MeH/iesieeBa U Bblpa-)KeHU e
JIJ11 BHYTpEHHEeN 3HepTruu Y cJioBUS
MPUMEHUMOCTH 3TON MOJIe/IN: HU3Kas
KOHILIeHTpal¥s 4acTHl], BbICO- KHe
TeMIlepaTypbl BoipakeHue Ji/is1 BHyTpeHHeN
3HepruM 0JHOATOMHOIO H/lea/IbHOTO rasa
KBasucraruueckue 1 HecTaTHYeCKHe
MpOoIecChl

JdeMeHTapHas paboTa B TePMOJUHAMU-Ke
Brryucienue paboThl o rpaduky
npouecca Ha pV-guarpamMme
Tensonepesaya Kak cnoco6 W3MeHeHUs
BHyTpeHHel sHepruu T/l cucrembl 6e3
coBeplleHUs paboTh! KoHBeKIys,
TeMJIONPOBOAHOCTE, U3JIydeHHe
KosnyecrBo Temnots! TemnnoéMKocTb
Tesa YAeabHas U MOJIIpHasi TEIUI0&M-
KOCTH BellleCTBa YZesbHas TeIsoTa
cropaHus TomarBa PacdéT KosmyecTBa
TEIJIOThI IIPH Telsionepegade [loHATHE0O
anabaTHOM mpolecce

[lepBbIii 3aKOH TEPMOAUHAMUKU
BHyTpeHnHss sHeprus KosimyecTBo

Pewrenne pac4éTHBIX 3a/ja4 C IBHO 3aJJaHHOM
Y HesIBHO 33/{laHHON pU3UYe- CKOM MOJIebI0
C MCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 MOJIEKY - JIIPHON GU3NKU U
TepMO/JIMHAMHUKHU PellleHNe KauecTBEHHBIX
3a/iay, Tpebyo-IUX NPUMeHeH s 3HaHUH 110
MoJIeKy- JIIPHOH GpU3MKe U TepMOJJUHAMUKE
O6bsICHEHH € OCHOBHBIX IPUHLUIIOB
JeNCTBUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTMY eCKUX IIPOIeCCOB, TAKUX KaK:
XOJIOAUIBHUK, KOHUI[MOHED, JU3eNbHbIA U
KapO6IopaTOpHbIN ABUTATe-JIH, TapoBast
TypO6UHa, 0JIy4eHHe CBEPXHU3KHUX
TeMIlepaTyp, y TUIN3aL U

«TEIJIOBBIX» OTXOZ,0B C UCII0JIb30BaHHEM
TeIJIOBOI'0 HACcoCa, YTUIN3aLUsa 6uoopra-
HUYeCKOT0 TOIUIMBA JAJI1 BIPAaGOTKU
«TeNJIOBOM» U 3/IEKTPUYECKON 3HEPTUU
BrinosiHeHHe y4e6OHbIX 33JaHUN Ha aHAIU3
TEIUIOBBIX MPOLECCOB (BIEHUHN)C
HCII0JIb30BaHUEM OCHOBHBIX I1OJI0XKe- HUH
MKT u 3aKOHOB MOJIEKY/IIPHON GU3NKU U
TepMO/IMHAMHUKU: TePBbI 3aKOH
TepMO/JMHAMHKH, 3aKOH COXpaHe-HUs
3HepIUHU B TEIJIOBBIX ITpolieccax
HUcnonb3oBanue IT-TexHo0THi IpU paboTe
C OTIOJIHUTEJIbHBIMH UCTOYHHUKA-MHU
uH}OpMaIH [0 TeMe, UX KpUTHYe- CKUH
aHaJIM3 U OLleHKa JJOCTOBEPHOCTH

Paboyas nporpamma
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Ipooonicenue

TemaTH4eCcKHii 6JI0K,
TeMa

OcHOBHOE
cojepxkaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXcoa

TEMJIOThl U paboTa Kak Mepbl U3MeHEeHHUs
BHyTpeHHel s3Hepruu T/] cucteMbl BTopoit
3aKOH TepMOJUHAMUKU /Il paB-HOBECHBIX
IIPOLECCOB: Yepe3 3a/JaHHOe PaBHOBECHOEe
coctosHue T/l cucreMbl NpOXOAUT
eIMHCTBeHHas ajuabaTta AGCo/II0THas
TeMIlepaTypa

BTopoil 3akOH TepMOAUHAMUKU JJIs1
HepaBHOBECHBIX ITPOL[eCCOB: HEBO3MOX- HO
nepejarhb TEIJIOTY OT 6oJiee X0JI0AHO-TO
TeJsia K 60Jiee HarpeToMy 6e3 KOMIIeH-
canuu (Knaysuyc) HeobpaTumocts
MPUPOJHBIX NIPOLECCOB

[IpuHLKMIIBI A€HCTBUSA TEIJIOBbIX

mamuH KII1/

MaxkcumanbHoe 3Hadenue KI1/[ Huka
Kapno

JKoJIorM4YecKe acleKTbl UCIOJIb-
30BaHUA TEIUIOBBIX JBUraTesaei

TemnsioBoe 3arpsi3HeHHE OKpY»Karollen
cpejbl

AHa/IM3 U OlleHKa MOCJeACTBHHN HCIOJb-
30BaHUs TEIVIOBBIX JIBUTaTeed U TEIIo-
BOT0O 3arpsi3HEHUs1 OKPY»Kalolled cpeabl C
MO3UI[UH 3KOJIOTMYECKON 6e30MMacHo- CTH;
MpeACTaBJeHUH 0 palHOHAIbBHOM
MPUPOJOTI0JIb30BaHUU (B mpolecce
[I0/ITOTOBKH COOOIIEHNH, BbIIIOJJIHEHUH
IPYIIIOBBIX IPOEKTOB)




ArperarHble COCTOSIHUSA
BelecTBa ©a3oBble Mepexo-Abl
(14 4)

[Tapoo6pa3oBaHue U KOH/IeH callysl
HcnapeHnue u kuneHue Y gesabHas
TeIJIoTa 1apoo6pa30BaHUs

Ha6ur01eH1e cBOMCTB HaChII[EHHbIX
[apoB, NPOBeJleHH e KOCBEHHBIX U3Mepe-
HU a6 COJTIOTHOH BJIQXKHOCTH BO3/yXa,
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HacbllieHHbIe ¥ HEHACBIIeHHbI e apbl
KauecTBeHHas 3aBUCUMOCTb IJIOTHOCTHU
JlaBJIeHUs] HACBIIIEHHOT0 1apa oT
TeMIlepaTyphl, UX He3aBUCUMOCTb OT
06'bEMa HaCBIIEHHOTO Napa 3aBHUCH-
MOCTb TeMIIepaTypbl KUIIEHUS OT
JlaBJIeHUs B XKUJIKOCTH

BraxkHoCTh Bo3Ayxa AGCOIOTHAS U
OTHOCHUTe/IbHasA BJAXHOCTb TBépAoe
Teno Kpucranimyeckue

1 amopoHble Tesa AHU30TPOIHUSCBONUCTB
KpuctanioB [lnaBneHue

Y KpUCTLIU3aLus YelbHas TeloTa
miasaenuss Cy6aumanus Jedopmanyu
TBEpAOro Tesa PacTse-HUe U cxaTHe
CpBur Moayab FOura [lpepen ynpyrux
nedopmanuii TensoBoe pacuupeHue
KUAKOCTEH

Y TBEP/bIX TeJ, 00 bEMHOE U JINHEHHOe
AHrapMoOHU3M TeMJI0BbIX KOJIe6aHUI
YacTUIL] BellleCTBa KaK MPHUYMHA TeIJIo-
BOTO pacuidpeHus Tes (Ha KauecTBeH-
HOM YpPOBHE)

[IpeoGpasoBaHue 3Hepruu B $Ha3oBbIX
nepexofax

YpaBHeHU e TEMI0BOro 6anaHca
[ToBepxHOCTHOE HaTsKeHU e Koadduiu-
€HT I0BEPXHOCTHOI'0 HATAXKeHHUs
KanunnapHele aBnenuda /laBineHue nog,

Y CKPUBJIEHHOM [IOBEPXHOCTBIO XKUJKOCTH

K03 UIIEHTA I0BEPXHOCTHOTO HATSIXKeE-
Husd, Mmoaysa IOHra

Pemrenue pacuéTHbIX 33/1a4 C IBHO
33/JaHHOH U HesIBHO 33JJaHHOU ¢usnye- CKOI
MO/Ie/IBbIO C UCII0JIb30BAaHHEM OCHOBHBIX
3aKOHOB U GpOPMYJI MOJIEKY - ISIPHOU PU3UKHU
Y TepMOAMHAMUKU PellleHre KayeCTBEHHBIX
3a/iay, TpeOyo-LIUX NPUMeHeHUs] 3HaHUH 110
MoJIeKy- JIIpHOH ¢H3UKe U TepMOAUHAMUKe
O6bsICHEHH e OCHOBHBIX IPUHIUIIOB
CTPOEHUs XXUAKUX KPUCTAI/IOB, TOJTy4Ye-HUSs
COBpeMeHHbIX MaTepHuanoB OnpeseneHue
YCI0BUM IPUMEHHMMOCTH MoJieJ1ed
$U3UYECKUX TeN U IPOLEeCCOB (SIBJIEHHH):
MoJie/ied rasa, >KUAKOCTH

