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IHosicHuTe IbHAS 3aNIMCKA
N3yyenue kypca GU3MKHN yriIyOJIEHHOTO YPOBHS MO3BOJISIET pEaM30BaTh 33/1a4u
npodhecCHOHANBFHOM OpUEHTAIINH, HAIIPABJICHO HAa CO3/JaHUE YCIOBUMN IS
MPOSIBIICHUS] CBOUX MHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM
00y4aronIMMcsi, KOTOpble HEOOXOUMBI JIJIsl TPOIOJKEHUS 00pa30BaHus B
OpraHu3aiusIx mpohecCuoOHaTHLOT0 00pa30BaHus MO Pa3IMYHBIM (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIELIUATBLHOCTSIM.
B mporpamme no usuke onpeaenstoTcs MIaHUpyeMbIe pe3yIbTaThl OCBOSHUS Kypca
¢bu3MKN Ha ypOBHE CpeAHET0 00111ero 00pa3oBaHus: INIYHOCTHBIE, METANPEIMETHBIC,
npeaMeTHble (Ha yriay0néHHOM ypoBHe). HayuyHo-MeTon010rnueckoil OCHOBOM AJist
pa3paboTKu TpeOOBAHUN K TMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM
pe3ysibTaTaM 00y4aroluXcsl, OCBOUBILUX MPOrpaMMy 1o (pU3HKE Ha YPOBHE
cpeaHero oomero o0pazoBaHus Ha yriyOJIEHHOM YpOBHE, SBJISETCS CUCTEMHO-
JeSITEIbHOCTHBIN MOAXO/I.
[TporpamMma 1o (pu3mKe BKIIOYAET:
IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHHSI Kypca (PM3MKH Ha YIIIyOJIEHHOM YPOBHE, B TOM
qHClie IPEeIMETHBIC Pe3yIbTaThI MO TOAaM 00yUYCHHS,;
coJepkaHue yueOHoro npeamera « @u3uka» 1mo rogaM o0yyeHus; TeMaTHYECKOe
TUTAHUPOBAHKE IO T0/1aM O0yUCHUSI.
[TporpamMMma no u3mke UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh NCIIOJIb30BaHa
YUUTEISIMA (PU3UKHU IJI1 COCTABIICHUSI CBOMX pabOUYUX MPOTPAMM.
[Tporpamma 1o (hu3mKe HE CKOBBHIBAET TBOPUECKYIO NHUIIMATUBY YUUTEICH U
IPEIOCTABIIET BO3MOKHOCTH JUISl pealIU3allii Pa3IMuHbIX METOJUUYECKUX OIX0/0B
K MIpenoaBaHuio GU3UKHN Ha yTITyOJIEHHOM YPOBHE MIPH YCIOBUU COXPAHEHUS
00s13aTeIbHON YacTH CONIEpP KaHUs Kypca.
dusuka Kak Hayka o HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUYECTBE
y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00
okpyxatomeM wmupe. IIkombHBIE Kypc (QU3UKH — CHCTEMOOOpA3YIOIMIUMA TS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIbKY (PU3NUYECKUE 3aKOHBI JIEKAT

B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH, Ononoruei, puznyeckon



reorpagueii u actpoHomueil. Mcrosb30BaHne U akTUBHOE IPUMEHEHHNE (PU3MUECKUX
3HAaHUU OMPEAETUIIO XapaKkTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B
cepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepUasoB ¢ 3aJaHHBIMU CBOIicTBamMH. V3ydueHne pu3nku BHOCUT OCHOBHOM BKJIa/
B (D OPMUPOBAHHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydvaromierocsi, B
(opMUpOBaHNE YMEHUN IPUMEHSTh HayUHbIM METO/1 TO3HAHUS MPU BBINOJIHEHUN
UMU Y4eOHBIX UCCIIETOBAHHM.

B ocHOBY Kypca (pu3HuKu Ha ypOBHE CPEHETO 00IIEro 00pa30BaHuUs MOJIOKEH P
UJei, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUS.

W nes uenocTHOCTU. B cOOTBETCTBUM C HEW KYPC SIBISIETCA JJOTUYECKU 3aBEPIIEHHBIM,
OH COJICP’KUT MaTepuai U3 BCeX pa3AesioB (PU3MKU, BKIFOYAET KaK BOIIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEll MaTepuall Kypca GU3NKU 00bETNHEH
BOKpYT u3ndeckux teopuil. Bexymum B Kypce siBisercs GopMUpOBaHHE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHHU, BEILIECTBE U IOJIE.

Wnes rymanntapuzanmu. E€ peasin3anus npeanonaraet CIoIb30BaHUuE
TYMAaHUTAPHOIO MOTEHIMAIa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHS
(bU3HUKHU ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaMHU.

Wnes npukinaanoi HanpaBiaeHHOCTH. Kypc ¢usuku yriayOnéHHOTro ypoBHS
IIPEAIOaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipn 3TOM paccMaTrpuBaroTCsl Ha ypOBHE
oOLIMX MpEeACTaBICHUI U COBPEMEHHbBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUH.

W nest 5Kooru3annuy peanu3yeTcsl HOCPEACTBOM BBEACHUS AIEMEHTOB COAECP/KaHNUs,
MOCBSALIEHHBIX JKOJIOTMUYECKMM MpOOJieMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a Takke 00CyKIeHUs podiIemM
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTHUECKON O€30MacHOCTH.

OcBoeHMeE cojiepKaHus MporpaMMbl M0 (PU3UKE JIOHKHO OBITh TOCTPOEHO Ha
NPUHIIKIIAX CUCTEMHO-JEATENIBHOCTHOTO oaxoaa. st pusuku peanuzanus 3TUX
MPUHIIUIIOB 0a3UPYETCs Ha UCIIOJIB30BAHUU CAMOCTOSTENIHOTO AKCIIEPUMEHTA KaK
MOCTOSTHHO JICHCTBYIOMIETO (hakTopa yueOHoro nporecca. s yriayOaéHHOro ypoBHS
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— 3TO CHCTEMa CaMOCTOSITEILHOTO YICHHYECKOTO AKCIIEPUMEHTA, BKITIOYAIOIIETO
(bpOoHTaNbHBIE YYEHUYECKHE OTBITHI MPU U3YYEHUH HOBOTO MaTepHala,
nabopatopHbie pabOTHI U PabOTHI MpakTUKyMa. [Ipru ’TOM BO3MOKHEI JIBa CItocoda
peanu3anuu HU3NIECKOro NpakTUKyMa. B mepBoM ciydyae npakTUKyM MPOBOJUTCS
6o B xoHie 10 u 11 xaccos, 1160 mociie NepBOro U BTOPOTO MOTYTOUil B
Ka)KIOM U3 3THX KJaccoB. BTopoii cmocob — 310 mHTerpaiys paboT MpakTUKyma B
CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOIATCA B MPOLIECCE U3YyUEHUS pa3zena
(temsr). [Ipu 3ToM Mo paboTamul MpakTUKyMa ITOHUMAETCS] CAMOCTOSTEITLHOE
UCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS IO PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUH.

B nporpamme 1o ¢usnke cucteMa y4eHUYECKOTro SIKCIIEPUMEHTa, 1a00paTOPHBIX
paboT M paKTUKyMa MIPEACTABICHA SIUHBIM TIepedHeM. BBIOOp TeMaTHKH ISl 3THX
BUJIOB YUYEHUYECKHUX MTPAKTUUECKUX PAOOT OCYIIECTBISIETCS YYaCTHUKAMHU
00pa30BaTeNbHOrO MPOoLECcca UCXOAsI U3 OCOOEHHOCTEN MOYPOYHOIO IIIIAaHUPOBAHUS U
ocHallleHus kabuHeta Gusuku. [Ipu 3ToM oGecrieunBaeTcs OBIaICHHUE
OOYYarOIIMMUCS YMEHUSIMU TTPOBOIUTH TIPSIMbIE U KOCBEHHBIE U3MEPEHUSI,
MCCIICTIOBAHMSI 3aBUCUMOCTEN (PU3NYECKUX BETMYMH U TOCTAHOBKY OMBITOB TIO
POBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME yACSIETCS PEIISHUI0 PACYETHBIX M KaYECTBEHHBIX 3a1a4. [Ipu
3TOM Ui Pacu€THBIX 3aa4 IPUOPUTETOM SIBIISIOTCS 3a/1a49M C SIBHO 33JaHHON U
HESIBHO 3aJIaHHOM (PM3UYECKON MOJIENbIO0, TTO3BOJISIONINE IPUMEHSITh U3YYCHHbBIC
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiena Kypca, Tak U HHTETPUPYSI
NPUMEHEHNE 3HAaHUH U3 pa3HBIX pa3/enoB. [ KaueCTBEHHBIX 3a1a4 IPUOPUTETOM
SBJITIOTCS 33JIaHMs Ha 0OBSICHEHUE/TIPe/ICKa3aHne MPOTEKaHUs (HUINIECKUX
SABJICHUH M TMPOIIECCOB B OKPYKAIOIIEH ®KU3HU, TpeOyrolne BbIOopa Hpru3nyecKoi
MOJIEIIN JUTSl CUTYaIliy MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMHU TIEJIIMH U3ydeHUS PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:
dbopMUpOBaHKE UHTEPECA U CTPEMIICHHUS 00YUJaIOIINXCS K HAYYHOMY M3yYEHUIO
MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BHUTHE TIPECTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHNE

HCCIICAO0BATCIILCKOTO OTHOIICHUS K OKPYKAIOIHUM SABJICHHUAM,



(opMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3y/bTaTa U3y4YE€HUsI OCHOB
CTPOCHHMSI MaTePUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(dopMUpOBaHNE YMEHUN OOBSACHATH SIBJICHUSI C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHUM
Y HAay4YHBIX JI0Ka3aTeJbCTB;

dbopMupoBaHUEe IPEICTABICHHA O pOJIK (PU3UKH JIJIST Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUN O BOBMOXKHBIX chepax Oymayieit mpodeccuoHaaIbHOM
NESTEIIbHOCTH, CBA3aHHBIX C (PU3UKON, IOJrOTOBKA K JaJIbHEHIIEMY OOyUEHUIO B
3TOM HAIPAaBJICHUH.

JlocTmkeHne HSTHX LeJed oOecreunBaeTcss peIIeHueM CIeAYIOMMX 33134 B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:
NpUOOPETEHNE CUCTEMBI 3HAHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOIMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(dbopMHpOBaHKE YMEHUHN IPUMEHSITH TEOPETUUECKUE 3HAHMS 1151 OO BSICHEHHUS
(¢u3nyeCKuX SIBICHUH B NPUPOJE U M NPUHATHS NPAKTUUECKUX pPEIICHUN B
MOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHMSI pa3IMUHbIX 33/1a4 C IBHO 3aJJaHHON (pU3NYeCKOn
MOJIEJIbIO, 3aa4, MOJPa3yMEBAIOIINX CAMOCTOATEIbHOE Co3AaHNe (HU3NUECKON
MOJIeJIY, aJICKBATHOM YCIIOBUSM 33/1a4d, B TOM YKCIIE 33]1a4 MH)KEHEPHOTO XapaKTepa;
NOHMMaHUe (PU3UYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENY;

OBJIaJICHUE METOAMH CAMOCTOSTEIBHOTO MIIAHUPOBAHUS U TPOBEICHUS (PU3NYECKHUX
HKCIIEPUMEHTOB, aHaJIN3a U UHTEPIpETalui UHPOPMALIUH, OTIpEAeTICHUS
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO3/IaHUE YCIOBUM I pa3BUTHSI YMEHUN TPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuUTHE HHTEpeca K chepam npodeccroHaaIbHON AeATeTbHOCTU, CBI3aHHOM C
bU3HUKOIA.

