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Pabouas mporpamma no ¢u3uke Ha ypoBHE cpeaHero obmiero oOpa3oBaHHs pazpaboTaHa Ha
OCHOBE TIOJIOKEHMHA M TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha YIIIyOJEHHOM ypOBHE OCHOBHOM
oOpazoBarenbHOM Tmporpammel, npenacraBieHHbix B @I'OC COO, a takxke ¢ yuétom dDenepaibHOi
paboueit mporpammbl BocnuTanus U KoHuenuuu npenojaBaHusi yueOHoro mpenMera «@Pu3uka» B
oOpa3oBaTenbHbIX  opranum3zauusx  Poccuiickoii ~ ®epepanuu,  peaqu3ylOUIMX  OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTrPAMMBI.

IHOACHUTEJIBHASA 3AIINCKA

IIporpamma mo ¢usuke omnpeaesser o0s3aTeIbHOE MPEIMETHOE COJAEpIKaHUE, YCTaHABIMBAET
PEKOMEHAYEMYIO MOCIEeI0BAaTEIbHOCTh M3YUYEHHS TEM M pa3esioB y4eOHOTo NpeaMera C y4E€TOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Mpolecca, BO3pacTHBIX
ocobenHocTelt oOydaromnuxcs. [IporpamMmma no ¢usuke Ha€T mMpencTaBieHUE O IENSIX, COACpPKaHUH,
oOuiei crpareruu o0yueHus, BOCIUTAHUS U Pa3BUTHS 00yUaIOUIMXCs CPEICTBAMU yueOHOTo MpeiMeTa
«®Pu3uka» Ha yriyOlnEHHOM ypOBHE.

N3yuenne kypca (Qu3MKM yrIyOJIEHHOTO YpOBHS IO3BOJSIET  pealu30BaTh  3aJadu
npopeCCUOHATBPHON OpUEHTALMM, HANpPaBJIE€HO HA CO3/aHUE YCJIOBUM Ui MpPOSBICHUS CBOMX
MHTEJUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKAbIM 00YyYaroIUMCsl, KOTOpbIe HEOOXOIUMBI ISt
NPOAOIDKEHU 00pa3oBaHMA B OpraHU3alMsIX MPO(ECCHOHATBLHOIO 00pa30BaHUS MO Pa3THMYHBIM
(U3UKO-TEXHUYECKUM U HHKCHEPHBIM CIICLIUAIEHOCTSIM.

B mporpamme o ¢usuke onpenensroTcs IIaHupyeMble Pe3yIbTaThl OCBOSHHS Kypca (pru3uku Ha
ypOBHE cpefHero oobmero oOpa3oBaHMs: JUYHOCTHBIE, METalpeJAMETHbIe, IpeIMeTHble (Ha
yriyOonéHHOM ypoBHE). HaydHO-METOONOTHYecKO OCHOBOM s pa3paboTku TpeOOBaHUU K
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM Pe3yibTaTaM 00y4arolUXCsl, OCBOMBILUX MIPOrpaMmy
1o (U3uKe Ha ypOBHE CPEAHEro o0mero o0pa3oBaHus Ha yriyOJEHHOM YpOBHE, SIBJISETCS CUCTEMHO-
JEATEIIBHOCTHBIN MOAXO/.

[Iporpamma 1o (u3MKe BKIIOYACT: IJIAHUPYEMBbIE PE3yJibTaThl OCBOEHHsS Kypca (PU3MKH Ha
yrIyONnEéHHOM YpOBHE, B TOM 4YHCIE IPEIMETHBIE pe3yNbTaThl MO TrojlaM OOYYEHHs; COoJepKaHue
yuebHoro mpenmera «®Pusmka» MO ToAaM OOYYEHHs; TEMaTHYECKOe IUIAHUPOBaHHE IO TOJaM
oOyueHus. Pu3nKa Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIIAsl B KAU€CTBE yU4E€OHOIO
mperMera B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHMIl 00 OKpy)KalolleM MHpe.
HIxonbHBIA Kypc (GU3UKU — CUCTEMOOOPA3YIOIIUN /IJIsl €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIBbKY (DU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOLECCOB U SBJIEHUI, HM3y4aeMbIX XHUMHEH,
Ouosiorueit, ¢usnueckoil reorpadueit u actpoHomueil. Vcnosnap3oBaHHe M aKTHUBHOE NPUMEHEHHE
($u3NYeCKUX 3HAHUI ONpeNenusIo XapakTep U OypHOe pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IIOJYUYEHHUS HOBBIX MAaTepUaloB € 3aJaHHBIMU
cBoiicTBamMH. M3ydyeHune (pu3nku BHOCHUT OCHOBHOH BKIaa B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOMH
KapTHHBI MUpa oOydaronierocs, B GOpMUPOBAaHUE yMEHUI MPUMEHATh HAYYHBIH METOJ IO3HAHUS TIPU
BBINIOJTHEHUHN UMU Y4E€OHBIX HCCIEA0BAHUM.

OCHOBHBIE HEJIX U3YYEHUSA ®U3UKHU

OCHOBHBIMU 1ENIIMU U3Y4YEeHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

— (hopMupoBaHHE UHTEPECA U CTPEMIICHUS 00YUaIOIIUXCSI K HAYYHOMY U3Y4EHUIO
NPUPOIBI, pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
—pa3BUTHE MPEICTABICHUI O HAYYHOM METO/Ie TIO3HAHUS U (POPMUPOBAHHE
HCCIIEA0BATENIBCKOTO OTHOUIEHUS K OKPYKAOIIUM SIBJICHUSM;
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—(opMupoBaHUEe HAyYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB

CTPOEHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

—(opmupoBanue yMeHUN OOBACHATH SIBICHUS C UCTIONB30BaHUEM (DU3UUECKHIX

3HAHWI U HAYYHBIX JIOKA3aTeIIbCTB;

—(opmupoBaHue MpeCTaBICHUH O PO (PU3UKH IS Pa3BUTHUS APYTHX

€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTH;

—pa3BHUTHE TPEICTABICHUI O BO3MOXHBIX cepax Oymymieit npodeccHoHanbHON NesITeNbHOCTH,
CBSI3aHHBIX C (PM3HUKOH, MOATOTOBKA K JAajJbHEieMy 00y4eHHIO B 5TOM HaIlPaBJICHHUH.

JloCTIKEHHE 3TUX 1eJiei 00ecreunBaeTcsl peIeHneM CIeIYONNX 3a/1a4 B MPOIEecce U3YUEeHUs
Kypca (GU3UKU Ha yPOBHE CPEIHETO O0IIEro 00pa3oBaHMs:

—NpUOOpETEHNE CUCTEMBI 3HAHUH 00 00MIMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsE MEXaHUKY, MOJEKYJIAPHYIO (U3HKY, MEKTPOAMHAMUKY, KBAaHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpou3uKy;

—(opMupoBaHUE yMEHHI NPUMEHSATh TEOPETHUYECKHE 3HAHUS U1 OOBSICHEHHUS (PUINYECKUX
SIBIICHUW B IPUPOJIE U JIJISl IPUHATHUS IPAKTUUECKUX PEIICHUI B MOBCEIHEBHOM JKU3HH;

—OCBOEHHE CIIOCOOO0B PEIICHNUS Pa3IMYHbIX 3a/1a4 C IBHO 33/1aHHON (pU3HuecKoi MO/IENIbIO, 33124,
MOJIPa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3aHne (pU3nUecKor MOIENH, aJeKBaTHON yCIOBHUAM 3a/1a4H,
B TOM YHCIJIE 33]1a4 MHKEHEPHOI'O XapaKTepa;

—MOHMMaHuEe (U3NYECKHMX OCHOB W NPUHIUIIOB JEHCTBHA TEXHHUUYECKUX YCTPOICTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY’KAIOILIYIO CPEy;

—OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAaHUS M IPOBEJIEHUS (PUINYECKUX
9KCIIEPUMEHTOB, aHANIM3a U UHTEpHpeTalui HHpopMaluu, ornpeaeaecHus J0CTOBEPHOCTH MOIYYEHHOTO
pe3ynbTrara;

— CO3JaHME YCIOBMM JJIsi DPAa3BUTUS YMEHMHM NPOEKTHO-UCCIIENOBATENbCKON, TBOPYECKOU
JIESTENIBHOCTH;

— pa3BHUTHE UHTepeca K chepam npodeccuoHAIBHON IeATEeTbHOCTH, CBSI3aHHOW C (PU3UKOH.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpPEeTHEr0 00MIeT0 00pa30BaHUS ITOJIOKEH PSIT UICH, KOTOPBIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUSI.

Hoea uyenocmuocmu. B COOTBETCTBUU C HEM KypC SIBIAETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCeX pa3lieioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOW, TaK W
COBpEMEHHOM (PU3HUKH.

Hoen zenepanuszayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. BenyumM B Kypce siBiseTcss (OPpMHPOBAHUE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSX MAaTE€pPHH, BELECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszaunus NOpeanoiaracT HCHOJIb30BaHUE T'yMaHHTapHOTO
noTeHIHana GU3NIeCcKoil HayKu, OCMBICIICHHE CBSI3M Pa3BUTHUS (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKIKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu.Kypc ¢usuku yriayOon€HHOTO ypOBHS TpEAIoJiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIIOTUYECKUX MPUIOKEHUH U3YUSHHBIX TEOPUN U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEICTABICHHI U COBPEMEHHBIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3Kkonocuzayuu peannusyercs IOCPEICTBOM BBEIEHUS DJIEMEHTOB  COJEp)KaHUs,
MOCBSIIEHHBIX 9KOJIOTMUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHHUKHU



Y TEXHOJIOTHUH, a TaK)Ke 00CYKICHHS MPOOIJIEM PallMOHAILHOTO MPUPOIOTIOJIE30BAHUS U DKOJIOTHUECKOM
0€30I1aCHOCTH.

MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ tpedoBanusmu OI'OC COO yriayOGn€HHBIA ypOBEHb HM3yYEHUS y4eOHOTO
npeameta «®Pu3WKa» Ha YpOBHE CpPEIHET0 O0OIIero oOpa3oBaHUs BbIOMpaeTcs OOyJarOUTUMUCH,
IUTAHUPYIOMIUMHU TIPOJOHKeHHE 00pa30BaHUs MO CHEIHATBHOCTIM (PU3UKO-TEXHHUUECKOro Mpodus.
Oo01iee uncIo YacoB, PpEKOMEHIOBAaHHBIX 7S M3yueHus (u3uku (yriayOiaeHHbIH ypoBeHb) — 340 gacoBs:
B 10 xmacce — 170 yacoB (5 wacoB B Henmenwoo), B 11 kmacce — 170 gacoB (5 wacoB B Hexpenio). B
nporpaMMme 1o (U3MKE YKa3aH MEepedeHb Ja0OpaTOpHBIX M MPAKTUYECKHX paboT ¢ y4Eérom
WH/IMBUIYaIbHBIX 0cOOEHHOCTEH oOydarommxcs. B mporpamme Uit KaXKAOTro Kiacca TpejiaraeTcs
npoBeJieHre (PU3MUECKOro MpakTHKyMa M PE3epB BpPEMEHH, OTBOJUMBIM Ha BapUATHBHYIO 4YacTb
MIPOTPaMMBEI.

MJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSI ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30BAHUA

N3yuyenne ydyeOHOro npenmera «®dusuka» Ha ypoOBHE CpelHEro ooOuiero o0pa3oBaHUS JAOJKHO
obecreynBaTh JOCTHIXKCHUC CIeaAyrommux JIMYHOCTHBIX, MCTAIIPECAMCETHBIX u MMPECAMCTHBIX
00pa3oBaTeNbHBIX PE3YIIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOTO mnpeamera «Du3nMKa» JJOHKHBI OTpaXkaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYYaronIuXcsi PYyKOBOJICTBOBAaThCS C(OPMHUPOBAHHON BHYTPECHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAallMi, MO3UTHUBHBIX BHYTPEHHUX YOEXIECHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pPacIIMpeHHE KHUIHEHHOTO
OMbITa M ONBITA JEATEIBHOCTH B MIPOLIECCE peali3allid OCHOBHBIX HAIpaBJICHUN BOCIHUTATEIbHOU
JIeITEIIbHOCTH, B TOM YHCIIC B YaCTH:

rPa’XJAaHCKOr0 BOCIIMTAHMS:

—c(hOPMHUPOBAHHOCTh IPAKIAHCKOM MO3UITUU 00YyYaIOMIErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;

—NPUHATHE TPAJAUIMOHHBIX OOIIEYEIOBEUYECKHX TyMAaHUCTHYECKUX U JIEMOKPATUYECKHUX
IICHHOCTEH;

—TOTOBHOCTh BECTH COBMECTHYIO JAESTEIhbHOCTh B MHTEpPEcax TIPa)JaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTIPaBICHUH B 00pa30BaTeIbHON OpraHU3aIHH;

—yYMEHHUE B3aUMOJICHCTBOBAThH C CONMAIBLHBIMA WHCTUTYTAMHU B COOTBETCTBHUU C MX (YHKITUSIMHU
¥ Ha3HAYCHHUEM,;

— FOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM AESITEIBHOCTH;

nampuomu4eckKo20 60CHUMAHUA:

—c(hOPMHUPOBAHHOCTh POCCUMCKOMN TPaXkTaHCKON MICHTHYHOCTH, TATPUOTU3MA,

—IIEHHOCTHOE OTHOIIICHHE K TOCYAapPCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSM POCCHUICKUX YUYEHBIX B
obsacTu (PU3UKH U TEXHUKE,

0YX06HO-HPABCMEEHHO20 60CNUMAHUA:

—c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,

—CIOCOOHOCTh OIEHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUsS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JICATEIILHOCTH YUYEHOTO;
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—O0CO3HAHUE JIMYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyayIIero;

ICMemuecKo20 60CRUMAHUA:

—3CTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas ICTETHKY HAy4YHOTO TBOPUYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

mpyo006020 60CRUMAHUA:

—HHTEpEC K pa3iInuHbIM chepam npodeccuoHAIbHON NeSTENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hu3MKOI U TEXHUKOHN, yMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOP OyayIiei npodeccun u peaan3oBbIBATh
COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

—TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO B 001acTH (HU3UKHU

Ha IIPOTSKEHUU BCEH JKU3HU;

IKONI02UYECKO20 60CNUMAHUS:

—c(hOPMHUPOBAHHOCTD IKOJOTUYECKON KYJIbTYphl, 0OCO3HAHHE III00ATBHOTO XapaKkTepa

AKOJIOTMYECKUX MPOoOIIeMm;

—IUJIAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPY>KAIOILIEH Cpelie Ha OCHOBE

3HAHUSA LeJel YCTOWYMBOrO pa3BUTHS YEJIOBEUECTBA;

—pacUIMpeHue OmbITa AEATEIHLHOCTH KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUU TI0 (PU3HUKE;

UEHHOCMU HAYYHO20 NO3HAHUA:

—c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuUTHS (PU3HUECKON HAYKH;

—OCO3HAHHWE IIEHHOCTH HAYYHOW JIesATEIHbHOCTH, TOTOBHOCTh B IIpOIECCE H3Y4YeHUs (U3HKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEICKYIO ACSITEIIBHOCTh MHIMBHIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBHUS

ba3oBble JlornyecKkue NeHcTBHA:

—CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJlU3upoBaTh MpoOJieMy, paccMaTpuBaTh e&
BCECTOPOHHE;

— ONPEIENSITh LEIH JIeATENbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHIKECHHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (DU3HUECKUX SIBICHUSIX;

— pa3pabaTbIBaTh IJIAaH PELICHUS MPOOJEeMBbl ¢ yUETOM aHAIM3a MMEIOLIUXCS MaTepUAIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

—BHOCUTb KOPPEKTHUBBI B J€SATEIBHOCTb, OIIEHMBATh COOTBETCTBUE PpE3YJIbTATOB LM,
OLICHUBATh PUCKU MOCIEACTBUN AESATEIbHOCTH;

— KOOPAMHUPOBaTb M BBINOJHATH pabOTy B YCIOBHUAX PpEAIBHOTO, BUPTYyaJbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

—Ppa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEILIEHUH )KU3HEHHBIX IPOOJIEM.

Ba3zoBble nccienoBareibckue 1eicTBUSA:

—BJIIETh HAYYHON TEPMUHOJIOIMEN, KITIOUEBbIMU MOHATHSMU U METOJIaMH (PU3HUECKON HAYKHU;

—BJIQJIETh HABBIKAMHU Y4e€OHO-MCCIIEI0BATENbCKOM M IPOEKTHOM JEATENILHOCTH B 001acTu
¢u3uKy, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIICHHUs 3ajay
(U3NYECKOro coiepKaHusl, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

—BJIAJIETh BUJAMU JIESATEIBHOCTH 110 IIOJIyYE€HHUIO  HOBOI'O 3HaHUs, €ro
MHTEpHpEeTaly, NTPpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX yUYEOHBIX CHUTyallUsiX, B TOM YHCIE
MIPU CO3JIaHUH YYEOHBIX IPOSKTOB B 00JIaCTH (HHU3HKH;
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— BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U U AKTYAJIIM3UPOBATH 3a/iavdy, BbIABUI'ATHL T'HMIIOTC3Y
eé peuICHU, HAXOJAUTh apryMCHTBI AJId JOKa3aTCIIbCTBA CBOUX YTBep)KHeHHﬁ, 3a1aBaTh MapaMETphl U
KpPUTEPUH pELICHUS,

—AaHaJIM3UPOBATH MOJYUCHHBIC B X04€ PCIICHUA 3aJa4n PE3YJIbTAThl, KDUTUYCCKH OLICHUBATH UX
AOCTOBECPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHUEC B HOBBIX YCIIOBUAX;

—CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 0OpA30BATENbHON AESITENBHOCTH, B TOM
Yyclie IPU U3YYeHUU (DU3HKY;

—1aBaTh OIICHKY HOBBIM CUTYaIIUsM, OLICHUBATH MIPHUOOPETEHHBIN OTIBIT;

—YMETh NIEPEHOCHUTDH 3HAHUS 110 (PU3UKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATETHbHOCTH;

—yMEeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

— BBIABUI'aTb HOBBIC UACHU, IIPCAJIAraTb OPUTMHAJIBHBIC MMOAXOABI U PCILICHUA,

— CTaBUTH HpO6J’I€MLI 1 3aa4M, JOITyCKaroIre aJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ undopmanueii:

—  BJIaJETh HaBbIKAMU MOJIy4YEHHUS uHpopManuu buznyeckoro coJiep>KaHus

U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTH MOUCK, aHAJIN3, CHCTEMAaTU3alIUI0
Y UHTEpIIpeTalnio HHHOPMALIUY PA3IUYHBIX BUAOB U (OPM MPECTABICHHUS;

—OLIEHUBATh JIOCTOBEPHOCTH MH(OPMALINU;

—HUCIIOJIB30BATh CPCACTBA I/IH(I)OpMaL[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHHA B peuicHun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3alMOHHBIX 337a4y € COOJIoJeHuEeM TpeOOBaHMMA
SPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECypcocOepeKeHNs, PABOBBIX U ATHYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

—CO03/1aBaTh TEKCThI (PU3MUECKOI0 COAEPKAHUS B Pa3iIMuYHbIX (opmarax ¢ y4€TOM Ha3HAYCHUS
nH(pOpMaIIMH U LIeJIeBOH ayAUTOPUHU, BEIOHpAsk ONTUMANIbHYIO (hOpMY IIPEICTaBICHUS U BU3yalIU3alIUH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUSA:

—OCYILECTBIIATH O0IIeHNE Ha YPOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIHHOCTH;

—pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHRIX CUTYAIlUH U CMATYAaTh KOH(MIUKTHI,

- pa3BépHYTO " JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHUSA C UCIIOJIL30BAHUCM SA3BIKOBBIX CPCACTB,

— MNOHMUMAThb U HUCIIOJIB30BaTh NPCUMYIICCTBA KOMaHI[HOfI u I/IH,Z[I/IBHI[YB,JIBHOIZ pa6OTBI;

— BBIOMpAaTh TEMaTHKy W METOIbI COBMECTHBIX AECWCTBUH € YYETOM OOLIMX HHTEPECOB, U
BO3MOYKHOCTEH KaX/10T0 4jieHa KOJUIEKTHBA;

— MPUHUMATDH LIeJT1 COBMECTHOM AESTeNbHOCTH, OPTraHU30BBIBATH U KOOPJIWHUPOBATH JNEHCTBUS
o €€ JOCTUKEHHIO:

—COCTaBJIATh IUIaH ACMCTBUIA, paclpeleisTh POl ¢ YYETOM MHEHHH YYaCTHHMKOB, 0OCYKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

—OLCHUBATH KAUCCTBO CBOCIO BKJIaZlda U KaKAOI'0 Y4YaCTHUKA KOMAaHIbI B OGIL[I/IP'I pe3yabTaTr 1o
pa3paboTaHHBIM KPUTEPHUSIM;

—Hpeaiiaratb HOBBIC ITPOCKTHI, OLCHUBATH naenm ¢ 103N HOBHU3HBbI,
OPUIHHAJIbHOCTH, HpaKTH‘IGCKOﬁ 3HAa4YUMOCTH,

—OCYILECTBIATh MO3UTUBHOE CTPATETHYECKOE MOBE/ICHUE B PA3IMYHBIX CUTYaLUSAX, IPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, ObITH NHUITUATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranusanms:

—CaMOCTOATCJIIBHO OCYHICCTBJIATL IIO3HABATCIIBHYIO ACATCIIBHOCTL B 06.]IaCTI/I (I)I/ISI/IKI/I )41
aCTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/Ia4H;



—CaMOCTOSATEIbHO COCTAaBJISITh IUIAH PEIIEHUS pacu€THBIX W KAueCTBEHHBIX 3a]ad, IUIaH
BBITTOJIHEHUS TIPAKTUYECKOI pabOThI ¢ YUETOM HMEIOIIUXCSI PECYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MPEITOYTEHHUI;

—1aBaTh OLICHKY HOBBIM CUTYAalIMsIM;

—PpacuIMpsATh PaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHUIH;

— Je7laTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, Oparh Ha ce0sS OTBETCTBEHHOCTH 3a
pelieHue;

—OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

—CcrocoOcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO APYIUIMH B 00JACTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

—llaBaTh OLEHKY HOBBIM CHUTyallUsiIM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YIbTATOB LEJISIM;

— BJIaJIeTh HAaBbIKAMHU TO3HABATEIbHOM peduIeKCHH KaK OCO3HAHHS COBEPILAEMbIX AECUCTBUU U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

—HCIIOIb30BATh NMPUEMBI PeIIEKCHH IS OIICHKU CUTYaIlH, BHIOOpPA BEPHOTO PEIICHHUS,

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

— IIPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

—MpUHUMATh ce0s1, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

—IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX [IPU AHATIU3E PE3YJIbTATOB AESATEIbHOCTH;

— MPU3HABaTh CBOE MPABO U MPaBO JPYIUX Ha OIIMOKH.