Y TBEpOro (KpUCTALJINYeCKOTO0) TeNa,
W/ieasbHOrO rasa

BrinmosiHeHUe y4e6OHbIX 33JaHUN Ha aHAIU3
TEIUIOBBIX MPOLECCOB (ABIEHUN) C
HCII0JIb30BaHUEM OCHOBHBIX NOJI0XKe- HUH
MKT u 3aKOHOB MOJIEKYJIIPHON GU3UKHU U
TepMO/JJMHAMUKHU: CBAA3b JlaBJle-HUsA
W/lea/IbHOTO ra3a c KOHLIeHTpalei MoJIeKy 1
Y ero TeMIeparypo#, ypaBHe- HUe
Menpeneesa—KianeiipoHa, nepBbIi 3aKOH
TepMOJUHAMHUKHU

Pa6oTa B rpynmnax npu 06cy»K1eH1I
BOIPOCOB MEXIPEJMeTHOTO XapaKTepa
(manpumep, no TeMe «Temnoo6MeH

B JKMBOU IPUPOJE»)

Paboyas nporpamma
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Ipooonicenue

TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXca

PA3JEJ 4. 3JIEKTPOAUHAMUKA (54 4)




JnekTpuueckoe nose (24 4)

JJIeKTpU3auys Tesl U eé IposiBIeHUs
JnekTpuydeckui 3apas /Ba Buza
3JIEKTPUYECKUX 3apsAL0B [IpoBoAHUKY,
JIM3JIEKTPUKU U NOJIyIPOBOJHUKHI
JJieMeHTapHbIN 3/1IeKTPUY eCKUN 3apsf,
3aKOH COXpaHEeHUs 3J1eKTPUIECKOTro
3apsza

B3aumMogelicTBue 3aps/0B ToyeuHble
3apaabl  3akoH Kysona dsiexkTpuyeckoe
nose Ero felicTBue Ha ajileKTpUueckue
3apsaabl Hanps:kéHHOCTh 3J1eKTPUYeCcKOoro
nosist [IpoGHbIi 3apsg JIMHUA
HaIPsHKEHHO- CTH 3JIEKTPUYECKOT0 MOJIS
OfHOpOJHOE3IeKTPpHUYEeCKoe TMoJie
[loTeHIMaNBHOCTb 31EKTPOCTATUYECKO- 'O
noJisg PasHOCTb NOTEHIMAIOB

Y HanpsikeHHe [loTeHI[ManbHas 3HepPTrus
3aps/a B 3JIEKTPOCTATUYECKOM I0JIe
[ToTeHMaM 3/1EKTPOCTATHYECKOT OO
CBsI3b HANPS>)KEHHOCTH I10JIS1

Y Pa3sHOCTU IOTEHIHMANOB JJIsl 3JeKTPo-
CTaTHYeCKOro mnojs (Kak OJHOPOJHOTO,
TaK U HEOJHOPO/IHOTO0)

[IpyHIMI CynepHo3uLUU 3JeKTpUde-
CKHX IOJIeH

[IpoBeneHrEe KOCBEHHBIX M3MepeHUN

Y ONBITOB 0 NTPOBEPKe Mpe/I0XKeHHOH
TUNOTe3bl IPU U3yYeHUH B3aUMO/eli- CTBUS
3apsiKeHHBIX TeJl, 3apsiia KOHJJeH-caTopa,
N0 C/1e/J0BaTe/bHOTO COeJMHEHHUs
KOH/IeHCAaTOpOB

Pemrenue pacuéTHbIX 33/1a4 C IBHO
33/JaHHON U HEsIBHO 3aZjlaHHOU du3nye-cKon
MO/Ie/IBIO C UCII0JIb30BAaHHEM OCHOBHBIX
3aKOHOB Y pOPMYJI 371€KTPO-CTAaTUKU
PemreHue kauecTBeHHbIX 3a/a4, Tpebylo-
KX IPUMeHeHUs 3HaHUH 110 3/IeKTpo-
CTaTUKe

OGbsICHEHHE OCHOBHBIX NPUHIUIIOB
JeACTBUSI TEXHUYECKUX YCTPOMCTB

Y TEXHOJIOIMY €CKUX [TPOI[eCCOB, TAKUX

KaK: 3J1eKTPOCKOTI, 3JIEKTPOMETD,
3J1eKTpOCTaTHYecKas 3al[HUTa, 3a3eMJle-
HU e 3/1eKTPONPHUOOPOB, KOH/IEHCAaTOPHI,
reHepaTtop Ban fie 'paada Onpenenenue
YCI0BUU IPUMEHKMMOCTUMOies1el
bu3NYeCKUX TeJT: TOYeYHBIH

3apsj, OAHOPOJHOE TeKTPUIecKoe 1oJje
BrinosiHeHHe y4eOHbIX 33/JaHUN HA aHAIN3
3/1eKTPHUYECKHX NPOLeCCOB
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[Tosie ToueuHoro 3apsza [losie paBHO-
MepHO 3apsKeHHOU cdepsrl [lose
PaBHOMEPHO 3apsHKEHHOT0 M0 00bEMY
uiapa [losie paBHOMEpPHO 3apsi?KEHHOH
6EeCKOHEYHO! MJI0CKOCTU Kap THHBI
JIUHUY Halps>KEHHOCTH 3THUX N0JIed

Y 3KBUIOTEHIMAIbHBIX IOBEPXHOCT el
[IpoBOAHMKY B 3/1EKTPOCTATUIECKOM
noJie YcJoBHe paBHOBECHS 3apsi/i0B
JM3/IEKTPUKU B 3J1IEKTPOCTAaTHYECKOM
noJie /luaneKkTpudeckass NpoHUILAe-
MOCTb BellleCTBa

KoHieHcaTop J/1eKTpOEMKOCTh KOH/IeH a-
Topa J/1IeKTPOEMKOCTb IJIOCKOTO KOH/IeH-
caropa [lapanienbHoe coefuHeHHe
KoHZeHcaTopoB [locienoBarenbHOE
coeJiJMHEHNe KOH/IEHCAaTOPOB

JHeprus 3apsHKEHHOI0 KOHJJeHcaTopa
JBr>KeH e 3apsKeHHOW YacTULbl B
OJIHOPOJHOM 3JIEKTPHUYECKOM I10JIe

(sBEHUH) C UCMOJIb30BAaHHUEM OCHOBHBIX
M0JIOXKEHUH M 3aKOHOB 3/1eKTPOANHAMU-KU:
3aKOH COXpaHeHUs 3/J1eKTPUYEeCKoro 3apsja,
3akoH KyJioHa, moTeHIHalb- HOCTb
3/1€KTPOCTATUYECKOTO OJIs, TPUH U
CyIepHO3UINH 3IeKTPUY eCKUXIIO0JI el
HUcnonb3oBanue IT-TexHooruil mpu paéore
C OTIOJIHUTEJIbHBIMH UCTOYHHUKA-MHU
MH}OpMaIMK N0 TeMe, UX KpUTHYe- CKUH
aHaJIM3 U OIleHKa JJ0CTOBEPHOCTH




[TocTOAHHBIN 3/71€KTpUYe-
CKUM TOK (24 4)

Cuna Ttoka IloCTOSIHHBIM TOK YCJIOBUSA
CyILleCTBOBAHUSI IO CTOSIHHOTO
3JIEKTPUYECKOTO TOKA M CTOUHHMKHU TOKA
Hanpsixenune Uun 31C E

3akoH OMa /15 y4acTKa 1enu
JJIeKTpUUECKOE COMTPOTHUBIIEHH €
3aBHCHUMOCTb CONPOTHUBJIEHHS OLHOPO/-
HOT'0 NPOBOJHUKA OT €ro JJIMHBI U IJI0-
13/14 TIONEePEYHOTr0 ceueHus Y/ iebHoe
CONPOTHUBJIEHHE BEILECTBA
[ocnenoBarenbHOE, HAPAIENBHOE,
CMeIlaHHO€e COeUHeHe TPOBOAHU -
KOB

[IpoBeneHr e NPAMBIX U3MEPEHUH CUJIbI
TOKA Y HaIllps>KeHHs1, KOCBEHHBIX
M3MepeHUH yAeJbHOTO CONPOTHBIIEHU,
3/1C v BHyTpeHHero connpoTHUBJIEHUSA
HMCTOYHHKA TOKa, IPOBeleHUe UCCIe/0-
BaHUU 3aBUCUMOCTEN GU3NUECKUX BETUYUH
Y OIIBITOB I10 NIPOBEpPKe Npe/JI0-KeHHOH
TUNOTe3bI IPU U3yUYeHUH Lienei
MOCTOSTHHOTO TOKa