B cooterctBuu ¢ TpedoBanusmu GI'OC COO yrnyOnéHHbIi ypoBEHb U3YUEHUS

yuebHoro npeamera «Dusnka» Ha ypOBHE CPEIHETO 00111eT0 00pa3oBaHUs



BBIOMpAETCS 00YUYaIOMIUMHUCS, INIAHUPYIOIIUMHU ITPOJI0DKCHUE 00pa30BaHUs 110
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpuIIs.

OO6m1ee YrciIo YacoB, PEKOMEHI0BAaHHBIX IS U3yYeHUs GU3UKH (YTITyOJICHHBIN
ypoBeHb) — 340 vacos: B 10 knacce — 170 gyacos (5 yacoB B Hezeno), B 11 kinacce —

170 gacoB (5 yacoB B HEAEINIO).

Coaep:xanue 00yueHust

10 KJTACC
Pa3znen 1. Hayunslii MeToa mO3HaHUS TPUPOABI
®dusuka — pyHgamMeHTaIbHas Hayka o npupoze. HayuHblil MeTos mo3HaHus u

MCTOObI UCCJICIOBAaHUA CI)I/I3I/I‘I€CKI/IX SIBJICHUI.

OKCIIEpUMEHT u Teopus B MpOIIECCe  IO3HAHUS  MPUPOJBL.
Hab6mronenue U DKCIIEPUMEHT B (pU3HUKeE.
CnocoObl  u3MepeHus: (U3NYECKUX BEJIMUYMH  (aHAJOTOBbBIC U nudpoBbIe

U3MEpUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocTy U3MEpPEHUN PU3NYECKUX BETUYHMH (a0COIIOTHAS M OTHOCUTENIbHAS).
MopnenupoBanue (HU3MYECKUX ABIICHUA U npoleccoB (MaTepualibHAs
TOUYKa, aOCOJIIOTHO TBEPIOE TEJIO, UAeaIbHAas )KUKOCTh, UJCANIbHBIN ra3, TOUSUHBbIH
3apsan). 'unore3a. ®U3nyeckuii 3aK0H, FPaHULBI €70 MPUMEHUMOCTU. Du3nyeckast
TEOPHsL.

Ponb 1 MecTo (pu3uku B GOpMUPOBAHUM COBPEMEHHOW HAYYHON KApPTUHBI MUPA, B
MPaKTUYECKOHN AESITEIIbHOCTH JIOACH.

YyeHn4yeckui SKCIIEPUMEHT, JIa00paTOpHbIe PabOThI, MPAKTUKYM

W3mepeHne cuilbl TOKA U HAIIPSKEHUS B L€ TOCTOSIHHOTO TOKA MPU TTOMOUTA
aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HAKOMCTBO C udpoBoil  mabopaTopueit no  ¢usuke. [Tpumepsbl
U3MEpEeHUs PU3NYECKUX BETUYMH MPU MOMOILIY KOMITBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka

Tema 1. Kunemarnka

Mexanuueckoe JBrkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOT 0 JBMKeHus. Cuctema
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OTCU€Ta.

[Ipsimast u oOpaTHas 3a1a9M MEXaHHUKH.

Pannyc-BekTop MaTepuaibHON TOUKH, €T0 MPOEKIIMU HA OCH CUCTEMBI KOOPAUHAT.
Tpaexropusi.

[lepemenienue, CKOPOCTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaAIbHONW TOYKH, UX IMTPOCKIUH HAa OCH CUCTEMBI KOOpIUHAT. CIOKEHUE
IIEPEMEILICHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3ABUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepUaIbHOW TOYKU OT BPEMEHU U UX
rpadukm.

CBobosHOE majieHre. Y CKOpeHre CBOOOIHOTO MmaieHus. JIBrmKkeHue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnHeitHoe nBukeHUE. [[BIKEeHNE MaTepUaIbHON TOUKHU IO OKPY’KHOCTH.
VYroBas u nuHelHast ckopocTh. [lepron u yactora oOpaiieHus.
[lenTpocTpeMuTeabHOE (HOPMAIBHOE), KacaTeabHOE (TAHTCHIIMATBHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYKH.

TexHuyeckue ycTporucTBa U TEXHOJOTMYECKHE MPOIECCHI: CIIUIOMETP, ABUKECHUE
CHapsIIOB, IIEIHBIE, IeCTepEHYAThIE U peMEHHBIE TIEpeIaud, CKOPOCTHBIE TU(THI.
JleMoHCcTpanuu

Mopens CUCTEMBbl  OTCU€Ta,  WJUIKOCTpALUS KMHEMAaTHYECKUX
XapaKTePUCTUK JIBHXKCHUSI.

CnocoObI ucclief0BaHNs IBKEHUN.

Nnnroctpanus npeaesbHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.
[IpeobpazoBanue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6nronenue JBIDKEHUS TeJa, OpOIIEHHOTO MoJ, YIJIOMK TOPU30HTY U
TOPU30HTABHO.

HampaBnenue ckopocTy ipu IBI>KEHHUH 110 OKpYKHOCTH. [IpeobpazoBanue yriioBoi
CKOPOCTH B PEIAYKTOPE.

CpaBHeHME MyTeH, TPAEKTOPUM, CKOPOCTEW NBUKEHUS OJJHOTO U TOTO K€ Teja B



Pa3HBIX CUCTEMAX OTCYETA.

Y4eHnueckui SKCIIEPUMEHT, JJabopaTOpHbIe PadOThI, MPAKTUKYM

M3y4yeHne HEpaBHOMEPHOTO JBUKEHUS C LENBI0 ONPEAEICHUS MTHOBEHHON
CKOPOCTH.

W3mepeHne yCKOpeHusl IpU  MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUYKEHUU 110
HAKJIOHHOM INIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH ITyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBUKEHUU.
W3mepenune yckopeHus CBOOOJHOTO MaJeHusl (PEKOMEHI0BAaHO UCIIOJIb30BaHUE

1 poBoit TabopaTtopun).

N3yyeHue ABMKEHUS Telna, OpOMIEHHOr0 TOpU30HTANIBHO. [IpoBepKa rumnoTessl o
IPSIMOM MPONOPLUHOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYaJIbHON
CKOPOCTBIO TeJIa.

W3yyeHue ABUKEHUS Tella [0 OKPYKHOCTH € ITIOCTOSIHHOW 10 MOJYJIFO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH Mepro/ia oOpallleHus KOHMYECKOI0 MasiTHUKA OT €ro
IIapaMeTpOB.

Tema 2. JIunamuka

[lepBsiii 3akoH HproToHa. MHEepunanbubie cucteMbl oTcuéra. [IpuHmmn
oTHocuTenbHOCTH ["anuines. HennepuuanbHbie cucTeMbI OTCUETA (ONpEAeIICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit 3akon Hetotona ajist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIECHTHOCTh TPABUTAIMOHHON U UHEPTHOMN
MAacCCBI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHUS! CBOOOIHOTO Ma/leHUus OT BBICOTHI HAJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi WupoThl. JBUkeHne HEOECHBIX TeN U
uX ciyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIIErocs ¢ yCKOpEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUSI CKOJIbXEHHS U CUJIa TPEHUS MOKOSI.
Koaddunuent tpenus. Cuiia COnpoTUBIECHUS NPU ABMKEHUU TeJa B KUAKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe nasnenue. Cuiia Apxumena.



TexHn4ecKue ycTpoucTBa U TEXHOJIOTMYECKUE TIPOLECCHI: MOAIINITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITyTHHUKOB.

JlemoHCTpannmn

HabGnronenue nBM>KEHMS TeJl B MHEPUUATbHBIX U HEMHEPLIMAIBHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHnne nByX HUIMHAPOB WM IIAPOB Pa3HOM MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH NPUIIOKEHHBIX K TETY CHJI C IPOU3BEICHUEM MACChI
T€Ja Ha €ro YCKOPEHUE B MHEPIUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHl, BOZHUKAIOIIUX B pe3yJIbTaTe B3aUMOJICHCTBHS Tel. M3Mepenue mace
10 B3aUMOJENCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabéMe U najieHuu. LleHTpoOexHble MEXaHU3MBI.
CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Y4eHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, IPAKTUKYM

N3mepeHne paBHOACHCTBYIONIEH CUII ITPU IBM>KEHUH OpyCKa MO HaKJIOHHON
IIJIOCKOCTH.

[TpoBepka runoTe3sbl 0 HE3aBUCUMOCTH BPEMEHH JBUKEHHS OpyCKa 110 HAKJIOHHOU
IJIOCKOCTHU Ha 3aaHHOE PACCTOSIHUE OT €70 MAaCCHI.

HccnepoBanue  3aBUCUMOCTH CWJI YIPYrOCTH, BO3HHUKAIOIIUX B
NPY>KUHE U PE3UHOBOM 00paslie, OT ux aedopManuu.

N3yueHue ABUKEHUSI CUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUil
OJI0K.

N3mepenne kosdduimenta  TpeHus [0  BEJIMYMHE YIJIOBOTO

ko3 dunmenTa 3apucumoctu Frp(N).

HccnenoBanue qBuxeHUs: OpycKa 1Mo HAKJIOHHOW MJIOCKOCTH C MEPEMEHHBIM

K03 PUITMEHTOM TpEHUSI.

N3yyeHue nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cratuka TBEpI0TO TENA

AGcomoTHO TBEp0E Teno. [locTynarenbHoe U BpaliaTeabHOE ABXKEHUE TBEPIOTO
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Tena. MOMEHT CUiIbl OTHOCHTENBHO Ocu BpauieHus. 1lneuo cuibl. CinoxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TEA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

Texnuueckue YCTPOWCTBA U TEXHOJIOTUYECKUE TPOLECCHI: KPOHUITEMH,
CTPOMTENBHBIA KPaH, PEIIETYaThIE KOHCTPYKLIUU.

JleMoHcTpanuu

YcnoBus paBHOBeCUS. Bupl paBHOBECHSI.

Y4eHUYEeCKUH IKCIIEPUMEHT, TaO0OpaTOpHBIE padOThI, TPAKTUKYM

HccenenoBanne ycioBU paBHOBECHsS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUS.
KoHcTpynpoBaHre KpOHIITEMHOB U PACUYET CHUJI YIIPYTOCTH.

N3ydeHne yCcTOWYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONOPBHI.

Tema 4. 3akOHBI COXpaHEHHS B MEXAHUK

HMMnynbc MaTepuaibHOM TOYKH, CUCTEMBI MaTepUAIIbHBIX TOUEK. LleHTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

VMITy1bC CHIIBI 1 ©3MEHEHHE UMITYJIbCA TEJIA. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

MoMeHT nmnyiibca MaTepuanbHOM TOUKH. [IpencraBnenrne o COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX IOJIAX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM niepemenieHuu. ['papuueckoe
npecTaBiIeHUe padbOThl CHIIBI.

MoniHOCTh CUIIBI.

Kunernueckas sHeprusi MarepuanbHO TOUku. Teopema 00 n3MEHEHUN
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHUMaNbHBIE U HEMOTEHIMAIBHBIE CUJIbL. [[0TeHIIManbHas SHEPIUs.
[ToTenmumanpHas 3HEprUs ynpyro aehopMUpOBaHHOMN NpyKUHBL. [loTeHITMaNbHAS
DHEPIus Tejaa B ONHOPOAHOM I'paBUTAMOHHOM Ttoiie. [loTeHnuansHas dsHeprus Teina
B I'PABUTAI[MOHHOM I10JI€ OAHOPOIHOIO 1Iapa (BHYTpH U BHe 11apa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAJIBHBIX CUJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUn
CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.
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VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHenue bepHyiun 11 uacanbHOU )KUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHHUS
MEXaHUYECKOM YHEPTUH.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE IPOLECCHI: JBUKEHHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKaX.
JlemoHCTpannmn

3aKOH COXpAaHEHUs UMITyJIbca. PEaKTUBHOE IBH)KEHHE.