B nponecce noctukeHHs] JTUYHOCTHBIX PE3yJbTaTOB OCBOEHHS IMPOrpaMMbl MO (QU3UKE AJs
YpOBHSL cpenHero oOuiero o0pa3oBaHMs Yy OOYYaOIIUXCS COBEPILIEHCTBYETCS IMOUUOHATbHBLI
UHme1eKm, peanoaararmuicopMupoBaHHOCTh

—CaMOCO3HaHMs, BKJIIOYAIOIIEro CHOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJIETh HANPaBJICHUS PAa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEpPEHHBIM B cele;

— CaMOPETYJMPOBaHUs, BKIFOYAIOIIEI0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IMIOBEACHME, CIOCOOHOCTh aJaNTHPOBATHCS K 3MOLMOHAIbHBIM H3MEHEHHUSM U IPOSIBISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

—BHYTPEHHEH MOTHBALINHU, BKIIOYAOIIEH CTPEMIIEHHE K TOCTHKEHUIO LIETH U YCIIeXy, ONTUMHU3M,
WHUIUATUBHOCTbh, YMEHHUE JAEHCTBOBATh, HCXO/IA U3 CBOMX BO3ZMOXKHOCTEH;

—3MIIaTUH, BKIIOYAIOUIEH CHOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSHUE JpPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

—COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS C JIPYTUMHU
JIO/IbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

K xonmy oOyuenus B 10 kimacce mpeameTHbIE pe3yjbTaThl HAa YIIIYOJICHHOM ypOBHE OyayT
0TpaxkaTh C()OPMHUPOBAHHOCTH Y 00YYAIOIIUXCH YMEHUIA:

—IOHUMATh POJb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOM, IKOJIOTHYECKOH, COLMabHON U
TUYECKON chepax AesTeIIbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKHU B COBPEMEHHOMN Hay4HOH KapTUHE
MUPAa, 3HAYCHHUE ONMCATEIBbHOM, CUCTEMATU3UPYIOLIECH, 00BACHUTEIBHOMN U TPOrHOCTUYECKON (DYyHKITHIA
(Gu3N4YeCcKOil TEOpUH — MEXAHHKH, MOJICKYJISIPHON (PH3MKH M TEPMOAWHAMHKH, POJIb (pusnmyeckont
TEOpHH B (POPMHUPOBAHUY TPEACTABICHUH O PU3NIECKON KapTHHE MHPA;
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= pa3nuyaTh YCJIOBHUA NPUMEHHUMOCTH MoJesel (HU3MUECKUX TeJl U TPOLECCOB (SIBICHHH):
MHepIUalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TEJI0, MaTepUaibHas TOYKA, PAaBHOYCKOPEHHOE
JBUKCHHE, CBOOOIHOE TajieHne, abCOIIOTHO yIipyras aedopmarusi, a0COTIOTHO YIPYToe H a0COIOTHO
HEYyNpyroe CTOJIKHOBEHMSI, MOJIEIU T'a3a, )KUAKOCTU U TBEPAOTO (KPUCTAJUIMYECKOT0) Teja, UeaIbHbII
ra3, TOUEYHBIH 3apsj, OJHOPOAHOE DJIEKTPUUECKOE IOJe; pa3iuyaTh YCIOBUS (TpaHUIIbI, 00J1acTH)
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJb30BaHUS YACTHBIX 3aKOHOB;

— aHANU3UPOBATh M OOBACHATH MEXAHWYECKHE MPOLECChl W SIBICHUS, HCIOJB3YS OCHOBHBIC
MIOJIOKEHMS M 3aKOHBI MEXaHUKHU (OTHOCUTEIIBHOCTh MEXaHUYECKOT' 0 JIBMKEHUS, (POPMYIIbl KHHEMATUKH
PaBHOYCKOPEHHOTO JABIDKEHHsI, TpeoOpa3oBaHus ['amuiess Ui CKOPOCTH W TMEPEMELICHHUs, 3aKOHBI
HeroTtoHa, npuHIun oTHOcUTENbHOCTH ['anuies, 3aKOH BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUS
UMITYJIbCA U MEXaHWYECKOM 3HEpPIruu, CBA3b PabOThI CHIIbI C U3MEHEHHMEM MEXaHUYECKOW SHEpPruM,
yCIIOBUSI paBHOBECHSI TBEPJIOTO Tela), IPU 3TOM UCIOIb30BaTh MaTEMaTHUECKOE BbIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBUS NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB: mpeoOpa3oBanuil [anunes, BToporo u
TPEThEro 3akOHOB HBbIOTOHA, 3aKOHOB COXPAaHEHMS HMITYJbCa U MEXAHUYECKOW HSHEPruu, 3aKOHa
BCEMUPHOTO TATOTEHHUS; aHAU3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIIONb3YS
ocHoBHble nojoxkeHuss MKT u 3akoHbl MONEKyIsIpHOUH (PU3MKM M TEPMOJUHAMUKU (CBSA3b JABJICHUS
HJI€aJIbHOIO ra3a CO CPeAHEM KMHETHMYECKOM SHEPIrHel TEIIOBOIO JBMKEHUS U KOHLICHTPALMEHW €ero
MOJIEKYJI, CBSI3b TEMIIEpPATypPbl BELIECTBA CO CPEAHEN KMHETHUYECKON IHEPrHel TEIJIOBOIO JBUKEHUS
€ro 4acTHll, CBSI3b JIaBJICHUS HICAIBHOIO ra3a C KOHLIEHTpalMeW MOJEKYyJl U ero TeMIepaTypoil,
ypaBHeHue MenaeneeBa—KnanelpoHna, nepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHHS SHEPTUU B
TEIUIOBBIX Mpolieccax), MpU 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUSI TPUMEHUMOCTH YypaBHeHusi MenneneeBa—Kiamneiipona; aHanmu3upoBatb U OOBICHATH
ANEKTPUYECKUE SBIICHUS, HCIIOJIb3YS OCHOBHBIE TOJOKEHHUS M 3aKOHBI AJIEKTPOJAWHAMHUKH (3aKOH
COXPAHEHHUs DJIEKTPUUYECKOTo 3apsna, 3akoH KyioHa, MOTEHIMAIBbHOCTD 3JEKTPOCTATHYECKOIO I0JIs,
MIPUHLIMII CYNIEPIO3UIIMU JIEKTPUUECKHX ITOJIEH, IPU 3TOM yKa3blBasl yCIOBUS IPUMEHUMOCTHU 3aKOHA
KynoHna, a Taxke NpakTUYECKH Ba)KHbIE COOTHOLIEHMs: 3aKOHbI OMa Ay ydacTka LEnu W JUIs
3aMKHYTOH 3JIeKTpudeckoil nenwu, 3akoH Jlxoyns—JIenma, nmpaBuna Kupxroda, 3akonsr @apaznest s
AJIEKTPOJIN3A);

=OIHUCHIBaTh (PU3NUECKHE MPOLIECCHI U SIBJICHNUS, UCTIONb3YsI BETUYUHBI: IEpEMEILIEHNE, CKOPOCTb,
YCKOPEHHUE, UMITYJIbC Tela U CUCTEMBI TN, CUJIa, MOMEHT CHJIbI, 1aBJIICHHUE, TOTEHIMAIbHAS YHEPTHUs,
KHUHETUYeCKasi PHEPrus, MeXaHudeckas SHeprus, padoTa CHIIbI, IIEHTPOCTPEMHUTENbHOE YCKOpPEHHUE,
cuia TSAXKECTH, CUJla YIPYrOCTH, CHJIa TPEHHUS, MOILHOCTh, SHEPTHs B3aUMOJEUCTBUS Tena ¢ 3eMIEn
BOJIN3U €€ TOBEPXHOCTH, SHEPTUs yIPYyro nedopMaiy Npy>KuHbI, KOJIUYECTBO TEIIOThI, a0COIIOTHAS
TeMIeparypa Tejia, paboTa B TEPMOAMHAMHKE, BHYTPEHHSS SHEPTHs UACATBHOTO OJIHOATOMHOTO Ta3a,
paboTa ueanbHOro ra3a, OTHOCUTEIbHAs BIaXKHOCTh Bo3ayxa, KII/I uaeanbHOro TEMmioBOro ABUTaTes;
ANEKTPUUYECKOE I10JI€, HAPSYKEHHOCTD AIEKTPUUECKOTO IM0JIs, HAIPSKEHHOCTD I10JI1 TOUEYHOI'0 3apsaa
WM 3apsSOKEHHOTO 11apa B BaKyyMe U B AMAJIEKTPUKE, MOTEHLIMA AJIEKTPOCTATUYECKOTO 0JIsl, Pa3HOCTh
MIOTEHIMAJIOB, AJIEKTPOJBIKYLIAs CHJIa, CHJIA TOKA, HAMNPSKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYECKas
€MKOCTh IUIOCKOIO KOHJIEHCAaTopa, CONPOTHUBICHME Yy4yacTKa LENUW  C IOCIEI0BAaTEIbHBIM U
napajieIbHbIM COSAMHEHUEM PE3UCTOPOB, PHEPTHs IEKTPHUUECKOro MOJsl KOHAEHCATOPA; OOBICHITH
0COOEHHOCTH MPOTEKaHUs (PU3MUYECKUX SBICHHUHA: MEXaHUYECKOE IBM)KEHHUE, TEIJIOBOE JIBHKEHHE
YacTHI] BEILECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE JIBUXKEHHUE, MU dy3usi, ucTiapeHue, KUIEHUE 1
KOHJIEHCAllMs, IUIABJIIEHUE M KPUCTAJUIM3allMsl, HallPaBJICHHOCTb TEIIONEpPENayu, dJIEKTpU3alus Tedl,
SKBUIIOTEHIIMAIIBHOCTh  [TOBEPXHOCTH  3apsHKEHHOTO  IMPOBOJHHUKA; IPOBOAMTH  HCCIEI0BAHUE
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3aBHCUMOCTH OJIHOM (PM3NYECKON BEITMUMHBI OT JIPYTroil ¢ MCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH, MTPH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBAThH Pe3yJbTAaThl MOJYYCHHON 3aBUCUMOCTH (PU3HUECKUX
BEJINYMH B BUJAE TpauKOB ¢ y4€TOM aOCOIIOTHBIX MOTPEITHOCTEH M3MEPEHHi, enaTh BBIBOJBI TI0
pe3ysbTaTtaM HCCJIEOBaHUsS; TPOBOJUTH KOCBEHHBIE M3MEPEHUsS (U3NYECKUX BEIMYUH, IPU 3TOM
BBIOMpATh ONTUMAJIbHBIA METOJT U3MEPEHHS, OLIEHUBATh A0COTIOTHBIE U OTHOCUTENIbHBIE MOIPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHI;

=IpPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON THUIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBATH MOJIyYCHHBIE Pe3YyJIbTaThl U JENaTh BHIBOJ
0 cTaTyce MpeUIOKEHHOW THIOTe3bl; CcOOMI0AaTh MpaBuia O€30macHOro Tpyla MpU NPOBEICHUU
UCCIIEZIOBAaHUM B paMKax y4eOHOro SKCIIEPUMEHTa, MPAaKTHKyMa U y4eOHO-HCCIIEOBATENLCKON H
IIPOEKTHON JI€ATEIbHOCTH C HCIIOJIb30BAHMEM HW3MEPUTENIBHBIX YCTPOMCTB U J1a0OpaTOPHOTrO
o0Opy/IOBaHUs; pemarh pacdéTHBIC 3aJa4yd C SIBHO 3aJaHHONW W HESBHO 3aJlaHHOW (PU3MICCKOM
MOJIENIBIO: HA OCHOBAHUHU aHAJIM3a YCJIOBHS 00OCHOBBIBATh BHIOOpP (PU3NYECKON MOJIEIH, OTBEUaAIOLIEei
TpeOOBaHUAM 3a/ayl, IPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HUECKUX
TEOpPU NPH HMCIOJIb30BAHUM MATEMATHUYECKUX METOJIOB pEUICHUs 3aJad, MPOBOAUTH PACUETHI Ha
OCHOBaHUHU MMEIOUIUXCS JAHHBIX, aHATU3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METO/AbI PELICHUS C
YYETOM IIOJIYUYEHHBIX PE3YJIBTATOB;

—pemuiaTh Ka4eCTBEHHBIE 3aa4d, TPeOyrolue MPUMEHEHHs 3HAaHUIM U3 Pa3HBIX pa3/ie]ioB Kypca
¢u3uKK, a TaKKe UHTETpaldl 3HAHUA W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA!
BBICTPAMBATh JIOTUYECKYIO LIETIOYKY PACCYKJIECHUNA C OIOPOM HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pu3UYECKUE SBICHMS; UCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS JUIL 00BSICHEHUS! OCHOBHBIX MPUHIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKMX YCTPOHCTB M TEXHOJOTMUYECKHUX IPOLIECCOB;
MPUBOJUTH MPUMEPHl BKJIa/a POCCUHUCKUX W 3apyOeHbIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM;

= aHaJM3UpOBaTh U OIICHHBATH TMOCJIEICTBUS OBITOBOM M MPOHM3BOACTBEHHOHN AEATEIHbHOCTH
YeloBeKa, CBS3aHHOM C (M3MYECKMMH TMPOLECCaMU, C MO3UIMHA HSKOJIOTHYecKOr Oe30MacHOCTH,
NPEACTABICHUN O PALMOHAIBHOM IIPUPOJIOIOJIB30BAHUN, a TAKXKE pPa3yMHOM HCIIOJIb30BaHUU
JOCTHKCHHUI HAyKW U TEXHOJIOTHH JIJIsl TaTbHEHIIIero pa3BUTHS YeII0OBEUECKOro 00IIeCTBa;

—NPUMEHATh pa3IHYHbIE CIOCOOBI PaboThl ¢ WHpoOpManued (GU3MYECKOTO COAEpKaHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, MpH HATOM HCHOJIb30BaTh
COBpeMeHHbIe MH(POPMAIIMOHHbBIE TEXHOJIOTHH Ui TIOUCKA, epepaboTKU U MPeabsIBICHUS YUeOHON U
Hay4YHO-TIONYJISIpHON HUH(OpPMaLMK, CTPYKTYPUPOBAHUS U MHTEPIPETAuU WH(OPMALIUH, ITOJTYYSHHON
W3 Pa3MYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOy4aeMylo0 HHPOPMAIMIO U OLICHUBAThH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHMIA, TAaK U HA OCHOBE aHANIN3a HCTOYHUKA HH(OpMAIIHH;

—TpPOSBIATh OPraHU3ALMOHHBIC W MMO3HABATEIBHBIE YMEHUS CAMOCTOSITEILHOTO MPHOOpETEeHUs
HOBBIX 3HAHUI B ITpOIECcCe BBIMOIHEHHUS MTPOSKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

— paboTaTh B TpymIe C UCIOJIHEHHUEM pPa3IMYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH PabOTy
IPYIIIBI, PalHOHAIBHO pPAaCHOpEnesaTh AEATENbHOCTh B HECTAHJAPTHBIX CHUTYalMSIX, aJEKBaTHO
OLICHMBATh BKJIAJ] KAX/I0T0 U3 YYaCTHUKOB I'PYIIIbI B pEIICHUE pPacCMaTPUBAEMON MPOOIIEMBI;

= MPOSIBJIATH MOTUBALIMIO K Oynymield npodeccuoHaNbHON AESITeNbHOCTH IO CIEeHUaIbHOCTIM
(hHUBUKO-TEXHHUUECKOTO MPODHUIIS.

11 KJIACC



K konity o0y4enus B 11 kiiacce nmpeaMeTHbIe pe3ysIbTaThl Ha YIIyOJIeHHOM YPOBHE OyayT

oTpakaThb cGOPMHPOBAHHOCTD Y 00y4AKOLIUXCH YMEHUI:

—MOHUMATh POJb (U3UKK B SKOHOMHUYECKOH, TEXHOJIOTMYECKOW, COLMAIBHOM M ITHYECKOH
cdepax AesTeNTbHOCTH YeIOBeKa, poJib U MECTO (PM3UKU B COBPEMEHHOW Hay4YHON KapTHHE MHpA, POJIb
aCTPOHOMUU B MPAKTUUECKOMN IEITETLHOCTHU YeIO0BEKa U JalbHEeHIlIeM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHHE OMHCATEIIbHOW, CHCTEeMATH3UPYIOIICH, OOBICHUTEIHHOW M TPOTHOCTHYECKOW (yHKIIHMA
¢u3n4eckoil TEeoOpuM — SIIEKTPOAMHAMHUKH, CHEIHMAIbHOH TEOPHUH OTHOCHUTEIBHOCTH, KBaHTOBOM
¢u3uku, posb (pu3nYecKol Teopun B (HOPMUPOBAHUU MPEACTABICHUNA O (PU3UUECKOM KapTHHE MUPA,
MecCTO (PM3NYECKON KapTUHBI MUPA B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTaBICHUH
0 IIPUPOJE;

— pa3nn4arh YCJIOBUS TPUMEHMMOCTH MoOZeNell (U3MYecKux Tem W MpPOIEecCOB (SBICHUN):
OJTHOPO/IHOE DBJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IIOJIs, TapMOHHUYECKHE KOJieOaHMUs,
MaTeMaTHYeCKUM MAasiTHUK, WICalbHBIA MPYKUHHBIH MasTHUK, TAPMOHUYECKHE BOJIHBI, UJCAJIbHBII
Kosie0aTeIbHbI KOHTYp, TOHKAs JIMH3a, MOZAEIEH aToMa, aTOMHOTI'O sJIpa U KBAHTOBOM MOJIENIH CBETA;
pa3nuyarh yciaoBUs (TpaHULbl, 00JaCTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHMMATh BCEOOLIHI
XxapakTep (yHIAMEHTAlbHBIX 3aKOHOB M OlPAaHUYEHHOCTh MCIIOJIb30BAaHHUSI YAaCTHBIX 3aKOHOB;
aHaU3UpPOBaTh U OOBSCHATH DSJIEKTPOMATHUTHBIE MPOLECCHl W SBJICHUS, MCIOIb3ysl OCHOBHBIE
I10JIO>KEHHUS M 3aKOHBI 3JIEKTPOIMHAMUKY U CIIELIATIbHONW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUS
AJEKTPUYECKOTO 3apsizia, cuiia Amiepa, cuia JlopeHna, 3aKoH 3J1€KTpOMarHUTHOM MHAYKLNH, IPABUIIO
Jlenua, cBsa3p DJIC caMOMHAYKLMU B JIEMEHTE 3JIEKTPUUYECKOM LENU CO CKOPOCThIO U3MEHEHMSI CHIIbI
TOKa, MOCTYJIaThl CHIEIMAIbHON TEOPUU OTHOCUTEIbHOCTU DUHIITEHHA);

—aHAM3UPOBaThb U OOBSICHATH KBAHTOBBIE MPOLECCHl M SIBICHUS, HUCIOJb3YS IMOJIOXKEHUS
KBaHTOBOU ¢Gu3uku (ypaBHeHHE DiHIITeHHA 1y1si hoTod(dekTa, mepBbIii U BTOpOH MocTyaaThl bopa,
NPUHIUI COOTHOLIEHUs HeomnpenenéHHocTeil ['eif3enOepra, 3aKOHBI COXpaHEHHs 3apsAOBOTO H
MaccOBOT'0 YHCEJ U SHEPTUU B SIIEPHBIX PEAKLUAX, 3aKOH PaJIMOAKTUBHOTO paclaja);

—ONMChIBaTh (PU3UYECKUE IMPOLECChl U SBJICHUS, WCHOJb3ys BEIMYMHBL: HANpPsHKEHHOCTh
NEKTPUYECKOTO  MOJs, TOTEHIMAd  3JIEKTPOCTAaTUYECKOTO  MOJs, Pa3HOCTb  IMOTEHIMAJIOB,
ANEKTPO/ABIKYINAs CHUJIA, HWHAYKIHMS MarHUTHOTO TOJsl, MarHUTHBIM TOTOK, cwia Awrepa,
MHAYKTUBHOCTD, JJIEKTPOJBWKYILAs CHUJIa CAMOMHIYKIMH, SHEPTHUS MArHUTHOTO IOJsI IPOBOJHUKA C
TOKOM, PEJIITUBUCTCKUNA UMITYJIbC, TIOJHASI SHEPTHUs, SHEPTHs MOKOs CBOOOIHON YaCTHUILIbI, SHEPTUS U
UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsj sapa, SHEPTHs CBS3HM s/pa; OOBACHITH OCOOCHHOCTH
NpoTeKaHUsd (GU3NYECKUX SBJICHHUH: DSJIEKTPOMAarHUTHAs MHAYKLHUSA, CAMOMHAYKLUS, PE30OHAHC,
uHTepepeHIys BOIH, U pakLys, JUCIIepCus, HOJHOE BHYTPEHHEE OTpakeHHe, (HOTOAIEKTPUUECKHM
s dexT (horoaddekr), anbda- u Oera-pacnasl aaep, raMMa-u3ITydeHUe saep, Gu3ndeckre NPUHIMITBI
CHEKTPAIILHOTO aHalW3a W paboThl J1a3epa; ONpPENelsATh HalpaBlieHHEe WHAYKLUUH MAarHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuibl JlopeHa;

— CTPOUTH U300paKEHUE, CO3]aBAEMOE IUIOCKUM 3€pKajioM, TOHKOH JIMH30M, U pacCUUTHIBATh €T0
XapaKTePUCTHKHU;

—INPUMEHATh OCHOBOIIOJIArarolike aCTPOHOMUYECKHE MTOHATUS, TEOPUU M 3aKOHBI Ul aHAJIN3a U
00bsiICHEHUs! (PU3NYECKUX IPOLECCOB, NPOMCXOJAIIMX B 3BE34aX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJIaKTU4YECKOH cpejie; IBUKEHHs HEOEeCHBIX Tell, SBOJIIOLMHU 3BE311 U BeenenHoii;

—IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, MpH STOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHpPOBAaTh pE3yNbTaThl MOJIYYECHHOM
3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHAEC T'paUKOB € YYETOM aOCONIOTHBIX IOTPEIIHOCTEH
W3MEpEHUHl, 1eNaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;
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— MPOBOJUTH KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEIMYMH, IPU 3TOM BBIOMPATH ONTUMAIIbHBIN
METOJT M3MEPEHUS, OICHUBATh a0COMIOTHBIC M OTHOCUTEILHBIC TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX
W3MEPEHHI; TPOBOJIUTH OMBITHI 1O MPOBEPKE MPEAJIONKEHHON TUIOTE3bl: IIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATH MOTYUYEHHBIE PE3YJIbTAaThl U JI€NIaTh BHIBO/I
0 cTaTyce MpeIoKEHHONW TMIOTE3bI;

—OIMCHIBATh METO/IbI MOTYYEHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUI;

—co0uro1aTh MpaBuiia 0€30MacHOro TpyAa MpH MPOBEIECHUHN UCCIEIOBAaHUN B paMKax y4eOHOTro
JKCIIEPUMEHTa, TMPaKTUKyMa U Y4eOHO-HCCIEIOBAaTEIbCKOM M MPOEKTHOM JEesTeNbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS,

— pemath pacu€THbIC 3a7aud C SBHO 33JIaHHOW M HESIBHO 33/IaHHOM (M3MYECKON MOJENbI0: Ha
OCHOBaHWHW aHAJN3a YCJIOBUS BHIOMpaTh (DPM3MUECKHE MOJIENIH, OTBEYAIOIINE TPEOOBAHHSIM 3aJlauH,
MPUMCHSITh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJNAThl (U3WYECKUX TEOPHHA MPHU
WCTIONB30BAaHUM MAaTeMaTHYECKUX METOJOB pEIIeHUs 3aaad, MPOBOJIUTH pacy€Thl Ha OCHOBAHUU
HMMEIOIUXCS JaHHBIX, aHaJU3UPOBATh PE3yNbTAaThl U KOPPEKTHPOBATh METOIbI PEUICHHS C Y4ETOM
MOJIy4YE€HHBIX PE3yJIbTAaTOB; PEIlIaTh KAaueCTBEHHBIE 3a7auu, TPEOYIOIINE MPUMEHEHHS 3HAHUN U3 Pa3HBIX
paznenoB Kypca GU3MKH, a TaKKe UHTETpallly 3HAHUN U3 APYTUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
LMKIJIA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY pACCYXACHHM C ONOpOd Ha HU3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

— HCIIOJIb30BAaTh TEOPETUYCCKUE 3HAHUS JUIS OOBSICHCHHS OCHOBHBIX TMIPUHIIUIIOB pPaOOTHI
U3MEPUTEIIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

—TIPHUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKHUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

— aHaJM3UpPOBaTh M OILICHUBATH MOCJIEACTBUS OBITOBOW M MPOU3BOIACTBEHHOW JEATEIbHOCTH
YelloBeKa, CBSI3aHHOW C (PU3MUECKHMMH NpOIEccCaMH, C MO3UIUN HSKOJIOTHUECKON Oe30macHOCTH,
MPEACTaBICHUI O PalMOHAIIBHOM IPUPOJOINOJIb30BAHUN, a TAKXKE pPa3yMHOM HCIOJIb30BaHUU
JOCTHKEHHU HayKW U TEXHOJOTUH /ISl TambHEHIIIero pa3BUTHS YeII0OBEUECKOro 00IIeCcTBa;

— MPUMEHATh PA3NIUYHBIC CIOCOOBI paboThl ¢ WHpOpMaIueld (HU3NUECKOTO COACPIKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHIA, Opyd  3TOM HCIOJIb30BAThH
COBpEeMEHHBbIC MHPOPMAITMOHHBIE TEXHOJIOTHH IS TIOUCKA, TIEPEePabOTKU U TIPEIbSIBICHAS YIeOHON H
Hay4YHO-TTOMYJIIPHON MH(pOpMaNUU, CTPYKTYPUPOBAHMS U HHTEPIIPETAIINN HHPOPMAIIHH, TTOTYICHHOU
W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATh MOJy4aeMylo0 HHPOPMAIUIO U OLICHUBAThH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHMIA, TaK U Ha OCHOBE aHalIn3a HCTOUYHHKA MH(OpMAIIHH;

— MPOSIBJIATH OPraHU3alMOHHBIC U MO3HABATEIbHBIE YMEHHSI CAMOCTOSITEILHOTO PUOOpPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BHITIOTHEHHS MPOCKTHBIX U y4eOHO-UCCIIEI0BATENLCKUX padoT;

— paboTaTh B TPYIIE C HCIOJHEHHWEM Pa3IMYHBbIX COIMAIBHBIX pOJIeH, TUIAHUPOBATh PadOTy
TPYIIIbI, palMOHAIBHO pacHpenessiTh ACATEIbHOCTh B HECTAHIAPTHBIX CHUTYalHsIX, aJCKBaTHO
OIICHUBATH BKJIQJl K&XIOTO U3 YYACTHUKOB I'PYIINHI B PEIICHHE PACCMAaTPUBAEMOMN MTPOOIIEMBI;

—TPOSBJIATh MOTHUBAIMIO K Oyaymied mpoecCHOHAIBHON ACATENIHHOCTH TIO CHEUATBLHOCTIM
(bUBUKO-TEXHUUECKOTO MPODHUIIS.
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COJAEP)KAHUEYYEBHOT O ITPEJIMETA «®U3UKA»

10 KJIACC

Paznen 1. Hayunblii MeToa MO3HAHMS NPHPOABI

®usuka — (QyHIaMeHTanbHas Hayka o mnpupoje. HayuHblii MeTon MO3HAHUS U METOMbI
uccienoBaHus (U3NYECKUX SBICHMM. OKCHEPUMEHT W TEOpus B IpoOIecce IMO3HAHUS MPHUPOJBIL.
Habmonenue u sxcriepumenT B ¢usuke. CrocoObl m3MepeHus (GU3NIECKUX BEIUMYHUH (aHAJIOTOBBIC U
uudpoBble H3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHbIE JaTUYMKOBBIE cucTeMbl). [lorpemnoctu
u3MepeHuil (u3nueckux BeIMYuH (aOCONIOTHAs W OTHOCUTENbHas). MojaenupoBaHue (HU3HUECKUX
SABJICHUA W TpOLECCOB (MarepuanbHas TOYKa, AaOCONIOTHO TBEPAOE TeNo, HJAealbHasl >KUIKOCTH,
UJeabHBIN ra3, TouedHbld 3apsa). I'mnortesa. dusnueckuil 3aKOH, I'PaHULBl €r0 NMPUMEHUMOCTH.
dusnueckas Teopusi. Poib u MecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUDA,
B [IPAKTUYECKOMN AESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym

N3mepenue cuibl TOKa M HaOPSDKEHUS B LIENHM MOCTOSHHOIO TOKA MPHU MOMOULIM aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ udpoBoii mabopatopueit mo ¢usuke. [Ipumepsr n3mMepeHuss PU3NIECKUX BEITUUNH
IIPY IOMOILY KOMIIBIOTEPHBIX JaTUUKOB.

Pasnen 2. Mexannka

Tema 1. Kunemamuxka

Mexannueckoe JBuxkeHrue. OTHOCUTEIbHOCTh MEXaHUUYECKOTO ABMKeHusA. Cuctema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH. Pajanyc-BeKTOp MaTepHallbHOM TOYKH, €r0 MPOEKLIUU Ha
ocu cucteMbl koopauHat. Tpaektopus. [lepemerienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsS
CKOPOCTh) U YCKOPEHHE MaTepUalIbHON TOUKH, UX MPOEKIIMHU Ha OCH CUCTEMBbI KoopAuHAT. CloXKeHHe
MepeMENIECHUH U CII0)KEeHHE CKOpocTell. PaBHOMEPHOE M paBHOYCKOPEHHOE MPSMOIMHENHOE TBUKEHHUE.
3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHHUS M IIyTH MAaT€pHAJIBHON TOYKM OT BPEMEHM U HX
rpaduku. CBoOOAHOE MajieHue. Y CKOpeHHe CBOOOJHOro najeHus. [IBmkenue tena, OpoIeHHOro 1Mo
YyIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOpPAMHAT, CKOPOCTU U YCKOPEHHUS MaTepUalbHOM TOYKU OT
BpeMeHH U ux rpaduku. KpuBonuneitHoe nBmkeHue. J|BrKeHne MaTepuaIbHON TOYKH IO OKPYKHOCTH.
VYrnoBas u ntuHEHas ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpemMuTenbHOE (HOPMAILHOE),
KacaTeJlbHOE (TaHTCHIIMAIBHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH. TEeXHUYECKHEe yCTPONCTBA
U TEXHOJIOTMYECKUE IPOLECCHl: CIUAOMETP, ABWKEHUE CHApSAAOB, ILENHBbIE, MIECTepEHYATBIE H
peMEHHBIE TIepeIaun, CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu

Monenb cucteMbl OTCUETA, MIUTFOCTPALU KUHEMAaTHYECKUX XapAaKTEPUCTUK IBUKEHUSI.