Pewrenue pac4éTHbIX 33/ja4 C IBHO 3aJJaHHOU
Y HESIBHO 33JJaHHOH PpU31UeCKOHMOENbIO C
HCI0JIb30BaHUEM OCHOBHbBIX 3aKOHOB U
¢$bopMyJ1 IOCTOSTHHOTO TOKA

Paboyas nporpamma
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Ipooonicenue

TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXcoa

PacuyéTt pa3BeTBJEHHBIX 3JIEKTPUYECKUX
yemned [IpaBuna Kupxroda

Pa6ota asnekTpuyeckoro Toka 3akoH
[xoyna—JleHua

MoOIHOCTb 3/IEKTPHYECKOT0 TOKA
TemnJioBasi MOLHOCTD, BblJe/sieMas Ha
pesucrope

3/IC 1 BHyTpeHHee CONIPpOTHUBJIEHUE
HCTOYHMKA ToKa 3akoH OMa AJ1s1 OJIHOM
(3aMKHYTO#) 3JIeKTpUYeCKONIeNr
MouHocTb McTOYHMKA Toka KopoTkoe
3aMbIKaHUe

KoHpeHcaTop B 1eny MOCTOSIHHOTO TOKa

PemreHue kauecTBeHHbIX 3a/a4, Tpebylo-
KX IPUMeHeH!s 3HaHUH U 3aKOHOB
MOCTOSTHHOTO TOKa

OGbsICHEHH € OCHOBHBIX IPUHIUIIOB
JleMCTBUS TEXHUYECKUX YCTPONCTB, TaKUX
KakK: aMIIepMeTp, BOJIbTMETD, PEOCTaT,
CYETYMK 3/1eKTPUIECKON 3HepTUHU
BrlnosiHeHWe y4eOHbIX 33/JaHUN HAa aHAIN3
3JIEKTPUYECKUX MTPOLECCOB (ABIEHUH) C
HCIO0JIb30BAaHHUEM OCHOBHBIX I1OJIOKEHUH U
3aKOHOB 3JIeKTPOAUHAMU-KU: 3aKOHbI OMa
JUIS1 y4acTKa Lielu

1 J/151 3aMKHY TOM 3/IeKTPHUY eCKOH LieNH,
3aKkoH /lxxoyna—JleHua

Pa6oTa B rpynmnax npu 06cy»K1eH1N
BOIPOCOB MEXIPeJMETHOTO XapaKTepa
(HanpumMep, 0 TeMe «DJIeKTPUYECKU e
sIBJIEHUS] B TPUPOJIE»)

Toku B pa3nuuHbIX cpenax(6

4)

JeKTpuyecKast IPOBOJUMOCTb Pas/Iny-
HBIX BeIl[eCTB JJIEKTPOHHas [IPOBOJU-
MOCTb TBEP/bIX METALJIOB 3aBUCUMOCTb
CONPOTHBJIEHUSI METAJIIOB OT TeMIlepa-
Typb!l CBepXIpPOBOJUMOCTD

[IpoBeneHr e KOCBEHHbIX U3MepeHUN

Y UCCIe,0BaHUIN 3aBUCUMOCTEeN MEXTY
$U3MUECKUMUY BETMYUHAMU P U3y4e- HUU
MPOLECCOB MPOTEKAHUS 3JIEKTPUIE-CKOTO
TOKa B MeTa/LIaX, 3JEKTPOIUTAX U

OJIYITPO BOJHUKAX
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JJIeKTpUYecKUil TOK B BakyyMe CBOMi-
CTBAa 3JIEKTPOHHBIX IIyYKOB
[MonynpoBoaHuku Co6CTBeHHAs

Y NIpUMeCHast IPOBOJHUMOCTb IOJIYIPO-
BoAHUKOB CBOMCTBa p—n-liepexoa
[TosyipoBoAHUKOBBIE MPUGOPHI
JJIEKTPUYECKUU TOK B 3JIEKTPOJIUTAX
JJIeKTpOJUTHY ecKast JU CCOL{HaLUs
Jnexrponus 3akoHsl Papazes aas
3JIEKTPOJIN3A

JJleKTpUYecKuil Tok B razax Camocrosi-
TeJIbHbIA U HEecaMoCTOATEIbHbIN paspsaz,
PassinyHble TUIIBI CAMOCTOSI- TEJBHOTO
paspaza Mosinus [lnasma

Pemrenue pacuéTHbIX 33/1a4 C IBHO
33/JaHHOM Y HESIBHO 33JJaHHON pu3uye-cCKON
MO/Ie/IbIO C UCII0JIb30BAaHUEM
3aKOHOMEPHOCTeH MOCTOSTHHOTO TOKa

B Pa3/IMYHBIX Cpefax

Pemrenne kayecTBeHHBIX 3afay, Tpebyto-
IMX IPUMEeHeHUs] 3aKOHOMEePHOCTel
MOCTOSIHHOTO TOKA B Pa3JIMYHbIX Cpefjax
O6bsICHEHH € OCHOBHBIX TPUHIUIIOB
JeNCTBUSL ~ TEeXHUYECKUX  YCTPOUCTB,
TaKUX Kak: TrasopaspsiiHble JIaMIbl,
3JIeEKTPOHHO-JIy4eBast  TpyOKa, IOJy-
NPOBOAHUKOBbIE TPUOOPHL: JUOJ,
TpaH3UCTOP, GOTOANO, CBETOAUO;
rajbBaHUKa, padUHUpPOBaHUE MeJH,
BBIIVIABKA aJIFOMUHUS, 3J1EKTPOHHAs
MHKPOCKOIHS

®U3UYECKUI MPAKTHKYM (16

4)

dur3nyecKuil TPaKTUKYM
(16 4)

Croco6bl U3MepeHUst pU3NYECKUX
BeJINYMH C HCI0JIb30BaHHEM aHaA/IOT0-
BbIX U IUPPOBBIX U3MEPUTETbHBIX
NpU6OPOB U KOMIIBIOTEPHBIX AATYUKO-
BBbIX CUCTeM AGCOJIIOTHBIE U OTHOCH-
TeJIbHbIe NOTPEIIHOCTH U3MepeHUH
dusnyeckrx BeJuurH OLleHKa rpaHUIL
MOrpelIHoCT el

[IpoBeseHr e KOCBEHHbIX U3MePEHUN
¢dusnyeckux BenyuH Hanpumep:
YCKOpEeHHUs1 CBOGOAHOTO MaZieHHUs], paboThI
CUJIBL, YA eJIbHOU TeNJI0EMKOCTH, MOAYJIS
IOHra, y1e/1bHOT0 CONPOTUBIEHUS
MaTepHasa IPpOBOJHUKA, 3apsi/ia OAHOBA-
JIGHTHOTO MIOHA U T Il

[lpoBeneHue uccaeJ0BAaHUN 3aBUCUMO- CTeN
Mexay GU3NYecKUMU BeTMIMHAMU
HanprmMep: 3aBUCHMOCTHU epHoja

Paboyas nporpamma
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Oxonuanue

TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXcAa

[IpoBeneHre KOCBEHHBIX U3Mep eHUH,

K CC/leJOBAaHUN 3aBUCUMOCTEN pusnye-
CKHUX BeJINYMH, TPOBEPKa NP e/JI0KeH- HbIX
runore3s (BbIOOP U3 paboT, ONMHMCAH- HbIX B
TeMaTHU4eCKUX pasjesax «Y4eHu-4eCcKUi
3KCIIepUMEHT, JTabopaTOpHble paboThI,
MPAKTHUKyM»)

obpaleHusi KOHUYeCcKoro MasgsTHUKA OT
€ro napaMeTpoOB; 3aBUCUMOCTH CHUJI
YNPYTOCTH, BO3HUKAWOIUX B NPYKHUHE U
pe3uHOBOM 06paslie, OT ux Aedopma-

L[UY; MccaefjoBaHHUe MPOIecca OCThIBAHUS
BelllecTBa; 3aBUCUMOCTH M0JIe3HOH
MOIIHOCTH UCTOYHMKA TOKA OT CHJIbI TOK3;
CHSITHE BOJIbT-aMIIEpPHOM XapaKTe- PUCTHKU
JUOJAUT I

[IpoBesieHN e ONBITOB 110 NIPOBEPKe
npeJJIoXKeHHbIX runote3 Hampumep:
TCUIIOTE3bl O NPSAMON MPONOPLMOHATBHOU
3aBUCHUMOCTH MEXJy AaJTbHOCTBIO MOJIETaU
Hada/JbHOM CKOPOCTBIO TeJIa; 0 He3aBU-
CHMOCTH BpeMeHH BMKeHHUs OpycKa 1o
HAKJIOHHOH IJIOCKOCTH Ha 3a/laHHoe
paccTosiHUE OT ero Macchl; IpoBepkKa
3aKOHOB /ISl U30IIPOLIECCOB B rase U T I
CobrofieHr e IpaBUII 6€30MacHOTo TPyAa
NpY IPOBeJeHUH NPAKTUKYMa

PesepsB (10 4)




11KJIACC (170 )

TemaTH4eCcKHii 6JI0K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXca

PA3JEJ 4. 3JIEKTPOAUHAMUKA (27 4)