N3mepeHre MOIITHOCTHU CUJIBL.

M3MeHeHue 3Hepruy Tea MPU COBEPIIEHNUN PabOTHI.

B3anmubie npeBpalieHuss KWHETUYECKOW U MIOTEHIIMAIBHON YHEPTUM PU IEUCTBUN
Ha TEJIO CHJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

YyeHn4yeckuit IKCIIEPUMEHT, JIa0OpaTOpHbIe PabOThI, MPAKTUKYM

W3mepeHne nMiryiibca Teiia o TOpMO3HOMY IIYTH.

N3mepenne Cuitbl TSIru, CKOPOCTA MOAEIH 3IEKTPOMOOMIISI 1 MOLUTHOCTH CHJIBI TSTH.
CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenmenoBanre COXpaHEHHs UMITYJIbCa IPU YIIPYTOM B3auMoAecTBUM. M3Mepenne
KMHETUYECKOW JHEPTUU TEJa IO TOPMO3HOMY ITYTH.

CpaBHEeHHE U3MEHEHUSI TOTEHIIMAIbHOM SHEPTUU MPYKUHBI ¢ paOOTON CUIIBI TPEHUSI.
Onpenenenue pabOThl CUITbI TPEHUS MTPHU ABMXKEHHUH TeJla IO HAKIOHHOM MJIOCKOCTH.
Paznen 3. MonekynspHas pu3uka u TepMOIUHAMHKA

Tema 1. OCHOBBI MOJEKYIAPHO-KUHETUUECKON TEOPUHU

OCHOBHBIE MOJ0KEHUS MOJEKYJIApHO-KuHeThuueckor Teopun (MKT), ux onbsiTHOE
obocHoBanue. Jnddysus. bpoyHoBCcKoOe IBMKEHUE. XapaKTep JBMKCHUS U
B3aUMOJICHUCTBUA YACTHUIl BeUIeCTBA. MOJIE€NN CTPOCHUS Ta30B, KUJKOCTEN U TBEPIBIX
TeJ ¥ 00BSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE 3TUX Mojeliel. Macca u pa3mepbl
Mosekyna (atomoB). KonnuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ciocoosl e€ nzmepenus. [llkana remneparyp
Llenbcus.

Mopens naeanbHOTO ra3a B MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH: YACTHULbI ra3a
JIBHMXKYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.
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["azoBbIe 3aKk0oHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. AGcomoTHas TeMieparypa
(wkama Temnepatyp KenbBuna). 3akoH JlanpToHa. M3omporieccsl B HaeaibHOM
ra3e ¢ OCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs13b MEXK/y TaBJICHUEM U CPEHEN KHHETUYECKOM S3HEPrUeil MOCTyNaTeIbHOTO
TEIJIOBOTO JIBHXKEHMSI MOJIEKYJ MJI€alIbHOTO Ta3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO- KHHETUYECKON TEOPUU UACATBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOU DHEPTUeH MOCTYyNAaTEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.
TexHUYeCcKue yCTPOMCTBA M TEXHOJIOTMYECKUE TPOLIECCHI: TEPMOMETP, OApOMETD,
[IOJIyYEHHE HAHOMATEPHUAJIOB.

JeMoHcTpanuu

Monenu qBuxkeHHs YacTHIl BelecTBa. Mozesb OpOyHOBCKOTO IBH>KEHUS.
Buneopoinuk ¢ 3anuceio peaibHoro OpoyHoBckoro aBuxeHus. Juddysus
KHUJIKOCTEH.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu kpucramueckux pemérok. Habmoaenue u uccienoBanyue u30MnporeccoB.
YyeHn4yeckuil SKCIIEPUMEHT, JIa00paTOpHbIC PabOThI, MPAKTUKYM

HccnenoBanue nponecca yCTaHOBIIEHUS TEMJIOBOTO PABHOBECHS MPU TEMI00OMEHE
MEXy TOpsiYer U XOJI0AHON BOJOM.

N3yyeHnue n3otepmMuueckoro npouecca (peKOMEH0BAHO UCIOJIb30BaHUE HU(POBOIA
naboparopun).

N3yuenue nzoxopHoro nporiecca. M3zyuenune nzodbapuoro mpouecca. [IpoBepka
YPaBHEHMS COCTOSIHUS.

Tema 2. TepmoauHamuka. TeryoBbie MaITUHbBI

Tepmogunamuueckas (T/]) cucrema. 3agaHue  BHEUIHUX  YCJIOBUM IS
TEPMOJIMHAMUYECKOU cUCTEeMBbl. BHeIIHME U BHyTpeHHUE nTapaMeTpsl. [lapamerpsl
TEPMOAMHAMUYECKON CUCTEMBI KaK CPETHUE 3HAYEHNUs BEJIMYMH, ONMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano repmoanaamMuku. CaMOITPOU3BOJIbHAS pEJIaKCaLIUs
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TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb naeanbHOro ra3a B TEpPMOJMHAMUKE — CUCTEMA YPABHEHHN: ypaBHEHUE
MenpaeneeBa—Kianeiipona U BeIpaK€HUE 111 BHYTPEHHEN SHEPrUU. Y CIIOBUS
MPUMEHUMOCTH 3TOW MOJIENIN: HU3Kasi KOHLICHTPAILIUS YaCTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEH SHEPTrUU 0OJJHOATOMHOTO UACaTIbHOTO
rasa.

KBazucratnueckre u HECTATHYECKUE TTPOLECCHI.

DneMeHTapHas paboTa B TepMoiMHaMuKe. Beraucinenue padbotel o rpaduxy
npolecca Ha pV-auarpamme.

Tennonepenaya kak cnoco0 U3MEHEHUsS] BHYTPEHHEW SHEPTUH TEPMOJIUHAMUYECKON
cUCTeMBI 0e3 coBepiieHus1 paboThl. KOHBEKIIHSA, TEMIONPOBOIHOCTD, U3TyUCHHUE.
KommuecTBo Temnotel. TemnoéMKoCTh Tena. Y aenbHast U MOJISIpHAsE TEIIOEMKOCTH
BEUIECCTBA. Y paBHEeHUE Maliepa. Y ielibHas TEIUIOTa CrOPaHus TOILUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI ITpH Teruionepenaye. [lonstue 06 angrnadbatHoMm mporecce.
[lepBblii 3aKOH TEpMOAMHAMUKN. BHYTpeHHs sHeprusa. Koau4yecTBo TEIoTsl u
paboTa KaK Mepbl H3MEHEHHUSI BHYTPEHHEH YHEPTUHM TEPMOIMHAMHUICCKON CHUCTEMBI.
BTopoii 3aK0H TEpMOJUHAMUKH JIJI1 PABHOBECHBIX MPOILIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CUCTEMBI MPOXOAUT €TUHCTBEHHAS
aguabaTta. AOCOJIFOTHAS TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJIs1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepeaaTh TeIIoTy OT 00Jiee XOJIOAHOTO Teja K 6ojiee HarpeTomMy 0e3 KOMIICHCAINH
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnune aevictus TeroBbix MamuH. KII. Makcumansnoe 3nauenue KII/I.
[Mukn Kapno.

DKOJIOTUYECKHUE aCIIEKThI MCITOJIb30BAHMS TEIJIOBBIX JBUTaTee. TemmoBoe
3arpsiI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE MPOLECCHI: XOJIOIUIbHHUK,
KOHJIUIIMOHED, TU3EJIbHBIN 1 KapOIOpaTOPHBIN ABUTATENH, TApoBasi TypOrHa,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATYP, YTUIU3AIUS «TEIJIOBBIX)» OTXOJIOB C
MCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTUIIU3aIls OMOOPTaHUYECKOTO TOTLIMBA JJIs
BBIPAOOTKHU
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«TETTOBOI» U 3IEKTPOIHEPTUH.

JleMoHCTpanuu

N3menenue Temneparypsl pu ainadaTUYecKoM paciiupeHuu. Bo3mylHoe orHuBo.
CpaBHEHHE yAENBbHBIX TEIIOEMKOCTEN BenlecTB. CriocoObl N3MEHEHMS] BHYTPEHHEN
DHEPIUU.

HccnenoBanue aquabaTHOrO mpolecca.

KoMmbroTepHble MOIENN TEMIOBBIX JIBUTATEIEH.

YyeHndyeckuil SKCIIEpUMEHT, 1a00paTOpHbIe PaOdOThI, MPAKTUKYM

N3mepenue yaenbHOM TemnoéMkocTr. MccnenoBanue mpouecca OCThIBAHUS
BelecTra. MccnegoBanue aqnadaTHOTo npouecca.

W3yuyeHue B3auMOCBA3U DHEPIUM  MEXMOJIEKYJIIPHOTO B3aUMOJIECHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tewma 3. ArperatHble cOCTOSIHUSA BemecTBa. Pa3oBbIe NEPEXOABI

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kunenue. Y aeapHas TemIoTa
napooOpa3oBaHUsl.

HacpliieHHbIe M HEHACHIIEHHBIE Napbl. KayecTBEHHas: 3aBUCUMOCTD IUIOTHOCTH U
JTABJICHUSI HACBIILIEHHOIO MTapa OT TEMIIEPATyphl, KX HE3aBUCUMOCTh OT 00BbEMA
HACBIILIEHHOT'O Napa. 3aBUCUMOCTb TEMITEPATyphbl KUTIEHUS OT 1aBJICHUS B )KUJKOCTH.
BnaxxHocTth Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopgHble Tesia. AHU30TPOIHS CBOWCTB
KpucTtauioB. [1naBiaeHue u Kkpuctamm3anys. Y 1eJapHas TEI0Ta IIaBICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe paciupeHue KUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEMHOE
pacimperre. AHrapMOHM3M TEIJIOBBIX KOJICOAHUN YaCTUIl BELIECTBA KaK MPUUMHA
TEIUIOBOTO PacCIIMpPEHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B Pa3oBbIX Mepexojax. Y paBHEHHUE TEIJIOBOro OanaHca.
[ToBepxHocTHOE HaTshxeHHE. KoadhuLmeHT MOBEpXHOCTHOTO HATSKEHUS.
Kanunnspasie sBnenus. [{aBnenue no MCKpUBIEHHON TOBEPXHOCTHIO KUKOCTH.
®opmyiia Jlarmaca.
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TexHru4ecKue yCTpoucTBa M TEXHOJIOTMYECKUE IIPOLECCHI: XKUIKUE KPUCTAILIBI,
COBPEMEHHBIE MATEPHUAIIBI.

JlemoHCTpannmn

TernmoBoe pacmMpeHue.

CBolicTBa HACBHIIIEHHBIX NAPOB.

Kunenue. Kunenue npy NoHMXeHHOM AaBJIeHUH. VI3MepeHre CHIIbl IOBEPXHOCTHOIO
HaTsDKEHUsA. ONBITHI C MBUIBHBIMU TJIEHKAMU.

CmaunBaHue.

Kanumisipasie ABiIeHUS.

Mojienu HeHbIOTOHOBCKOM KUAKOCTU. CITOCOOBI M3MEPEHUS BIaXKHOCTH.
HccnenoBanye HarpeBaHus U IJIaBICHUS KPUCTAUIMYECKOTO BelecTBa. Buibl
nedopmarnimii.

HabGmronenne mansix aedopMariuid.