CriocoObI uccieTOBaHUS IBIKESHUH.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienue nBuxeHus Tena, OpoleHHOTro Mo/ YTJIOM K TOPU30HTY U FOPU30HTANIBHO.

Hanpasrenue ckopocTH npu IBUKEHUH 110 OKPYKHOCTH.

CpaBHeHue myTel, TPaeKTOPHil, CKOPOCTEU ABUKEHHS OJHOTO M TOTO YK€ T€JIa B Pa3HbIX CUCTEMAaX
OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padomot, npaKmuxKym

N3y4yeHne HepaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPENEIEHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHUs INpU IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM [BHJKCHHMM I10 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBUKEHUU.
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W3mepenue yckopeHHs CBOOOJHOTO TMajaeHUs (PEKOMEHIOBAHO HCIIOIb30BaHHE HU(POBOM
nabopatopun).
Nzydenne nuxkeHHs TeIa, OPOINICHHOTO TOPU30HTAIBHO.
N3yuenue nBukeHus Tea M0 OKPY>KHOCTU € TIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTHIO.
HccnenoBanue 3aBUCUMOCTH Ieproa OOpaIIeHnsi KOHMIECKOTO MasTHHUKA OT €ro IapaMeTpoB.
Tema 2. /lunamuxa
[lepBoiii 3akoH HproToHa. MHepuuanbHble cuUcTEMbl OTCU€TA. [IpMHIMI OTHOCUTENBHOCTH
lanunes. HeunepuuanpHbie cCUCTEMBI OTCU€Ta (onpenenenue, mpuMepsl). Macca tena. Cuna. [Ipuniun
cynepnosuinuu cuil. Bropoit 3akoH HeroToHa 1711 MaTepuanbHOi TOUKU. Tpernit 3akoH HeroToHa s
MaTepuaIbHBIX TOUEK. 3aKOH BCEMUPHOT'O TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTAIIMOHHON U MHEPTHOU
Maccel. Cria TsDKeCTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO MAJCHHSI OT BBICOTHI HaJI MOBEPXHOCTHIO
IUTAHETHI B OT TeorpaduuecKoil mupoThl. J|BrmkeHne HeOSCHBIX TEJ M UX CITyTHHKOB. 3aKoHbBI Kerutepa.
[TepBast kocmuueckas ckopoctb. Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec tena, aBmxkyierocs ¢
yckopenueM. Cuna TpeHus. Cyxoe TpeHue. Cwiia TpeHUs CKOJIBKEHHS M CHJIA TPEHUS IOKOS.
Kosddunument tpenus. Cuna CONpOTHBICHHUS MpPU JBUKEHUM Tella B JKUIKOCTH WU rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO ABMKEHUS. TeXHUUECKUE YCTPOUCTBA U TEXHOJIOTUYECKUE
MPOLIECCHI: MOAIINITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.
Jemoncmpayuu
HaGuroienue IBYKEHUS Tell B MHEPIHUATBHBIX M HEMHEPIIMATBHBIX CHCTEMAaX OTCUETA.
[IpuHIUIT OTHOCHTEIBHOCTH.
CpaBHEHME paBHOJCHCTBYIONIEH TPHIIOKEHHBIX K TETY CHJI C POU3BEICHUEM MACChl TEJIa Ha €ro
YCKOPEHHUE B MHEPIIUAIBHONU CHUCTEME OTCUETA.
PaBeHCTBO cuil, BOBHMKAOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.
Bec tena nmpu ycKOpeHHOM NOABEME U MTAJICHUN.
CpaBHeHME CHUII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym
V3mepeHne paBHOJCHCTBYIOMIEH CUII TP IBMYKEHUHU OpyCKa 110 HAKIIOHHOM IIOCKOCTH.
[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBHKEHHUS OpyCcKa 10 HaKJIOHHOHN TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B IPY)KUHE W PE3MHOBOM o0pasIie,
oT ux AehopMariiu.
N3ydenne qBUKEHHsI CUCTEMBI T€M, CBI3aHHBIX HUTBHIO, IEPEKUHYTOH uepe3 NErkuit OJI0K.
H3smepenne xodddurinenra TpeHus 10 BEIMYMHE YTIOBOTO KOd(QPuIeHTa 3aBUCUMOCTH Fp(N).
HccnenoBanue nBukKeHHs] OpycKa MO HAKIOHHOW TUIOCKOCTH C MEPEMEHHBIM KO3(PHUITUESHTOM
TpPEHUSL.
Tema 3. Cmamuxa meépoozo mena
AbcomtotHO TBEpI0E Temo. [locTymarensHoe 1 BpamaTeIbHOE ABMKCHHE TBEPOTO Tesia. MOMEHT
CHJIBI OTHOCHUTEIIBHO OCH BparmieHus. [lnedo cunbl. CrokeHUe CHII, MPUIOKEHHBIX K TBEPIAOMY TENy.
entp TsoKecTH TEna. Y CIIOBUS paBHOBECHS TBEPOTO Tea. Y CTOMYMBOE, HEYCTOMIMBOE, O€3pa3IndHOe
paBHOBecHe. TeXHHYECKHE YCTPOWCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: KPOHUITENH, CTPOUTEIbHBIN
KpaH, peméTyarbie KOHCTPYKIUH.
Hemoncmpayuu
Ycnosus paBHOBecus. Buibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym
UccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.
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KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJIa, UMEIOLLETO ILIOMIAb OIOPHI.

Tema 4. 3akonwvl coxpanenus 6 Mexanuke

NMnynec MaTtepuanbHOM TOYKH, CHCTEMBI MaTEpHaIbHBIX TOYeK. LIeHTp Macc cucTtemsl
MaTepualbHBIX TOYEK. Teopema O JBHKEHHUH LIEHTpa Macc. VIMITyJIbC CHIIBI M U3MEHEHUE MMITYJIbCa
Tena.

3aKOH COXPAaHEHUs UMITyJbca. PeakTnBHOE NBMXKEHNE. MOMEHT NMITYJIbCA MATEPUAIBHOM TOUKH.
[IpencraBneHne o COXpaHEHUH MOMEHTAa UMITYJIbCAa B LIEHTPAIbHBIX MOJIsAX. PaboTa cuibl Ha MajIoM U
Ha KOHEYHOM IepeMenieHuu. ['paduueckoe mnpenctaBieHue paOdOThl CHUIBL.  MOIIHOCTh CHIIBI.

Kunernueckas SHEprus MaTepuaIbHOU TOouku. Teopema 00 U3MEHEHUU
KMHETUYECKOM YHEPTUH MAaTEPUAIBHOM TOUKH. 1loTeHIIManbHbIE | HEIOTCHIUAIbHBIE  CHIJIBI.
[TorenumanpHas sHeprus. [loTeHnmanbHash SHEPrus ynpyro aeGpOpMHPOBAHHOU MPYKUHBL

[ToTenunanbHas 3HEprus Tejaa B OJHOPOIHOM IpaBUTAlIMOHHOM mosie. [loTeHnnanbpHas 3Heprus tenia B
IPaBUTALlMOHHOM TIOJIE OJHOPOJHOTrO Iapa (BHYTpH M BHE miapa). Bropas xocMmuueckas CKOpOCTb.
Tpetbs kocMuueckas ckopocTb. CBs3b paOOTHI HEMOTEHUIUATBHBIX CHII C U3MEHEHHEM MEXaHUYEeCKOM
OHEPrUM CHUCTEMBI TeJl. 3aKOH COXpPAaHEHMsS MEXAHWYECKOW JHEpruu.  YIpyrue U HEyNpyrue
CTOJIKHOBEHMS. YpaBHEHUE bepHymnu Uil naeanbHON KUAKOCTU KaK CIEICTBUE 3aKOHA COXPAHEHHUS
MEXaHMUYECKON 3Hepruu. TexXHU4YecKre yCTpOICTBA U TEXHOJIOIMYECKHE MPOLECCHl: IBUKEHHUE PaKeET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MHUCTOJIET, TUPOCKOT, (PUTYpPHOE KaTaHHE HAa KOHBKAaX.

Hemoncmpayuu

3aKOH COXpaHEeHMs UMITyJibca. PeakTHBHOE IBUYKEHUE.

N3MepeHnre MOIITHOCTH CHUJIBI.

W3meHeHue sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHbIe npeBpallieHnss KHHETHYECKOW U MOTEHIIMAJIbHON SHEPTUH MPU ACHCTBUU HA TEJIO CUJIBI
TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

N3mepenue umiynbca Tena o TOpMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA T€la C UMIYJIBLCOM CHJIBL.

N3mepenne KHHETHUECKON SHEPTUU TeNa [0 TOPMO3HOMY ITyTH.

CpaBHEeHHE H3MEHEHHUSI OTEHIIUATILHON YHEPTUH TIPY)KUHBI C paOOTON CHUJIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS NP ABMKEHUU Tella 0 HAKJIOHHOW TIOCKOCTH.

Paszpnen 3. MosekyasipHasi GU3MKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHbBIE TIOJI0KEHUSI MOJIEKY I pHO-KHHeTHYecKoi Teopun (MKT), ux onbiTHOe 060CHOBaHHE.
Huddysusa. bpoyHoBCkoe ABIKEHHE. XapakTep IBW)KEHUS M B3aMMOJCHCTBHS YACTHI[ BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX T€1 U 00BICHEHUE CBONCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneir. Macca u pasmepsl Monekyn (aromoB). KommuectBo BemectBa. IloctosiHHas ABorampo.
TennoBoe paBHOBecue. Temmneparypa u criocoOsl e€ usmepenus. [llkana remneparyp Llenscusa. Monens
WJICaTIbHOr0 ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHUILbI Ta3a JBUKYTCS XaOTHYECKU U HE
B3aUMOJICUCTBYIOT Jpyr ¢ JApyroM. l'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona.
AbcomoTHas Temmneparypa. 3akoH JlampToHa. M3ompoueccsl B HM€allbHOM ra3e ¢ IMOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpencTaBieHHe U30IPOIIECCOB: M30TEpPMa, U30X0pa, n3obapa.
CBs13b MEX/ly 1aBJIEHUEM U CPEAHEN KMHETUYECKOM dHEpruel nocTynaTeabHOro TeII0BOr0 ABMKEHUS
MOJIEKYJI MJI€aIbHOIO Tra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKOM TEOpHUH HACAIBHOTO
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ra3a). CBsi3b aOCONIOTHOW TeMIlepaTypbl TEPMOJAMHAMUYECKON CHCTEMBI CO CPeIHEW KMHETHYECKOM
SHEPIUe IOCTYNATeIbHOIO TEIUIOBOIO JBMXKECHUS €€ 4YacTul. TeXHMYeCKHue YCTpOMCTBA H
TEXHOJIOIMUYECKHE MTPOLIECCHl: TEPMOMETP, OapOMETp, MOIYyUEHHNE HAHOMATEPUAJIOB.

Hemoncmpayuu

Buneopoinuk ¢ 3anuceio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus sKkuaKocTei.

[IpuTsikeHne MONeKyI.

Mopenu KpUCTauIMYeCKUX PEeIIETOK.

HabmtoneHue u ucciegoBaHie H30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

HccnenoBanue mnporiecca yCTaHOBJIEHHUS TEIUIOBOTO PAaBHOBECUS IIPU TEIJIOOOMEHE MEXKAY
ropsiuei ¥ XOJ0IHON BOJOM.

N3yueHne n30TepMUYECKOro Iporecca.

N3ydenne n3oxopHoro mnpotecca. M3yuenne u3o0apHoro mporecca.

[IpoBepka ypaBHEHUsI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunot

Tepmoaunamuueckas (TZl) cuctema. 3ajaHue BHEIIHUX YCIOBUH sl TEPMOJMHAMHYECKOU
cucrteMbl. BHemHue M BHyTpeHHME IapaMeTpsl. IlapamMerpsl TEpMOIMHAMHYECKOM CHUCTEMBI Kak
CpPEIHME 3HAYCHUS BEIUYMH, OIMCHIBAIOIINUX €€ COCTOSHHME Ha MUKPOCKONMYECKOM ypoBHe. Hyinesoe
Hayasio TepMoAuHaMuKH. CaMoINpoU3BOJIbHAS peslaKcalisl TEPMOIMHAMUYECKON CUCTEMBI K TEILIIOBOMY
paBHOBecHIO. MoJens HMACATBHOIO ra3a B TEPMOJMHAMHMKE — CHCTEMa YPAaBHEHMI: YpPaBHEHHE
MenpeneeBa—KnanelipoHa ¥ BbIpaK€HHE Il BHYTPEHHEH JHEPruu. YCIOBUS NPUMEHUMOCTH 3TOU
MOJIEJIN: HU3Kasl KOHUEHTpaLUs YaCTHULl, BBICOKUE TeEMIIEpaTypbl. BeipaykeHne 11 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 HJealbHOro rasa. KBasucraTuueckne M HECTATUYECKHE MPOLECCHl. DJIeMEHTapHas
pabota B TepMmoauHamMuKe. Bprumcienue paboTbl 1o rpaduky Imporecca Ha pV-auarpamme.
Tennonepenaya Kak crnoco0 HM3MEHEHHs BHYTPEHHEW PHEPrUu TEPMOAMHAMHUYECKOH CHUCTEMbI 0e3
coBepuieHust paboTbl. KoHBeklMs, TEIIONPOBOAHOCTh, U3NyueHue. KolMyecTBO  TEMJIOTHI.
TermnmoéMKoCTh Tena. Y ieabHas U MOJIIpHAs TEINTIOEMKOCTH BeEIllECTBA. Y paBHeHHe Maliepa. Y nenbHas
TEIUIOTa CcropaHusi TomiauBa. Pacu€r komuuecTBa TEIUOTH Hpu Termonepenaye. Ilonstue 06
aauabaTHoM mpouecce. IlepBblit 3akoH TepMoauHaMUKU. BHyTpeHHss sHeprusi. KonnyecTBo TEmioTs
1 paboTa Kak Mepbl U3MEHECHHSI BHYTPEHHEH DHEPruu TEPMOJIUHAMHYECKOW CHCTeMbl. BTOpoii 3akoH
TEPMOJMHAMMKNA JUIsl PAaBHOBECHBIX IIPOLIECCOB: YEpPEe3 3aJaHHOE PaBHOBECHOE COCTOSHUE
TEPMOJMHAMHUYECKONH CHUCTEMBI TMPOXOAUT EOUHCTBEHHas aauabaTta. AOCOMIOTHas TemrmepaTypa.
Bropoii 3akoH TepMOAMHAMHMKH JJs HEPaBHOBECHBIX mpoleccoB. HeoOparuMocTh MpHUPOTHBIX
npoueccoB. [Ipunnuner nevictBus temnoBbix MamuH. KIIJ[. MakcumansHoe 3Hauenune KIIJI. [ukn
Kapno. DOkosjormueckue acnekTbl HCIOJIB30BaHUS TEIUIOBBIX JBUTarenedl. TeruioBoe 3arpsi3HEHuE
OKpy>Karoleu cpeapl. TeXHUYECKUe yCTPOMCTBA U TEXHOJIOTUYECKUE MPOLECCH:  XOJOAWIbHUK,
KOHIUIIMOHED, TU3ETIbHbIA U KapOIOPAaTOPHBII ABUraTeNIy, NapoBas TypOuHa, MOITYyYEHHE CBEPXHU3KUX
TEMIIepaTyp, YTWIA3ALUS «TEIUIOBBIX» OTXOJO0B C HCHOJIb30BAHUEM TEIUIOBOIO HACOCA, YTHUIM3aL U

OMOOPraHNYECKOro TOIIMBA JIJIsl BRIPAOOTKU «TETIOBOW» U AJIEKTPOIHEPIHH.

Hemoncmpayuu

V3meHeHue TeMneparypsl IpU a1uadaTH4eckoM pacIiupeHuH.

Bo3nymiHoe orauso.

CpaBHeHME yIeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHNS BHYTPEHHEN YHEPTI M.
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HccnenoBanue aquabaTHOTO TpoIiecca.

KomnbroTepHbie MOAENH TEMIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmuxkym

N3mepenue yaenbHOM TeIIOEMKOCTH.

HccnenoBanue nponecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHne B3aMMOCBSI31 SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBHS U TEMIIEPATYPbI KUIIEHUS
JKUIIKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcalys. Mcnapenue 1 KunieHue. Y iebHas TeIioTa napoo0opa3oBaHusl.
Hacpiiiennpie ¥ HeHachlllleHHbIE Tapbl. KauecTBEHHAass 3aBUCHMOCTb IUIOTHOCTH W JIaBJIECHUSA
HACBIIIIEHHOTO Mapa OT TEMIEPATypPhl, UX HE3aBUCUMOCTh OT 00bEMA HACKIIIIEHHOTO Mapa. 3aBUCUMOCTD
TEeMITepaTyphbl KATICHUS OT JIaBJICHUS B KUAKOCTH. BiiaxkHOCTh BO31yXa. AOCOIOTHASI U OTHOCUTEIbHAS
BIaXXHOCTh. TBEpmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpuctauM3anus. Y aenpHas Teriora miaasienus. Cyomumanus. Jepopmanuu TBEpIOTO
tena. Pactskenue u cxarue. Cnur. Moayne lOwnra. Ilpenen ympyrux nedopmanmii. TermoBoe
pacmupeHne >KUIKOCTeH W TBEPABIX Tel, 00bEMHOE M JMHEHHoe pacimmpenue. [IpeodpazoBanue
SHEpruu B (a30BBIX Mepexogax. YpaBHEHHUE TeIoBoro 6ananca. [loBepxHOCTHOE HaTS)KECHHUE.

Koaddumument IIOBEPXHOCTHOI'O HaTsbkeHus. KanwurapHele siBnenus. JlaBineHue

I0JI HWCKPUBJIEHHOW MOBEPXHOCTHIO KUIKOCTH. Popmyna Jlannaca. TexHHUECKHE YCTpOWCTBA H
TEXHOJOTHYECKHE MPOLECCHI: JKUAKUE KPUCTAILIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu

TennoBoe pacumpeHue.

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepeHne cuibl MOBEPXHOCTHOIO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue. Kanusuisipabie siBICHUS.

Moaenu HEHbIOTOHOBCKOM KHUJKOCTH.

Crioco0ObI U3MEPEeHHsI BITAXKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJIICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nedopmanmii. Habmronenne Mansix aedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomot, npaKmMuKym

N3ydeHue 3akOHOMEPHOCTEN UCTIAPEHHUS KU AKOCTEH.

N3mepeHue yienpHON TEIIOTHI IIJIaBJICHHUS JIbJA.

N3yueHne CBOMCTB HACBILICHHBIX IIAPOB.

N3mepenue ko3 dumrieHTa moBEpXHOCTHOTO HATSIKESHUSI.

N3mepenune momynst FOwra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiKi pE3MHOBOrO 00paslia OT MPHIOKEHHON K HEMY CHUIIBI.

Pa3znea 4. JjiekTpoAUHAMHUKA

Tema 1. dnekmpuueckoe no.e

DnekTpu3aius Tel U € NpoABICHUs. JJIEKTPUUECKUid 3apsia. [[Ba Buaa 3JeKTpUYECKUX 3apsiioB.
[IpoBOAHMKYM, IUAIEKTPUKM U TOJYNPOBOJHUKU. DJIEMEHTApHBIA JJIEKTPUUYECKUM 3apsl. 3aKkoH
COXpaHEHUs JIEKTPUUECKOTO 3apsaa. Bzaumoneiicteue 3apsaoB. Todyeunslie 3apsianl. 3akoH Kysona.
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Onextpuueckoe nosne. FEro neictBue Ha 3iekTpuueckue 3apsaisl.  HanpsxkéHHocThb
aneKkTprueckoro noss. [IpoGHslit 3apsa. JIMHUKM HaPSHKEHHOCTH SIIEKTPUYECKOro moiist. OAHOPOaAHOE
JJIEKTpUYecKoe noje. [I0OTeHIHaIbHOCTE  JIEKTPOCTaTUYECKOIO nosst.  PasHocTh

MIOTEHIMATIOB W HanpsbkeHue. [loTeHnnanpHas dHeprus 3apsja B JIEKTPOCTATHYECKOM IIOJIE.
[Torennman smekTpocTaTdecKoro nosst. CeA3p HaNPSHKEHHOCTH IOJIS M pa3HOCTH IMOTEHIAAIOB /1 JT A

INEKTPOCTATHYECKOTO MO (xak OJTHOPOJHOTO, TAK W HEOAHOPOAHOrO). [IpuHumn
CYNEpPHO3ULMH dJIeKTpudeckux mnoiei. Ilone Touewnoro 3zapsima. Ilone paBHOMEPHO 3apsKEHHOU
cheprl. Ilome paBHOMEpHO 3apsbkeHHOro mo o00béMy 1mapa. [lose paBHOMEpHO 3apsHKEHHOU
O0eckoHeuHOU TIIocKocTH.  KapTuHbl JIMHUN HaNpPsKEHHOCTU JTUX IIOJIEU U
SKBUIIOTCHIUAIBHBIX IOBEPXHOCTENU. [IpOBOAHMKY B DJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS
3apsn0B. JIMAJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIM3JIeKTpUUYecKass IMPOHULIAEMOCTh BEILECTBA.
Kongencarop. OnekTpo€MKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
[TapamnenpHOE coeauHeHue KOHJEHcATOpoB. IlocienoBarenbHOE COENMHEHHE KOHIEHCATOPOB.
DHeprusi 3apsHKEHHOrO  KOHJeHcaTopa.  JIBHoKeHue  3apspKeHHOM  4acTUIbl B OJHOPOJHOM
JNEKTPUYECKOM TMose. TeXHHYecKne yCTPOMCTBA M TEXHOJIOIMYECKHE IPOLECCHl: JJIEKTPOCKOIL,
JIEKTPOMETP, MEKTPOCTaTUYECKasl 3aIIUTa, 3a3eMJICHHUE 3JIEKTPONIPHOOPOB, KOHIEHCATOPBI, TEHEPATOP
Ban ne I'paada.

Jemoncmpayuu

Y CTpOUCTBO U IPUHLUIL ACHCTBUSA 3IEKTPOMETPA.

DNEKTPUUYECKOE M0JI€ 3apsSyKEHHBIX LIAPUKOB.

DEeKTpUUYECKOE MOJI€ IBYX 3apSKEHHBIX IJTACTHH.

[IpOoBOIHMKY B JIEKTPUYECKOM MOJE. DNEKTPOCTATUYECKAs 3alUTa.

YCTpoicTBO M IEMCTBUE KOHAEHCATOPA MTOCTOSSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD DJJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAAW IUIACTHH, PAacCTOSHUSA
MEX1y HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3JeKTPUUECKOro MOJIs 3apsyKEHHOT0 KOHAEHcaTopa. 3apsaKa U pa3pska KOHIEHcaTopa
4yepes3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomst, npakmuxkym

OneHka cu B3aMMOJEHCTBHS 3apsKEHHBIX Tell.

N3yueHne npoTekaHus TOKa B LIETIH, COAEPKALIEN KOHIEHCATOP.

Pacripenenenue pa3HOCTH TOTEHIMAJIOB IIPH NTOCJIE0BATEILHOM COEIMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHASHCATOPA YEPE3 PESUCTOP.

Tema 2. llocmoannwlii IneKmpuyecKuilt moxK

Cuna toka. IloCTOSHHBIM TOK. YCIIOBUS CYLIECTBOBaHMS IMOCTOSIHHOTO JIEKTPUYECKOTO TOKA.
Hcrounnku toka. Hampspkenwe U um DJIC €. 3akon Oma Juis ydacTKa IEMH. DJIEKTPUYECKOE
COIIPOTHUBIIEHUE. 3aBUCUMOCTb COMPOTHUBIIEHUSI OJHOPOJHOIO MPOBOJHUKA OT €r0 JUIMHBI U IJIOLAAH
IIONEPEYHOr0 CEYEHUs. Y IeNbHOE CONPOTUBJICHHME BewiecTBa. IlocimemoBarenbHOe, MapajlieNbHOE,
CMEIIAHHOE COCIMHEHUE INPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX dJJEKTpUUecKHX Lemned. [Ipasuna
Kupxroga. Pabora snexrpuyeckoro toka. 3akoH Jxoyns—JIenna. MOIMHOCTD 3JIEKTPUUYECKOTO TOKA.
TemoBass MOIIHOCTB, BblAEIsieMas Ha pesucrope. OJIC M BHyTpEeHHEE CONPOTHBIIEHHE MCTOYHHKA
ToKa. 3akoH Oma a1 MONHOM (3aMKHYTOM) 3J€KTpUYecKOod Lenu. MOIHOCTh MCTOYHMKA TOKa.
Koporkoe 3ambikanue. KonzmeHcarop B LenM IIOCTOSHHOIO TOKAa. TEXHUYECKHE YCTPOMCTBA H
TEXHOJIOTHYECKHUE IPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETYUK NIEKTPUIECKON SJHEPIUH.

Hemoncmpayuu

H3MmepeHue CUilbl TOKA U HANIPSKCHHUS.
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UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA OT HANPSKEHUS JJI PE3UCTOPA, JIaMITbl HAKaJIUBaHUS U
CBETOJINO/1A.

3aBUCUMOCTb CONPOTUBIICHUS [IWJINHAPUYECKUX IPOBOIHUKOB OT JUIMHBI, TUIOIIA U TOIIEPEYHOrO
CEYEHHUs U MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COMPOTHUBIICHUS MTPU MOCTOSHHOM HATIPSKEHHUH.

[Ipsamoe wusmepenne DJIC. KopoTkoe 3aMblkaHUE TalbBAHMYECKOTO JJIEMEHTA W OIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoOsI coenrHeHust UCTOYHUKOB Toka, DJIC Oarapeit.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY TOJIFOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npakmukym

HccnenoBanue cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COpoTUBICHHS IPOBOIHUKOB.