MaruutHoe nosie(14

4)

B3aumogelicTBYe NOCTOAHHBIX MarHu- TOB
Y MIPOBOJAHUKOB C TOKOM MarHuT- Hoe
nose BeKTOp MarHMTHON UHAYK- LU
[IpyHIMI Cynepno3ULUY MarHUT-HbIX
noseld JIMNHUYU MarHUTHOW UHAYKLUU
MarHuTHOe 1oJie IPOBOAHHUKA C TOKOM
(mpsiMOro MPOBOJAHHKKA, KAaTYIIKH U
Kpyrosoro BuTka) OmbIT dpcrega Cuia
AmMnepa, eé HanpaBJ/IeHH e U MO-/yJIb
Cuiia JlopeH1lia, eé HanpaB/eHU e

Y MoAyJib /IBHMKeH e 3apsiKeHH 0N
YacTHULbI B OJHOPOJHOM MarHMTHOM
nosie Pa6ora cuibl JlopeHija MarHuTHoe
noJie B BemectBe Peppo-MarHeTHkH,
napa- ¥ AMaMarHeTHuKU

[IpoBeneHrEe KOCBEHHBIX U3MepeHUMN CUJIbI
Awmnepa, mpoBesieHMe U CCIeJ0Ba- HUS
3aBUCUMOCTEN MexAy GU3NYecKUMHU
BeJIMYMHAMHU U ONBITOB 10 IPOBEPKe
Npe/JIoXKEeHHOH IMIOTe3bl NPU U3y4eHUH
JleCTBUSA NMOCTOSIHHOTO MarHyuTa Ha paM-
Ky C TOKOM, B3aUMO/JIeHCTBUS NPOBOJAHHU- Ka
C MarHUTHBIM I10JIEM

Omnpegenenue ycaoBUA NIPUMEHUMOCTHU
MoJieI1 OAHOPOAHOTr0 MarHUTHOTO MOJIS
OnpeneneHye HaNpaBJeHUs HHAYKLUU
MarHUTHOTO M0JIS IPOBOJHUKA C TOKOM,
cusibl AMniepa u cuibl JlopeHna Pelnenne
pacyéTHBIX 3a/a4 C SIBHO 33/JaHHOMU U
HesIBHO 33/JaHHOHN pU3Huye- CKOH MO/ ebI0
C UCINO0JIb30BaHMEM OCHOBHBIX 3aKOHOB U
dopmy.1 o TeMe

«MarHyaTHoe moJjiex»

PemreHue kauecTBeHHbIX 3a/a4, Tpebylo-
IMX TPUMEHeHUs 3HaHUH 110 TeMe
«MarHyaTHoe moJjiex»

OGbsiICHEHH e OCHOBHBIX NPUHIUIIOB
JeNCTBUSl TEXHUYECKUX YCTPOUCTB

Paboyas nporpamma
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Ipooonicenue

TemaTH4eCcKHii 6JI0K,
TeMa

OcHOBHOE
cojepxkaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXca

Y TEXHOJIOTMY ECKUX MTPOILECCOB, TAKUX KaK:
MpUMEHEHHUE [TOCTOSIHHBIX MarHu- TOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIbTHU-METD,
3JIEKTPOJBUTATeJIb SIKOGH, yCKOPUTETH
3JIeMEeHTapHbIX YaCTHI]




JJleKTpOMarHuTHas
HWHAYKLIUS
(13 4)

fIB/1eHU e 3/71eKTPOMArHUTHON UHAYK-LIUU
[ToTok BeKTOpa MarHUTHON UHAYKLUU
3/IC uHaY KUY 3aKOH
3JIeKTPOMarHuTHON uHaykuuu dapa-ges
BuxpeBoe anekTpuyeckoe noJie Toku
dyxko

3/IC MHAYKIMK B IPOBOJHUKE, [IBHXKY-
I{eMcsl TOCTyTaTelbHO B OJJHOPOJAHOM
MarHMTHOM II0JIe

[IpaBuiio JleHua

WnpyxrtuBHOCTh KaTylika HHAYK-
TUBHOCTH B IlelIM IOCTOSTHHOT'O TOKa
fABnenue camounaykuuu 3/C caMouH-
JYKIUH

JHeprust MarHUTHOTO IO/l KaTyIIKKC
TOKOM

JJIeKTpOMarHuTHoe noJsie

[IpoBeneHue vccae0BaHUA 3aBUCUMO- CTeN
bu3NYeCKUX BEJUYHH U OIBITOB IO
IpOBepKe NMpe/JIoKeHHON TUIOTe3bl IPU
W3y4eHUH sIBJIeHHS 3J1eKTPOMarHuTHON
UHAYKLUU

Pemrenue pacuéTHbIX 33/1a4 C IBHO
3aJlaHHOM U HEesIBHO 3aJJaHHOM pu3nyde-CKou
MO/Ie/IBIO C UCII0JIb30BAaHHEM OCHOBHBIX
3aKOHOB U $GOPMYJI 10 TeMe
«3JIeKTpOMarHuTHas UHAYKLHYs» Pelnenue
KayeCTBEHHBIX 33/ia4, TPeOyo-LIuX
NpUMeHeHHUs] 3HaHUM 110 TeMe
«JJIEKTPOMAarHUTHas: UHAYKIMS»
OGbsiICHEHHE OCHOBHBIX NPUHIUIIOB
JeNCTBUSl TEXHUYECKUX YCTPOUCTB

Y TeXHOJIOTMYeCKUX ITPOLIECCOB, TAKUX

KaK: UHAYKLMOHHas [1eYb, COJIEHOUJ,
3all[MTa OT 3J1eKTPU3ALUHU TeJs IpU
JIBIDKEHUH B MarHUTHOM I10J1e 3eMJIH
Pa6oTa B rpynnax npu o6cy1eH1uu

OU3NKA. 10—11 Knaccbl
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BOIIPOCOB MeXIIPeAMETHOTO0 XxapakTepa
(Hanpumep, Mo TeMe «JJEeKTPOMArHUT-
Hble sIBJIEHUs] B IPUPOJE»)

PA3JEJI 5. KOJIEBAHUA U BOJIHBI (60 4)

MexaHH4ecKHe KoJiebaH usi
(10 4)

KonebaTenbHas cucrema CBo6o/HbIE
KoJieGaHus

F'apMoHuyeckue Kose6aHuss Kunemaru-
yecKoe U JJUHaMHUYeCcKoe OIHCaHHe
JHepreTHyecKkoe onUcaHue (3aKOH
COXpaHeHMs] MeXaHU4eCKOH 3HepTuu)
BbIBOoA JMHAMUY€ECKOTO ONHCAHUSA
rapMOHHMYeCKUX KoJe6aHUH U3 uX
3HepPreTUYecKOoro U KMHEeMaTUYeCcKoro
oMY CaHUs

Amvmintysna u ¢asza kosebaHuii CBsI3b
AMIUIUTYZbI KOJIeGAaHUN UCXOAHOU
BeJINYUHBI C aMILIUTYaMU KoJiebaHHieé
CKOPOCTH U YCKOpEeHUs

[lepuon v yacroTta kosie6aHui [lepuof,
MaJIbIX CBOOO/JHBIX KOJIEOAHW I MaTeMaTH -
yeckoro MasTHUKa [lepuo/; cBOGOAHBIX
KoJIe6aHUU IPY>KHUHHOTO MasiTHUKA
[ToHsATHE 0 3aTyXaKOIUX KOJe6aHUAX
BriHyK/1eHHbIEe KoJlebaHus Pe3oHaHC
PesonancHas kpuBas Biusinue 3aTy- XxaHusa
Ha BU/, pe30HaHCHOU KpUBOH
ABTOKO/IE6aHUS

[lpoBeseHM e KOCBEHHbBIX NU3MEPEHUH,
HCC/IeJOBAHMS 3aBUCUMOCT el MEXY
¢$U3MYEeCKUMU BEIMYMHAMHU U OIBITOB 0
MPOBEPKe MPEeJJI0XKEHHON TMIOTE3bI TPU
M3y4eHUH KOJIeOaHUH HUTSHOTO U NIpY-
JKMHHOTO Masi THUKOB, BBIHY /| eHHbBIX

Y 3aTyXaIOIIUX MEXaHUY eCKUX KOIeOaHU I
OmnpegeneHuye yca0BUA NPUMEHUMOCTHU
MOJieJId MaTeMaTH4Y€eCKOro MassTHUKA

Y U/1€aIbHOTO MPYKUHHOTO MasgTHUKA
Pemenne pac4€THbIX 331a4 C IBHO
33/JaHHOM Y HEeSIBHO 33JJaHHOU pu3uye-cCKO1
MO/IEJIbIO C UCI0JIb30BAHUEM OCHOBHBIX
3aKOHOB U GOPMYJI 10 TeMe
«MexaHUYeCKHEe KOJ1e6aH Usi»