VYyeHnueckuil SKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, IPAKTUKYM

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUA KUAKOCTEN. I3MepeHne ynenbHON TeTIOThI
IUUIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX NIAPOB.

N3mepenre aObCOMOTHOM BJI&KHOCTH BO31yXa 151 OLICHKA Macchbl
I1apOB B IIOMEILECHNH.

N3mepenne ko3P puimeHta noBepXHOCTHOTO HaTshkeHus. M3mepenue Moy FOnra.
HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOro o0pasia oT MPHII0KEHHOM K
HEMY CHUJIBI.

Paznen 4. DnexrpoauHamuka

Tema 1. DnekTpudeckoe nosue

DIIEKTpU3aLMSA TEN U €€ IPOSIBIEHUA. DIEKTPUUECKUM 3apsaa. JIBa Buna
IEKTPUYECKUX 3aps10B. [I[pOBOIHUKH, TUANEKTPUKU U TOJTYIPOBOJHUKH.
DneMeHTapHbIN ANEKTPUUECKUI 3apsi. 3aKOH COXPAHEHUs FIEKTPUUECKOro 3apsiaa.
B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa. DnekTprudeckoe moie.
Ero neiictBue Ha 3JIEKTPUUYECKUE 3aPsJIbL.

Hanpsioxénnocts anexkrpuyeckoro nosis. [IpoOublit 3apsiy. JInHun HanpsKEHHOCTH
ANEKTPUYECKOTro NoJiA. OTHOPOAHOE DJIEKTPUUECKOE TIOJIE.
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[IoTeHIMAIBHOCTh ~ AJIEKTPOCTATUYECKOTO  MOJiA. Pa3HOCTh  MOTEHUHMAJIOB U
HanpspkeHue. [loTeHunanbHas sHeprus 3apsiia B 3JEKTPOCTATHYECKOM I10JI€.
[ToTeHIMaN 3€KTpOCTaTUYECKOro NoJIsl. CBSI3b HAPSKEHHOCTH TOJISI M pA3HOCTHU
NOTEHIMAJIOB JUISl JIEKTPOCTATHYECKOTO MOJs (KaK OAHOPOIHOIO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CyTIEPNO3ULUN SIEKTPUUECKUX TTOJIECH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOM ceprl. [Tone paBHOMEpHO
3apsHKEHHOTO 10 00BhEMY mapa. [lose paBHOMEpHO 3apsHKeHHONW O€CKOHEUHOM
1ockocTy. KapThHbl TUHUN HANPSHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIIMATBHBIX
ITIOBEPXHOCTEMN.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.
JIMDNEKTPHUKY B AIEKTPOCTATUYECKOM TToJIe. J{MaeKTpruyeckas MpOHUIIAEMOCTh
BEILECTBA.

Konpnencarop. DONeKTpOEMKOCTh KOHIEHCATOpa.  DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapaiienpHOE ~ coeanHEHME KOHJEeHcaTopoB. [locnenoBarenbHOE COEIMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.
Texuuueckue YCTPOMCTBA U TEXHOJIOTUYECKHE MPOIECChI: 3JIEKTPOCKOT,
IIEKTPOMETD, AIIEKTPOCTATUYECKAS 3alluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTtop Ban ae I'paada.

JleMoHCcTpanuu

Y CTpoiCcTBO 1 NPUHLIMN AEUCTBUS SJIEKTPOMETPA. DIEKTPUUECKOE MOJIE 3aPIKEHHBIX
IaPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Mopnens anekTpocratnyeckoro reHeparopa (Ban ge ['paada). [IpoBonnuku B
AIEKTPUYECKOM MOJIE.

DneKkTpocTaThuecKas 3amiuTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA IIOCTOSHHON U TIEPEMEHHON EMKOCTH.
3aBUCUMOCTB JIEKTPOEMKOCTH MIIOCKOTO KOHAEHCATOPa OT IO MIACTHH,
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pacCTOAHUS MEXKIYy HUMU U JUAJIEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsSHKEHHOT0 KOHIEH CAaTopa. 3apsiika U pas3psiika
KOHJIEHCATOpa YEPE3 PE3UCTOP.

YdeHUYeCKUi IKCIIEPUMEHT, TaOOpaTOpHbBIE padOThI, TPAKTUKYM

OneHka CHJT B3aMMOJIEHCTBHS 3aPSKEHHBIX TEll.

HabGnronenue npeBpalilieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOANOA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIIUATIOB (HAMIPSYKEHUSI) IPU MOCTIE0BATEILHOM
COEIMHEHNHN KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHIECHCATOpa Yepe3 PE3UCTOP.

Tema 2. IIoCTOSTHHBIN ANEKTPUYECKUI TOK

Cuia toka. [TocTosIHHBIN TOK.

VYcioBUs CyIECTBOBAHUS IIOCTOSHHOTO JIEKTPUYECKOr0 TOKa. MICTOUHMKH TOKa.
Hanpstxenne U u OJ1C &.

3akoH Oma I ydacTKa [enu. DJIEKTPUIECKOE COITPOTUBIICHHUE. 3aBUCUMOCTh
CONPOTHUBJIEHUS OAHOPOJHOTO ITPOBOJAHUKA OT €r0 JUIMHBI M TUIOIIAIN ITONIEPEYHOTO
ce4YeHUs. Y IETbHOE CONTPOTUBJIEHNE BEIIECTBA.

IlocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COCIMHEHNUE IPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux uenei. [Tpasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—JIenna.

MONIHOCTE  DJIEKTPUYECKOTO TOKA. TemioBas MOIIHOCTb,  BbLAENIsIEMas HA
pe3ucTope.

OJIC u BHyTpEeHHEE CONMPOTUBIICHNE HCTOYHHMKA TOKA. 3akoH OMa 1151 TOJTHOM
(3aMKHYTOI1) 2JIEKTpUUECKOM 1ernu. MOoIHOCTh NCTOYHUKA Toka. KopoTkoe
3aMbIKaHHUE.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: AaMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUMK IIEKTPUUECKON IHEPTUH.

JemoHcTpanuu

W3mepeHne CUiTbl TOKA U HaIIpSKEHUS.
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HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUIsl pE3UCTOPA, JIAMITB
HAKAJIMBAHMS U CBETOJMOAA.

3aBUCUMOCTD CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IIJIOIIAIN
MOMNEPEYHOr0 CEYEHHS U MaTeprara.

HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS MTPU OCTOSSHHOM
HaIPSHKCHUM.

[Ipssimoe u3mepenue IJIC. KopoTkoe 3aMbIkaHHe TaIbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bI coeTMHEeHNs] HCTOYHUKOB ToKa, DJ[C Gatapei.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKIY MOJTKOCAMU UCTOYHHUKA TOKA OT CHJIBI
TOKA B LICIIH.

Y4yeHn4ecKkuil HIKCIIEPUMEHT, JIa0OpaATOPHBIE PAOOTHI, MPAKTUKYM

HccnenoBanne CMEIIAHHOTO COEAMHEHMS pE3UCTOPOB. M3MepeHue yieapHoro
COIPOTUBJIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA OT HANPSKEHUS JUIsl JIAMITbl HAKaJTUBaHUS.
VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3apucumocty D/1C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU IIPU
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXIY MOJTKOCAMU UCTOYHHUKA TOKA OT CUJIBI
TOKa B LICTIH.

HccnenoBanre 3aBUCHMOCTH TIOJIE3HOW MOIIHOCTHA MCTOYHHMKA TOKA OT CUJIbI TOKA.
Tema 3. Toku B pa3nuuHbIX Cpeaax

DnexkTpudecKas MpoBOAUMOCTb Pa3IMYHbIX BEIIECTB. JIEKTPOHHAS IPOBOJAUMOCTD
TBEPBIX METAIIOB. 3aBUCUMOCTh CONPOTUBJICHUSI METAJIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DOnexkTpudecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB. [[0aynpoBOAHUKY.
CoOcTBeHHas U TPUMECHasi TPOBOJUMOCTH MOTYTPOBOJHUKOB.

CaoiicTBa p—N-tiepexosa. [lomynpoBoAHHUKOBBIE PUOOPHI.

DJIEKTPUYECKHUIM TOK B DJIEKTPOIUTAX. OJICKTPOIUTHUUYECKAS] THCCOLMALIMSL.
DnekTponu3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.
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DIIEKTPUYECKHM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITEIbHBIN pa3psl.
Paznuunblie TMIIBI camoOCTOATENBHOTO paspsana. Monnus. [1nazma.

TexHuyeckne ycTporucTBa U NPaKTUUECKOE MPUMEHEHHUE: Ta30paA3PSAIHBIE JIAMIIBI,
3JIEKTPOHHO-JIy4eBasi TpPyOKa, OTYNPOBOJHUKOBBIEC TPUOOPHI: IUO/, TPAH3UCTOD,
dboToanos, CBeTOANO, TalIbBAHUKA, pAapUHUPOBAHUE ME/U, BHIIJIABKA aJTIOMUHUS,
AIEKTPOHHA MUKPOCKOIIHS.

JleMoHcTpanuu

3aBUCHUMOCTb CONPOTUBJIEHUSI METAILIOB OT TeMIlepaTypsl. [I[poBoAMMOCTh
AIIEKTPOIUTOB.

3akoHsl 3ekTposm3za dapazes.

HckpoBoil paspsii ¥ MPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METANIOB U MOJIYIPOBOJHUKOB. OJJHOCTOPOHHSIS
IIPOBOJIMMOCTB AUOJA.

VYyeHnueckuil SKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, IPAKTUKYM

HaGmronenue anextpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

OuU3NYECKUN NPAKTUKYM

CrniocoObl n3MepeHus: GU3NYECKUX BEIUYUH C UCIOJIb30BAHUEM aHATIOTOBBIX U

U POBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYNKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEPEHUHN (PU3NUECKUX BEJIHYHMH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, NCCCAOBAHUM 3aBUCUMOCTEH (hU3UUCCKHUX
BEJIMYMH, MPOBEPKA MPEJIOKEHHbIX THUNOTe3 (BBIOOp W3 paboOT, OINMCAHHBIX B
TEMaTHYECKHX pa3jienax «YUeHUYEeCKHI 3KCIIEpUMEHT, 1a00paTopHble pabOTHI,
MPAKTUKYM»).

MexnpeaMeTHbIe CBA3U

Nzyuenue kypca pusnku yrinyoaéHHoro ypoBHs B 10 kitacce oCylIeCTBISETCS C
Y4ETOM CO/IEpKATENBHBIX MEKIPEIMETHBIX CBSI3EH C KypcaMu MaTEMaTUKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.
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MexnpenMeTHbIE TOHITHS, CB3aHHbIE C U3YYEHUEM METOJIOB HAYUYHOI'O MTO3HAHUS:
SIBJICHHE, HAYYHBIN (DaKT, TUTIOTE3a, (U3UYecKasi BeTUINHA, 3aKOH, TEOPHS,
HaO0JI0ICHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE, MOTPEIIHOCTH
WU3MEPCHUN, U3MEPUTETHHBIC PUOOPHI, U(PPOBaAs TAOOPATOPHSL.

Martematuka: Pemenne cucremsl ypaBHeHU. JInnelinas GyHkims, mapadoina,
runepOoa, ux rpaduku 1 cBoiicTBa. Tpuronomerpuueckue GyHKIUNA: CUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI
U UX MPOEKIUU HAa OCH KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonorus: Mexanndeckoe ABMKCHHUE B )KHBOU mpupoie, muddy3us, 0cMocC,
TEII000MEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl,
YTHIIM3AIUsl OMOOPTaHUYECKOTO TOIUIMBA JJI BHIPAOOTKH «TEIJIOBOI U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKCHUE U KaNWJUIAPHBIC SBJICHUS B PUPOJIE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

XuMusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, MOJIy4YeHUE HAHOMATEepUasoB, TEILUIOBbIE CBOMCTBA
TBEPIBIX TEJI, KUJIKOCTEN U ra30B, )KUAKAE KPUCTAIIbI, SJIEKTPUUECKUE CBOMCTBA
METAJIJIOB, JICKTPOJUTHYECKAS TUCCOLMAIINS, TAIbBAHUKA, DJICKTPOHHAs
MUKPOCKOTIHS.