N3mepenue D/IC 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBUCMMOCTH MOJE3HOM MOIIIHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax

DnekTpruyeckass IPOBOJUMOCTh Pa3IUYHBIX BEIIECTB. DJIEKTPOHHAS IMPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONPOTHBIIEHHS METaIOB OT Temueparypbl. (CBEpXIPOBOAUMOCTD.
DnexTpuuecKkuid TOK B Bakyyme. CBOWCTBa 3NIEKTPOHHBIX My4yKoB. [lomynpoBogauku. CoOCTBEHHAs U
IIpUMECHAsT TPOBOJAMMOCTb HOJYNPOBOJHUKOB. CBoiicTBa p—n-nepexona. IlonynpoBonHUKOBBIE
puOOpPbI. DNEKTPUYECKUN TOK B 3JIEKTPOJUTAX. DJIEKTPOIUTUYECKAs JUCCOLUALUSA. DJIEKTPOJIH3.
3akonsl @apazges Ui 3JEKTpodM3a. OJEKTpUYeckuil Tok B Trazax. (CaMoCTOATENbHBIH U
HECaMOCTOSITENIbHBIN pa3psa. PasnuuyHble TUIBI caMOCTOSITENILHOTO paspsna. Monnuda. I[lnasma.
TexHnueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: Ia30pa3psAIHbIE JIAMIIbI, JJIEKTPOHHO-JTy4YeBas
TpyOKa, MOJIYNPOBOJHUKOBBIE MPHUOOPHI: IHUOMA, TPaH3UCTOpP, (OTOAMOJ, CBETOAMO, TalbBaHMKA,
paduHUpOBaHKE ME/H, BHITNIABKA aTFOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu

3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB. 3aKOHBI AJIeKTpoau3a Papases.

HckpoBoli pa3psaa 1 IpOBOAMMOCTb BO3IyXa.

CpaBHeHHE TPOBOAMMOCTH METAJJIOB M MOJYNPOBOJHUKOB. OJHOCTOPOHHSS MPOBOAMMOCTH
IU0J1A.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmMuKym

Habmronenue snektponusa.

W3mepenue 3apsiia OTHOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

Pu3nyecKHuil NPaKTHKYM

CriocoObl m3MepeHus: (U3NYECKUX BEJIMYMH C HCIIONB30BAaHUEM AHAJIOTOBBIX W IH(POBBIX
M3MEpUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCUTEJIbHbIE
MOTPEUTHOCTH U3MEpEHUH HU3NIecKuX BenrunH. OLEHKa TPaHUIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIENOBAHUN 3aBUCHUMOCTEH (U3MUECKHX BEIWYHH,
MPOBEpKa MPEJIOKEHHBIX TUmore3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHUYECKHX pas3feliax
«YUYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHbIE PaOOThI, IPAKTUKYM» ).
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MexnpeamMerHblie CBA3U

Nzyuyenne kypca ¢usmku yriayOnéHHOro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
CoJiepKaTeNbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemmnvie nonamus, C6A3aHHbLE C U3YHEHUEM MEMOO0E HAYHUHO20 NO3HUHUA:ABIICHNE,
HayuyHbIl (akT, rumoresa, (uU3nMYecKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE, SKCIIEPUMEHT,
MO/JIEIMPOBAaHUE, MOJIEIb, U3MEPEHUE, IIOIPEIIHOCTH U3MEPEHNH, N3MEPUTENbHbIE IPUOOPSI, IIU(poBast
naboparopus.

Mamemamuxka: Pemenne cucreMsl ypaBHeHul. JIuneitnas ¢yHkuus, napadomna, runep0oia, ux
rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMHU Ha OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanudeckoe IBUKCHUE B )KUBOU MTpHUpoJe, TUPQy3us, 0CMOC, TETII000MEH KUBBIX
OpPraHM3MOB, TEIJIOBOE 3arpsA3HEHHE OKpY KaloIIeW Cpeibl, yTHIN3alKs OMOOPraHMYEeCKOro TOIUIMBA
JUIs1 BBIPAOOTKHU «TEIUIOBOW» M 3JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHNUE U KAIIWIIISIPHBIE SBJICHUS
B IIPUPOJIE, DJIEKTPUUECKUE SBICHUS B )KUBOU IIPUPOJIE.

Xumusa:TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHAs Macca, 0Jy4eHUE HAHOMATEPHUAJIOB, TEIVIOBBIE CBOMCTBA TBEPIBIX TEJI, )KMIKOCTEHN U ra3os,
KHUJKUE KPUCTAJUIBI, DIIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIIUTUYECKAs JUCCOLMALMS,
rajlbBaHHKa, EKTPOHHAsI MUKPOCKOIIUSI.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpazoBaHUE JBUKEHHH C HCIOJB30BAHUEM MEXAaHU3MOB, YUET CyXOro H
XKHUJKOTO TPEHUS] B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHILUTEHH, penieryaTble KOHCTPYKIIHH),
HCIOJIb30BAHNE 3aKOHOB COXPAaHEHMsI MEXAHUKU B TEXHUKE (TMUPOCKOI, BOJOMET U JIpYTHe), IBUrATENb
BHYTPEHHEI'0 CropaHusi, napoBass TypOuHa, OBITOBOM XOJIOIMJIBHUK, KOHAMIIMOHEP, TEXHOJIOIMU
IIOJIyYE€HUsI COBPEMEHHBIX MAaTEpUaioB, B TOM YHCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH,
JIEKTpOCTaTUYECKass  3aluTa,  3a3€MJIEHHE  JJIEKTPONpPHOOpPOB,  Ta30pa3psAHble  JIAMIIbI,
MOJTYTIPOBOIHUKOBBIE IPUOOPHI, TaJIbBAaHHKA.

11 KJIACC

Pa3znea 4. DiekTpoauHamMuka

Tema 1. Maznummnoe none

B3aumoneicTBue MOCTOSHHBIX MArHUTOB M NPOBOJHUKOB C TOKOM. MarHutHoe nose. Bexrop
MarHMTHON MHAYKUMU. [[puHIUD cynepno3uuuy MarHuTHBIX NoJiei. JIMHUM MarHuTHOW MHAYKLHH.

MarsuTHoe 1oJie MPOBOJAHUKA C TOKOM (TIPSMOTr0 MPOBOJHMKA, KaTYIIKH W KPYrOBOTO BUTKA).
Omneit Opcrena. Cuna Amnepa, e€ HanpasiieHue U Moayib. Cuna JlopeHia, e€ HanpaBiIeHUE U MOAYIb.
JIBr>KeHMeE 3apsKEHHOM 4acTUIbl B OAHOPOJHOM MarHuTHOM nosie. Pabota cuiibl Jlopenuia. MarautHoe
noJie B Beuiectse. @eppoMarHeTky, napa- U JuaMarHeTUKH.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTMYECKHE MPOIIECCHl: IPUMEHEHHE MOCTOSHHBIX MarHUTOB,
JIEKTPOMArHuTOB, TECTEP-MYJIbTHUMETP, MIEKTPOABUraTelb SKOOHM, YCKOPHUTENIH 3JIEMEHTAPHBIX
YaCTHII.

Hemoncmpayuu

KapTtuna nuHMi MHIYKIMM MarHUTHOTO IOJI HOJOCOBOIO M IOJKOBOOOPA3HOIO MOCTOSHHBIX
MarHuTOB.

Kaptuna nvHUN MarHUTHOM MHAYKLUMU IOJIS JJIMHHOIO IMPSIMOTO IPOBOJHUKA M 3aMKHYTOIO
KOJIbIIEBOT'O ITPOBOHHUKA, KATYLIKU C TOKOM.
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B3anmMopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habutoienue ABMKEHUS y4yKa IEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI NeHCTBUS 3TEKTPOU3ZMEPUTENILHOTO MPUOOpa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym

HccnenoBanne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOKCTB (heppOMarHeTUKOB.

HccnenoBanue NeNCTBUSA OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIUU HA OCHOBE M3MEPEHUS CUIIbI AMIiepa.

Tema 2. DnekmpomazcHumHnas UHOYKUUA

SIBrieHMEe ANEKTPOMAarHUTHOW WHAYKIMU. [loTok BekTopa MarHuTHOW wWHAYKUMH. JC

UHIYKIUH. 3aKOH 3JICKTPOMAarHUTHOW  HMHAYKIUH ®dapages. Buxpesoe
anektpuueckoe mnoise. Toku Pyko. DJIC MHOAYKIMM B TPOBOJHUKE, IBHKYLIEMCS B OJHOPOJAHOM
MAarHuTHOM TOJIE.

IIpaBuiio Jlenna. MuaykTuBHOCTS. KaTylika HHAYKTUBHOCTH B IIENH IIOCTOSIHHOI'O TOKA. SIBiIeHNE
camounaykiuu. JOJIC  caMOMHIyKIUU. OHeprus MAarHuTHOIO TMOJs KaTylIKM C  TOKOM.
DOneKTpOMarHuTHoe moJie. TeXHUYECKHUe YCTPONCTBA U TEXHOJOTHYECKHE IMPOLECCHl: MHIYKIMOHHAS
1e4b, COJICHOM I, 3alIUTa OT 3JEKTPU3ALUH TEJ P JABHKEHUU B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu

Habuntoienue siBieHUs 371€KTPOMarHUTHOM UHTYKITUH.

Uccnenoanue 3asucumoct I/1C MHAYKINMN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

IIpaBuio JleHua.

[Tagenrie MarHuTa B METANIMYECKOH TpyoOe.

SIBiIeHNE CAaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomot, npakmuxkym

HccnenoBanue siBIeHUS 2IEKTPOMarHUTHOM MHAYKIMH.

WccnenoBanue sSBIeHUS CaMOMHIYKIUN.

Pa3gen 5. Kojie0anus ¥ BOJIHBI

Tema 3.Mexanuueckue Konedanus

Konebarenbnas cuctema. CBo6ogHbIe Kostebanus. ['apmonndeckue konebanus. Kunematuueckoe
U JMHAMUYECKOe OMUCAaHKEe. DHEPreTHYecKOoe ONrcaHue (3aKOH COXPAaHEHUs MEXaHUYECKOH YHEPTUN).
BbiBOg IMHAMUYECKOTO OMHMCAHUS TapMOHMYECKHX KOJEOaHMH M3 WX DHEPreTHYECKOro M
KMHEMaTUYECKOr0 ONnucaHus. AMIUUTY/a U (pa3a koneOaHuil. CBsI3b aMILTUTY/Ibl KOJIEOAHUHM HCXOIHOM
BEJIMYUHBI C aMIUTUTYyJaMU KoJieOaHUH €€ CKOpOCTH W ycKopeHwus. llepwon m wactora xoseOaHUIA.
[Teproa Manbix cBOOOAHBIX KOJIEOAHWN MaTEMaTHYECKOTO MasiTHUKA. [lepron cBOOOHBIX KOIeOaHUA
MpyXUHHOTO MasaTHUKA. [loHsTHE 0 3aTyxaroumx kojebanusax. BeiHyxnennsle konebanus. Pezonanc.
Pe3onanchas kpuBas. BnusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOH. ABTOKOJIEOaHUS.
TexHnyeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld, MY3bIKaJIbHbIC
WHCTPYMEHTBHI, ceiicmorpad.

Jemoncmpayuu

3anuch Kojae0aTeabHOro ABUKECHHUS.
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HaGmoienne He3aBUCUMOCTH TIEPUOA MaJIbIX KOJICOaHHI Ipy3a HA HUTH OT aMIUTUTY/BI.

HccnenoBanne KonebaHWi Tpy3a HAa MACCHBHOM Tpy)XHHE C LeIbl0 (HOPMUPOBAHHS
MIpe/ICTaBICHUM 00 NeaIbHON MOJIENN IIPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHHUs SHEPTUH MPHU KOJIEOAHUIX Ipy3a Ha MPYKUHE.

UccnenoBanue BeIHYKIEHHBIX KojieOanuii. HaOmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npakmuxkym

N3mepenue nepuoa cBOOOAHBIX KOJIeOaHUN HUTSHOTO U NPYKMHHOTO MasiTHUKOB.

N3ydenne 3aKk0HOB ABMKEHUS Tela B X0J1e KoyieOaHUil Ha yIpyroM MojBece.

W3ydenne qBUKEHHSI HUTSHOTO MasTHHUKA.

[IpeoOpazoBaHue YHEPTUH B MPYKUHHOM MAaSTHUKE.

Tema 2. Inekmpomaznumnsle Konedanus

Kone6atenbupiii  koHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIC KOJIEOAHWUS B  UACATHBHOM
koJsebaTenpbHOM KoHTYype. Dopmyna Tomcona. CBs3b aMIUTHTY/IBI 3apsiia KOHICHCATOPa C aMIUIATYI0U
CWJIBI TOKa B KoJeOaTeIbHOM KOHTYpe. 3aKOH COXPAHEHHs SHEPruu B HA€aJIbHOM KoJeOaTeIbHOM
KOHTYpe.

3aryxaromue 3IeKTPOMarHuTHele KoliebaHus. BoIHYKIEHHBIC AIEKTPOMArHUTHBIE KOJIEOAHUS.
[TepemeHnHbI# TOK. MOILIHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYAHOE U JEHCTBYIOIEE 3HAYECHUE CUITbI TOKA
Y HaMPSOKCHUSI IPU pa3InIHON PopMe 3aBUCHMOCTH MIEPEMEHHOTO TOKa OT BpeMeHU. CHHYCOUTaIbHBII
nepeMeHHbI ToK. Pe3ncrop, KOHJEHCATOp M KaTylIKa WHIYKTUBHOCTU B LIENH CHUHYCOMJAIBHOIO
MEPEMEHHOTO  TOKA. [IpousBoncTBO, Tmepemadya W TOTPEOJICHHE OSICKTPHUSCKOH JHEPIHH.
DKOJIOTHYECKHE PHUCKM TIPH  TMPOU3BOJICTBE  AJEKTpodHepruu. KynbTypa  HCHOJBb30BaHUS
3JICKTPOIHEPTUHU B TIOBCEAHEBHOM XKM3HU. TEXHMUECKHE YCTPOMCTBA M TEXHOJIOTHYECKUE MPOIIECCHI:
JNEKTPUYECKUI 3BOHOK, FT€HEPaTOp NEPEMEHHOTO TOKa, JIMHUU AJIEKTporepeaay.

Hemoncmpayuu

CBOOOHBIE ANEKTPOMATrHUTHBIEC KOJIeOaHusI.

3aBUCUMOCTB 4aCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHU.

['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.

BreIHyKIeHHBIE CHHYCOHIaTbHBIC KOJICOaHUSI.

Pesucrop, karymika HHIyKTUBHOCTH U KOHJIEHCATOP B IIETIH IIEPEMEHHOTO TOKA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKHM HMHIYKTUBHOCTH U
KOHJIEHCaTOopa.

YcTpoiicTBO M MPUHLIKIT AeHCTBUS TpaHcPopmaTopa. Moaens IMHUY 3IIEKTPOTepeIayuu.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

W3zyuenue Tpanchopmaropa.

HccnenoBanue nepeMEeHHOTO TOKA Yepe3 MOCIe0BATEIHLHO COSTMHEHHBIE KOHIEHCATOP, KATYIIKY
U PE3UCTOP.

HaGmronenue 351eKTpoMaruHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbL

MexaHuyeckue BOJHBI, YCJIOBHS UX pacrnpocTtpaHeHus. [lomepednble W mpOAOIbHBIE BOJHBL.
[lepuoa, cKOpOCTh paclpoOCTpaHEHUs] U AJuMHA BOJHBL. CBOMCTBA MEXAaHMYECKUX BOJIH: OTPAKECHUE,
npenomiieHue, nuatepdepenius u qudpakuus. 3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa.

TemOp 3Byka. LllymMoBoe 3arpsi3sHeHHE OKpyKarouehd cpeapl. DJIECKTPOMArHUTHBIC BOJIHBI. Y CJIOBUS
e

S
M3ITydeHNs SIeKTPOMATHATHBIX BOJH. B3anmuas opuenrarus sextropos £, B, U B anexrpomarauTHoii
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BoJiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPa)keHUE, PEIOMIICHUE, TIOISIpU3aIisl, HHTepPEepeHIH
u nudpaxus. Ilkana anekTpoMarHuTHBIX BOJIH. [IpuMeHeHue 371eKTPOMarHUTHBIX BOJIH B TEXHUKE H
ObiTy. IlpuHnMIBI paavocBsa3u U TeneBuAeHUs. Pamuonoxanus. DJIEKTPOMArHUTHOE 3arps3HEHHE
OKpY’KaroIen cpepl. TeXHU4eCKue yCTpOMCTBA | MIPaKTUYECKOE IIPUMEHEHHUE:
My3bIKaJbHbIE MHCTPYMEHTHI, pajap, paJuoNpuéMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3ByKOBasl TUarHOCTUKA B TEXHUKE U MEUIIUHE.

Hemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKa.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmronenue oTpakeHus ¥ MPeTOMIICHHUS MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHnnu u qudpakiini MEXaHHIECKUX BOJH.

AKyCTHYECKHUI pE30HAHC.

CaoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Habumtoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILUIUTYON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaXEHHUE, MPETOMIICHHE, MOJISpU3aLus,
mudpakius, nHTephEepeHIus.

OOHnapy:xeHue HHQPaKPaCHOTO U YIbTPa(PHOIETOBOIO H3ITyUCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yyenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsamonnHeiHOE pacIpOCTpaHEHUE CBETA B OJHOPOIHOM cpefe. JIyd cBera. TouyeuHblid HCTOYHUK
cBeta. OTpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paskeHuil B MIIOCKOM 3€pKale.
Coepuueckue 3epkana. [Ipenomienne cBera. 3aKOHbI IPeIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTellb
npenomsieHuss. OTHOCUTENBHBIM IOKa3zaTenb MpeslomieHus. [loCTOSIHCTBO 4YacTOTBI CBeTa U
COOTHOLICHHUE JUIMH BOJIH IPU IEPEX0JE MOHOXPOMATUYECKOIO CBETA Yepe3 I'PaHHUIly pasjeiia ABYX
ONTHYECKUX cped. Xoxa yyded B mpusMme. Jucnepcust cBera. CioxkHbIH cocTaB Oenoro ceera. LIBer.
[TomHOE BHYTpEeHHEe oTpaxeHue. [IpenenbHbIi yroy moJIHOro BHYTpeHHero oTpaxenus. CoOupatomrie
U pacceuBaroIue JuH3bl. ToHKas nuH3a. @OKYCHOE pACCTOSTHUE U ONITHYECKas  CWia TOHKOM
JUH3BL. 3aBUCUMOCTh (POKYCHOTO  pPAcCTOSHUS TOHKON chepruecKod JHH3BI OT €€ TeOMETpUU U
OTHOCHUTEJILHOTO TTOKa3aTeis npenoMieHus. @opMya TOHKOW JIMH3bI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.
Xop my4da, IpoLIEIIIero JIMH3Y MO TPOU3BOIBHBIM YIJIOM K €€ rJIaBHOM ontuyeckon ocu. [loctpoenue
1300pakeHU TOYKM U OTpe3Ka MpsIMOM B COOMPAIOIIMX U PACCEMBAIOLIUX JIMH3AaX M UX CHUCTEMax.
OnTuueckne npubopel. Paspemaromas crnocoOHOCTh. ['ma3z kak onTudeckas cucrema. [Ipenensr
MPUMEHUMOCTH T€OMETpUYecKoi onTuku. BomHoBas onrtuka. MaTepdepenmus ceera. KorepeHTHbIE
WCTOYHUKH. Y CIIOBUS HAOIIOJCHUS MAaKCUMYMOB U MUHHMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT
JBYX KOT€PEHTHBIX MCTOYHUKOB. [IprmMepnl KilaccuyecKux HMHTEp(PEpeHIUMOHHbIX cxeM. udpaxius
cBera. [ludpaxknuoHHas peméTka. YciaoBHEe HAONIONEHUS TJAaBHBIX MaKCUMYMOB MpH MaJeHUH
MOHOXpOMaTHYECKOro cBeTa Ha audpakunoHHyro pemérky. [lomspuzanus cseta. TexHuueckue
YCTPOMCTBA M TEXHOJOTHMYECKHE MPOIECChl: OYKH, JIyma, MEpUCKOI, (oToammapar, MHKPOCKOIL,
MIPOEKIIMOHHBIN annapar, NPOCBETIIEHUE ONTUKH, BOJIOKOHHAS ONTHKA, AU(PaKIIMOHHAS PeIIETKA.

Jemoncmpayuu

3aKOHbI OTPa)KEHUs CBETA.

HccenenoBanue npeoMiIeHs CBETa.

22



HabmtoeHue moiHoro BHyTPEHHET0 OTpakeHUs. Mozelb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX Iy4YKOB U€pe3 MIIOCKONAPAIUIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300pakKeHU B JIMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmonenue natepdepeHium crera.

Habuoienue 11BETOB TOHKUX IMJIEHOK.

Ha6monenue qudpakunm cBeTa.

Wzydenne nudpakMOHHOMN PEIIETKH.

Habmtonenue nuppakimoOHHOTO CIIEKTPA.

HaGmonenue aucnepcun cBera.

HabmroneHnne monspusaiyu cBeTa.

[IpumeHeHue noaspouI0B JUIsl U3yUEHUS] MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomst, npakmuxkym

N3mepenue nokazaresns NpeoMIIECHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUAKUX JTHH3).

N3mepenue pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tomyuyenue n300pa’keHHs B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tonyuyenue n300paXkeHUs B CUCTEME U3 JIBYX JINH3.

KoHcTpyupoBaHue TeIeCKONIMYECKUX CUCTEM.

Habmronenune nudpakunu, nHTEpHEpeHIINN 1 MOISPU3ALNHU CBETA.

N3ydenue nosspusanuu cBeTa, OTPaXEHHOIO OT MOBEPXHOCTU AUDICKTPHKA.

N3yyenue nuTeppepeHnu J1a3epHOro U3JIyYeHUs Ha ABYX ILEsX.

Hab6monenue qucnepcum.

Habmonenue u uccnenoBanue n1udpakiinoHHOTO CIEKTpa.

N3mepenne niauHbl CBETOBOM BOJIHBI.

Pasnea 6.

Tema 5.0cHOBBI CIeIUAIBHON TEOPUH OTHOCUTEIBHOCTH

I'paHunBbl  IPUMEHUMOCTH  KJIACCUYECKOM MeXaHMKU. [locTynmaTel clenualbHOW TEOpHUH
oTHocuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanusi Jlopenmna. Ycmosue
MPUYUHHOCTH. OTHOCHUTENBHOCT ~ OJIHOBPEMEHHOCTH. 3aMeJJICHHE BpPEMEHU u
COKpAILlCHUE JJIMHBI. DHEPrUusl U UMITYJbC PEJSTUBUCTCKOM YacTulbl. CBSI3b MAcChl C dHEPrueu u
HMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPTusl NOKOsS. TeXHUYECKHe yCTPONCTBA U TEXHOJIOTUYECKHE
MPOLIECCHI: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTENH 3apsHKCHHBIX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

OmnpeneneHre WMITyJIbca M DHEPTUM PENATUBHCTCKHX dYacTtuil (1o ¢ororpadusM TPEKOB
3apsKEHHBIX YACTHUL] B MATHUTHOM IIOJIE).

Paszpnen 7. KBanToBas pusuka

Tema 6. KopnyckynapHno-6onnosoit oyanuszm

PaBHOBecHOE TeruIOBOE M3NydYeHHE (M3IydyeHHE aOCONIOTHO Y€PHOTO Tena). 3aKOH CMEIICHUS
Buna. I'mnotesa I1nanka o kBanTax. @oToHbI. DHEprus U uMnyJbe GoroHa. @otodrddexrt. OnbiTer A.T.
CroneroBa. 3akoHbl ¢oTtoaddekra. YpaBuenue DitHmreitHa ans potosrddexra. «Kpacnas rpanumna»
¢doroaddexra. JlaBneHue cera (B YaCTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO IMOTJIOUIAIONIYIO U
a0COIOTHO OTpaXkarolyo nosepxHocTh). OnbiTel I1.H. JIebeneBa. BomHoBsie cBolicTBa yacTHIl. BomHBI
ne bpoiins. Jlnuaa BomHBI ne Bpoiins u pa3smepsl 00NacTH JOKAIM3AIMU JBWKYLICHCS YaCTHIIbL.
KopnyckynsipHo-BoTHOBOM Hyaym3Mm. Judpakius IeKTpoHOB Ha kpuctauiax. Crennduka n3mMmepeHuit

23



B Mukpomupe. CooTHomeHus HeomnpenenéHHoctei Ieiizenbepra. TexHuueckue yCTpoilcTBa H
TEXHOJIOTUYECKUE TPOLECCHl: CIEKTPOMETp, (OTOIIEMEHT, (POTOAATUMK, TYHHEIBHBI MUKPOCKOTI,
CoJTHeUHas OaTapesi, CBETOIUO/I.

Hemoncmpayuu

®dotordPexT Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHEMHETO GoTodddexra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TIOTYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Caeroauon.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmuxkym

HccnenoBanue potopesucropa.

N3mepenue nocrostaaol [litanka Ha ocHOBe ucciienoanus Gporoaddexra.

HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA Y€PE3 CBETOAUO OT HAIIPSIKEHHUS.

Tema 7. @uszuka amoma

OnpITel 1O HUCCNENOBaHHIO cTpoeHus aroma. [lnanerapHas mopens aroma Pesepdopna.
[Moctynarse! bopa. U3nyuenue u nornorienne GOTOHOB MPH MEPEXO/Ie aTOMA C OAHOTO YPOBHSI SHEPTUU
Ha pyroi. Buasl ciektpoB. CrieKTp ypoBHEN 3HEpruu aToMa Boopoaa. CIIOHTaHHOE U BBIHYXAEHHOE
n3iydeHue csera. Jlazep. TexHuueckue ycTpoucTBa U TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHBINA
aHanu3 (COEKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu

YcTpoiicTBO UM JIeHicTBUE CUETYMKA WOHM3UpPYOUMX vacTull. OmnpeaeneHue AIUHBI BOJIHbBI
Ja3€pHOTO U3ITyUYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npakmuxkym

Habumroienue nuHeHvyaToro CekTpa.

HccnenoBanue CIEKTpa pPa3peKEHHOTO AaTOMAapHOTO BOJOPOAA M H3MEPEHUE IOCTOSHHOU
Pun6epra.