Pemenune kayecTBeHHBIX 33/1a4, TpebyIo-
IIKUX NIPUMEHEHUs 3HaHUH 110 TEME
«MexaHuveckre KosebGaHusi» O6bsiCHEHHE
OCHOBHBIX IPUHIMIIOB A€HCTBUSA
TEXHUYEeCKUX YCTPONCTB, TAKHX KaK:
METPOHOM, Yachl, Ka4 e/, My3bIKa/lb-Hble
HWHCTPYMEHTEHI, ceficMorpad Ucnosnb3oBaHue
IT-TexHoI0THIA IPH paboTe C
JIOTIOJIHUTENbHBIMU HCTOYHHUKA-MH
MHPOPMALUU 110 TEME, UX KPUTHYE- CKUI
AQHaJIU3 U OI|EHKA JI0CTOBEPHOCTHU

Pabouyas nporpamma
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Ipooonicenue




TemaTH4eCcKHii 6JI0K, OcHOBHOe OCHOBHBIE BH/bI
TeMa cojepxaHue JAesITeJIbHOCTH y4YalluXcs
JJIeKTpOMarHuTHhIE KonebarenbHbiii kKOHTYp CBO6GOAHBIE IlpoBefeHye KOCBEHHBIX U3MepeHUH

KoJie6aHus (15 4)

3JIeKTPOMarHUTHbIE KoJlebaHus B uje-
aJIbHOM KoJie6aTeJIbHOM KOHType
®opmysna TomMcoHa CBSI3b aMILIUTY/AbI
3aps/a KOHZAEeHCcaTopa C aMILIUTY 0N CHIIbI
TOKa B KoJieGaTeJIbHOM KOHTYpe 3aKoH
COXpaHEeHMsI SHEPTUU B HJiealb- HOM
KoJ1e6aTebHOM KOHType 3aTyxalolue
3JIEKTPOMarHUTHbIEe KOJIe6GaHHUs
BbIHYK/l€eHHbIE 3/IeKTPO- MarHUTHbIE
KoJ1e6aHus

[lepeMeHHbBIN TOK MOIIHOCTD IEpeMeH- HOTO
TOKa AMIVIMTYHOE U [leNCTBYIO- l1lee
3Ha4yeHMe CUJIbl TOKA U HallpsiXe- HUsl IpU
pasau4HoON popMe 3aBUCUMO- CTU
IepeMeHHOT0 TOKa OT BpeMeHH!
CHHycouia/IbHBIN TepeMeHHbIN TOK
Pe3ucTtop, KOHAEHCATOP U KaTyLIKa
WHAYKTUBHOCTHU B L€l CUHYCOU/JAIbHO-TO
nepeMeHHOTO0 ToKa Pe3oHaHC TOKOB
Pe3oHaHc HanpskeHUN

WpeanbHbiil Tpancopmarop [pous-
BO/ICTBO, Tepejjaya U noTpebieHne
3JIEKTPUYECKON 3HEPTUM JKOJIOTUY eCKH e
PHUCKU NIpU IIPOU3BOJ-CTBE
asiekTpo3Hepruu KyabTypa

U MCC/Ie[JOBaHUs 3aBUCHMOCTel dusnde-
CKHUX BEJIMYUH IIPU U3yYEeHUH INEeKTPO-
MarHUTHBIX KOJIeGaHUH U Iienel nepe-
MEHHOT0 TOKa

Pemrenue pacuéTHbIX 33/1a4 C IBHO
3aJlaHHOM U HEesIBHO 3aJJaHHOM pu3nyde-CKou
MO/Ie/IBbIO C UCII0JIb30BAaHHEM OCHOBHBIX
3aKOHOB U GOPMYJI 10 TeMe
«JJIEKTPOMarHUTHhBIE KoJiebaHus» Pelenne
KayeCTBEHHBIX 33/iay, TPeOyo-LIuX
NpYMeHeHHUs] 3HaHUM 110 TeMe
«JJIeKTPOMAarHUTHbIE KOJ1e0aHUsI»
CpaBHeHHe MeXaHUYeCKHUX U 3JIeKTpo-
MarHUTHBIX KOJIeOaH Ui

O6bsICHEHH € OCHOBHBIX IPUHLUIIOB
JleMCTBUS TEXHUYECKUX Y CTPONCTB, TAKUX
KaK: 3JIeKTpHUYeCKUI 3BOHOK, FeHepaTop
NepeMeHHOTO TOKa, JMHUU3JIeKTpornepesad
Omnpenenenye ycI0BUN NPUMEHUMOCTHU
MO/JIe/I1 U/leaIbHOTO KoJleOaTebHOI0
KOHTypa

AHaJsM3 ¥ oIjeHKa I10 CJ1e/ICTBUI UCIIOJb-
30BaHUS PA3JIUYHBIX CII0COG0B IPOU3BOJA-
CTBA 3JIEKTPO3HEPTUHU C MO3UIUI 3K0JIO0-
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K CII0J1Ib30BaHUsI 3JIEKTPO3HEPTUH B
[MOBCEIHEBHOM »KM3HU

ru4yecKor 6e30MacHOCTH; Mpe/CTaBe- HUHO
panyMoHAIBHOM NPUPO/IONOJIb30Ba- HUH (B
mpolecce NOATOTOBKHU COO6Ie- HUM,
BBIITOJIHEHUH IPYNIOBBIX NPOEKTOB)




MexaHu4ecKkue U 3JIeKTpo-
MarHuTHbIe BoJHbI (10 )

MexaHHYeCKHEe BOJIHBI, YCIOBUS UX
pacmpocrpaHenus [lonepeyHblie

Y IPO/i0JIbHbIE BOJIHEI [lepuos, cko- pocThb
pacnpocTpaHeHus U AJIMHA BOJIHBI
CBOMCTBa MEXaHUYECKUX BOJIH:0TPXKEHHUE,
npeJjoMeHne, HHTepde- peHIHs U
Audpakuus

3Byk CkopocTb 3ByKa ['(pOMKOCTb 3ByKa
BricoTa ToHa Tem6p 3ByKa lllymoBoe
3arpsi3HeHHe OKpyKaruiencpeibl
JJIeKTpOMarHuTHhIe BOJIHBI Y C10BUSA

H3JIy4Y€HHA 3JIEKTPOMArHUTHBIX BOJIH
- >

B3auMHaa opueHTauMs BEKTOPOB , B,
N

U B 3JIEKTPOMarHMTHOH BOJIHE
CBOMCTBA 3/1EKTPOMAarHUTHBIX BOJIH:
OTpaXeHHe, IpeJIOM/IeHue, ToJApU3a- LUs,
vHTepdepeHus U fudparkuus lkana
3JIEKTPOMarHUTHBIX BOJIH [IpuMeHeHne
3JIEKTPOMAarHUTHBIX BOJHB TeXHUKEe U
OBITY

[IpyHIMIIBI PaAHOCBA3U U TeJIeBU/I€HUSA
Paguosnokarus

JJIeKTpOMarHUTHOe 3arpsi3HeHne
OKpY2Kalolllell cpesibl

CpaBHeHHe MeXaHUYeCKUX U 3J1eKTPO-
MarHUTHBIX BOJIH

Omnpegenenuve yca0BUA NIPUMEHUMOCTHU
MOJe/ld FrapMOHHUYeCKOW BOJIHBI PellieHue
KayeCTBEHHBIX 33/ia4, TPeOyo-LIuX
NpUMeHeHHUsI 3HaHUH 0 TeMe
«MexaHHUYeCcKHe U 3J1eKTPOMarHUTHbIe
BOJIHBI»

H3yyeHue napamMeTpoOB 3ByKOBOW BOJIHbI
HW3y4yeHue pacnpocTpaHeHUs 3By KOBBIX BOJIH
B 3aMKHYTOM IpocTpaHcTBe O6bsiCHeHHe
OCHOBHBIX IPUHILUIIOB JeHCTBUSA
TeXHUYECKUX YCTPONCTB

Y TEXHOJIOTMY eCKHX IIPOIIeCCOB, TAKUXKAK:
My3blKa/lbHble HHCTPYMEHTHI, pafap,
pPaAvoNpUEMHUK, TeJIeBU30p, aHTEHHA,
TesnedpoH, CBU-meus, yabTpa-3ByKoBast
JIMarHOCTHKA B TEXHUKe

Y MeAHLMHE

Hcnonb3oBanue IT-TexHOIOTHE IPU paboTe
C JJOTIOJTHUT e/1bHbIMU UCTOYHUKA-MU
MH}OpMaIHK N0 TeMe, UX KpUTHYe- CKUH
aHaJIM3 U OILleHKa 0CTOBEPHOCTH AHAIN3 U
OlLleHKa MOC/AeACTBUH IIYMOBO-TO U
3/1€eKTPOMarHUTHOTO 3arpsi3HeHUst
OKpy2Kalollell cpeibl C MO3ULUK IKOJIO0-
rUYecKod 0e30MacHOCTH; NPeACTaBIeHUuH

Pabouyas nporpamma
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Ipooonicenue

TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXcAa

0 palMOHAJIBHOM IPUPOAONO0/b30BaHUN(B
nporiecce NOJrOTOBKH COOOLIEHHH,
BBINIOJIHEHUH TPYIIOBBIX IPOEKTOB)

Omrruka (25 4)