['eorpadusi: BmaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHosorus: npeodpazoBaHUe ABUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET
CYXOr'0 U KHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKIINU (KPOHIITEIH,
penieTyaTbie KOHCTPYKIIUU ), UCTIOIb30BaHUE 3aKOHOB COXPAHEHUS MEXAHUKHU B
TeXHUKE (TUPOCKOII, BOJIOMET U JIPYTUE), IBUTATENIb BHYTPEHHETO CrOpaHus, mapoBast
TypOrHa, OBITOBOI XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH TOTyUCHUS
COBPEMEHHBIX MaTE€pPUaIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3eMJICHUE DIIEKTPONTPUOOPOB, ra30pa3psaHbIe

JIaMTIBI, TTOTYTIPOBOTHUKOBBIC TPUOOPHI, TAIbBAaHUKA.

11 KJIACC
Paznen 4. DnextpoauHamMuka
Tema 4. MargutHoe mosie
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B3anmopeiicTBrE MOCTOSSHHBIX MarHUTOB Y TPOBOJHUKOB C TOKOM. MarHuTHoOE moJie.
Bektop MarHuTHOM MHAYKUMH. [IpyHIUI Cynepno3nnuy MarHuTHLIX 1ojeu. Jlnaun
MAarHuTHOW WHIYKIIUH.

MaruutHoe 10Jie NPOBOAHMKA C TOKOM (IIPSMOrO NPOBOAHHMKA, KATYLIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenna, e€ HanpaBlieHHE U MOJyJIb. JIBUYKEHME 3apsSKEHHON YaCTHUILIBI B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cuibl JlopeHna.

MaruuTtHoOe nosne B BemecTse. PeppOMArHETHKY, ITapa- U JUAMarHETHKHU.
TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE MPOLECCHI: TPUMEHEHUE TTOCTOSIHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOABUTATEND KOO,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHL.

JlemoHCTpauuu

KapTtuna nuHUI HHIYKIIMYM MAarHUTHOTO TOJISL TOJIOCOBOTO M IMOAKOBOOOPA3HOTO
ITOCTOSTHHBIX MAarHUTOB.

KaptrHa nMHUI MarHUTHOM MHYKIWH TOJIA IJIMHHOTO MPSMOTO IPOBOIHHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmozenicTBrue 1ByX IPOBOJIHHUKOB ¢ TOKOM. Cuia Amriepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMTT AEUCTBUS AIEKTPOU3ZMEPUTEIHHOTO TPHUOOPA MArHUTOAIEKTPUUECKOM
CUCTEMBL.

VY4yeHnueckuil HIKCIIEPUMEHT, JIa0OpATOPHbIE PAOOThI, MPAKTUKYM

HccnenoBanre MarHuTHOTO IOJIA OCTOSTHHBIX MAarHUTOB. MccinenoBanue CBOMCTB
(beppoMarHeTUKOB.

HccnenoBanne nercTBUS NOCTOSTHHOTO MAarHUTa Ha paMKy ¢ TOKOM. M3mepenne
cuiIbl Amrepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. DnekTpomMarHuTHas UHAYKIHS

SIBieHue 2IIeKTPOMAarHuTHOM MHAYKIMHU. [I0OTOK BEKTOpa MArHUTHON UHAYKLIWH.
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OJIC nnayKuuu. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu @apanes. Buxpesoe
anekTpuueckoe noie. Toku Dyxo.

S/1C uHIyKIHH B IPOBOJHUKE, IBMXKYLIEMCS B OJHOPOXHOM MarHMTHOM IIOJIE.
[IpaBuiio Jlenna.

NuaykTtuBHOCTB. KaTyllika HHAYKTUBHOCTH B LIENM NOCTOSIHHOTO TOKA. SIBlIeHHE
camonHAYyKIuK. DJIC caMOMHIYyKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
TexHUu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHl: MHAYKIIUOHHAS 11€Yb,
COJICHOMI, 3aIlIUTa OT 3JEKTPU3ALIMH TEJ IPU IBH)KEHUH B MAarHUTHOM T0JI€ 3EMIIH.
JleMoHcTpanuu

Habitoienue siBieHus 31eKTPOMarHuTHOM UHYKITUH.

Hccnenosanne 3apucumoctu D/1C HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
IIOTOKa.

[IpaBuio Jlenua.

[laneHue MaruuTa B alFOMUHUEBON (MeIHOM) TpyOe. SIBjIeHrne CaMOMHTYKIIHH.
Hccnenosanue 3aBucumocty J/JC caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUSI CHUJIBI
TOKa B LICTIH.

Y4yeHnuecKuil IKCIIEpUMEHT, JIabOpaTOpHbIe PabOThI, MPAKTUKYM

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHONW MHAYKIUU. OnpeneneHne nHAyKIUU
BUXPEBOT0 MarHUTHOIO 1oJis. VcciienoBanue siBIEHUs CAMOMHIYKITUH.

CO6opka MoJIeH 3JIEKTPOMAarHUTHOTO FT'eHEPATOpa.

Pasnen 5. KonebGanusa v BOITHEBI

Tema 1. Mexanuueckue koneOaHus

KonebatenbHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konedanus. KunemMarnueckoe u AMHAMUYECKOE OMMCaHUE.
DHepreTuuecKoe ONUCcCaHue (3aKOH COXPAaHEHUsI MEXaHUYECKOM 3Heprun). BeiBox
JTUHAMHYECKOT0 OMHUCAHUs TAPMOHUUECKUX KOJICOaHHM U3 UX SHEPTETUYECKOTO U
KMHEMaTU4YECKOTO OMUCAHMUSL.

Awmruntyaa u asa konedanuid. CBsi3b aMIUIUTY bl KOJICOAHUN UCXOAHON BEITMYUHBI
C aMIUIMTYJaMu KojeOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora kosiebanuii. [lepro Manbix CBOOOIHBIX KOIeOaHUMH
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MaTeMaTUYeCcKoro MasgTHuKa. [lepro cBOOOHBIX KOIeOaHUM NPy KUHHOTO
MasTHHUKA.

[TonsiTue o 3aTyxaromux koyeOanusx. BeiHyKeHHbIe KosiebaHus. Pe3onanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHusl Ha BUJ pE€30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUYECKHE MPOLECCHI: METPOHOM, Yachl, KAUellH,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceficmorpad.

JlemoHCcTpannmn

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnronenue HE3aBHUCUMOCTH  INEPHOJAa  MaJbIX KoJeOaHuil Tpy3a Ha
HUTU OT aMIUTATYBI.

HccnenoBanre 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
K0J1Ie0aHUM OT CONPOTUBIICHUS.

HccnenoBanue kojaebaHuii rpy3a Ha MAaCCUBHOM NMPY’KUHE C LENbI0 (POPMUPOBAHMUS
IPEACTaBICHUN 00 UIeaTbHON MOJEIH MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs SHEPTUH MU KoJIeOaHUsIX Ipy3a Ha npyxkuHe. MccnenoBanue
BBIHY’KJICHHBIX KOJICOaHUM.

HaOmronenue pezoHanca.

YyeHn4yeckuid SKCIIEPUMEHT, J1a00paTOpHbIE PaOOTHI, MPAKTUKYM

N3mepenune nepruoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydeHne 3aKOHOB JIBM>KEHUS TeJa B X0JI€ KoJIeOaHHUI Ha yIIpyroMm IMojBece.
N3yuyenue nBUKEeHUSI HUTAHOTO MasiTHUKA. [IpeoOpazoBanue sHepruu B Npy>KMHHOM
MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTMTYIbI 3aTyXatonux koynebanuit. Mccnenosanue
BBIHYKJICHHBIX KOJICOaHUM.

Tewma 2. DnekTpoMarHuTHbIC KOJICOaHMS

Konebarenbnbrit koHTYp. CBOOOIHBIE MJIEKTPOMAarHUTHBIE KOJICOaHUs B U€ATHHOM
KoJiebaTenpHOM KOHTYype. @opmyna TomcoHa. CBs3b aMIUTUTYABI 3apsiaa
KOH/ICHCATOpa C aMILTUTYI0M CHUJIbI TOKa B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxarolue IeKTPOMarHuTHbIe KojieOaHus. BoIHYKI€HHbIE 3JIEKTPOMAarHUTHbBIE
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KoJIeOaHUsl.

[IepemeHHBII TOK. MOIIHOCTD IEPEMEHHOT0 TOKA. AMIUIMTYHOE U JIEHCTBYIOLLEE
3HAYEHHUE CUJIbI TOKA U HAIIPSLKEHUS [IPU pa3iIndHON opme 3aBUCUMOCTH
IIEPEMEHHOT0 TOKA OT BPEMEHH.

CuHycOMIAbHBIN IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOP U KaTyIlKa
VMHIYKTUBHOCTH B LIENIY CUHYCOUJAIBHOTO IIEPEMEHHOI0 TOKa. P€30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneaneHelil Tpancopmatop. [IpousBoacTBo, nepenaya u noTpediieHue
AIEKTPUYECKON SJHEPTUH.

DKOJIOTMYECKHE PUCKH NPU TPOU3BOJICTBE 3EKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCEIHEBHOM JKU3HH.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE MPOLECCHI: AEKTPUIECKUN 3BOHOK,
reHepaTop NMEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

JlemoHCTpauuu

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTHU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KojieOaHuid. ['eHepatop He3aTyxarommx
AJIEKTPOMArHUTHBIX KoJiebaHuil. MoJienb 371eKTpPOMarHuTHOTO TeHepaTopa.
BbIHYXI€HHbIE CUHYCOUAIbHbIE KOJIEOAHUSI.

Pesucrop, kaTyIka HHAIYKTUBHOCTHA U KOHAEHCATOP B LIENU IIEPEMEHHOIO TOKA.
Pe3sonanc 1npum mocienoBaTebHOM COEMHEHNHN PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

VYCeTpoiicTBO ¥ IPUHITUIT ACUCTBUS TpaHCcpopmaTopa. Mojaenb TUHUU
AIEKTPONIEPEAAYUH.

YyeHndeckuii SKCIIEPUMEHT, JIa00paTOpHBIC PabOThI, MPAKTUKYM

N3yuenue tpancpopmaropa.

HccnenoBanne  MEPEMEHHOIO TOKAa 4epe3 MOCIEAOBATEIbHO COECIUHEHHBIE
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HabGnronenue 351eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.
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Tema 3. Mexanuueckue u 3JIeKTPOMAarHUTHbIE BOJTHBI

MexaHnueckue BOJHBI, YCIOBUS UX pacrpocTpaHeHus. [lonepeyunbie U mpo10abHbIE
BOJIHBI. [lepro, CKOpOCTh paclipoCTpaHEHUs U JIMHA BOJIHBI. CBOKCTBA
MEXaHUYECKUX BOJIH: OTpaKEHUE, IPEIIOMIICHHE, UHTephEPEHITUS U TUPPAKITHSL.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3Byka. IllymoBoe

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

DNEeKTPOMarHUTHBIC BOJIHEL. VYcioBuss  M3My4YEHUS 3JIEKTPOMArHUTHBIX
BOJIH.
B3aumnast opueHTanus BEKTOPOB E, BT, U B DJIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIIOMIIEHUE, MTOISIPU3aLs,
uHTephepeHIus 1 udpakius.