Tema 8. Duszuxa amomno20 A0pa u 31eMeHMAPHBLIX YACHUY

Hyxnonnas mozens siipa I'eiizen6epra—Banenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormsbl.
PaguoaxktuBHOCTE. Anb(a-pacnan. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacnaza. ['amma-nsmydenue.
3aKOH paauOaKTHUBHOrO pacnaja. PagunoakTuBHBIE H30TONBI B mpupoje. CBONWCTBA HOHU3UPYIOIIETO
u3nyueHus. BiusHue paguoaKTHUBHOCTHM Ha KHMBBbIE OpraHu3Mbl. EcTecTBEeHHBIH (OH U3ITyUYEHUS.
Jlo3umertpusi. DHeprusi CBsi3W HYKJIOHOB B sape. Snepubie cuibl. Jledekt maccel sapa. SnepHbie
peakuuu. Jlenenue u cunHTte3 suep. SAnepHsle peaktopbl. [Ipobrembl ymnpaBiasieMoro TEpPMOSIECPHOTO
CHUHTE3a. OKOJIOTMUECKHUE AaCIEKThl pa3BUTHSA SAJEPHOM DHEPreTHMKH. MeTonpl perucrpanuuu H

HCCIe0BaHUs AIIEMEHTapHbIX yacTull. DyH/1aMEeHTaJIbHbIE B3aUMO/ICUCTBUSL. bapuownsr,
ME30HbI u nentoHsl. [IpeacraBnenne o CranaaptHoit mMonaenu. KBapk-ritooHHAs MOJENb
aJIpOHOB.

®usuka 3a npenenamu CrangaptHoi monenu. TéMHas Marepust U TéMHas sHeprus. EnuHcTso
¢u3nyeckoil KapTuHbl MHpa. TeXHMYECKHe YCTpOMCTBa M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETP,
Kamepa BunibcoHa, siaepHblil peakTop, TEpMOSICPHBINA peakTop, aTOMHasi 60MOa, MArHUTHOPE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAaKmMuKym

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue pagroakTUBHOTO (poHA C MCHOIB30BaHUEM A03UMeETpa. M3yueHue MOrIomeHHs
0eTa-4acTHLl AIFOMUHUEM.
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Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKHU

Oranel pa3BUTHS acTpoHOMMHM. lIpuKiiagHO€ M MUPOBO33PEHYECKOE 3HAYEHHE ACTPOHOMUHU.
[IpuMeHUMOCTh 3aKOHOB (PHM3HKH a1 OOBSCHEHUS MPHUPOJBI KOCMHYECKUX OOBEKTOB. MeTOJbI
aCTpOHOMHUYECKUX HuccienoBaHuil. CoOBpEeMEHHbIE ONTHYECKHUE TEJECKONbl, pPaJAHOTENIECKOIIbI,
BHeaTMoc(epHas acTpoHoMus. Bun 3B€3n1H0r0 HeOa. Co3Be3nus, sipkue 3BE3/IbL, IUIAHETHI, UX BUIUMOE
nekenue. Conneunast cucteMa. ConHue. CosiHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA U
3BE3I.

3BE31blI, UX OCHOBHBIE XAapAaKTEPUCTHKHU. JlMarpamma «CHEKTPAJIBHBIM KIACC — CBETHMOCTBY.
3BE31bl IVIABHOM IOCIEA0BATEIBHOCTU. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JJs 3BE37 TJIaBHOU
IoCJIeI0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 38€31. CoBpeMEHHBIE IPEICTABICHUS O IPOUCXO0KIEHUN
u sBosonny ConHLa U 3BE€37. DTanbl )kU3HU 3BE31. Muteunsiii [1yTs — Hama [Nanaktuka. [lonoxxenue u
newkenne Comuna B ['anaktuke. Tumbl raaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B AIpax
ranakTuk. Becenennas. Pacimpenne Beenennoit. 3akon Xa60:a. Pa3beranue ranakTuk.

Teopust bonwsmoro B3peiBa. PenmkroBoe wu3nmydeHue. MacmrTabHas cTpykTypa BceneHHoil.
Mertaranaktuka. Hepeménnslie mpo6aemMsl acCTpOHOMUHU.

Yuenuueckue nabnrooenusn

HaGmtonenust 3BE€31HOr0 HebGa HEBOOPYKEHHBIM IJIA30M C MCIIOJIB30BAaHMEM KOMIIBIOTEPHBIX
MPUIIOKEHUN JUTSL OTIPENICICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Besnusi CeBepHOTO TMoNymapus U spkue 3BE3Apl. HaOmronmenuss B Tenmeckon JIyHBI, IIIaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOIUICHUH.

Pu3nyecKuil NPaKTHKYM

CriocoObl m3MepeHus: (U3NYECKUX BEJIMYMH C HCIOJIB30BAaHHWEM AaHAJIOTOBBIX U IH(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCHUTENIbHBIC
MOTPEUTHOCTH U3MEpEeHUH pu3nueckux BennuuH. OeHKa MpaHuIl TOTPEIIHOCTEH.

[IpoBeieHne KOCBEHHBIX H3MEPEHUH, HCCIEIOBaHMN 3aBHUCUMOCTEH (U3NYECKUX BEIMYMH,
MpOBEpKa MPEAJOKEHHBIX THIOTe3 (BBIOOp M3 pPabOT, OMUCAHHBIX B TEMAaTHYECKUX pazfenax
«YYEeHNYEeCKHUI IKCTIEPUMEHT, 1Ta00paTOpPHBIE pabOTHI, TPAKTUKYMY).

O6o0maromee MOBTOPEHNE

O06001meHne U cucreMaTu3alus cofepxaHus pasfenoB Kypca «MexaHukay, «MomnekynspHas
¢u3MKa U TepMOIUHAMHKa», «DleKTpoanHaMukay, «Konebanus u BOiHbB, «OCHOBBI CHELMATBLHOM
TEOPHH OTHOCUTENBHOCTIY, «KBaHTOBas pu3nka», « II€MEHThl aCTPOHOMMHU U aCTPODUIUKI.

Ponb pu3MKM M acTPOHOMHUM B SKOHOMUYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON M 3THYECKOM
cdepax IEATETBbHOCTH YEJIOBEKa, pojb M MECTO ()M3MKM W aCTPOHOMHMHM B COBPEMEHHOM HayuyHOU
KapTHHE MUpA, 3HAUE€HUE ONHMCATENbHOM, CUCTEMAaTHU3UPYIOIIEH, 00bICHUTEILHON U MPOTHOCTHYECKOM
¢byHkuMi ¢uzndeckoi Teopuu, posib (uUzNYeckod Teopur B (POPMUPOBAHUM MPEICTABICHUH O
¢u3nveckoil KapTuHE MHpa, MeCTO (DU3MYECKOW KapTHHBI MHpa B OOLIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX NPEACTABIECHUI O IPUPOJIE.

MexnpenMeTHbIE CBSI3U

Nzyuenne xypca ¢usuku yriayOnéHHoro ypoBHsS B 11 Kiacce OCyHIECTBISETCA C YYETOM
coJiepKaTeNbHbIX MEKIIPEIMETHBIX CBs3€il ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTMH.

MesicnpeOmemuvie noHAmMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHHE, HAYYHBIH (haKT, TUIIOTE3a, PrU3nyecKas BeIMYHHA, 3aKOH, TEOpHUs, HAOI0AeHUE, SKCTIEPUMEHT,
MO/JICIUPOBAaHUE, MOJEIh, U3MEPEHHUE, TIOIPEIIHOCTH U3MEPEHUHN, U3MEPUTENbHBIE TIPUOOPHI, II(poBas
nabopaTopus.
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Mamemamuxka:Pemenue cucteMbl ypaBHeHuH. TpuroHomerpuueckue (yHKIHMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPBI U UX NMPOCKLIUU
Ha OCH KOOPJMHAT, CI0KeHHe BeKTOopoB. [Ipon3BoaHbIe aneMeHTapHbIX GyHKIuH. [Ipru3Haku nogoous
TPEYTroJIbHUKOB, ONPEIEICHHE TUIOUIaIN IUIOCKUX GUryp U o0bEMa Tel.

Buonozua:snektpuyeckue sIBICHUS B KUBOM Npupoje, KojeOaTelbHbIE ABMKEHUS B KUBOU
IIPUPOJE, IKOJIOTUYECKUE PUCKH IIPU MPOU3BOACTBE MIEKTPOIHEPTHH, HIEKTPOMATHUTHOE 3arpsI3HEHUE
OKpYyXKarolled cpezpl, yJIbTpa3ByKOBas NUArHOCTHKAa B MEAMIHMHE, ONTHYECKHE SIBICHUSA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJLINYECKasi CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPATbHBIN aHaJIH3.

T'eozpaghua: marnuTHBIE TOMIOCa 3€MJIHM, 3aJ€KH MArHUTHBIX Py, (OTOCHEMKA 3EMHOMN
MMOBEPXHOCTH, cericMorpad.

Texnonozua: npuMeHeHNE OCTOSTHHBIX MarHUTOB, 3JIEKTPOMATrHUTOB, 3JIEKTPOABUTaTENb SKOOH,
TEHEpaToOp IMEPEMEHHOIO TOKA, MHAYKIMOHHAs Ie4b, JIMHUU DJICKTPOIEpenad, 3JIEKTPOJBUIATEIb,
panap, paauoNnpuEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus, yabTpa3ByKoBasi IMarHOCTHUKA B
IIPOEKLIMOHHBIM  ammapar, coinHeyHass OaTapesi, CIYTHUKOBBIE

TCXHHKC, BOJIOKOHHAasA OIITHKA,

HpI/IéMHI/IKI/I, AACPHAA SHEPTCTUKA U DKOJIOTHUCCKHUEC ACIICKThI eé pa3BUTH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
/o

Haumenona
HHE
pasnuenoB u
TeM
y4eOHOTO
peaMeTa

Komnue
CTBO
4acoB

OcCHOBHBIE BUAbI ACATCIIBHOCTHU

IIporpammHoOe coaepKaHue
porp AP oOyyJaronuxcs

Paznen 1. Hayunblii MeToJ MO3HAHMS NPHPOABI

1.1

ABJICHUNA. DKCIEPUMEHT U TEOPUS
B MPOIIECCE TO3HAHUS TPUPOIBI.
HabGmronenue u skcriepuMeHT B
¢uzuke. CriocoObl U3MEPEHUs
(hbUBUYECKUX BEITUYHH .
[TorpemuocTu n3MepeHui
(bUBUYECKUX BEITMYHUH
(abcontoTHAS ¥ OTHOCUTENBHAS).
MopenupoBanue GU3NIECKUX
SIBJIEHUW U MPOLIECCOB
(MaTepuasibHasi TOYKA, A0COJIIOTHO
TBEPIOE TEJO, UACATbHAS
KHUKOCTh, UJICATbHBIN Ta3,
TOUEYHBbIN 3apsn). ' unoresa.
DU3NYECKUIN 3aKOH, TPAHUIIBI €70
npuMeHuMocTH. Poiib U MecTo
¢bu3uku B pOpMUPOBAHUU
COBPEMEHHOU HAYYHOU KapTHUHBI

Hayunsbrit 6 ®dusnka — pyHIaMeHTaIbHAS VYyacTue B JUCKYCCHUHU O POJTH (PU3HUECKOU
METOJ Hayka o npupone. Hayunsi TEOpHH B (POPMUPOBAHUY TPEACTABICHUHN O
MO3HAHM METOJI TO3HAHUS U METOJIBI (bu3n4ecKoil KapTHHE MUpa, MECTE

IIPUPOJIBI uccle0BaHus (pU3NIeCcKuX (du3nuecKoil KapTHHBI MUpa B OOIIEM PSTy

COBPEMEHHBIX €CTECTBEHHO-HaYYHbIX
MPEACTABICHUI O MPUPO/IE.

N3ydeHue moHATHI «TUMOTE3a»,
«(puznueckuii 3aKkon», «puznueckas
TEOPHSD».

PaccmoTpenue rpanul] NpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHue u3MepeHni (pru3nIecKux
BEJIMYMH IIPU OMOILM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB,
Hanpumep, Py U3MEPEHNUU CHUJIbI TOKA U
HaNpsHKEHUS B IIETIH MOCTOSHHOTO TOKA IpU
MIOMOIIIY aHAJIOTOBBIX M MU(PPOBBIX
U3MEPUTENIBHBIX PHOOpoB. OCBOCHUE
CHOCO0OOB OIICHKH MOTPEITHOCTEH
U3MEPECHUM.

OcBoeHre OCHOBHBIX MTPUEMOB pabOThI C
1ndpoBoii 1aboparopueii mo pusuke,
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MHpa, B IPAKTUYECKON
JEATEIBHOCTH JIOACH

HaIpUMep, MPU U3MEPCHUH (PU3TUECKUX
BEJIMYMH IIPU IOMOILU KOMITBIOTEPHBIX
JIaTYUKOB

Hroro no pazgeny

Pa3zgea 2. Mexanuka

Kunematuk
a

10

MexaHn4YeCcKO€e IBUKECHHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBrkeHus. CucreMa oTcuéTa.
[Ipsimast u oOpaTHas 3a1auu
MeXaHUKH. Paguyc-BekTop
MaTepuaabHOU TOYKH, Er0
IIPOEKIIMH HA OCH CUCTEMBI
KoopauHar. Tpaekropus.
[lepemerienue, ckopocThb (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb)
1 yCKOPEHUE MaTepPHAIBHON
TOUYKH, UX NIPOEKINH HA OCH
cucteMbl KoopauHaT. CioxeHne
MIEPEMEILIEHUN U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSIMOJIMHEMTHOE IBUKECHHUE.
3aBUCHUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH
MaTEPHUAILHOU TOUKH OT BpEMEHU
u ux rpaduxu. CobonHOe
najieHue. Y ckopeHue cB0OOOIHOTO
mageHus. JIBrokeHue Tena,
OPOILIEHHOTO MO/ YTJIOM K
TOPU30HTY. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH U
YCKOPEHUSI MAaTEPHATIbHON TOUKHU
OT BPEMEHH U UX IpaduKu.
KpuBonmHeliHOE nBUXKEHUE.
JIBr>keHMe MaTepralibHOM TOUKHU
10 OKPYXHOCTHU. YTJIOBas U
JUHenHas ckopocTs. [lepuon n
yacToTa oOpatieHus. Bektopsl
YTJIOBOW CKOPOCTH M yTJIOBOTO
YCKOPEHHS.
LlenTpocTpemurenabHoe
(HOpMalIbHOE), KacaTeIbHOE
(TaHTeHIMALHOE) U TIOJTHOE
YCKOPEHHE MaTepHaJbHON TOYKH.

[IpoBenenre KOCBEHHBIX U3MEPEHUI
MTHOBEHHOM CKOPOCTU U YCKOPEHHUs Tella, B
TOM YHUCJI€ YCKOPEHUsI CBOOOIHOTO
najeHus1, IPOBEICHUE UCCIEIOBaHUS
3aBHCUMOCTEH MEXIy HpU3MUeCKUMU
BeNIMYMHAMU (IIyTHU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBH>KEHHH, IIEpUoOAa
oOpalleHnss KOHUYeCKOT0 MasiTHUKA OT €ro
napamMeTpOB) U OMBITOB TIPH U3yUYCHUU
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JIBIDKEHUS, TBIKEHUS TeJa, OpPOIIEHHOTO
TOPU3OHTAIILHO, IBMXKEHUS TeJla M0
OKPY’>KHOCTH C TIOCTOSTHHOM TI0 MOJTYJTIO
cKopocThio. Onpenenenre abCOMIOTHBIX U
OTHOCHTEIIBHBIX ITOIPEIIHOCTEN U3MEPEHNUN
¢duznyeckux BenuuyuH. OleHKa TPaHUI]
norpemHocteid. CpaBHEHUE MMyTel,
TPAEKTOPHI, CKOPOCTEN ABUKEHUS OJHOTO
Y TOTO K€ TeJla B Pa3HbIX CHCTEMax
oTcuéTa. AHAIHN3 pPa3HBIX CIIOCOOOB
WCCIIEIOBaHUS JBIKEHUN. PaccmoTpenue
MpeAeSIbHOTO Mepexoia U U3MepeHue
MI'HOBEHHOM CKOpOCTU. AHaIu3
HaIpaBJIE€HUsl CKOPOCTH MPHU ABUKEHUU 110
OKPY’>KHOCTH. Permenue pacuéTHbIX 3a7a4 ¢
SIBHO 33/IaHHOM M HESBHO 3aJJaHHOU
(bu3NYECKO MOAEIBIO C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB ¥ )OPMYJT KHHEMATHKH.
Pemrenye kauecTBEHHBIX 3aa4.
OObsicHeHHE yCTPOICTBA U IPUHIIUTIA
nerctBus cnimpomerpa. OObICHEHHE
JBUKEHUS CHapsA0B. OnpeneneHue
YCJIOBHI MPUMEHUMOCTU MOJICIICH
(U3UUECKUX TeJN U MPOLIECCOB:
MaTepuajbHas TOUKa, pABHOYCKOPEHHOE
IBUXKEHHE, CBOOOIHOE TajieHne. Pemienue
3a/1a4 Ha aHAJIM3 MEXaHUYECKHUX MPOLECCOB
C UCIOJIb30BAHUEM OCHOBHBIX MOJIOXKEHUN
Y 3aKOHOB KMHEMAaTuKH. Vcnosp30BaHme
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CBs13b MEXly KHHEMATHUECKUMHU
BEJIMYMHAMU TIOCTYNATEIbHOTO U
BpaIATEIbHOTO IBUKECHMUS C
HCII0JIb30BaHNE BEKTOPHOTO
npousBeeHus . Texnuueckue
YCTPOMCTBA U TEXHOJIOTMYECKHE
IIPOLIECCHI: CIIUIOMETD, IBUKECHHE
CHaps10B, LICTIHBIE,
mecTepEHYaThIe U PEMEHHBIE
nepeaayu, CKOpOCTHbIE JTUQTHI

IT-rexnonoruii mpu padboTte ¢
JIONIOTHUTEIbHBIMUA HCTOYHUKAMH
UH(POPMALIUH 110 TEME, WX KPUTHYECKHMA
aHaJIM3 U OIICHKA JJOCTOBEPHOCTH

2.2

JluHaMuka

10

[TepBriit 3akoH HproTOHA.
NHepuynanpHble CUCTEMBI OTCYETA.
[IpuHIMIT OTHOCUTEIBHOCTH
lNanmnes. HennepuuanbsHble
CUCTEeMBbI 0TCUETa (OTmpeienieHue,
npumepsl). Macca tena. Cuna.
[IpuHIMI Cyneprno3uiuu CHll.
BTopoii u TpeTuit 3aK0HbI
HeroTona mi1st MmatepuaibHOM
TOYKHU. 3aKOH BCEMUPHOTO
Tarorenus. Macca. Cuna TsHKeCTH.
3aBUCUMOCTb YCKOPEHUS
CBOOOHOrO Ma/ICHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI U OT
reorpauueckoil MupOTHL.
JIBr>keHre HeOeCHBIX Te U UX
cnyTHUKOB. 3akoHbl Kemepa.
KocMHueckue ckopoctu. Cuia
yrpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, aBrxkymerocs ¢
yckopenueM. Cuna tpenusi. Cyxoe
TpeHue. Cuia TPeHHs CKOJIbKEHUS
U cuiia TpeHus nokost. Cuna
Tpenus kaueHus. Koadduuument
Tpenus. Cuia COnpoTUBIICHUS IPU
JBIKEHUU TeIa B KUIAKOCTH WU
rase, e€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEIILHOTO JABUKCHUSI.
Hasnenue. 'mapocraruueckoe
nasnenue. Cuna Apxumena.
TexHuueckue yCTpoicTBa u
TEXHOJIOIMYECKHUE MTPOLIECCHI:
MOALIUITHUKY, IBUYKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB

[TpoBeneHNe KOCBEHHBIX U3MEPEHUI
PaBHOJICUCTBYIONICH cril B KOd(QUIIMeHTa
TPEHUSI CKOJILKEHUS, TPOBEICHUE
MCCIICIOBAHMSI 3aBHCUMOCTEH (PH3HUECKUX
BEJIMYMH (CHJI YIIPYTrOCTH, BO3HUKAIOIUX B
IpYKUHE U PE3UHOBOM o0pasle, OT UX
nedopMaluu) U OMbITOB MPH U3yUYECHUU
JBIDKEHUS OpycKa I10 HaKJIOHHOM
TUIOCKOCTH, TBUKEHHSI CUCTEMBI CBSI3aHHBIX
ten. OnpeneneHue abCOMOTHBIX U
OTHOCHUTEINIbHBIX MOTPEIIHOCTENH U3MEPEHHI
¢u3nueckux BennunH. OLeHKa rPaHul]
norpemHocte. MccnenoBanue qBuXeHUs
CHUCTEMBI Tell, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOH uepes JErKui OJIOK,
JBIDKEHUS OpycKa I10 HaKJIOHHOM
riockocTH. CpaBHEHUE CUIT TPEHHUS TTOKOS,
KaueHUs U CKOJIbXeHUs. Pemenue
pacuéTHBIX 3aja4 C SIBHO 3a/IaHHOM U
HESIBHO 33JaHHOM (PU3NYECKON MOJETBIO ¢
HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(dbopMyII KHHEMAaTUKU U TUHAMUKH.
Pemennie kauecTBEHHBIX 3a7ad,
TpeOyOIMX NPUMEHEHUS 3HaHUN 110
KUHEMaTuke u AuHaMmuke. O0bsiCHeHHe
YCTPOMCTBA U IPUHLHUIIA ICVCTBUS
MOJIIUITHUKOB, TBUKEHHS HCKYCCTBEHHBIX
cryTHUKOB. OripeziesieHne yCiaoBHUi
MPUMEHUMOCTH MOeliel (U3NYECKUX Tel
U TIIPOLIECCOB: HHEPLIMATIbHAS CUCTEMA
oTcuéTa, MaTepHalibHasl TOUKa, abCOIIOTHO
ynpyras nedopmanus. Beimonnenue
y4eOHBIX 3aJJaHUi Ha aHau3
MEXAHUYECKUX MPOLIECCOB C
MCIIOJIb30BaHNEM OCHOBHBIX M 3aKOHOB
JUHAMUKU: TpH 3akoHa HploTOHA, MpuHIUT
oTHOcuTenbHOCTH ["anuies, 3aKoH
BCEMUPHOI'O TSATOTEHUSI.
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2.3 | Crartuka 5 AGCOMOTHO TBEPIOE TEIIO. [IpoBenenue uccnenoBanus ycaoBUi
TBEPAOTO [TocTynaTenbHOE U BpalaTeabHOE | paBHOBECHS TBEPIOTO TEla, UMEIOLIET0 OCh
Tena JBUKEHHE TBEPAOIO TeEIA. BpallleHUs; N3YyYEHHE YCTOMYMBOCTU
Junamuka MOMEHT CuJIbl OTHOCUTEIBFHO OCH | TBEPAOrO Tella, HMEIOIIETro II0a1b
TBEPAOro BpameHus. [1nedo cunsl. Bektop | onopsl. Penienue pacu€rHbIxX 3a1a4 ¢ IBHO
Tena MOMEHTA CUJIbl KaK BEKTOPHOE 3aJJaHHOW W HEesIBHO 3a/1aHHON (pu3nuecKon

npousBeieHre. Ero HampaBieHHe | MOJEJBIO C UCIOJIb30BAHUEM OCHOBHBIX
Y BeJIMYHMHA. 3aKOHOB M opMyJ cTaTuku. Pemenue
CrnosxeHue cuil, NPUIOKEHHBIX K | KAUECTBEHHBIX 3aja4, TPeOYIOIUX
TBEpAOMY Teny. LIeHTp TsbkecTH | MPUMEHEHUS 3HAHUN IO CTaTHKE.

Tesa. Y CIIOBUs pAaBHOBECHS OObsicHEHHE yCTPOMCTBA U IPUHLIUIIOB
TBEPOIO Tesa. Y CTOMYMBOE, JIEUCTBUS KPOHIITENHA, CTPOUTEIBLHOTO
HEyCTONYMBOE, 0€3pazInyHoe KpaHa. OnpezeneHue ycinoBui
paBHOBecHe. TexHuYecKue MPUMEHUMOCTH Mozenel GU3NYECKuX Te:
YCTPOMCTBA U TEXHOJIOTHUECKNE abCcoIOTHO TBEPIOE TETIO.

MPOLECCHI: KPOHIIITEIH,

CTPOUTEIBHBIN KpaH. MOMEHT

WHEPLHUU MaTepPUATLHOU TOUKH U

Tena. MOMEHTBI MHEPIIUU TET

Bpamenusi. Teopema IllTeiinepa o

IIEPEHOCE OCEH BpaIlCHUS.

YpaBHeHHEe BpalleHHs TBEPAOTO

TEJa BOKPYT 3aKPEIIECHHOM OCH.

2.4 | 3akoHBI 10 Nmnynbc MaTepuanibHOM TOUYKH, IIpoBeneHne KOCBEHHBIX U3MEPEHUIN
COXpaHEH!U CUCTEMBI MaTepUaJIbHBIX TOUEK. UMITYJIbCA TeNla, KHHETHYECKON U
iB LenTp Macc cucTembl MOTEHUUATBHON YHEPTHH TeJa, MOIIIHOCTH
MEXaHUKE MaTepHaIbHBIX ToueK. Mimmynbe | cuibl. OnpeneneHue abCOoMOTHBIX U

CWJIBI U N3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPAaHEHUs
nMmiyinsca. PeaktuBHOE
JBH>KEHUE. MOMEHT UMITyJIbCa
MaTEpHAILHOU TOYKH.
[IpencraBieHue 0 COXpaHEHUH
MOMEHTA UMITyJIbCA B
LEHTPAJIbHBIX MOJISX.

Pa6ota cuibl Ha MajloM U Ha
KOHEYHOM IIEPEMELICHUH.
I'paduueckoe npeacraBieHue
paboThI CHiTbl. MOIIIHOCTH CHJIBI.
Kunernueckas sHeprus
MaTepualbHOU TOUYKH. Teopema 00
W3MEHEHNUU KHHETUYECKOU
SHEPTUM MATEPUATILHON TOYKH.
Kunerndeckas sHeprus npu
BpAaIaTEIbHOM U IUIOCKOM
JBUKCHUH TBEPAOTO TEIIA.
[ToreHumanbHbIE U
HEMOTECHINAIbHBIE CUJIBL.
[TorenumanpHas 3Heprus.
IToTeHnnanpHas SHEPTUA yIPYTO
ne(GopMUPOBaHHON MPY>KUHBI.
[ToTeHuManpHas SHEPIU TeNa B

OTHOCHUTEJIbHBIX IMOIPEIIHOCTEN U3MEPEHNI
¢usnyeckux BenuauH. OIeHKa TPaHUI]
norpemHocteil. [TpoBenenue
AKCIIEPUMEHTA 110 CPABHEHUIO U3MEHEHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI,
W3MEHEHUS TOTCHIIMAIBHOU SHEPTUU
INPYXHUHBI C pabOTOM CUIIBI TPEHUSI.
HccenenoBanue coxpaHeHus: UMITYJIbCa IIPH
YIPYTOM B3aHUMOJICHCTBUH, COXPAHEHUS
SHEPTrUH NMPU CBOOOHOM ITaJICHUH.
MastHuk Makcsesia.