[IpssMosIMHeiHOe paclipocTpaHeH e CBeTa
B oJHOpoAHOU cpese Jlyd cBeTa
ToyeyHbld UCTOYHUK cBeTa OTpakeHUe
cBeTa 3aKOHbI OTPaXKeHHUsICBETA
[TocTpoeHue n306paKEHUH

B IJIOCKOM 3epkasie Cdepuueckuesepkata
[IpenomMienue cBeTa 3aKOHbI IPEJIOM-
JieHUs1 cBeTa AGCOJIIOTHBIH [TOKa3aTeNlb
npesiomyneHuss OTHOCUTENbHbBIN NOKa3a-
TeJlb NpesioMJieHHst [10CTOSTHCTBO YacTOThI
CBEeTa U COOTHOLIEHHE AJMH BOJH MPU
nepexofie MOHOXPOMAaTHUYEeCKO-TO CBeTa
yepes IpaHully pasjesa JBYX ONTHYECKUX
cpen

Xop nydyeit B mpu3Me Jlucnepcusi cBeTa
CJyio2KkHBIH cocraB 6esoro ceeta LiBer
[TonHOe BHyTpeHHee oTpaxkeHue [lpe-
JleJIbHBIH YT0JI TI0JTHOTO BHYTPEHHEero
OTpaXeHUs

Co6uparolye U pacceMBaroIye JUH3bI
ToHkas imH3a PoKyCcHOe paccTosiHUE U

Ha6aroaeHre onTHYeCKUX SIBJIEHHH,
MpOBeieHH e KOCBEHHbIX U3MEPEHHH,
HCC/IeJOBAHMS 3aBUCUMOCT el QU3HUe- CKUX
BEJINYMH U OIBITOB II0 IPOBEPKE
MpeAJI0KEHHOW MMIOTe3bl IPU U3y4EeHUU
SIBJIEHUH NpeJIOMJIeHHs] CBETA HA IPaHHU- Lie
paszena AByX cpejl, NpeJIoMJIEHHUS CBETA B
cobuparollei U paccerBawLel JINH3AX,
BOJIHOBBIX CBOMCTB cBeTa Perienuve
PacyéTHBIX 33/1a4 C SIBHO 33JJaHHOH U
HesIBHO 33/1aHHOM QHU3UUe- CKOU MOJebIo C
KCII0JIb30BaHHEM OCHOBHBIX 3aKOHOB U
dopmy.1 o TeMe

«OnTuka»

Pemenne kayecTBeHHBIX 33/1a4, Tpebyto-
IKUX NIPUMEHEHUs 3HaHUH 110 TeEMe
«OnTuka»

[locTpoeHue u pacyéT U300pKEHUH,
C03/1aBaeMbIX IJIO CKUM 3€PKaJIOM,

TOHKOM JINH30H

OmnpegeneHuve yca0BUA NPUMEHUMOCTHU




ONnTHYeCKasi ChJia TOHKOM JIMH3bI

MOJie/I1 TOHKOM JIMH3BI; TPaHULL IpUMe-
HUMOCTH reOMeTPUYeCKON ONTHUKU

OU3NKA. 10—11 Knaccbl
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3aBUCUMOCTb POKYCHOTO PACCTOSHUS
TOHKOH chepUuveCcKoi JIMH3bI OT eé
reoMeTPUU U OTHOCUTENLHOTO NI0Ka3aTe-Jisl
pesIoMJIeHHUs

®opmMysia TOHKOH JIMH3BI YBeJUYEHHE,
JaBaeMoe JIMH30M1

Xop ny4a, NpouleJIIero JUH3Y MO/
MPOM3BOJILHBIM YIJIOM K €& TJIaBHOHN
ontuyecko ocu [locrpoeHue nszobpa-
J)KEeHUH TOYKHU U OTpe3Ka NpsMou

B COOUPAIOIIMX U pacCer BAlOIIUX

JIMH3aX U UX CHCTeMax

OnTryeckue npubopsel Pasperaronias
crnoco6HOCTh ['J1a3 Kak onTHY ecKkast
cucreMa

[Ipesenbl IPUMEHUMOCTH reoMeTpUYe-
CKOM ONTHUKH

BosiHOBasi onTrka UHTEepdepeHnusicBeTa
KorepeHTHble UCTOUHUKH Y C10BUSA
HabJII0IeHUs] MaKCUMyMOB

Y MUHHMMYMOB B UHTep$epeH IHOHHOH
KapTHHE OT JIByX KOrepeHTHBIX UCTOY-
HUKOB [IpuMephbl Kjaccuyeckux
nHTepdepeHIMOHHbIX cxeM Judpakius
cBeta /ludpaknonHas peléTka YcioBue
Ha06JII0/leH s I/1aB- HbIX MaKCUMyMOB TpU
NafileHUY MOHO- XpOMaTH4eCKOro CBeTa Ha
AUPPaKLUOH-HYIO PElETKY

[Tonsipusanysa ceeta

O0bsICHEHHE 0COGEHHOCTEN MPOTEeKaHUs
ONTUYECKUX IBJeHUH: UHTepdepeHIuH,
JudpakIyy, JUCIepCUH, TIOJTHOI0
BHYTPEHHET0 OTpaKeHHUs

OGbsICHEHHE OCHOBHBIX NPUHIUIIOB
JeNCTBUSl TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTMY eCKUX IPOIIeCCOB, TAKUX KaK:
O4YKHY, JIyna, epuckor, ¢oToanna-par,
MHKPOCKOII, TPOEKLMOHHbIH anmnapar,
NpPOCBET/IEHHE ONITUKU, BOJIO-KOHHAs
ONTHK3, AUPpaKUOHHAA PEIIETKA

Pa6oTa B rpynnax npu o6CyxaeHuu
BOIPOCOB MEXIPEJMETHOr0 XapaKTepa
(nanpumep, no TeMe «CBETOBBIE SIBIEHUAB
npupoje»)

Paboyas nporpamma
70

Ipooonicenue




TemaTH4eCcKHii 6JI0K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXca

PA3JEJ

6. OCHOBBI CIIEITUAJIbHOY TEOPUU OTHO

CUTEJIHOCTH (5 4)

OcuoBel CTO (5 4)

'paHuUIbI TIPUMEHUMO CTH KJIACCUYECKOU
MexaHUKHU [locTynaThl crienyasbHON
TEOPUU OTHOCUTETbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON UHTEpP- BaJl
[IpeoGpaszoBanus JlopeHua YcioBue
NpUYUHHOCTH OTHOCHUTEJb- HOCTh
O/IHOBPEMEHHOCTH 3aMe/j/IeHHe BpeMeHU
U COKpallleHHe JJIMHbI JHepTUs U UMIYJIbC
PeIATUBUCTCKOM YaCTHIbI

CBf13b MaccChbl C 3HepTH e U UMITYJIbCOM
PpenATUBUCTCKON 4aCTULbl JHEpPTrus

OKOsI

[IpoBeseHM e KOCBEHHbIX U3MepEHUI
HUMIIy/IbCa U SHEPIHU PesIsiTUBUCTCKUX
yacrul, (no ¢otorpadusM TpeKoOB
3apsi2KeHHBIX YaCTHUI] B MAaTHUTHOM HOJI€)
AHanus v onvcaHue GU3UYECKUX SIBJIEHU I
C UCII0/Ib30BaHUEM IOCTYJIaTOB
Cllel[HaJIbHOW TEOPUU OTHOCUTEIbHOCTHU
O6bsICHEHH e OCHOBHBIX IPUHIUIIOB
JeNCTBUSl TEeXHUYECKUX yCTPOWCTB, TAKUX
KaK: CIIyTHUKOBBIE IPHUEMHUKY,
YCKOPHUTE/IN 3apsKEeHHbIX YaCTHUI

PA3JIEJ1 7. KBAHTOBASl ®U3UKA (25 4)

KopnyckyiipHO-BOIHOBOU
ayanusm (15 4)

PaBHOBecHOe TenI0BOe U3/IyyeHHe
(u3y4eHue abCoJIIOTHO YEPHOTO TeJia)
3akoH cMelleHuss Buna 'unoresa

M IlnaHKa 0 KBaHTax

@®oTOHBI JHEpPrus U UMIYIbC POTOHA

[IpoBeseHr e KOCBEHHbIX U3MEPEHHUH,
HCC1e/l0BaHHUS 3aBUCHMOCT el MeXy
bu3NYeCKUMU BeJIMYMHAMU TIPU U3y4e-HUU
saBJyienus: GpoTosddpexta O6bsICHEHHE
OCHOBHBIX IPUHIUIIOB JJeACTBUSA
TeXHUYECKHUX YCTPOM CTB, TAKUX KaK:
CreKTpOMeTp, OTOINEMEHT,

OU3NKA. 10—11 Knaccbl
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®oTtoadpdext OnbiThl A I' CTOIETOBA
3akoHbl poTo3adpdekTa YpaBHEHH E
JitHuTeliHa i dotoadpdekra «Kpac-Has
rpaHuna» ¢porosapdexra