[IIkana >N€KTpOMarHUTHBIX BOJH. [IpuMeHEeHuEe 53JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI paJUOCBA3H U TENEBUACHUS. Paguosiokanus. DIeKTpPOMarHuTHOE
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHU4eCcKUe yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajiap, paAuonpuEMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METULIUHE.

JlemoHCTpauuu

OOpa3zoBaHue U pacpoOCTPaHEHUE MOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.
KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KojieOaHuit. HaOmtoeHue oTpaxeHus u
npesioMJIeHUsI MeXxaHudeckux BoJiH. Habmonenne nurepdepeHuu u tuppakuuu
MEXaHUYECKUX BOJIH. AKYCTUYECKUN PE30OHAHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

Habmoienue cBsi3u TpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON
KOJIeOaHMIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKeHHE, MTPEIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

O6HapyxeHue nH(PpaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.
YyeHndeckuii 3KCIIEpUMEHT, J1a00paTOpHbIE PadbOThI, MPAKTUKYM
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M3yyenue napameTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Ontuka

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM cpene. JIyu ceera.
TodeuHbIli HCTOYHUK CBETA.

OtpaxeHnue cBeta. 3akoHbl OTpakeHus cBera. [locTpoeHue u300paxeHUi B
wiockoM 3epkane. Cepudeckue 3epkana.

[TpenomiieHue cBeTa. 3aKOHBI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN MTOKA3aTeNb
npesnomieHus. OTHOCUTENbHBIN NOKa3aTens npesoMieHus. [locTosHCTBO 4acTOThI
CBETA U COOTHOILIEHUE JUIMH BOJIH MIPH MEPEX0JE MOHOXPOMATUYECKOTO CBETA Yepe3
I'PaHHUILly pa3zeiia JByX ONTHYECKUX CPEN.

Xop nyueii B mpusme. Jucnepcus cBera. CnoxxkHbli cocTaB Oesoro ceera. L{ser.
[TosnHOE BHYyTpeHHEE oTpakeHue. [IpeaesbHbIi yroul MoJIHOro BHYTPEHHETO
OTpaXEHUS.

Cobuparomiye u pacceuBaromiye JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKass cuja TOHKOW JIMH3bI. 3aBHUCHUMOCTh (DOKYCHOI'O pacCTOSHUS
TOHKOM C(epUUECKO JIMH3BI OT €€ TEOMETPUU U OTHOCUTEILHOTO TIOKA3aTeNs
IIPEJIOMIICHHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ ay4a, IPOLIEAIEro JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTHYECKOU
ocu. [TocTpoenue n300pakeHHit TOYKU U OTPE3Ka MPSIMOM B COOMPAIOIITNX U
paccenBarOIINX JUH3aX U UX CUCTEMaX.

OnTuyeckue mpudopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTHUYecKasi CUCTEMA.
[Ipenenbl MNPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. atepdepenuns cera. KorepeHTHbIE HCTOUYHUKH. Y CJIOBUS
HaOJI0/ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsr! kilaccuueckux HHTEP(PEPEHIIMOHHBIX CXEM.
Hudpakuus cseta. Judpakimonnas pemerka. Y cioBre HaOI0AEHUS TJIaBHBIX
MaKCHMYMOB IpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO
PELIETKY.

[Tongapuzauus csera.
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TexHuuecKue yCTpoMCcTBa M TEXHOJIOTMYECKUE IPOLIECChI: OYKH, JTyTa, EPUCKOII,
doToamnmapat, MUKPOCKOTI, MPOSKIIMOHHBIN ammapart, IpOCBETICHNE ONTHKH,
BOJIOKOHHAsSI OTITHKA, TU(PAKIIMOHHAS pEHIETKA.

JleMoHCcTpanuu

3akoHbI OTpakeHHUs cBeTa. MccieqoBanue npesioMIIeHHS CBETA.

Habnrogenue nogHOro BHyTpEHHEro oTpakeHus. Mozesb CBETOBO/IA.
HccnenoBanre X0/1a CBETOBBIX IIYYKOB YEPE3 TUIOCKOMAPAIUIEIbHYIO IUIACTUHY U
pU3MYy.

HccnenoBanue cBOMCTB M300pakeHUi B IMH3aX. MoJen MUKPOCKONa, TEIECKOIIa.
Hab6mronenue naTepdepennnu cBera. HaGmroaeHne 1IBETOB TOHKUX TIEHOK.
Hab6monenune nudpakium ceera.

N3yuyenue nudpakumonHoit peméTku. Habmonenre nudpakiimoOHHOTO CIIEKTpA.
Habmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAMPsHKEHUH.
YyeHn4yeckuit IKCIIEPUMEHT, JIa0OpaTOpHbIe PabOThI, MPAKTUKYM

N3mepeHne nokasaTesns NpeJoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUA OT BELIECTBA (Ha MpuMepe
JKUJIKUX JIMH3).

N3mepenne PoKyCHOro pacCTOsIHUS paccenBaromux JuH3. [lonyuenue nzobpaxxenus
B CUCTEME U3 IJIOCKOTO 3epKajia 1 JTuH3bl. [lonydyeHne nzoopaxeHus B cucteMe u3
JBYX JINH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIuN CBETA.

N3yyeHue noysipu3alum cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.
N3yuyenune nHTEpPEpEeHINH JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

Habmronenune nucnepcun.

HabGnronenue u uccnenoBanue AMPpaKkuOHHOTO criekTpa. M3mMepeHue IIuHbl
CBETOBOM BOJIHBI.

[Tonyyenue crekTpa U3JIy4eHHs] CBETOAMOJA MPU  MOMOIIU JU(PAKIIMOHHON
PELIETKH.
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Paznen 6. OcHOBBI crielMaabHON TEOPUHU OTHOCUTEIIBHOCTH

['panuLbl MPUMEHUMOCTH KJIACCUUECKOU MeXaHUKU. [locTynmarsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBall. [IpeodbpazoBanus Jlopenua. YcnoBue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHH U
COKpAIECHUE JIJTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTULIBI. DHEPIHUs MTOKOS.
TexHHUYeCKUe YCTPOMCTBA U TEXHOJIOTMYECKUE TIPOLECCHI: CIYTHUKOBBIE TPUEMHUKH,
YCKOPUTEIN 3apS’KEHHBIX YaCTHULL.

YyeHndyeckuit IKCIIEPUMEHT, JIa0OpaTopHbIe PabOThI, MPAKTUKYM

OnpeneneHne UMITYJIbCa U SHEPTUH PEISATUBUCTCKUX YacTHI] (1o ¢poTorpadusm
TPEKOB 3aps>KEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas dusuka

Tema 1. KopnyCkynsspHO-BOJIHOBOU Iyajnu3m

PaBHOBecHOE TEIIOBOE U3IIy4YeHUE (M3TyUeHHE aOCOTIOTHO YEPHOTO Tea). 3aKOH
cMmenieHud Buna. ['unoresa [1nanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dororddext. OnbiTel A.I'. Cronerosa. 3akonsl GpoTtodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «KpacHas rpanuiiay gorodrddekra.

JlaBieHue cBeta (B YaCTHOCTH, JIaBJIEHUE CBETA HAa a0COJIFOTHO MOTJIONIAIONIYIO U
a0COJIFOTHO OTpakaroIlyro nmoBepxHocTh). OnwiThl [1.H. JleGenena.

BosHoBBIE cBOMicTBA yacTull. BosHb! ne bpoitns. [{nvnHa BosHb! ae bpoins u
pa3Mephl 00JIaCTH JIOKAIU3aIlUK JBUKYIIEHCS YacTUllbl. KoprmyckynsipHO-BOITHOBOM
nyanusMm. J{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka n3mepennii B MUKpomupe. COOTHOIIEHUS HEOTIPeneIEHHOCTEH
I'eiizenbepra.

TexHuueckue ycTpoucTBa U TEXHOJIOTUYECKUE ITPOLECCHI: CIIEKTPOMETD,
dboTodEMEHT, POTOAATIHK, TYHHETBHBIN MUKPOCKOTI, COJTHEUHAs Oarapes,
CBETOUO/.

JemoHcTpanuu
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®dotordPdekT Ha yCTaHOBKE ¢ IIMHKOBOM IIacTUHOU. McciienoBanue 3aKkoHOB
BHemHero GporoaddekTa.

HccnenoBanre  3aBUCUMOCTH CONPOTHUBJIEHUSI  MOJYIPOBOJIHUKOB OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

YdeHnYeCKui IKCIEPUMEHT, JJaOopaTOpHBIE pabOThI, MPAKTUKYM
HccnenoBanue Gporopesucropa.

N3mepenne nmoctostHOM [Imanka Ha ocHOBE uccnenoBanus Gporodddekra.
HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUS.
Tema 2. ®usuka atoma

OMnBITHI 0  HUCCJIENOBAHMIO  CTPOCHHSI  aroma. IInanerapHas
MOJIEITh atoma Pesepdopna.

[Toctynatel bopa. M3nyuenue u norsoiieHue GOTOHOB MpHU MEPexoie aToMa ¢
OJIHOTO YPOBHS SHEPTUH HA JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrun atoMa Bogopoaa. CioHTaHHOE U
BBIHYKJICHHOE M3JIy4yeHue ceta. Jlazep.

TexHn4ecKkre yCTpOMCTBa U TEXHOJOTUYECKHUE MPOLECCHI: CIEKTPAIbHbIA aHATU3
(ciekTpocKoI), 1a3ep, KBAaHTOBbIN KOMIIBIOTED.

JleMoHCcTpanuu

Mopnens onsita Pesepdopaa. Habmronenue mmHeHIaThIX CIIEKTPOB.

Y CTpOMCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YacThUll. OnpeaeeHue JJINHbI
BOJIHBI JIA3EPHOTO U3JIYYEHUS.

YyeHn4yeckui SKCIIEPUMEHT, JIa00paTOpHbIe PabOThI, MPAKTUKYM

Hab6nrogenue mMHeHyaToro CuekTpa.

HccnenoBanne  CHEKTpa pa3peKEeHHOro aTOMapHOTo BoJopoJa |
U3MepeHue MocTostHHoM Punbepra.

Tema 3. @u3nka aTOMHOTIO SIIpa U AJIEMEHTAPHBIX YACTHI]

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsia sapa. MaccoBoe 4ucio
anapa. M30t1orsl.

PannoaktuBHOCTH. Allba-pacnaj. DIeKTPOHHBINA U MO3UTPOHHBINA OeTa-pacmal.
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["'amMma-u3inyuenue.

3aKoH paJuoaKkTUBHOIO pacnaaa. PannoakTuBHble W30TONBI B pupojie. CBolicTBa
VOHU3UPYIOLIETO U3TydeHns. BinsHue paquoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.
EctectBennslit pon uznyuenus. Jlozumerpus.

OHeprus CBA3HM HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macch sapa.

SAnepusie peakun. [lenenue u cunres auep. Anepusie peakropsl. [Ipodiaemsl
YIPABJISIEMOT0 TEPMOSAEPHOIO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl PA3BUTHS SIE€PHOM
DHEPreTUKH.

Mertonae! perucTpalvy U UCCIIETOBAHUS AIEMEHTAPHBIX YacThll. DyH1aMeHTaabHbIe
B3aMMOJICUCTBUA. bapHOHBI, ME30HBI U JIENTOHBI.

[IpencraBnenne o CranmapTHONM Mozen. KBapK-TJIFOOHHAs MOJENb aIPOHOB.
®usuka 3a npeaenamu CtanmapTHor Moaenu. TEéMHass maTepus U TEMHAsS YHEPTHSL.
EnuncTBO u3nyeckoil KapTUHBI MUDA.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIEPHBIA peakTop, aToMHasi 600MOa, MarHUTHO-
pe30HaHCHast ToMorpadusi.