Onpenenenne pabOTHI CHIIBI TPEHUS TIPU
JBUKEHUHU T€JIa 110 HAKJIOHHOM IJIOCKOCTH.
HaGmronenue u 00bsICHEHHE PEaKTUBHOTO
JIBUKEHU. PerieHne pacu€THbIX 3a7a4 C
SIBHO 33/IAaHHOM M HESBHO 3aJJaHHOMU
bu3nYeCcKOil MOAENBIO C UCIOIb30BAaHHEM
OCHOBHBIX 3aKOHOB ¥ (OPMYJT MEXaHUKH.
Pemenne kauecTBeHHBIX 3a/1a4,
TpeOYIOIIMNX MPUMEHEHUS 3HAaHUN 1O
MexaHuke. OObsICHEHHE TPUHIIMIIOB
JIEUCTBUSI BOJIOMETA, KONIEPA, IIPYKUHHOTO
MUCTOJIeTa, THpockona. OObsCHEHNE
JBUKEHHSI pakeT, GUTYPHOTO KaTaHUs Ha
KoHbKax. OnpejiesieHne yCI0BUI
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OJIHOPO/IHOM I'paBUTALIMOHHOM
nosie. CBsA3b pabOTHI
HENOTEHLUAIbHBIX CUIT C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEpPTrUU. YTIPYTue U HEYNpyrue
CTOJIKHOBEHUS. YpaBHEHUE
bepnyiunu ns uaeanbHOU
YKUJKOCTH KaK CIIEJICTBHE 3aKOHA
COXPAHEHUS MEXAHUYECKOU
sHepruu. TexHuueckue
YCTPOMCTBA U TEXHOJIOTHUECKUE
MPOLIECCHI: IBUKEHHUE PAKET,
BOJOMET, KONEP, IPY>KUHHBIN
MUCTOJIET, TUPOCKOM, (pUrypHOE
KaTaHUe Ha KOHbKAX

MPUMEHUMOCTH MOJEIEH (PU3NISCKUX T
Y TIPOLIECCOB (SIBJIICHUI ): a0COIFOTHO
YOPyToe ¥ a0COMOTHO HEYIPYToe
CTOJIKHOBEHUSI. BrinonHenue yueOHbIX
3aJ]aHUd HA AHAJIU3 MEXAHUYECKHUX
MIPOLIECCOB C UCMOJIb30BAaHUEM 3aKOHOB
COXpaHEHHUS B MEXaHHKe. Vcronp3oBanme
IT-rexnonoruit mpu padore ¢
JIOTIOTHUTETHHBIMU UCTOYHUKAMU
nH(DOpMAIUHU IO TEME.

Uroro no pazneny

35

Paznen 3. Monekyn

sapHas GU3MKA U TEPMOAMHAMHUKA

3.1

OCHOBEBI
MOJICKYJISIP
HOKHHETHY
€CKOM
TEOpUH

15

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH, UX OTBITHOE
obocHoBanue. uddysus.
BbpoyHOBCKOE 1BMXEHHE.
Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, KUAKOCTEH U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3THX Mojenel. Macca u
pa3Mmepsl yactull. KomruectBo
BewectBa. [locTostHHas
Asorajpo. TernnoBoe paBHOBeCHE.
Temnepatypa u criocoOsbI eé
n3mepenus. llkana remmneparyp
Ilenbcus. Mopenb uaeaabHOTO
raza B MKT. ['a30BbIe 3aKOHBI.
YpaBHeHUE
MenaeneeBa—Kaneipona.
AOGcomoTHas TemrepaTtypa
(mkana Temnepatyp KenbBuHa).
3akoH [lanbsrona. M3ompoiiecchl B
uaeansHoM rase. I'papudeckoe
MpEeACTaBICHUE U30IIPOLIECCOB.
OcHoBHoe ypaBHeHue MKT
WJI€aJIbHOTrO I'a3a U €ro CIEICTBHUS.
CBs3b a0CONIOTHOI TeMIepaTypbl
CO CpeHEeH KMHETUYECKOU
SHEPTHeH MOCTyNaTeNbHOIO
TEIJIOBOT'O IBUKEHUSI €€ YACTHIL.

H3mepenune mapameTpoB rasa, mpoBeJcHHE
UCCIICIOBAaHHI 3aBUCUMOCTEH (PU3MUIECKIX
BEJIMYKH U OIBITOB IO MPOBEPKE
u30mIpolueccoB B razax. OnpeneneHue
a0COTIOTHBIX U OTHOCUTENIbHBIX
MOTPEIIHOCTEH U3MEepEeHHH (PU3NIECKIX
BennurH. OIeHKa TPaHHMIl MOTPEIIHOCTEH.
DKcrnepuMeHTalIbHas IPOBEPKA ypaBHEHUS
COCTOSTHUS HIeajbHOro ras3a. M3yuenue
MoOJIeJIeH: IBUYKEHUS YaCTHUll BEIIEeCTBA,
OpoyHOBCKOTO JABIKeHus. omnbiTa LlltepHa,
KPUCTAIMUECKUX pelEToK. Pemenue
pacuéTHBIX 3a71a4 C IPUMEHEHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT
MOJIEKYJIsIpHOH Qu3uku. Pemenue
KayeCTBEHHBIX 3a/1a4, TPEOYIOLINX
MIPUMEHEHHUS 3HAHUN 0 MOJIEKYJISIPHOM
¢usuke. OObSICHEHNE YCTPOUCTBA U
MIPUHIINIIA AEHCTBUS TEPMOMETPA,
O6apometpa. OnpeneneHre ycioBUid
MPUMEHUMOCTH MoJelNel (U3NIECKUX Tel
Y TIPOIIECCOB : MOJIEJIEH ra3a, >KUJKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOTO) Tea,
U/IeTBHOTO ra3a. BeimoiaHeHne y4eOHbIX
3aJJaHUil Ha aHAJIU3 TEIJIOBBIX MPOLIECCOB C
UCIIOJIb30BaHUEM OCHOBHBIX IOJIOKEHUI
MKT wu 3aKk0HOB MOJICKYJIAPHOH (HU3HKH
(ra3oBbI€ 3aKOHBI, 3aKOHBI
TEPMOJUHAMUKH) .
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UYucrno creneHeit cBo0O0IbI
Mosekys. O0o0IIeHHasT CpeHss
KHHETUYECKAsl JHEPTHsI TEIJIOBOTO
JBUKEHHS] MOJIEKYJI.

DJIEMEHTHI CTAaTUCTUYECKOM
¢busuku. 3akoH MakcBeia o
pactipeneieHuy MOJIEKYT
UJeaIbHOTO rasa Mo CKOPOCTAM U
SHEPTUSAM TEIUIOBOTO JIBUKCHHSI.
XapakTepucTuyecknue CKopocTu
(manOoiiee BeposATHAs, CpEIHSS,
CpEeIHEKBaIpaTHIHAS ).
Bapomerpuueckas ¢popmyna
Bonsimana.

Cpennee 4Kclio CTOJTKHOBEHUH 1
CpemHsIs NTMHA CBOOOTHOTO
npobera MoJieKy1. SIBneHus
niepenoca. uddysus,
TEIUIONPOBOHOCTh, BHYTPCHHEE
TpeHue. bpoyHoBcKkoe IBHKEHHE.
OMIIMpUYECKUE ypPaBHEHUS
nepenoca: @uka, Oypre u
HerotoHa.

TexHuueckue yCcTpoiicTea u
TEXHOJIOTHYECKHE MPOIIECCHI:
TEpMOMETP, OapoMeETp.

3.2

Tepmoauu
aMHuKa.
TenoBsie
MaIInHbI

20

TepmoanHaMHuueckas: CUCTEMA.
Bueirnue v BHyTpeHHUE
napamerpsl. HyneBoe Hauasno
TEPMOJUHAMUKH.
CamMonpou3BosibHasl penaKcarus
TEPMOJAMHAMHYECKON CUCTEMBI K
TEIJIOBOMY paBHOBeCHIO. Mozeinb
UJeallbHOTO raza B
TepMOJAMHAMUKE. BbIpakenue nis
BHYTpPEHHEH 3Heprun
0JIHOATOMHOT'O U MHOTOaTOMHOTO
UJealIbHOTO rasa yepe3 CTEeneHu
cB00OOBI MOJIEKyII. PaboTa B
TepMoAHaMUKe. Brruncienue
paboThI 1o rpaduKy mpoiecca Ha
pV-nuarpamme. Temonepenaua
Kak croco0 M3MEHEHUs
BHYTPEHHEH YHEPTUU
TCpMOI[HHElMH‘-IGCKOﬁ CHUCTCMbI
0e3 coBepIeHHs padOTHI.
KOHBCKHI/ISI, TCILIOIIPOBOJHOCTD,
n3nydenue. KonuuecTBo TemIoThI.
TermnmoéMKoCTh Tena. Y aenbHas u
MOJISIPHASI TETUTOEMKOCTH
BEIIECTBA. Y paBHEHUE Maliepa.

VY aenbHas TEMJIOTa CropaHust

H3mepenne ynenbHON TEMI0EMKOCTH
pa3HBIX BEIIECTB, UX CPAaBHEHUE,
IIPOBEJICHUE UCCIIEN0BAaHUM 3aBUCHMOCTEN
(bu3nYeCKUX BETMYHMH U OTIBITOB 110
IIPOBEPKE NPEI0KEHHON THIIOTE3bI IPU
W3Y4YEHHUHU MIPOIECCOB TEIII00OMEHa U
aanabatHoro mporecca. Onpenenenue
a0COTIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEepeHNH (hU3NIECKIX
BeMuMH. O1EHKa TPaHUI] TOTPEIIHOCTEH.
N3yuenue B3auMOCBsI3U SJHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypPbl KUTICHUS KUJIKOCTEH.
W3yueHune TerioBbIX ABUTATENICH C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
Mmozaenei. MccnenoBanue pa3HbIX Crioco00B
U3MECHEHUS BHYTPEHHEHN dHepruu. Pemenue
pacuéTHBIX 3aj1ay C SIBHO 3a/IaHHOM U
HESIBHO 33JaHHOM (hU3NYECKON MOJETBIO ¢
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMy MoNIeKyIApHOH PU3NKH U
TEPMOJUHAMUKH. Pelienne kadecTBeHHbBIX
3a/1a4, TpeOYIONNX MPUMEHEHHUS 3HAHUH
10 MOJIEKYJISIPHOW (PU3HUKE U
tepmoauHamuke. OOBsICHEHHE YCTPOICTBA
U IIPUHIMIA IeWCTBUS XOJI0IUIbHUKA,
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TormBa. Pacuér konnuecrna
TEIUIOTHI IIPU TEIUIONEepe1aye.
[Tonstre 006 agrabaTHOM
npouecce. [lepBrblil 3aK0H
TepMOJAUHAMUKU. BHYTpeHHs1s
sHeprusi. KonmnuecTBo TEmIoTs 1
paboTa Kak Mepbl U3MEHEHHUS
BHYTPEHHEH YHEPTUU
TEPMOJIMHAMHUYECKON CUCTEMBI.
BTopoii 3aKkOH TepMOJIMHAMUKH .
HeoOpaTumocTs IpUpoIHBIX
MPOIECCOB. DHTPOIHUS U €€
CTaTUCTUYECKUI CMBICI.
®opmyna bonsumana aiist
SHTPOIHUH.

DHTPOMNHUS U BTOPOH 3aKOH
TEPMOJIUHAMUKHU.

[IpuHIMIIBI AEHCTBUS TEMITOBBIX
mammuH. KITJ[. MakcumanbHoe
3Hauenue KIIJ[. [{uxn Kapuo B
koopauHarax p-V u T-S.
DKOJIOTUYECKHUE aCTIEKThI
KCII0JIb30BaHUS TETIOBBIX
JIBUTATEJICN U 3arpsi3HEHUE
OKpYKaIOIIEH CpedbL.
TexHuueckue yCcTpoicTa u
TEXHOJIOTMUECKHUE MPOLECCHI:
XOJIOUIbHUK, KOHTUITUOHED,
JM3ENIbHBINA 1 KapOIOpaTOPHBIi
JIBUTATEIIH, TapoBasi TypOuHa,
YTHIM3ALUS «TEIUIOBBIX» OTXOI0B
C HCIOJIb30BaHUEM TEIJIOBOTO
Hacoca, yTUIU3alus
OMOOPTaHMYECKOTO TOTLJIUBA JIJIs
BBIPAOOTKH «TETJIOBOI» U
AJICKTPOIHEPTHUHU

KOHJUIIMOHEPA, TU3EIIBHOTO U
KapOIOpaTOPHOTO JABUraTeNel, HapoBOii
TypOunsl. OOBSICHEHNE TTOTyYEeHUS
CBEPXHU3KHUX TEMIEPATyp, YTUIN3ALUU
«TETUIOBBIX» OTXOJOB C UCIOJIb30BAHUEM
TEIUIOBOTO HAcOCa, YTHIU3AIUH
OMOOPTraHNYECKOTO TOILJIUBA JUIst
BbIPAOOTKH «TETIOBOI U
AJIEKTPOIHEPTHU. BEITIOTHEHNE YIeOHBIX
3aJJaHUil Ha aHAJIU3 TEIJIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHIEM OCHOBHBIX
nonoxenuid MKT u 3akoHOB
MOJIEKYJISIPHOUM (PU3UKU U TEPMOTUHAMUKH:
NEepBBIN 3aKOH TEPMOJAUHAMUKH, 3aKOH
COXpaHEHUS SHEPTHH B TETUIOBBIX
nponeccax. Mcnonp3oBanue IT-
TEXHOJIOTHI TpH padboTe ¢
JIOTIOTHUTEIHHBIMU UCTOYHUKAMU
uH(POPMAIIUH TI0 TEME, WX KPUTHICCKUI
aHAJIU3 U OIIEHKA JI0CTOBEPHOCTU. AHAIIN3
Y OILICHKA MOCJIE/ICTBUM HCTIOIb30BAHMS
TEIUIOBBIX JIBUTATENCH U TEIIOBOTO
3arpsi3HEHUsT OKPYIKAIOIIEH Cpeibl ¢
MO3ULMI SKOJIOTHYECKON O€30IaCHOCTH;
MPEACTABICHUI O pallMOHATILHOM
MPUPOIONOIB30BaHUU (B Mpoliecce
IIOATOTOBKU COOOIICHUM, BHIITOIHCHHH
TPYIIIOBBIX MPOEKTOB)
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ArperaTHsl
e
COCTOSIHUS
BEIIIECTBA.
da3oBbIE
nepexoabl

14

[TapooGpazoBanue u
koHneHcanus. Micnapenue u
KUIeHue. Y AelbHas TeIIoTa
napooOpa3oBanus. HaceleHHbIC
Y HEHACBIIICHHBIE MAapPHI.
KauecTtBeHHast 3aBUCUMOCTD
IUIOTHOCTH M TABJICHUS
HACBIIIICHHOTO Mapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPBI
KUIIEHUS OT JaBJIEHUS B
KHAKOCTH. PeanbHble ra3el. CUibl
Y TIOTEHITHATbHAS YHEPTHUS
MEKMOJIEKYJISIPHOTO
B3aMMOJICHCTBHUS. YPaBHEHHE

Habmionenne cBOHCTB HACBIIIICHHBIX
napoB, MaJIbIX JAedopMaluii, mpoBereHue
KOCBEHHBIX U3MEPEHUN yAEIBHON TEIIOTHI
IUIaBJICHUS JIbJ1a, a0COJIFOTHOM BIIaXKHOCTHU
BO3/yXa, K03(h(uImeHTa HoBepXHOCTHOTO
HaTsbKeHus, Moy FOura. Mzyuenue
3aKOHOMEPHOCTEN UCIIAPEHUS U KUIICHUS
KUJKOCTEH, B TOM YUCJIE KUIICHUS [IPU
MOHWKEHHOM J1aBJICHUH, HATPEBaHUS U
IJIaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA,
KaMWUISPHBIX SIBICHUNA, CMaYUBaHUS.
IIpoBeaeHME ONBITOB C MBUIBHBIMU
ménkamu. MccnenoBanue Moaenu
HEHBIOTOHOBCKOM XKUAKOCTH. Perrenue
pacu€THBIX 3aJ]a4  C MCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB M (pOpMYJ
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Ban-pnep-Baanbca. M30tepmbl
Ban-nep-Baanbca u ux ananms.
BHyTpeHHss dHeprus peajbHOro
rasa.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS
Y OTHOCHUTEINbHAS BIAKHOCTbD.
TBépnoe Teno. Kpucrammueckue
u amop¢HbIe Tena. AHU30TPOIHUS
CBOMCTB KpuctaiuioB. [litaBnenue
U KpUCTAJUIU3aIus. Y IebHast
TerutoTa rasieHus. CyOonuManus.
Jedbopmaruu TBEpAOTO TENA.
Pactsxenue u cxxatue. CrBur.
Moayns FOnra. Ilpeaen ynpyrux
nedopmaruii. TeroBoe
paclIupeHne KUAKOCTEH U
TBEPABIX TeN, 00BEMHOE U
JIMHEWHOE paCIIMpPEHUE.
[IpeoOpazoBanme YHEPTUU B
(ha3oBBIX TIEpexogax. YpaBHEHHE
TEIUIOBOTO OanaHca.
[ToBepXHOCTHOE HATSKEHHUE.
KoadduureHT noBepXHOCTHOTO
HaTsokeHust. Kanuisipaele
siBieHus. TexHuueckue
YCTPOMCTBA U TEXHOJIOTHUYECKHE
MPOLIECCHI: KUJIKUE KPUCTAILIIBI,
COBPEMEHHBIE MaTEePHAJIbI

MOJICKYJISIPHON (PU3UKH U TEPMOJTMHAMUKH.
Pemenne kauecTBeHHBIX 3a/1ad4,
TPeOYIOIMX IPUMEHEHHUS 3HAaHUHN 110
MOJIEKYJISIPHOI (U3UKE U TEPMOJAUHAMUKE.
OObsicHeHHe OCHOBHBIX TPUHITUIIOB
CTPOCHHUS JKUJIKMX KPUCTAIJIOB, IOJTYYEHHUS
COBpEMEHHBIX MaTepuaioB. OnpeneracHue
YCJIOBUM MPUMEHUMOCTH MOJIEIICH
(pU3UUECKUX TeJN U MPOLIECCOB : MOJeNei
rasa, XKAJKOCTH U TBEPAOTO
(KpUCTAJLTMYECKOT0) TeJa, UeaTbHOTO
rasa. BeimonHeHne yueOHbIX 3aIaHUA Ha
aHaJIN3 TEIJIOBBIX MPOLIECCOB C
WCITOJIb30BAHNEM OCHOBHBIX MOJIOKEHUN
MKT 1 3aKOHOB MOJIEKYJISIPHOH (pr3uKH 1
TEPMOJMHAMMKH: CBSI3b TABIICHUS
UJEaNbHOTO ra3a ¢ KOHIIEHTpalei
MOJIEKYJI U €r0 TeMIIepaTypoOH, ypaBHEHHE
MenpeneeBa—Knanelipona, nepBblii 3aKOH
TEPMOJIVHAMUKH.

Hroro no pazgeny
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Paznen 4. DnexrpoaguHamMuka

4.1

Dnektpuye
CKO€ 110J1€e

24

DnekTpu3anus Ten u eé
MPOSABIICHUS. DNEKTPUUECKUI
3apsa. JIBa BUJa SIEKTPUUECKUX
3apsanoB. [IpoBoHuKY,
JUAJIEKTPUKU U TTOJIYITPOBOIHUKH.
DneMEeHTapHBINA ANEKTPUIECKUIN
3aps. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3aps/a.
B3anmopeiicTBre 3aps10B.
Toueunsie 3apsiabl. 3aKOH
Kynona. Dnexrpuueckoe mosie u
ero ceoricrea. HanpsxkéHHOCTD
aneKTpudeckoro mois. [IpoOHbIi
3apsan. JInHuM HanpsLKEHHOCTH
3JEKTPUYECKOTO MOJIA.
OAHOPOIHOE AIEKTPUUECKOE
none. [loTeHnmanbHOCTH
ANEKTPOCTATUYECKOTO TOJISL.
Pa3HocTh noteHuManos u
HanpspkeHue. [loreHnuanbHas
SHEprHus 3apsiia B

[TpoBeeHNE KOCBEHHBIX U3MEPEHUN U
OIIBITOB I10 MPOBEPKE MPEJI0KEHHOMN
TUIIOTE3bI IPU U3YYEHUU B3aUMOACHCTBHS
3apsUKEHHBIX Tell, 3apsijia KOHIAEHCATopa,
IIOCJIEZI0BATEBHOIO COCIMHEHUS
KOHJIeHCaTOpoB. Orpesenenne
a0COJIFOTHBIX U OTHOCUTEJIBHBIX
MOTPEIIHOCTEN U3MepeHNH (HU3NIECKIX
BennurH. OIeHKa IpaHyIl OTPEIHOCTEN.
Habmonenue npeBpalienus YHepruu
3apsHKEHHOTO KOHIEHCATOpa B YHEPTHIO
U3JIy4EeHUS CBETOAMO/IA, UCCIIEI0BAHNE
paspsia KOHACHCATOpa 4Yepe3 PE3UCTop.
N3ydeHne 3aBUCHUMOCTH MIEKTPOEMKOCTH
IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXAY HUMH U
JUBJIEKTPUIECKON IPOHULIAEMOCTH.
W3ydeHne KapTUH JTUHUN HAIPSKEHHOCTH
INEKTPUYECKOTO MOJIsI TOYEUHOTO 3aps/a,
PaBHOMEPHO 3apsKEHHOU cepsl,
PABHOMEPHO 3apsKEHHOI0 0 00bEMY
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ANEKTPOCTATUYECKOM I10JIE.
[ToTenuuan 3MeKTPOCTATUIECKOTO
noJisg. CBsi3b HANPSYKEHHOCTHU OIS
Y Pa3HOCTHU MOTEHIIUAIIOB JJIsi
AEKTPOCTATUYECKOTO MOJIS .
[IpuHumn cynepno3unuu
3JIEKTPpUYECKUX Monel. [1oTok
BEKTOPA HAIPSHKEHHOCTH.
Teopema ['aycca st
ANEKTPOCTATUYECKOTO MOJIS B
BakyyMe (0e3 UCTIONTb30BaHUs
nnterpana!l). [lpumenenune
TeopeMsl ["aycca k pacuety
HEKOTOPBIX 3JIEKTPOCTATUYECKUX
TOJIEN.

[Tone Toueuynoro 3apsiaa,
PaBHOMEPHO 3apsKEHHOM Cephl,
PaBHOMEPHO 3aps>KEHHOTO 110
00BEMY 11apa, paBHOMEPHO
3apsSOKEHHON OECKOHEYHOM
miockocTd. KapTunel nuHuit
HaNpsLKEHHOCTH ATUX TOJIEH 1
SKBUMOTEHI[UATBHBIX
noBepxHoctei . [[poBoiHUKY U
JURJICKTPUKU B
ANEKTPOCTATUYECKOM II0JIE.
Juanexkrpuueckas
MIPOHUIIAEMOCTh BEIECTBA.
Kongencarop. D1neKTpoEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTI'0 KOHZEHCATOpA.
CoennHeHre KOHAEHCATOPOB:
IIOCJIEZIOBATEIBHOE U
rapajuieJIbHOE. DHEPIUs
3apsHKEHHOI0 KOHAEHCATOPA.
JIBrKeHne 3apsyKeHHON YaCTHUIBI
B OJIHOPOJHOM DJIEKTPUYECKOM
noje. TexHuyeckue ycTpoicTna:
ANEKTPOCKOI, IIEKTPOMETP,
ANEKTPOCTaTUYECKas 3aluTa,
3a3eMJICHHE HJIEKTPOIPUOOPOB,
KOHJIEHCATOPHI, reHeparop Ban ne
I'paaca

niapa, paBHOMEPHO 3apsKECHHOU
0ECKOHEUHO! IIOCKOCTH U
HKBUIIOTEHIIMAJIbHBIX TIOBEPXHOCTEN.
Pemenne pacu€THBIX 3a7a4 ¢ IBHO
3aJJaHHOI U HESIBHO 33aHHON (hU3NIECKOI
MOJIEJIBIO C HCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI SIEKTPOCTATHKH.
Penienne kauecTBEHHBIX 33744,
TpeOyOIMX NPUMEHEHUS 3HaHUN 110
anekTpocraruke. OObsICHEHUE YCTPOMCTBA
U TIpUHIUIA IEHCTBUS DJIEKTPOCKOIA,
JNEKTPOMETPA, KOHIEHCATOPOB,
re"eparopa Ban nie I'paada. O0bsacHenue
paboOThI AMEKTPOCTATUUECKON 3aIUTHI,
3a3eMJICHHS AJIEKTPOIIPUOOPOB.
OnpeneneHre yCcIOBH TPUMEHUMOCTH
Mojiee (PU3UIECKUX TeIl: TOUCUHBIN
3apsij, ONHOPOIHOE DJIEKTPUIECKOE TOJIE.
BrimonHenue y4eOHbIX 3aJaHU Ha aHAIIU3
AJIEKTPUIECKUX TIPOIIECCOB (SIBICHUI) C
MCIIOJIb30BAHUEM OCHOBHBIX MOJIOXKEHUH U
3aKOHOB DJIEKTPOJMHAMUKU: 3aKOH
COXPaHEHHUS IEKTPUUYECKOTO 3aps/1a, 3aKOH
Kysona, noreHmanbHOCTh
AIIEKTPOCTATUYECKOTO MOJISI, IPUHLIMIT
CYNEPHO3ULNH IJICKTPUUECKUX MOJIEH.
Hcnonwp3zosanue IT-TexHonoruii mpu
paboTe ¢ 1OMOIHUTEIbHBIMU HCTOUHUKAMU
UH(POPMALIUY 110 TEME, UX KPUTHUYECKHM
aHaAJIN3 U OLICHKA JTOCTOBEPHOCTH

4.2

ITocTtossHH
BIN
AJIEKTpHUYE
CKHH TOK

24

Cwuia TOKa M BEKTOP IJIOTHOCTH
Toka. ITocTOSHHEBIN TOK. Y CIIOBHSA
CYIIECTBOBAHUSA MOCTOSHHOTO
3IEKTPUUYECKOTO ToKa. MicTouHnKn
toka. Harpsoxenne U u DJIC €.
3akoH Oma aJid y4acTKa LeIu.
DNEeKTPUYECKOE COTIPOTUBIICHHUE.
3aBUCUMOCTb COMPOTUBIICHUS
OJHOPOIHOTO IMPOBOJHUKA OT €T0

[IpoBenenune NpsMbIX U3MEPEHUMN CUJITBI
TOKAa U HaIPSKEHUs, KOCBEHHBIX
U3MEPEHH yAeNbHOTO COPOTUBIICHHUS,
OJ1C ¥ BHYTPEHHETO CONPOTUBICHUS
UCTOYHUKA ToKa. OrpeneneHue
a0COIIIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEH H3MEepeHUH (HU3UIECKUX
BennurH. O1leHKa IpaHyI] IOTPEIIHOCTEH.
M3ydyeHne KOpOTKOTro 3aMbIKaHUS
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JUTMHBI 1 TUIOIAIU TIOTIEPEYHOTO
ceueHus. Y IeJIbHOoE
CONPOTHUBIICHNE BEILIECTBA.
IlocnenoBsarenpHOE,
napauieIbHOE, CMEIIaHHOE
COEIMHEHHE POBOAHUKOB.
Pacuér pa3zBeTBIEHHBIX
aNeKTpuuecKkux uenei. [IpaBuna
Kupxrocga. Pabora 1 MomHocTh
3JIEKTPUYECKOI0 TOKAa. 3aKOH
Jxoyna-Jlenna. Ternosas
MoiHocTh. DJIC 1 BHyTpeHHEe
COMPOTHUBIIEHNE UCTOYHHUKA TOKA.
3akod OMma 111 HOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOM
uend. MOImHOCTh NCTOYHHKA
Toka. KopoTkoe 3aMbIkaHue.
Konpaencarop B uenu
MOCTOSIHHOTO TOKa. TexHuueckue
YCTPOMCTBA U TEXHOJIOTMYECKUE
MPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK
DJICKTPUUECKON SHEPTUU

rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIIEHNUs. Pelenne
pacu€THBIX 3a/1a4 C SIBHO 3aIaHHOM U
HESIBHO 33/IaHHOI (PM3NYECKON MOJIETIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 OCTOSSTHHOTO TOKA. Penienue
KaueCTBEHHBIX 3a]1a4, TPEOYIOIINX
MIPUMEHEHNUS 3HAaHUM U 3aKOHOB
MOCTOSTHHOTO TOKa. OOBsiCHEHUE
YCTPOMCTBA U IPUHIMIIA IEUCTBUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
CYETUMKA HIIEKTPUUECKON SHEPIUH.
BolnonnHeHue y4eOHbIX 3aJaHUIl Ha aHAJIN3
3JIEKTPUYECKUX IIPOLIECCOB C
WCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUN U
3aKOHOB 3JIEKTPOJAMHAMUKH: 3aKOHbI OMa
JUTSL y4acTKa e U JIJIS 3aMKHYTOU
AJIEKTPUYECKOM LIETH, 3aKOH
Jxoyns—JIenna.