JlaByeHue cBeTa (B YaCTHOCTH, JaBjIeHHe
CBeTa Ha abCOTIOTHO MOTJIOLIAOLIYIO

1 a6COTIOTHO OTPaXKAIOLIY 0 II0BepX-
HocTb) OnbiTel [1 H JleGeneBa BosHOBBIE
cBOWcTBa 4actul, BouiHbl fe Bpoitisa
JnuHa BoJsiHbl e Bpoiisia u pa3mepsl
06./1aCTH JIOKIU3ALUHU JIBHXKYLIeics
yactulpl Kopnycky/isip-HO-BOJIHOBOU
AyanusM Jludpakuys aneKTPOHOB Ha
kpucraiax Cnenuduka M3MepeHUi B
MukKkpoMmupe COOTHOLIEHHUs
HeollpeenéHHocTel ['eiizenbepra

$OTOATUHK, TYHHENbHBIHA MUKPOCKOTI,
coJIHe4YHas 6aTapes, cBeToAuo/ Pemenue
PacyéTHBIX 33/1a4 C SIBHO 33JJaHHOU U
HesIBHO 33JlaHHOH u3nuve- CKOU MOJEbI0
C UCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dopmy.1 o TeMe

«KBaHTOBbI€ ABJIEHUA»

Pemenune kayecTBeHHBIX 33/1a4, Tpebylo-
IUX NIPUMEHEHUs 3HaHUH 110 TeEMe
«KBaHTOBbI€ ABJIEHUA»

OmnpeneneHre yci10BUN NPUMEHUMOCTU
KBaHTOBOM MO/JieJId CBeTa

AHasM3 KBaHTOBBIX IPOLECCOB C UCHOJIb-
30BaHMEM ypaBHEHUS JUHIITEHHA AJ1s
doToaddekTa, NpUHLIMIIA COOTHOLIEHUH
HeonpezenéHHocrty ['eiizeHbepra.
HUcnonb3oBanue IT-TexHooruil mpu paéore
C JONIOJIHUT €JIbHBIMU K CTOUHHUKA-MH
MHPOPMALUH 110 TEME, UX KPUTHYE- CKUI
aHaJIU3 U OL|EHKA /10 CTOBEPHOCTHU

dusuka aroma(s

4)

OnbITHl 10 HCCIEA0BAaHUIO CTPOEHUS
atroma [l1aHeTapHasd Mofesnb aroMma
Pezepdopaa

[Toctynats! bopa U3nyyeHue u norJo-
meHne GOTOHOB NPH Ilepexo/ie aToMa

C OZIHOTO YPOBHS 3HEPTUU Ha APYyTroi
Buppl cnektpoB CnekTp ypoBHeH
3HepruM aToMa BoJopoja CoOHTaHHOe
Y BBIHY>KfIeHHOe M3JIyde-HHe CBeTa

Ha6nroneHue MHeHYaThIX CIEKTPOB
O6bsICHEHH e OCHOBHBIX TPUHLIUIIOB
JleNCTBUS TEXHUYECKUX Y CTPONCTB, TAKUX
KaK: CIIeKTPOCKOTII, J1a3ep, KBAHTOBBIH
KOMIIbIOTEp

OmnpeneneHre ycI0BUN NPUMEHUMOCTU
Mozenu atoma Pezepdopaa

AHanM3 KBaHTOBBIX IPOILLECCOB HA OCHOBE
[epBOro U BTOPOTo nocty./1atos bopa




Jlazep
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Ipooonicenue

TemaTH4eCcKHii 6J10K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXcsa

du3suka aTOMHOTO sApa U
3JIeMeHTapHbIX yacTury(5

4)

HyxnonHas Mozensb sifpa 'efizeH6epra—
WBanenko 3apsaj aapa MaccoBoe yucinosipa
H3oTomnbl

PagnoaktuBHOCTE  Anbda-pacnas — Jiek-
TPOHHBIA M MO3WTPOHHBIA 6eTa-pacnaj
['amMMa-usnydenue

3aKo0H paJju0aKTUBHOTO pacnaza Paguo-
aKTHBHbIe H30TomNbl B NpupoJe CBOMCTBa
MOHU3UPYIOLLero usjaydenus Biuanue
PalM0aKTUBHOCTHU Ha XKUBble OPraHU3Mbl
EcrecTBenHslil $oH usnydenus Josume-
Tpus

JHeprusd CBA3U HYKJIOHOB B fA/ipe
fAnepHble cuibl lebeKT Macchl sapa
AnepHble peakuuu /JleseHue U CUHTe3
sanep faepHble peaktopbl [IpoGieMbl
yIpaBJiAeMOro TepMOAJ,epHOTO CUHTEe3a
JKoJIOTUYeCKUEe ACIeKThl Pa3BUTUA
S1epHOM 9HepreTUKU

MeToAbI perucTpanuu U Uccjae0BaHUsd
3JleMeHTapHbIX YacTul PyH aMeHTa/IbHbIE
B3auMo/ieiicTBUsS bapuoHbl, Me30HbI U
JgenTtoHsl [IpeacraB-ienue o CTaHgapTHOU
MOJe/H

KBapk-r/jitooHHas MoJiesib a/[pOHOB
du3suka 3a npeaenamu CTaHJapTHOU
Mozenr TéMHas MaTepusa U TEMHasd
3Heprus

EnvHcrBo $r3nueckoil KapTUHBI MUpa

[lpoBeneHre M3MepPEHUN PaZlM0aKTHBHO-TO
doHa c ucnosb30BaHUEM [03UMETPA U
Hcc1ej0BaHUe TPEKOB YacTHUL (10 TOTOBBIM
doTorpadusam)

OGbsiICHEHHE OCHOBHBIX NPUHIUIIOB
JeNCTBUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTMY eCKUX IPOIIeCCOB, TAKUX KaK:
Jl03UMeTp, KaMepa BusibcoHa, a7epHbli
peakTop, TepMOsiJiepHbIA pPeakTop, aTOMHas
60M6a, MarHUTHO-pe-30HaHCHast
ToMorpadusi

Omnpenenenve ycI0BUH NPUMEHUMOCTHU
MO/l aTOMHOTO sipa

AHa/u3 1 onMcaHue si/lepHbIX peakLuic
HCI0JIb30BaHUEM NTOHATHUH MaccoBoe

YU CJIO U 3apsif /1pa, SHEPTHUS CBSA3U s/Pa,
3aKOHOB COXPaHEeHHs 3aps/ia, MacCOBOTO

YU CJIa M 3HEPTUH B S1/IePHBIX PeaKIUAX,
3aKOHA PaJJMOAKTHBHOTO pacnaja AHaIu3
Y OlleHKa BJIMSIHUSA PaJJMOAKTHB- HOCTH Ha
>KUBbI€ OpIraHU3MBbl, @ TaKXKe N10CJIeCTBUH
pa3BUTHA ,€pHOMN 3HEpre- TUKU € HO3ULUHN
3KO0JIOTMYeCcKOH 6e3- 0MacHOCTY;
npeJcTaBJeHUH 0 palloHalb-HOM
NPUPO/I0TI0/Ib30BaHUH (B Mpoliecce

MO/ FOTOBKH COOOLIEHUH, BBITIOJIHEHUS
IPYIIOBBIX IPOEKTOB)

OU3NKA. 10—11 Knaccbl
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PA3JEJ 8. 3JIEMEHTBI ACTPOHOMHWH U ACTPOPU3UKHU (12 4)




JneMeHThI acTpodusnku(12

4)

JTanbl pa3BUTUA acTpoHoMuHu [lpu-
KJIaJJHOE U MUPOBO33peHYecKoe 3Have-
HUe acTpoHOMuUM [IpUMEHUMOCTb 3aKOHOB
bU3KKY 1151 06'bsICHEHUS IPUPO/IbI
KOCMUY ECKHX 00BEKTOB MeTo/ bl
aCTPOHOMUYECKUX HCCIeA0Ba-HUI
CoBpeMeHHbIe ONITHUECKHE TeleCKObI,
PaANoTeeCKOIIb], BHEAT- MOCchepHast
aCTPOHOMHUS

Bup 3Bé3gHoro He6a Co3Be3aus, spKue

3BE3/1bl, IVIAHETbI, UX BUAMMOE ABUKE- HUE
CoJsiHe4YHas cucTeMa

CoutHie CoJiHeYHas1 aKTUBHOCTb M CTOYHHMK
sHepruu CosiHLA U 3BE37 3BE3/bI, UX
O0CHOBHbI€e XapaKTepucTuku/luarpaMmma
«CHEeKTPaIbHbIN K1acc

— CBETHMOCTb» 3BE3/IbI [JIAaBHOU
[0CJIEJ0BATENBHOCTH 3aBUCUMOCTb
«Macca — CBETHUMOCTb» JIJIs 3BE3]]
rJIaBHOM NOCJIel0BaTeJIbHOCTA BHy-
TpeHHee cTpoeHue 3B€3/; CoBpeMeHHble
Npe/CcTaBJeHUsl O IPOUCXOXKAEHUU U
3BosonUM CoJIHIIA ¥ 3BE3/1 ITanbl 2KU3HU
3BE3]