Y4yeHn4ecKkuil HKCIIEpUMEHT, JIabopaTopHbIe paboThl, MpakTukyM MccnenoBanue
TPEKOB YacTHI] (110 TOTOBBIM oTorpadusam). MccienoBanue painoakTUBHOTO (pOHA €
UCIOJIb30BaHUEM J103uMeTpa. M3yueHue norioueHus 0era-4acTul allOMUHHUEM.
Paznen 8. DnemMeHThl aCTPOHOMUU U acTpOU3UKU

Orarbl pa3BUTUS aCTpOHOMHUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHOMUU. [ [pUMEHMMOCTD 3aKOHOB (PM3HUKU JJI1 OOBSICHEHUS] IPUPO/IbI
KOCMHUYECKHX 0OBEKTOB.

MeTonbl acCTpOHOMUYECKUX HcciieoBaHUN. COBpEMEHHBIE ONITUYECKHUE TEJIECKOIIbI,
pPaaANOTENECKOIbI, BHEATMOC(EpPHAst aCTPOHOMHSI.

Bun 3B€3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JIBH)KEHUE.
ConneuyHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU. J{narpamma «CIeKTPaIbHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOW MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3/1 IJIaBHOU MOCJIEI0BATEIbHOCTH. BHYTpEHHEE CTPOEHUE 3BE3 .
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CoBpeMeHHbIE IPEACTABIEHUS O MPOUCXOKICHUH U 3BoirolMK CoJIHIIA U 3BE3.
DTanbl KU3HU 3BE3L.

Muieunsiii [TyTs — Hamia I'anaktuka. [Tonoxenne u aemxkenue ConHua B ['anakTuke.
Turnel raiakTuK. Paguoranaktuku v kBa3zapbl. YEpHBIE BIPHI B siApaxX rajJakTHK.
Bcenennas. Pacmmpenne Beenennoii. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PeMKkTOBOE M3IIyUEeHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka. Hepeménnbie mpoOiempl
aCTPOHOMMUH.

Ydennuyeckue HaOIIOACHUS

HabGnronenus 38€34H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIs1 ONIPECIICHUS TIOJI0KEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be3/1usi CeBEPHOTo MOIYIIAPHs U SIPKUE 3BE3]IBI.
Hab6mronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTICHUH.
PU3NYECKUN IPAKTUKYM

Cnioco0Ob1 n3MepeHus (GU3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTETHHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIC MOTPEIIHOCTA U3MEPEHUM (PUBHUYECKUX BEJIUYKH.
OueHka rpaHull MOrPeuIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCACAOBAHNN 3aBUCUMOCTEHN (DM3UUICCKHUX
BEJIMYMH, MPOBEPKA MPEITI0KEHHBIX TUIIOTE3 (BBIOOP U3 PabOT, ONMKMCAHHBIX

B TEMAaTUYECKUX pa3jiesax « Y UeHUUECKH SKCIIEPUMEHT, JIa0opaTOpHbIE PabOThI,
MPAKTUKYM» ).

Oo6o0u1aroiee NOBTOPEHUE

O06001IeHNE U cUCTeMAaTH3alus COIepKAHUs pa3IeioB Kypca «MexaHukay,
«MonekynspHas ¢Gu3uKa U TEPMOJIUHAMUKAY, «DIEKTPOoIUHaAMUKay, «Konebanus u
BOJTHBI», « OCHOBBI CHIEITUATBHONM TEOPUH OTHOCUTEIILHOCTHY, «KBaHTOBas hrzmkay,
«INEeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb pu3uku u acTpOHOMHUM B YKOHOMHUYECKOM, TEXHOJOTUUECKOM, COLIMATBLHON 1
ATUYECKON chepax AesITEIHbHOCTH YEIOBEKa, POJIb U MECTO (PM3HKHU U aCTPOHOMUU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA, 3HAYCHUE ONMCATEIILHOM,
CUCTEMATU3HUPYIOUIEH, O0BSICHUTEIBLHON U MPOTHOCTUYECKON PYHKIUHN (hr3rnuecKoit
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TEOpUH, poJib (PU3UUECKON TEOPUH B (POPMHUPOBAHUM NPEACTABICHUIN O PU3NYECKOM
KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUPa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJE.

MexnpenMeTHsIe CBSI3H

Nzydenne kypca pusuku yrinyonéaHoro ypoBHs B 11 kimacce ocymiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEKXIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTEMaTUKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

MexnpeMeTHbBIE IOHSTHS, CBA3AHHBIE C U3YYEHHEM METOJI0B HAYYHOI'O ITO3HAHHUS:
SIBJICHUE, HAYYHBIN (aKT, runoresa, (Gu3ndeckasi BeIMUHHA, 3aKOH, TEOPHS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MO/IENb, U3MEPEHNUE, MTOTPEITHOCTH
U3MEPEHU, N3MEpUTENIbHbIE TPUOOPHI, IU(PPOBas 1adopaTOpusl.

Marematuka: Pemenue cucremsl ypaBHeHU. Tpuronomerpuueckue GyHKIIUN:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB. [IponsBoaubie
aneMeHTapHbIX QyHKIui. [Ipu3Haku mogoOus TpeyroibHUKOB, ONPEACICHHE
IUIOIA/IU TUIOCKUX UTyp U 00BbEMa Ted.

buonorus: anexkTpuueckue IBJIECHUS B )KUBOW IPUPOE, KOJIeOATEIbHbIE ABUKEHUS B
YKWBOW MPUPOAE, IKOJIOTUYECKUE PUCKH IPU TPOU3BOJICTBE AIEKTPOIHEPTUH,
AJIIEKTPOMArHUTHOE 3arps3HEHNUE OKPYXKAIOLIEHU Cpelbl, YIbTPa3ByKOBask JUArHOCTUKA
B MEIMIIMHE, ONTHYECKUE SBJICHUS B )KUBOU MIPUPOJIE.

XHUMUs: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKAsk CTPYKTYpa TBEPABIX TE,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON pEMIETKY, CIEKTPAIbHBIA aHAIU3.
['eorpadusi: MarHUTHBIE MOIOCA 3EMIIH, 3aJIEKU MAarHUTHBIX pyA, (poTochEMKa
3eMHOI MMOBEPXHOCTH, cericMorpad.

TexHoNorus: NPUMEHEHNE MMOCTOSHHBIX MAarHUTOB, AJIEKTPOMAarHuTOB,
3JIEKTpOIBUTATENb SIKOOHU, FreéHepaTop MEPEMEHHOT0 TOKA, MHAYKIIMOHHAS TeYb,
JIMHUAH DJIEKTPOIIepeaad, dJIEKTPOABUTATEINb, paap, paIuoIpUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neusb, yabTpa3ByKoBasi IMarHOCTUKA B TEXHUKE,
POEKIMOHHBIN anmapaT, BOJJOKOHHAs ONTHKA, COJIHEYHAst OaTapes, CIyTHUKOBbIE

NPUEMHHKH, SJIE€PHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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I[lnanupyemble pe3yabTaThl

JIMYHOCTHBIE pE3yNbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS Y4eOHOT0 npeameTa « DU3MKa» TOTKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIMXCSl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTU, CUCTEMOM [IEHHOCTHBIX
OpUEHTAlU, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUMUCKOTO 00IIECTBA, PACIIUPEHHUE KU3HEHHOTO
OMBITA U OIIBITA AEATEIBHOCTH B IPOLECCE peaan3alii OCHOBHBIX HANIPABICHUN
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCJIE B YACTH:

I'PAKIaHCKOIO BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh IPaKIaHCKON No3uLMKA  oOydyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 0OIIECTBA;

OPUHATHE TPAJULIUOHHBIX  OOIIEUETIOBEUECKUX I'YMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIIBHOCTh B MHTEpecax
IPaKJAHCKOrO 00IECTBA, Y4aCTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTEIbHON
OpraHW3alNy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX
(GYHKUMSIMA ¥ HA3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, MAaTPUOTU3MA;
LICHHOCTHOE OTHOIIIEHUE K rOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS; CIIOCOOHOCTh
OLICHUBATH CUTyallMI0 U IIPUHAMATh OCO3HAHHBIC PEUIEHUS,
OPHUEHTHUPYACH Ha  MOpAaJbHO-HPAaBCTBEHHBIE HOPMBI Y LIEHHOCTH, B
TOM YHCJIE B JEITEIIBHOCTA YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyIIEro;
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9CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst SCTETUKY HAyYHOT'O TBOPYECTBA,
MPUCYIIEro (PU3NICCKON HayKe;

TPYJIOBOTO BOCITUTAHUSI:

WHTEPEC K Pa3IMIHbIM chepam IpodecCHOHATBLHON NeITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON U TEXHHKOH, YyMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;
TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUI0 M caMOOOpa30BaHUIO B 00J1aCTH (PUBHKU
Ha TPOTSHKEHUN BCEH KU3HH,

HKOJIOTMYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUCCKON KYJIbTYPhI, 0OCOZHAHHUE TJIO0ATBLHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIIEM;

IJJAHUPOBAHUE M OCYIIICCTBIICHHUE ICHCTBUM B OKPY KaIOIIEH cpejic Ha OCHOBE 3HAHUS
1ejel yCTOMYMBOTO Pa3BUTHS YEJIOBEUSCTBA;

Pacmmpenue ombiTa 1eITeTbHOCTH YKOJIOTHYECKOW HAMMPaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

IIEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAyYHOU ACATEIHPHOCTH, TOTOBHOCTh B TIPOIIECCE N3YUCHUS
(U3UKH OCYIIECTBIIATH MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITCIHBHOCTh

HMHIWBUAYAJIbHO U B I'PYIIIIC.

MeranpenMeTHbIE PE3YJIbTATHI

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHBIE IEHCTBUS

ba3oBble jOrMUeCcKue NEUCTBUA:

CaMOCTOSITENILHO (POPMYIHPOBATH U aKTyaIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

ONPENENATH LENIN AEATENbHOCTH, 3a/1aBaTh IAPAMETPhl U KPUTEPUU X JOCTHIKECHHUS;
BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B pacCMaTPUBAEMBIX (PU3UUECKUX
SBJICHUSIX;

34



pa3pabaThiBaTh  IUIAH pELIEHUST  MOpOOJIeMbl C y4€TOM aHanau3a
UMEIOIINXCS MaTePUATBHBIX M HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKU TOCIIECTBUN JAEATCILHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PAOOTy B YCIOBUSAX PEabHOTO, BUPTYAILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.

bazoBsie nccnenoBaTeNbCKue AeUCTBUS:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU TTOHATHUSIMA U METOTAMH
(bU3MYEeCKO HAYKH; BIaICTh HABBIKAMHU YYCOHO-MCCIIEAOBATEILCKON U
MPOCKTHOM JESATENBHOCTH B 00J1acTH (DU3UKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJIOB PEIICHUS 3a7a9 (PU3NUECKOTO COACPKAHU,
MPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS;

BJIAJICTh BUJAMU JICSITEIILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIUH,
peo0pa30BaHUIO M MPUMEHEHUIO B PAa3IMUHBIX YICOHBIX CUTYAIUSAX, B TOM YHUCIIC
P CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBSI3H U aKTYaJIU3UPOBATH 33/1a4y, BBIJIBUTATh
TUNoTe3y € PeIIeHHs], HAXOAUTh apTYMEHTHI JJIS TOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHATM3UPOBATh TIOJYUYCHHBIE B XOJIE PEIICHUS 3a/1a4l PE3yJIbTaThl, KpUTHICCKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00Pa30BaATEIILHON €SI TEIHLHOCTH,
B TOM YHCJIC TIPY U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS TI0 (PU3HUKE B IPAKTHICCKYIO 00J1aCTh
KU3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1aCTE; BBIIBUTATh HOBBIC
UJICH, peJIaraTb OPUTHHAILHBIC TOAXObI U PEIICHHS; CTAaBUTh IPOOIEMBI U
3a/layu, OMyCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUS.