4.3

Toxku B
Pa3ITUYHBIX
cpenax

DnexTpuyeckas MpoBOAUMOCTh
Pa3IUYHbIX BELIECTB.
DneKTpOoHHAas TPOBOJIUMOCTD
TBEPABIX METAIJIOB. 3aBUCUMOCTD
COTIPOTUBIICHUS] METAIIIIOB OT
TEMIEPATYPHI.
CBepXnpoBOIUMOCTb.
DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[MomynpoBoaauku. CoOCTBEHHAS
Y IpUMECHasi POBOJAUMOCTh
MOJIypOBOIHUKOB. CBOMCTBa p-
n-rnepexoa.
[omynpoBOAHUKOBBIE IPUOOPHI.
DJIEKTPUYECKUHN TOK B
INEKTPOJINTAX.
DNEeKTPOIUTHYECKAS
JUccoIanus. JIEKTPOIIn3.
3akonbl Dapanes s
ANEKTPOIIN3A. DIEKTPUUECKUM TOK
B ra3zax. CaMOCTOSITENIbHBIN U
HECaMOCTOSITEIbHBIN pa3psl.
Paznuunble THUIBI
CaMOCTOSITENIBHOTO pa3psja.
Momnnus. [Inazma. Texunueckue
YCTPOMCTBA U NPAKTUYECKOE
MIpUMEHEHHE: Ta30pa3psaHbIe
JamIIbl, 3JIEKTPOHHOJIyYeBast
TpyOKa, MOJTYIIPOBOJHUKOBBIE

[TpoBeeHNE KOCBEHHBIX U3MEPEHUN U
WCCIICIOBAHUI 3aBUCUMOCTEN MEKIY
(GU3NYECKUMU BETMUMHAMM TIPU U3yYEHUU
IIPOLIECCOB MPOTEKAHMSI AJIEKTPUUECKOTO
TOKa B METAJLIAX, DJIEKTPOIUTAX U
NoJynpoBoHUKax. OnpeneneHue
a0COJIIOTHBIX U OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN U3MEepeHUH (HPU3NIECKIX
Benn4rH. OIeHKa IpaHyll IOTPEIIHOCTEH.
Habmonenue snexTponusa, u3ydeHue u
00BSICHEHUE NTPOBOAUMOCTH JIEKTPOJIUTOB,
AKCIEPUMEHTAIbHOE U3YUYEHNE 3aKOHOB
anekTpoausa Papazaes. CHATHE BOJIBT-
aMIIEPHOMN XapaKTEPUCTUKU JUOJA.
CpaBHeHuE NPOBOIUMOCTH METAIIOB U
[I0JIyTIPOBOJIHUKOB. V3yueHune uckpoBoro
paspsia ¥ NpOBOJMMOCTH BO3yXa.
Pemenue pacuéTHbix 3a1a4 ¢ IBHO
3aJIaHHOM W HESBHO 3aJIaHHON (PU3UYECKOM
MO/JIEJIBIO C UCTIOJIb30BAaHUEM
3aKOHOMEPHOCTEN MOCTOSIHHOI'O TOKA B
pa3nuHbIX cpenax. Pemenue
Ka4eCTBEHHBIX 33]1a4, TPEOYIOIMINX
IIPUMEHEHU 3aKOHOMEPHOCTEN
IIOCTOSTHHOTO TOKa B Pa3JIMYHBIX CPENaAX.
OOBsicHeHHE YyCTPOICTBA U MPUHIIUIIA
JEUCTBHS Ta30Pa3PsIHBIX JIAMII,
AIIEKTPOHHOIY4EBOH TPyOKH,
HOJIYIIPOBOIHUKOBBIX IPUOOPOB: JHOAA,
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npuOOPHIL: MO, TPAH3HUCTOP,
¢doToamnoa, CBETOAHNO,
rajbBaHuKa, papuHupoBaHHe
Me/1, BBIIIJIABKA AJIFOMUHUS.

TpaH3ucTopa, (HoToano1a, CBETOANOIA.
OObsicHeHHE CYyTH MPOLIECCOB: ralbBaHUKH,
paduHUPOBAHUS MEH, BHITNIABKU
AITOMUHHSL, JIEKTPOHHOM MUKPOCKOIIMH

Hroro no pazneny 54
5.1 Puznueck 16 Crnioco0Or1 u3mepenus ¢puznyeckux | [IpoBeneHne KOCBEHHbIX U3MEPEHUH,
un BEJIMYHH C UCIOJIb30BaHUEM UCCIIEIOBaHUN 3aBUCUMOCTEH (hrU3HUYECKUX
MPAKTUKYM AQHAJIOTOBBIX U LIU(PPOBBIX BEJIMYMH, IPOBEPKA MPEJI0KEHHBIX
M3MEPUTENBbHBIX PUOOPOB U runote3 (BeIOOp U3 paboT, ONMCAHHBIX B
KOMITBIOTEPHBIX TATYMKOBBIX TEMaTUYECKHX pa3jesax «YueHUYeCKuil
cucteM. AOCOIOTHBIE U 9KCIEPUMEHT, JIAOOpaTOpHBIE PabOTHI,
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPAKTHUKYM»)
U3MEpEeHUH (PU3NUECKUX BETHYHUH.
O1eHKa rpaHuIl MOTPEITHOCTEH
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE 170
KOJIMYECTBO
YACOB I10
[TPOT'PAMME
11 KJIACC
Hanmenos
aHue
Konunue
Ne pasaenoB u OCHOBHBIE BUIBI A€ITEILHOCTH
/i TeM CTBO [IporpammHoOe conepxaHue N A
y4eOHOT0 Hacos
peaMeTa
Pa3nea 1. DuekTpoamHammuka
MarsutHO B3anmopnencTBrue MoCTOSTHHBIX IIpoBeneHne KOCBEHHBIX U3MEPEHUN CUJIBI
€ moJe MarHuTOB ¥ IPOBOJHUKOB C AmMrnepa rnpu u3y4eHuu JAeUCTBUs
TOKOM. MaruutHoe nose. BeKTop | IOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM,
MAarHUTHON MHAYKUMH. [[puHIMN | B3aUMOJEHCTBUS MPOBOJHUKA C
CYNEpPHO3ULMHY MarHUTHBIX MOJIEH. | MArHUTHBIM nosieM. Onpenenenne
JIuHMM MarHUTHOW MHITyKIIUH. a0COTIOTHBIX U OTHOCUTENbHBIX
MarsuTtHO€ 10J1€ IPOBOJHUKA C MOTPEIIHOCTEN U3MepeHHH (hrU3NIeCKIX
tokoM. OnbIT Ipcrena. Cuna BeM4MH. OTEHKA TPaHUI] TOTPEIIHOCTEM.
AwMriepa, €€ HanpaBJIeHUE U HccnenoBanue MarHuTHOTO T0OJIS
11 14 moayib. Cuia Jlopenua, eé IMOCTOSTHHBIX MarHUTOB, CBOMCTB

HarpaBJIiEHUE U MOJYb.
JIBrokeHue 3apsiKEHHOM YacCTHUILIbI
B OJJHOPOJAHOM MAarHUTHOM TOJIE.
Pabota cunsl Jlopenna.
Hcnonb30BaHnE BEKTOPHOTO
Mpou3BeIeHUs B (hopMynax ass
cwi Amniepa u Jlopenua.
MarsauTHOE 110JI€ B BEILIECTBE.
deppoMarHeTuky, napa- u
JIMaMarHeTHUKH.

deppomarueTrkoB. OgHOpPOIHOE
MarHutHoe nose. Hanpasnenus uHAyKUUU
MarHMTHOTO MOJIS IPOBOJIHUKA C TOKOM,
cuiibl Amniepa u cwiibl Jlopenua. M3yuenune
KApTUHBI JIMTHUA UHIYKIIMH MATHUTHOT'O
I0JI51 IOJIOCOBOTO M TMOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB, JUIMHHOTO MPSIMOT0
MIPOBOJHMKA, 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMKA, KATYLIKU C TOKOM.
OObsicHeHHEe B3aUMOJICHCTBHSL IBYX
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TexHuueckue yCTpocTBa u
TE€XHOJIOIMYECKHUE MTPOLIECCHI:
MPUMEHEHHE MTOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB,
ANEKTPOABUTaTENb, yCKOPUTEIN
3J€MEHTaPHBIX YaCTHUII

MIPOBOJIHUKOB ¢ TOKOM. HaGmronenune
JIBIKEHUS ITyYKa 3JIEKTPOHOB B MAarHUTHOM
nosne. M3yueHne npuHIuMna 1eMcTBUs
AIIEKTPOU3MEPUTETHHOTO TTPHOOpa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.
Pemenne pacy€THbIX 3a1a4 C
HCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyt o TeMe « MarHuTHOE ToJe».
Pemenne kauecTBEHHBIX 3a/a4,
TPEOYIOIMX MPUMEHEHUS 3HAHUHM 110 TeMe
«MaruutHoe mojae». OObsICHeHUE
YCTPOMCTBA U IPUHLHUIIA ICVCTBUS
3JIEKTPOMArHUTOB, JJICKTPOJABUTATES,
YCKOpHTEIIEH dJIEeMEHTAPHBIX YaCTHII.

1.2 | DnexTpoma 13 SIBneHue MeKTPOMarHuTHOM [IpoBenenue uccieaoBaHms 3aBUCUMOCTEN
THUTHAs unaykun. [ToTok BekTopa (bu3NYECKUX BETMYHH U OTIBITOB 110
WHIYKITHS MarauTHON uHIyKnuu. 3J1C MIPOBEPKE MPEITIOKEHHON THIIOTE3BI PU

WHAYKIHH. 3aKOH W3YYECHUHU SBIICHUS DJIEKTPOMAarHUTHON
AJIEKTPOMArHUTHOW UHIYKITUU uHAyKud. OnpeeneHne WHIyKIAN
®dapanes. Buxpesoe BHUXPEBOT'0 MAarHUTHOTO TOJISI.
anekTpudeckoe noje. Toku dyko. | OnpeneneHue abCOTOTHBIX U
O/1C uHAyKIMH B IPOBOJHUKE, OTHOCHUTEINIbHBIX MOTPEIIHOCTENH U3MEPEHH
JBIKYIIEMCS] B OJTHOPOTHOM busnueckux BesmurH. OLEHKa TPaHuIl
MarHUuTHOM TIOJIE. MOTPEIIHOCTEH. DKCIIEPUMEHTAILHOE
[IpaBuio Jlenna. MHaOykTHBHOCTS. | n3ydeHue npasuia Jlenna. Mccienosanue
Karymika iHIyKTUBHOCTH B LIEMU | SIBIICHUSI CAMOUHIYKIINH, 3aBUCIMOCTH
MOCTOSIHHOT'O TOKa. SIBneHue OJ1C caMOMHIYKIIMH OT CKOPOCTH
camounaykiuu. 2J1C M3MEHEHUs CHJIBI TOKA B LIenu. M3yueHnue
CaMOMHIYKIUH. fIBleHue MaJieHUs] MarHuTa B AJTFOMUHUEBOU
B3aMMOMHIYKLIMH. (menHoit) TpyOe. COopka Moaenu
Tpanchopmaropsr. AJEKTPOMArHUTHOrO TeHepaTopa. Pemenue
DHeprus MarHUTHOTO TOJIsS pacuéTHBIX 3aja4 C SIBHO 33/IaHHOM U
KaTyIIKU C TOKOM. HESIBHO 33/1aHHOIN (PM3NYECKON MOJIETIBIO C
DNEeKTPOMarHuTHOE TOJIE. UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
TexHuyeckue ycTponcTBa U dbopMyII TI0 TeMe «DIeKTPOMArHUTHAS
TEXHOJIOTHYECKHE MPOIIECCHI: UHAYKIUS». Perenne kadecTBEHHbBIX
WHJyKIUOHHASA M1€4Yb, COJICHOU, | 3a7a4, TPEOYIOMUX MPUMEHEHUS 3SHAHU I
3aIUTa OT SJIEKTPU3ALUU TEJl IPU | [0 TeMe « DNEKTPOMArHUTHAsI UHAYKIIHS.
JBUKCHUH B MAarHUTHOM I10JI€ OOBsICHEHHE OCHOBHBIX TIPUHIIAIIOB
3emiu JIEUCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHX IPOLIECCOB, TAKUX KaK:
WHAYKIIMOHHAS Te4Yb, COJICHOU/I, 3aIlIUTa OT
QIIEKTPU3ALINAN TNl TPU ABUKCHUU B
MarHUTHOM T10Ji€ 3eMIIH.
Hroro no pazgeny 27
Paznen 2. KosieOaHusi 1 BOJTHBI
2.1 Mexanuue 10 KonebarenbHas cucrema. [IpoBeneHne KOCBEHHBIX U3MEPEHUN,
CKHE CBoOoHbIe KOoIeOaHus. WCCJICIOBAHUS 3aBUCUMOCTEN MEXTY
KosebaHus INapmonnueckue KoneOaHusl. (bU3NYECKUMU BETHUYMHAMU U OMBITOB TIO

Kunematudueckoe 1 TUHAMHYECKOE

MIPOBEPKE MPEIIOKESHHON THITOTE3bI IPH
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OTHCaHue. JHEPTeTHUECKOE
OINHCaHue (3aKOH COXPaHEHUS
MEXaHW4YeCKOW sHeprun). BeiBog
JTUHAMUYECKOTO OTTMCAHUS
TapMOHHMYECKHUX KOJIeOaHUH U3 UX
SHEPTeTUYECKOTO U
KHHEMAaTHYCCKOTO OIMHUCAHMUS.
Awmmuintyna u daza KoneOaHuii.
CBs13b aMIUTMTYIBI KOJICOAHUT
HCXOJHOM BEIUUHMHEI C
aMILTUTy1aMH KoJieOaHui eé
CKOpOCTH U ycKopeHus. llepuon un
yacToTa kojiebanuii. Ilepuon
MaJIbIX CBOOOJHBIX KOJIEOaHHUI
MaTEMaTHYECKOIO MasTHHKA.
[Tepron cBOOOIHBIX KOIEOAHUI
MPY>KUHHOTO MasITHUKA.
[TonsiTHE 0 3aTyXarImMX
KoJieOaHusX. BeIHYKIeHHBIC
koJsieOanus. Pe3oHaHc.
Pe3onancHas kpuBas. Biausinue
3aTyXaHUs Ha BUJI PE30HAHCHOMN
KpHUBOM.

ABTokonecOanus. TexHuueckue
YCTPOWCTBA U TEXHOJIOTHUECKUE
MPOIIECChl: METPOHOM, YacChl,
Kadelu, My3bIKaJIbHbIC
HHCTPYMEHTHI, cericmorpad

M3Y4YEeHUU KOJIeOaHU HUTSHOTO U
MPYXKUHHOTO MasiTHUKOB, BBIHYK/ICHHBIX H
3aTyXaloluX MEXaHNUYeCKUX KoyieOaHMil.
Omnpenenenne aOCOTIOTHBIX U
OTHOCHUTEINIbHBIX OTPEIIHOCTENH U3MEPEHH
¢dusnyeckux BenuauH. OIeHKa TPaHUI]
norpentHocteit. Habmonenue
HE3aBUCHMOCTH NIEpHOJIa MaJIbIX
Kosie0aHul rpy3a Ha HUTH OT aMILTUTY/IbL.
DKCIepuMeHTaIbHask TPOBEPKA 3aKOHA
COXpaHEHHUS SHEPTUH MPHU KOJIeOaHHIX
rpy3a Ha npyxxuHe. Habmonenue
pe3onaHca. OnpeneneHue yCcIoBHil
MPUMEHUMOCTH MOJEIIH MaTeMAaTHYECKOTO
MasiTHUKA U UJI€aIbHOrO MPYKUHHOTO
MasTHHKA. PenieHue pacuéTHeIX 3a1ad ¢
HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MexaHHnuecKue
KosiebaHusy. PenieHre kauecTBEeHHBIX
3amad 1o TeMe « MexaHnuecKkue
kosjeOanusm». OOBICHEHHE YCTPOUCTBA U
MPUHIIATIA ACHCTBHUS METPOHOMA, YacOB,
Kauesel, My3bIKaJIbHbIX HHCTPYMEHTOB,
ceiicmorpada. Mcnons3oBanue IT-
TEXHOJIOTHI TpHu paboTe ¢
JOTIOTHUTEIHbHBIMUA UCTOYHHUKAMU
nH(bOpMaLIUU IO TEME, UX KPUTHYECKUN
aHaJIU3 M OIIeHKA JOCTOBEPHOCTH

2.2

OnekTpoMa
THUTHBIC
KoJeOaHus

15

KonebaTenbHblil KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
KoJieOaHusl B UCATHHOM
Koje0aTeIbHOM KOHTYpE.
®opmyna Tomcona. Cesi3b
aMIUIUTY /b 3apsija KOHAeHcaTopa
C aMIUIUTYJIOM CHJIbI TOKA B
KoJe0aTeIbHOM KOHTYpe. 3aKOH
COXpaHEHUs SHEPTUH B
UJealbHOM KOoJIe0aTeTbHOM
KOHTYpe. 3aTyXarouue
ANEKTPOMArHUTHBIE KOJeOaHus.
BrinyxneHnbie
ANEKTPOMArHUTHBIE KOJeOaHus.
[TepemenHsbIii TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMILJIUTYIHOE
U JICUCTBYIOILEE 3HAYCHHUE CUJIBI
TOKa U HaIlPSKEHUS IIPU
pas3nUYHOM GopMe 3aBUCUMOCTH
MIEPEMEHHOI0 TOKa OT BPEMEHH.
CuHyconanbHbIi IepeMEHHbIN
TOK. Pe3ucrop, konaeHcaTop u
KaTyIllKa UHAYKTUBHOCTH B IIETH
CHUHYCOMJIAJIbHOTO IEPEMEHHOTO

[IpoBeneHne KOCBEHHBIX M3MEPEHHUN U
UCCIIEIOBaHMSI 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYMH [P U3yYCHUH
3JIEKTPOMArHUTHBIX KoJleOaHU U Lieneit
nepeMeHHoro Toka. OrnpeneneHue
a0COJIFOTHBIX U OTHOCUTEJIBHBIX
MOTPEIIHOCTEN M3MEepeHNH (HU3NIECKIX
BeM4MH. OIeHKa IpaHUIl OTPEUTHOCTEH.
Wzydenue ycTpoiicTBa U MpUHLIUTIA
neiictBus Tpancopmaropa. Mzyuenue
OCLMJIIOTPAMM 3JIEKTPOMAarHUTHBIX
KosiebaHuil. Pemenne pacu€THbIX 3a1a4 ¢
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmy 1o Teme «NEeKTPOMarHuTHbIE
KOJICOAHUSD.

Pemenune kauecTBEHHBIX 3a/a4,
TpeOYIOIMX NPUMEHEHUS 3HAHUH TI0 TEMe
«ONeKTpOMarHUTHbIE KOJIeOaHHsD».
CpaBHEHHE MEXAaHUUECKUX U
3JIEKTPOMArHUTHBIX KOJIeOaHUH.
OObsicHEHHE yCTPOWCTBA U IPUHLIUIIA
JeMCTBUS 3JIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOT0 TOKAa, JIMHUI
anekTponepenad. OnpeneneHue yciaoBUi
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ToKa. Pe3oHanc TokoB. Pe3onanc
HanpspkeHud. Y ieanbHblii
tpancdopmarop. [Ipoussoactso,
nepeaayda u norpedieHne
ANEKTPUUYECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU U
KyJbTypa MpHU NPOU3BOJCTBE U
KCIIOb30BAHUS SJIEKTPOIHEPTUH.
ANEKTpOdHEeprun . TexHuueckue
YCTPOMCTBA: JIEKTPUUECKUI
3BOHOK, T€HEpaToOp MepeMEHHOT0
TOKa.

NPUMEHUMOCTH MOJIENHN HJI€aIbHOTO
K0JIe0ATeNbHOTO KOHTYpa. AHAIU3 U
OLICHKA MOCIIEACTBUI UCTIOIB30BAHUS
pas3INYHBIX CIIOCOOOB MPOU3BOJICTBA
JIIEKTPOIHEPTUH C TO3UIUI
IKOJIOTUYECKON 0e30MacHOCTH;
NPE/ICTaBICHUN O PallMOHAIEHOM
IPUPOJIONIOIB30BAaHHUH (B IIPOIIECCEe
HOATOTOBKH COOOIIEHHH, BBITIOIHEHUH
IPYIIOBBIX IPOEKTOB)
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Mexannue
CKHE U
AIEKTpOMa
THUTHBIE
BOJIHBI

10

MexaHuuyeckre BOJIHBI, YCIOBUS
UX pacnpOCTPaHEHUSI.
[Tonepeunsie U NpoIOIbHBIE
BouiHBL. [lepuon, ckopocThb
pacnpocTpaHeHus U JUTMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH:
OTpayKeHHE, IPEJIOMIICHHE,
uHTepdepeHus U 1udpakuus.
3Byk. CKOpoCTh 3ByKa. [ poMKOCTh
3Byka. Beicora Tona. TemOp 3ByKa.
[IIymoBoO€ 3arpsi3HEHHE
OKpYKaroIllel Cpeibl.
DNeKTPOMAarHUTHbIE BOJIHBI.
YcnoBus n3nmyueHus
AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanns BEKTOPOB

B, E, v B 2eKTpOMarHuTHOU

BoJsiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, IpeJIoMIICHHE,
noJsisipu3anysi, uHTephepeHIus u
muppaknus. [llkana
3JEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIMIBI paguoCBsI3U U
teneBuaeHusA. Pagnonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKPYXKaroIIEeH Cpeabl.
TexHuueckue yCcTpocTBa u
MPAKTUYECKOE MPUMEHEHHUE:
MY3bIKaIbHbIE HHCTPYMEHTHI,
panap, paauonpUEMHUK,
TEJIEBU30p, AaHTEHHA, TeNe(oH,
CBY-neub, yapTpa3ByKoBast
JTMarHOCTHKA B TEXHUKE U
MEJIUIIMHE

Habmonenue obpazoBanus u
pacpoCTpaHEHUs MONEPEUYHBIX U
MIPOJIOJIBHBIX BOJIH, OTPAKEHUS U
penoMIIeHus, THTephEepeHIIUU 1
IudpakImi MEXaHMYECKUX BOJIH,
aKyCTUYECKOI'0 PE€30HAaHCa, CBS3U
TPOMKOCTH 3ByKa U BBHICOTHI TOHA C
aMIUTUTYA0N M YaCTOTOM KoJIeOaHU.
W3ydeHne CBOWCTB yabTpa3ByKa U €T0
npumeHeHus. MccnenoBanue cBOMCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE,
MpeNoMIICHUE, TTOJSIpU3aLns, JUPPAKIIHS,
uHTepdepenims. OOHapykeHue
UH(PPAKPACHOTO U YIbTPa(HOIETOBOTO
u3nydeHuii. CpaBHEHHE MEXaHUYECKUX U
3JIEKTPOMAarHUTHBIX BOJIH. Pemenue
KaueCTBEHHBIX 3a]1a4, TPEOYIOIINX
[IPUMEHEHNUS 3HaHUM IO TeMe
«MexaHr4eCcKHue 1 3JIEKTPOMarHUTHBIC
BOJIHBD». M3ydueHune napameTpoB 3ByKOBOM
BOJIHbI. OOBSICHEHHE YCTPOICTBA U
MPUHIUIA ACHCTBUS MY3bIKAJIBHBIX
WHCTPYMEHTOB, pajapa, paauonpuéMHUKa,
TeJIeBU30pa, aHTeHHBI, Tenedona, CBU-
neyn. OObSICHEHUE YIbTPa3BYKOBOU
JMAarHOCTUKYU B TEXHUKE U MEIULIMHE.
Hcnone3zoBanue IT-TexHonoruii mpu
paboTe ¢ JOMONMHUTENHHBIMU UCTOYHUKAMU
UHPOPMAITUH TI0 TEME, WX KPUTHICCKUI
aHaJIMU3 U OLIEHKA JOCTOBEPHOCTH. AHAIIN3
Y OLICHKA ITOCJIEICTBHUI IIyMOBOTO U
3JIEKTPOMAarHUTHOIO 3arps3HEHUs
OKPYKAIOIIEH Cpebl € MO3UIUN
9KOJIOTHUYECKOM 0€30MacHOCTH;
IPEJICTaBICHUA O pallMOHATIbHOM
MPUPOJONOIB30BAHUH
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24

OnTtuka

28

[IpsimonuHeliHoe
pacrpocTpaHeHUEe CBETA B
OJHOpOJHOM cpeje. ToueuHblid
HUCTOYHHK cBeTa. OTpakeHue
cBeTa. 3aKOHBI OTPAKECHHSI CBETA.
[MocTpoenne nzoOpakeHuii B
miockoMm 3epkaie. Cepruueckne
3epkaina. [Ipenomiienue cBera.
3aKOHBI MPETOMJIICHHUS CBETA.
AOCOJIIOTHBIN TOKa3aTeb
npenomieHust. OTHOCUTETbHbBIN
MOKa3aTeNb MPEeTOMIICHHUS.
ITocTOSHCTBO YaCTOTHI CBETA U
COOTHOIIICHUE JJIMH BOJH TpHU
Mepexo/1e MOHOXPOMATHIECKOTO
CBETa Yepe3 I'paHully paszzena
JIBYX ONTUYECKUX CPEI. X0/
Jayden B mpusMme. [Jucniepcus
cBeTa. CI0KHBINA cocTaB 0eoro
ceera. L[Ber. [lonHOE BHYTpEeHHEE
oTpaxkeHue. [IpenenbHblii yroi

MOJIHOT'O BHYTPCHHECTO OTPAKCHUS.