Mieunsbii [lyTe — Hawa ['anakTuka
[MonoxxkeHue u AB>KeHre CoHIA B
FanakTuke Tunel ranakTuk Paguora-
JIAaKTHKU M KBa3apbl YépHble AbIpbI B
sAlpax rajJlakTUK

YyacTue B JUCKYCCUH O POJIKA aCTPOHO-
MHU B COBPEMEHHON KapTUHE MUDPa,

B [IPAaKTHUY€ECKOM /1eATeJIbHOCTH YesloBeKau
Ja/JbHeHIleM HayYHO-TEXHUYeCKOM
pasBUTUHU

[loaroroBKa coo6ILEeHUI 0 MeTOAax
[OJIy4YeHHs] HayYHbIX aCTPOHOMHUY ECKUX
3HaHUM, OTKPBITUAX B COBpEMEHHOHN
ACTPOHOMUHU

[IprMeHeHUe 0CHOBOIO/IAralOLUIUX
ACTPOHOMUYECKUX MOHSATHUH, 3aKOHOBU
TEOPHUH JJI51 aHA/IM3a U 06'bsI CHEHUS
$U3UYECKUX TPOLECCOB, IPOU CXOSIUX

B 3B€3/1aX, B 3BE3/IHbIX CUCTEMAX, B MeXra-
JIAKTUYECKOH cpejie, ABIKEHUs HeGeCHBIX
TeJ1, 3BOJIIOIUY 3BE3/1 U BcenreHHOM
[IpoBeneHue HaGMIOAEHUH 3BE34HOTO HeGA
HEBOOPY>KEHHBIM IJ1a30M C UCINOJIb-
30BaHMEM KOMIIbIOTEPHBIX IPUJI0KEHU N
JUIs1 OTIpe/ieJIeHHs] TI0JIOKEHUS HeO eCHbIX
06'bEKTOB HAa KOHKPETHYIO /1aTy: OCHOB- HbIE
co3Be3ua CeBepHOro noJyiapus

U sIpKUe 3BE3/bl

[IpoBefeHre HabGJIIOAEHUA B TeJIECKOI
JlyHbl, NJ1aHET, TyMaHHOCTeW U 3BE3[-
HbIX CKOTLJIEHUH

Pabouyas nporpamma
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Oxonuanue

TemaTH4eCcKHii 6JI0K,
TeMa

OcHOBHOE
cojepxaHue

OCHOBHBIE BH/bI
AeATEeJIbHOCTH yYallluXca

BcenenHasa Pacminpenue Beesnennoit 3akoH
Xa66.s1a Paz6eranue ranaktuk Teopus
Bosibiioro B3pbiBa PesiukTOBOEU3NyYEeHHE
MaciiTabHas cTpykTypa BeesieHHoM
MeTaranakTuka

HepewméHHble npo6JieMbl aCTPOHOMUH

®U3UYECKUI MPAKTHKYM (16 4)




du3snye cKUil NPaKTHKYM
(16 4)

Cnoco6bl naMepenus: GU3NIECKUX BEJTUIUH
C UCIIOJIb30BAaHMEM aHa/OTOBBIXU

U PPOBBIX NU3MEPUTENbHBIX PUGOPOB U
KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM
AGCOMIOTHBIE M OTHOCHUTEJIbHbIE MOTrpel-
HOCTH U3MepeHU PU3HNYecKUX BeJU- YUH
OueHkKa rpaHul, IOTrpeLIHOCT el
[IpoBeneHre KOCBEHHBIX U3Mep eH UM,

K CC/eJOBAaHUM 3aBUCUMOCTEN Ppr3nye- CKUX
BeJINYHH, IPOBePKa Npe/JI0KeH- HbIX
runore3s (BbI6Op U3 paboT, ONKCAH- HBIX B
TeMaTHU4YeCKUX pasjenax «Y4eHUu-4eCKun
3KCIIepUMEHT, JJabopaTopHbIe PaboThI,
MPAKTHUKyM»)

[IpoBeneHr e KOCBEHHbIX U3MePEHUN
¢dusnveckux BenduH Hanpumep: nepuoza
CBO6GO/JHBIX KOJIE6aHU M HUTSHOTOU
MPY>KUHHOT'0 MasiTHUKOB, IOKa3aTeJis
MpeIoMJIeHHs] CTEKIA, POKYCHOr0 paccTo-
SIHUSI PacCeUBalOLL el JIUH 3B, JJTUHbI
CBETOBOH BOJIHBI, [TOCTOSIHHOW Puabeprau
T I

[IpoBeneHue UccaeJOBaHUN 3aBUCHMOCTEN
¢dusnveckux BeuunH Hanpumep:
3aBUCHUMOCTH CUJIbI AMITEPA OT CUJIBI TOK3;
3aBucuMocTy I/IC caMOUHAYKLMU OT
CKOPOCTH U3MEeHEHHsI CUJIbI TOKA B LIETIH;
3aBUCHMOCTH CHJIBI TOKA YEPE3 CBETOAUO[ OT
HalpsDKeHUs]; 3aBUCUMOCTU POKYCHOTO
PacCTOSIHUS JIMH3BI OT BELECTBA U T I
[IpoBefeHME ONBITOB 10 MPOBEPKE

I e/IJI0KEHHBIX TunoTe3 Hampumep, npu

OU3NKA. 10—11 Knaccbl
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M3y4eHUH UHTePEPEHLMH J1a3epHOTO
U3JIyYeHHs], U3yYeHHH AU PPaAKIIMOHHOTO
CHEKTPa, U3yYEeHUH NOIVIOlIeHUs GeTa-4ya-
CTHL| QJIIOMUHHUEM U T 11

Cob.1rofieHu e IpaBUII 6€30IaCHOTO TPyAa
HpY NPOBEJeHUHU NPAKTUKyMa

OBOBIIAIOIIEE IOBTOPEHHE (15

4)

Cucremarusainus 1 060061e-Hue
NpeJMeTHOTO COJiepKa- HUsS U
OIIbITA /I eATENbHOCTH,
NpHOGPETEHHOTO MPU U3YYEHUH
Kkypca ¢usuku 10—11 kiaccoB

06o61ieHre U CUCTEMATH3aLUs COAep-
JKaHUs pasziesioB Kypca «MexaHHKa»,
«MounekysipHas pU3HMKa U TEPMOAUHA-
MUKa», «JJIeKTpoAuHaMuKay», «Koseba- Hus
Y BOJIHBbI», «OCHOBBI CrleljMa/IbHOW TEOPUU
OTHOCHUTENBHOCTHUY, «KBaHTOBasiGu3MKa»,
«JJIEeMEHTBI aCTPOHOMHUU U aCTPO GU3UKU»
Posib pU3KKHU ¥ aCTPOHOMHH B 3KOHOMU-
4eCKOH, TeXHOJIOTHYECKOH, COLIMaIbHONU
3THYeCcKoU cdepax AesiTeNbHOCTU
YeJI0BEKA; POJIb U MeCTO QU3UKHU

1 aCTPOHOMMH B COBpEMEHHOM Hay4yHOU
KapTHHE MUPA; 3Ha4Y€EHHE ONUCATENb- HOH,
CUCTEMATU3UPYIOLIEH, 00bSICHU- TEJTbHOHN U
MPOTHOCTHYECKOH QYHKIMHU3UYECKON
TeopHuHU; PoJib GPU3NIECKOUTEOPHH B
$opMUpOBaHUU NpesCcTaB/Ie- HUH 0
bu3nYecKoi KapTHHE MUPA, MECTO
¢du3nYeCKor KapTHHbBI MHUpa

B 001I[eM psIly COBPEMEHHBIX €CTECTBEH-
HO-HAY4YHBIX NpPeJCTaBJIEHUN 0 IpUpoje

Hanucanue scce o posu usuku B pas-
JINYHBIX cdepax AesTeJbHOCTH YyeJoBeKa
BoinosiHeHUE y4e6GHbIX 3a/JaHU UHTe-
rPUPOBAHHOrO XapaKTepa, JeMOHCTPUPY-
IOI[MX OCBOEHHE OCHOBHBIX IIOHATHH,
bu3NYecKUX BEJIMYUH U 3aKOHOB Kypca
¢usuku 10—11 kmaccoB

PelreHue kayeCTBEHHBIX 33/]a4, B TOMYHCJIE
WHTErpUpOBaHHOTO U MEXIPeZ-MEeTHOTO
XapakTepa

Pemrenue pacuéTHbIX 33714 C IBHO
33/JaHHOH Y HesIBHO 33/laHHOU du3uye-
CKOU MOZie/bI0, TPEOYIOMUX NpUMeHe- HUsS
3HAHUH M3 pasHbIX Pas/ie/IoB IIKOJIb-HOI'0
Kypca GU3MKY, a TAKXKe WHTerpa- uu
3HAHUHN U3 APYTUX IPeMETOB eCTECTBEHHO-
Hay4HOTO LIUKJIA

Pa6oTa B rpymniie 1o BbIIIOJHEHHUIO
MPOEKTHBIX paboT