Cobuparolniye 1 paccenBarolye
nuH3bl. ToHkas nuH3a. PoKyCcHOE
paccTosiHUE U ONTHYECKas cuiia
TOHKOW JIMH3bl. 3aBUCUMOCTh
(hOKYCHOTO PaCCTOSIHHSI TOHKOM
cepuieckoil TMH3HI OT e€
Te€OMETPHUH U OTHOCUTEIILHOTO
II0Ka3aTeJsl MPETOMIICHHUS.
®opmyia TOHKOHN JTUH3BI.
VBenuueHue, JapaemMoe JIMH30M.
Xon nayya, MPOIIEAIIEro JUH3Y
10/ ITPOU3BOJILHBIM YIJIOM K €€
[JIABHOM ONTUYECKON OCH.
[TocTpoenne n300pa>keHU TOUKU
1 OTpe3Ka MPsIMON B COOMPAIOIIINX
U pacCeMBAIOIINX JIMH3AX U UX
cucremax. Onrudyeckue NpudOpHI.
Pazpematomias cnoco6HocTsh. ['11a3
KaK OITHYECcKasi CUCTEMA.
[Ipenensl IpUMEHUMOCTH
reOMETPUYECKON ONTUKH.
BousiHoBas onTuka.
Wnrepdepennus crera.
KorepeHTHbIE HCTOUHUKH.
VcaoBusg HaOIIOAEHNS
MaKCUMYMOB U MUHHMYMOB B
UHTEp(PEPEHITNOHHON KapTHHE.
Hudpaxius ceera.
JudpakionHas pemeTka.
YcioBue HabIIOACHUS TIaBHBIX

HaGnronenue onTHYECKUX SBJICHUI,
MIPOBEICHUE KOCBEHHBIX U3MEPEHUH,
UCCJIETOBAHMsI 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUH U OIBITOB T10 MIPOBEPKE
MPEI0KEHHON TUIIOTE3bI IPU U3yUYECHUU
SBJICHUH NPEJIOMJIEHUS CBETA HA TPAHUILIE
paszena ABYX Cpell, IPEJIOMIICHHUS CBETa B
coOuparoIieii U paccenBaroIIeH JINH3aX,
BOJIHOBBIX CBOMCTB cBeTa. HabmoneHue
MOJIHOTO BHYTPEHHET0 OTPAKEHMUS,
U3y4Y€HHE MOJIEIHN CBETOBO/IA.

[Tonyuyenue nzobpaxeHus B cucTeMe U3
IUIOCKOT'O 3€pKajia U JIMH3bI, B CUCTEME U3
nByx uH3. KoHnctpyupoBanue
TEJIECKOMUYECKUX cucTeM. M3yueHue
MOJISIPU3ALUU CBETA, OTPAXKEHHOTO OT
MOBEPXHOCTHU AUDJICKTPUKA, U3yUCHHE
uHTep(EepPEHITNH JTa3ePHOTO U3ITyYCHHUsS Ha
JBYX HIEJISX.

[Tonyuenue criekTpa U3IydeHUs
CBETO/INO0/1a TIPU MOMOIIY AU(PPaKIIMOHHON
pemi€Tky. Pemenue pacuy€THbIX 3a1a4 ¢
SIBHO 3aJaHHOU U HESIBHO 3aJaHHOU
(¢u3nUecKoil MOJIEBbIO C MCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB ¥ (JOPMYJI 11O TEME
«OnTuka». Penenue kaueCTBEHHBIX 3a/1a4,
TpeOyIOMMX NPUMEHEHHUS 3HaHUN 110 TeMe
«OnTukay.

[TocTpoenue u pacuét n3o00pakeHUH,
CO3/1aBa€MbIX IIOCKUM 3€PKajoM, TOHKOU
nuH301. OnpeaeneHue yeiaoBun
MPUMEHUMOCTH MOJIENIM TOHKOH JINH3BI,
IpaHULl IPUMEHUMOCTH F€OMETPUUECKOMN
ONTHKHU.

OO0BsicHeHne 0COOCHHOCTEN TPOTEKaHUS
ONTUYECKUX SIBICHUN: HHTEp(DEpEHIINH,
T paKum, TUCIePCUH, IOJTHOTO
BHYTPEHHETO OTPAXKEHUS.

OO0BsicHeHHEe YCTPOUCTBA U MIPUHITUTIA
JIEUCTBUSI OYKOB, JIYIIbI, IEPUCKOTIA,
¢doToanmapara, MUKpOCKOIIA,
MPOEKIIMOHHOT0 anmnapara,
TUGPaKIUOHHOMN peréTKY, BOJTOKOHHOM
ontuku. OOBSICHEHHE MTPOCBETICHUS
ontuku. PaboTa B rpynmnax npu
00CYX/IEHUH BOIIPOCOB MEKITPEIMETHOTO
xapakTtepa (Hampumep, o TeMe «CBeToBbIC
SBJICHUS B IPUPOCH)
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MaKCHUMYMOB IIpY NIaICHAN
MOHOXpPOMaTHYECKOI0 CBETa Ha
TU(QPaKLIUOHHYIO PEIIETKY.
[Tonspusanus ceera.
TexHuuecKkue yCTpoiCTBa : OUYKH,
Jyna, Iepuckor, ¢poroanmapar,
MHUKPOCKOII, IPOEKIINOHHBIN
anmnapar, IpOCBETJIEHUE ONTUKH,
BOJIOKOHHAs! OIITHKA,
JudpakIMOHHAs peléTKa
Hroro no pazneny 63
Pa3pnen 3. OcHoBbI cienuaabHOi Teopun oTHOcHTEIbHOCTH ( CTO)
3.1 OcHoBBI 5 I'panu1bl IPUMEHUMOCTH IIpoBeneHue KOCBEHHbBIX U3MEPEHUN
CIeUalIbH KJIACCUYECKON MEXAHUKH. MMITYJIbCA ¥ DHEPTUU PEIATUBUCTCKUAX
01 Teopuu [octynaTsl cienuanbHol Teopun | yactull (1o potorpadusiMm Tpekos
OTHOCHTEII OTHOCHUTEJILHOCTH. 3apsKEHHBIX YaCTUI] B MArHUTHOM I10J1€).
BHOCTH IIpocTpaHCTBEHHO-BPEMEHHOU Ananus u onucanue GU3NIECKUX SBICHHUH
uHTepBail. [IpeobpazoBanust C MCIOJIb30BaHUEM IIOCTYJIATOB
JlopeHna. Y ci10BUe NPUYUHHOCTH. | CIIELIMAIBHON TEOPUHU OTHOCUTEIILHOCTH.
OTHOCHUTENHEHOCTD OOBsicHeHHEe TPUHITUTIA JCHCTBUS
OJIHOBPEMEHHOCTH. 3aMEJIJIEHUE | CIYTHUKOBBIX IPUEMHHUKOB, YCKOPUTENIEH
BPEMEHH U COKpaIlleHUE JTUHBI. 3apsKEHHBIX YaCTHII
OHeprus U UMITYJIbC
pensTUBUCTCKON YacTulbl. CBS3b
MAacchl ¢ JHEPTUEN U UMITYJILCOM
PENSTUBUCTCKON YaCTHUIIBL.
DHeprus NoKosl.
TexHn4eckue ycTpoicTsa u
TEXHOJIOIMYECKHUE MTPOLIECCHI:
CIIyTHUKOBBIE PUEMHUKH,
YCKOPUTENH 3apsKEHHBIX YACTHUI]
Hroro no pazgeny 5
Pa3nea 4. KantoBas puszuka
4.1 Kopmyckyn 15 PaBHOBecHOe TemoBoe uznyuenue | [IpoBenenne KOCBEHHBIX U3MEPEHHUI,
SPHOBOJIHO (3myueHue abCcoMOTHO YEPHOTO | UCCIIETOBAHMS 3aBUCUMOCTEN MEXK Iy
BOH Tesa). 3aKoH cMmeleHus Buna. (GU3NYECKUMU BETMUMHAMM TIPU U3YyYEHUU
Tyaau3m l'unoresa [1nanka o kBaHTax. sBneHus poroaddexra. Onpenenenue

DOTOHBI. DHEPIUSl U UMITYJIbC
¢dorona. ®otordpdext. OnbITHI
A.T'. CronmeroBa. 3aKOHBI
dotorddekra. YpaBHeHUE
OitamreliHa 11 potodrddexra.
«KpacHas rpanuna»
dbotoarddekra. [laBnenue ceera (B
YaCTHOCTH, JJaBJICHHE CBETa Ha
a0COJIFOTHO TTOTJIONIAOIIYIO 1
a0COTFOTHO OTPaKAIOIIIYIO
noBepxHocTh). OnbrTe! [1.H.
JleGenena.

a0COJTIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEepeHUH (PHU3NIECKIX
BeMuMH. OTEHKA TPaHUI] TOTPEIIHOCTEM.
Pemenue pacuéTHbIx 3a/1a4 ¢ IBHO
3aJIaHHOW W HESBHO 3aJIaHHON (HPU3UIECKOM
MOJICJIbIO C UCTIOJIb30BAHMEM OCHOBHBIX
3aKOHOB M opMy 1o Teme «KBaHTOBBIE
SIBJICHUSI.

Pemienue kauecTBEHHBIX 3a1ady,
TpeOyIOMIMX MPUMEHEHHUS 3HAHUH 110 TeMe
«KBaHTOBBIE ABIEHUD». OnpeneneHne
YCJIOBUY MPUMEHUMOCTH KBAHTOBOM
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BosnHoBBIE CBOICTBA YACTHIL.
Bounsl ne bpoisna. /InvuHa BoJHBI
ne bpoitns u pazmepbl 001acTH
JIOKAJIU3alUN JBHKYILEUCS
yactuubl. KopmyckymspHo-
BOJIHOBOH nyanu3M. Judpakuus
ANEKTPOHOB Ha KpUCTAJIaX.
TexHuueckue ycTpoiucTsa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CHEKTPOMETP, (hOTOIIEMEHT,
(dhoTomatuuk, conHeuHas 6arapes,
CBETOJINO]L

MOJIeIN CBeTa. AHAIN3 KBAHTOBBIX
IPOIIECCOB C MCIIOJIb30BAaHHEM yPAaBHEHHS
OiHITeHa 11 hoTodrddexra, mpuHIUIA
COOTHOULICHUH HEONPEAEIEHHOCTH
I'eitzenbepra. OObsiICHEHNE TPUHITUTIA
JIeMCTBUS CIIEKTPOMETPa, POTOIIEMEHTA,
doromaTunka, TYHHEIHLHOT'O MUKPOCKOIIA,
COJIHEYHOH OaTapeu, CBETONOIA.
Ucnonp3oBanue IT-rexHonoruit npu
paboTe ¢ TOTOTHUTETFHBIMA UCTOYHUKAMU
uH(bOpMaIUK TI0 TEME, UX KPUTUUYECKUIT
aHaJIU3 M OIICHKA JOCTOBEPHOCTH

4.2 dusuka OIIBITEI 10 UCCIIEIOBAHUIO Ornpenenenne JIMHBI BOJTHBI JTA3€PHOTO

aToMa cTpoeHus aroma. [Inmanerapnas u3nydeHus. HaGmonenue nuHenvaTeix
MoJenb atoma Pesepdopra. crekTpoB. MccnenoBanue cekrpa
IToctynarts! bopa. U3ny4yenue n pa3peKEeHHOr0 aTOMapHOT0 BOJOPOAA U
noryomeHue GoToHOB MpH U3MepeHHe NocTossHHOM Punbepra.
IIEpexXo/ie aToMa ¢ OJHOro ypoBHs | M3yueHue ycTpoiicTBa U JEHCTBUS
SHEpruM Ha Apyroil. Buapl CYE€TYMKA MOHU3UPYIOLINX YaCTHULL.
cnekTpoB. CrieKTp ypoBHeEH Onpenenenue ycilIoBUi NPUMEHUMOCTH
SHEPTUH aTOMa BOJOPOAA. mopenu atoma Pesepdopna. O0bsicHeHne
CrioHTaHHOE U BBIHYKJIECHHOE IIPUHLINAIIA AEUCTBUSI CIEKTPOCKOIA,
n3iydeHue csera. Jlasep. Ja3epa, KBAaHTOBOT'O KOMIIBIOTEpa. AHAIU3
TexHu4yeckue ycTpoicTBa u KBAaHTOBBIX IIPOLIECCOB HA OCHOBE IIEPBOI0O
TE€XHOJIOTMYECKHUE MTPOLIECCHI: Y BTOPOrO NocTys1atoB bopa
CIEKTPAJIbHBIA aHAINU3
(cieKTpocKoI), J1a3ep.

4.3 Puznka Hyxnonnas moznens saapa [IpoBeneHne n3MepeHni paMOAKTUBHOTO
ATOMHOTO I'eiizenOepra— MBanenko. 3apsn | GoHA C UCMOIB30BAHUEM JI03UMETPaA U
a1pa u anpa. MaccoBoe 9ucIo sapa. HCCIJIeIOBaHNE TPEKOB YacTul (1o
AJIEMEHTAp N3ortonsl. PannoakTuBHOCTG. roToBbIM (poTorpadusam). M3yuenue
HBIX Anbda-pacniaa. DIEeKTPOHHBIM U | MOTJIONIEHUS OeTa-4acTUll alFOMUHHUEM.
YaCTHIL MO3UTPOHHBIN OeTapacna. Omnpenenenue ycioBUil NPUMEHUMOCTH

lNamma-uznyuenue. 3akoH
PaaMoOaKTUBHOIO pacnaja.
PanuoakTHBHBIE H30TOIIBI B
npupone. CpoiicTBa
MOHU3UPYIOLIETO U3ITyUESHHUS.
BiusiHue paguoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.
EctecTBenHbIi (pOH H3ITyUeHUs.
Jlo3umeTtpusi. JHEprus CBA3U
HYKJIOHOB B siipe. SInepHble CUIIbIL.
HedexT macchl sapa. Snepubie
peakuuu. /lenenue u cCUHTE3 saEp.
SAnepusbie peakTopsl. [Ipodiemsr
YIPaBISEMOr0 TEPMOSIEPHOIO
CUHTE3a. DKOJIOTMYECKUE aCIEKThI
pa3BUTHSA AEPHON SHEPTETUKH.
MerToibl perucTpauu u
HCCIIEI0OBaHMS 2JIEMEHTAPHBIX
yacTull. Mup a1eMeHTapHbBIX

MOJIEJIN aTOMHOTIO pa. AHAIN3 U
ONMCaHUE SAEPHBIX PEAKIUN C
HCIIOJIb30BaHUEM TOHATUN MacCOBOE YHCIIO
U 3aps] pa, SHEPTHSI CBS3H s1/Ipa, 3aKOHOB
COXpaHEHHUs 3apsja, MacCOBOTO YUCIA U
SHEPTUU B SJICPHBIX PEAKLUSIX, 3aKOHA
pamuoakTUBHOTO pacnanga. OobsIcHEHNE
MpUHIUIA ACHCTBUS JO3UMETPA, KAMEPHI
Bunbcona, snepHoro peakropa,
TEPMOSIIEPHOTO PEAKTOPa, AaTOMHOMN
O0MOBI, MArHUTHOPE30HAHCHOM
ToMorpaduu. AHaNKU3 U OIICHKA BIUSHUS
PaAMOAaKTUBHOCTH HA KUBbIE OPraHU3MBI, a
TaK)Ke MOCJIEACTBUIN Pa3BUTHUS SIEPHOM
SHEPreTUKHU C MO3ULIMHI IKOJOTHYECKOM
0€30I1aCHOCTH; IPECTABICHUNA O
palMOHaIbHOM MIPUPO/IONOIB30BaHUY (B
npoliecce MOAroTOBKU COOOIIEHU,
BBITIQJIHCHHSI TPYTIOBBIX IIPOEKTOB)
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yacTul. OyHIaMEHTAIIbHBIE
B3auMozeicTBus. TémHas Marepus
u T€émMHas dHeprusa. EnuacTBO
(bu3n4ecKoil KapTUHBI MHpA.
TexHuueckue yCcTpoicTBa u
TEXHOJIOIMYECKHUE MTPOLIECCHI:
JO3UMETp, Kamepa Buiibcona,
SIIEPHBIN PEAKTOP, TEPMOSIEPHBIN
peakTop, aToMHas 6omo0a,
MarHMTHO-PE30HaHCHAs

ToMorpadus
Hroro no pazgeny 25
Pasnen 5. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3MKH
5.1 DJIEMEHTEI 12 DTanbl pa3BUTHUSI ACTPOHOMHUH. Habmronenne 38é31H0r0 HEDA
aCTPOHOMH [IpuknagHoe u HEBOOPYXKEHHBIM IJ1a30M C
uu MHPOBO33PEHUECKOE 3HAUCHHE HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
actpoduzu actpoHoMmuu. [TppumeHuMocTh MPWIOKEHUHN JJI ONPEENICHUS MOJI0KEHUS
KH 3aKOHOB (DM3HKH JIJIS1 OOBSICHCHHS | HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:

MIPUPOABI KOCMHUYECKUX OOBHEKTOB.
MeTo1bl aCTPOHOMUYECKUX
uccinenoBanuii. CoBpeMeHHbIE
OIITHYECKHE TEJIECKOIIBI,
PaAMOTENECKOIIBI,
BHEaTMOC(epHas aCTPOHOMHMSI.
Co3sBe3nus, SpKue 3BE3HI,
IUIAHETHI, UX BUIUMOC ABIKCHHE.
Conneunas cucrema. CoJHIle U
ero asmxenue. CojlHeUHAS
AKTUBHOCTh. VICTOYHUK SHEPTHH
Connna u 38831, 3BE3ABI, MX
OCHOBHBIC XapaKTEPUCTUKU U
crpoenue. Jluarpamma
«CTICKTPaIbHBINA KJIacC —
CBETHMOCTEY. 3BE3/IbI ITIABHOM
MOCJIENOBATENLHOCTH.
CoBpeMeHHbIE NPE/CTABICHUS O
MIPOUCXOXKICHUH U IBOJTIOIIUN
Connna u 3BE31. ITambl XKU3HA
3B&31. Mueunslii [1yTs — Hama
T"anaktuka. THUITBI TaJaKTHK.
PanuoramakTuku u KBazaphl.
UYépusle apipel. Beenennas u e€
pacumpeHue. 3aKoH
Xab6mna.Teopust bonbmioro
B3pbIBa. PeIMKTOBOE M3ITyUeHHE.
Crpykrypa
Bcenennoii.MeraramakTuka.
[TpoOeMbI aCTPOHOMHUH

OCHOBHBIE c03Be31usi CeBEpHOTO
MOYIIAPUS U IPKHE 3BE31bI. YUACTHE B
JIUCKYCCUHU O POJIX ACTPOHOMHUHU B
COBPEMEHHOM KapTUHE MUPA, B
MIPAKTUYECKOU IEATENBHOCTH YEIOBEKA U
JaJbHENIIIEM HAYYHOTEXHUYECKOM
pa3Butuu. [loaroroBka cooOeH 0
METOJIaX MOJIYYCHHS HAYUHBIX
ACTPOHOMUYECKHUX 3HAHUH, OTKPBITUSX B
COBpeMEHHOM acTpoHOMUU. [Ipumenenue
OCHOBOIIOJIArarolUX aCTPOHOMUYECKUX
MOHATHI, 3aKOHOB Y TEOPUH JJIsl aHAIU3a U
00BsICHEHUS (PUBNYECKUX MTPOLIECCOB,
MPOUCXOISIIUX B 3BE3/1aX, B 3BE3HBIX
CHUCTEMax, B MEXraJaKTUYECKOU cpee,
JIBUKCHSI HEOSCHBIX TEJI, SBOJIOIIUH 3BE3]T
u

Bcenennoi
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Hroro no pazgeny 12
Pazgen 6. ®uznyecknii NPaAKTUKYM
6.1 Puznuecku 16 Crnioco0Or1 n3mepenus ¢puznueckux | [IpoBeneHne KOCBEHHbIX U3MEPEHUH,
51 BEJINYUH C UCIIOJIb30BAaHUEM WCCIIETOBAaHHUM 3aBUCUMOCTEN (PU3UYECKUX
MPaKTUKYM AHAJIOTOBBIX U IU(POBBIX BEJIMYUH, MPOBEPKA MPEIOKEHHBIX
M3MEpUTENbHBIX TPUOOPOB U runotes (BbI0Op U3 paboT, OMHMCAHHBIX B
KOMITHIOTEPHBIX JATUUKOBBIX TEMaTUYECKHUX pazfienax « Y YeHUYeCKUun
cucteMm. AOGCOTIOTHBIC U 9KCIIEPUMEHT, J1a00opaTopHbIe pabOTHI,
OTHOCUTEJBHBIE TIOTPEIIHOCTH MIPAKTUKY M)
M3MepeHuil PU3NIECKUX BETUUHH.
O1eHKa rpaHuIl MOTPEITHOCTEH.
Wroro no paszneny 16
Paznen 7. O0001maronee noBTopeHue
7.1 Cucremaru 12 O000I11IeHIE U CUCTEMATHU3ALIUS VYyactue B AUCKyccUU O poiiu GU3UKH U
3auus u CoJIep’KaHus pa3iesioB Kypca ACTPOHOMHH B PA3IMYHBIX cepax
000011eHI «Mexanukay, «MoiexkynspHas NesITeIbHOCTH yenoBeka. [lonroroska
e (u3HKa ¥ TEPMOTUHAMUKAY, COOOIIEHUH 0 MeCTe PU3NUECKOU KApTUHBI
MIPEAMETHO «DNEeKTPOAUHAMUKA, MUpa B PSAY COBPEMEHHBIX MPECTaBICHUN
ro «Konebanus u BonHb», «OCHOBBI | 0 IpupoAe. BoinonHeHnne yueOHbIX
coJiep:KaHu CHelHalbHON Teopuun 3a/laHui, IEMOHCTPUPYIOIIUX OCBOCHHE
s U OTIBITA OTHOCHUTEIILHOCTHY», «KKBaHTOBass | OCHOBHBIX MOHSTHI, (PU3HYECKUX BEIININH
JIESATEIIHHO buzukay, « IEeMEHTHI 1 3aK0HOB Kypca ¢pu3uku 10—11 kmaccos
CTH, ACTPOHOMHH U aCTPOPUBUKI).
npuodperé Ponb pusuku u actpoHOMUMN B
HHOTO TIpH 3KOHOMHUYECKOM,
U3YYeHHUH TEXHOJIOTHUYECKOH, COIUAILHOMN U
Kypca ATUYECKOH cdepax AesaTeTbHOCTH
buzuku YeJI0BeKa, POJib U MECTO (DU3HUKU U
10-11 aCTPOHOMHUHU B COBPEMEHHOM
KJIaCCOB HAy4HOU KapTHHE MUpa, 3HAYCHHE
OIMCATEILHOM,
CUCTEMAaTHU3HUPYIOIIEH,
OOBSICHUTEIILHOM U
MPOTHOCTUYECKOMN (yHKIIUHA
(busnueckoit Teopun, poib
(uznueckoil Teopuu B
(hopMUpOBaHHUH TTPEICTABICHUH O
(bu3nueckoil KapTuHe MUPA, MECTO
(bu3n4IecKoil KapTUHBI MHUpPa B
o01ieM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O MPUPOJIe
Hroro no pazgeny 12
PesepBHOE Bpemst 10
OBULIEE 170
KOJIMYECTBO
YACOB I1O
[TPOT'PAMME
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YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYEHUKA

» dusuka, 10 kmace/ KacesiHoB B.A., O011ecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO «JJPODAY;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocserienuey
» Gusuka, 11 kmace/ KacesiHoB B.A., O01iecTBO ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «JJPODAY;

Axmmonepnoe obmectBo «M3natenscTBO «IIpocBemnienuey

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
UHTEPHET
DJIEKTPOHHBIN 00pa30BaTENIbHBIN pecypc « YPOKH Mo yueOHOMY npeameTy "duzuka'y,

10-11 knacc, AO «M3marenbcTBO «IIpocBemenue» https://digital.prosv.ru/
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