Paborta ¢ nndopmarueii:

BJIAJCTh HAaBBIKAMHU TONYYCHUS WHPOpMaUH (U3HYECKOTO COJCpKaHUS U3
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HUCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBIIATH ITOUCK, aHAJU3,
CUCTEMATHU3AINIO M HHTEPIIPETAINIO HH(POPMAITUK Pa3IMIHBIX BUIOB U (hopm
IIPC/ICTABIICHHUS,

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCITOJIB30BATh CPENICTBA MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B
pEIICHUN  KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M  OpraHU3aIlMOHHBIX 3aJad C
coOJItI0IcHuEM TPEOOBAHUM SPrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepeKeHHUs, TPAaBOBBIX U ATUYCCKUX HOPM, HOPM HH(OPMAITHOHHON
0e30ITacCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKaHUS B Pa3IMUHBIX (hopMaTax ¢ yaéToM
Ha3HAYCHUS UH(POPMAIUH U 11eJIeBON ayIUTOPHH, BEIOUpast ONTUMAIBHYIO (opMy

NpCACTAaBJICHUA U BU3yaJIM3alluu.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUCOHbBIC ACHCTBUS:

OCYULIECTBJISTh OOLIEHUE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU ESITEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalUMi U CMATYATh KOH(MIUKTHI;
pPa3BEPHYTO U JJOTMYHO MU3JIAraTh CBOIO TOUKY 3PEHHMSI C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIYATLHON paOOTHI;
BBIOMpATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUI ¢ YUETOM OOIIUX UHTEPECOB,
Y BO3MOKHOCTEH Ka)KJI0TO WieHa KOJIEKTHBA;

MPUHUMATH 1I€JIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JENCTBUS 1O €€ TOCTUKEHUIO: COCTABIIATH IUIaH IEUCTBUM, paclpeAesisaTh POJIU C
y4€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;
OLICHMBATh Ka4Y€CTBO CBOETO BKJIAJIa U KaXKOr0 Y4aCTHUKA KOMAaH/Ibl B OOLIUI
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBbI€ MPOEKTHI, OLIEHUBAThH UJEU C MTO3UIIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE MTOBEJICHUE B PA3JIMYHBIX CUTYaIIHSX,

MPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHUIINMATUBHBIM.
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PerynstuBHbIe yHUBEpCAIbHbIEC yUeOHbIE IEHCTBHUS

Camoopranuzanus:

CaMOCTOATENLHO OCYIIECTBIISITh MO3HABATEIBHYIO AECSITEIIbHOCTh B 00J1acTU (PU3UKU U
aCTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIC
3a/1a4y;

CaMOCTOSITENIbHO COCTABIIATh IIAH PEILICHUS pACUETHBIX M KAUECTBEHHBIX 3a]1a4,
TUTaH BBITIOJTHEHUS MPAKTUYECKON paboThl ¢ YIETOM UMEIOLTNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacIMpATh pAMKH Y4EOHOIO NMPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHUN;

JienaTh OCO3HaHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
34 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO 3PYIUIIMUA B 001aCTH (PU3KKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIN UHTEIIJIEKT:

JaBaTh OLICHKY HOBBIM CUTyallusiM, BHOCUTh ~ KOPPEKTHUBHIB
JEATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;
UCIIOJIB30BATh IPUEMBI peICKCUN JTsl OLIGHKH CUTYallluH, BHIOOpA BEPHOTO
penieHus;

YMETh OIIEHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIIEHUS M0 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACATEIbHOCTH;
PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ Pe3yJIbTaTOB JACSATEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npouecce 10CTHXKEHHST JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS IPOrPAMMBI IO
bu3uKe U1 YPOBHS CpeTHEro 00111ero 00pa3oBaHus y 00y4Jaromuxcs
COBEPUIEHCTBYETCS 3MOLMOHAIBHBIN HHTEIUIEKT, MPEANOIAratOIIii
c(OpMHPOBAHHOCTh: CAMOCO3HAHUS, BKIIFOUAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE
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HYMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAIIPABJICHUS Pa3BUTUSL COOCTBEHHOM
YMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€; caMOperyIUpOBaHHUs,
BKJIFOUYAIOLIETO CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLMOHATBHBIM U3MEHEHUSM U
IPOSIBIISAT TUOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTUBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHKEHUIO LIEIH U YCIIEXY,
ONTUMU3M, UHUITIATUBHOCTh, YMEHUE IEUCTBOBATH, UCXO/IS U3 CBOUX
BO3MOKHOCTEM;

HIMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C

APYIruMHu JIrxOAbMU, 3360TI/ITI>C5I, IIPOABJIATE HHTCPCC U pa3pClIaTh KOH(bJII/IKTbI.

[IpenmeTHBIE PE3YIILTATHI

K koniy o06yuenust B 10 kiacce npeMeTHbIE pe3yibTaThl HA YTIyOJIE€HHOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

NOHUMATh POJb GU3UKU B SKOHOMUYECKOM, TEXHOJIOTMUECKOU, IKOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax NesTeIbHOCTH YEJIOBEKa, POJib U MECTO (DPU3HUKHU B
COBPEMEHHOW HAYYHON KAPTUHE MUPA, 3HAYEHUE OINNUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTEIHLHON U TPOTHOCTUYECKON (PYHKITUHN (HHU3UIEeCKOM
TEOPHUH — MEXAHUKHU, MOJIEKYJISIPHON (PU3MKHU U TEPMOJAMHAMUKHU, POJIb (PU3UUECKOM
TEOpHUH B POPMUPOBAHUU NPEJICTABICHUN O (PU3HUECKONU KapTUHE MUPA;

pa3iauyaTh YCIOBHS IPUMEHUMOCTH MoJienel (U3HUecKUX Tell U MPOLIECCOB
(sBNIEHMI ): MHEpIIMATbHAS CUCTEMA OTCUETa, a0COIIOTHO TBEPIOE TEINO,
MaTepuagbHas TOUKa, pAaBHOYCKOPEHHOE JIB)KEHUE, CBOOOIHOE MaJIeHIE, a0COTIOTHO
ynpyras aegopMmaiiusi, a0COJIOTHO YIPYTroe U aOCOIIOTHO HEYNPYTroe CTOJIKHOBEHUS,
MOJIEJIY Ta3a, )KUAKOCTH U TBEPAOTO (KPUCTAIUIMYECKOT0) TeJa, UICaIbHbIN Ta3,
TOYEUYHBIHN 3apsij, OAHOPOJHOE AIEKTPUUECKOE I0JIE;

pasnuyaTh ycaoBus (TpaHuULbl, 0071aCTH) IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIUN XapakTep PyHIaMEHTaIbHbIX 3aKOHOB U OIPAaHUYEHHOCTh
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MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBACHATH MEXAHUYECKUE MPOILIECCH U SIBICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHHS ¥ 3aKOHBI MEXAHUKHU (OTHOCUTEIHHOCTh MEXaHUYECKOTO
JBUKEHHUS, (POPMYIIbI KHHEMATUKN PABHOYCKOPEHHOTO JIBUKEHHS, MPEOOPa30BaAHUS
["anwitest 11 CKOPOCTH U NEpEMEIIEHUs, 3aKOHbI Hpr0TOHA, MprHIMI
OTHOCHUTENBHOCTH [ 'anuies, 3akOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMITYJIbCA U MEXaHUYECKON IHEPTUH, CBA3b PAOOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOM PHEPTUH, YCIOBHS paBHOBECHS TBEPAOIO TEja), IPU 3TOM
MCIIOJIB30BaTh MAaTEMATHYECKOE BBIPAKEHNE 3aKOHOB, YKA3bIBATh YCIOBUS
IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB: MpeoOpa3oBaHuil ['anues, BTOporo u
TPETHErO 3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCA U MEXAHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBATh U OOBICHATH TEIJIOBBIC MTPOLIECCHI U SIBJICHUS, UCTIOJIb3Ysl OCHOBHBIE
nosioxkeHust MKT 1 3aKoHBI MOJIEKYJIAPHON (PU3UKU U TEPMOJMHAMUKH (CBSI3b
JABJICHUS UEATBHOTO I'a3a CO CPEAHEN KHHETUYECKOU YJHEPTUEN TETIIOBOTO
JIBUKEHHS M KOHLEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BELIECTBA CO
CpEeIHEN KNHETUYECKON SHEPTUEN TEIJIOBOIO IBMYKEHUS €0 YacCTHll, CBA3b
JABJICHUS UEATBHOTO ra3a ¢ KOHIEHTPALUEW MOJIEKYJI U €r0 TEMIIEPaTypOu,
ypaBHeHHe MeHneneeBa—Knanelipona, nepBblid 3aKOH TEPMOJAMHAMUKY, 3aKOH
COXpaHEHUS YHEPTUU B TEIJIOBBIX MPOLECCAX ), IPU ITOM HCIIOJIb30BaTh
MAaTEMAaTHYECKOE BbIPAKEHHUE 3AKOHOB, YKa3bIBaTh YCIIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHAIM3UPOBATh U OOBSICHATH ANEKTPUUECKUE SIBJICHUS, UCIIOJb3Ys OCHOBHBIE
MOJIOKEHHS ¥ 3aKOHBI SJIEKTPOJIMHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsna, 3akoH KylloHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO OIS, TPUHLUII
CYNEPIIO3ULIUH IEKTPUUECKUX TOJIEH, IPU 3TOM YKa3bIBas YCIOBUS NPUMEHUMOCTH
3akoHa KynoHa, a Takke MpakTUYECKH BaXKHbIE COOTHOILICHHUS: 3aKOHBI OMa J1st
y4acTKa Lenu | JUI 3aMKHYTOM 3JIEKTPUYECKOM 1enH, 3akoH Jxoys—Jlenna,
npaBuia Kupxroda, 3akonsr @apajes A 371€KTPoIn3a);

ONMKCHIBATH (PUBNYECKUE MPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl BEJIMUMHBI: TIEpEMEILICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEIA U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJIbL, TaBJIICHUE,
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MOTEHIIUAJIbHAS DHEPT U], KHHETHYECKasl SHEPTHys, MEXaHUUECKasl SHeprus, padora
CHUJIbI, IEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUJIA TSYKECTH, CUJIa YIIPYTOCTH, CUJIa
TPEHUsI, MOIIIHOCTb, SHEPI'Usl B3aUMOJICHCTBUS Tefa ¢ 3eMIEH BOIU3H €€
MTOBEPXHOCTH, SHEPTHUS YIIPYToH AehOpMaIiy MPY>KHHBI, KOJTMYECTBO TEILIOTHI,
abCoTI0THAS TeMIiepaTypa Tena, paboTa B TepMOIUHAMHUKE, BHYTPECHHSISI SHEPTHS
HJIeaJIbHOI0 OJJHOATOMHOTO T'a3a, paboTa HAeaIbHOTO T'a3a, OTHOCUTEIbHAS
BJIAJKHOCTH Bo3ayxa, KIIJI naeanbHOro TEmIoBOro ABUTaTest; JIEKTPUIECKOE MOJIe,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO T0JIs, HAMPSIKEHHOCTH T0JIs1 TOYEYHOT0 3apsiia Win
3apsKEHHOTO [Iapa B BAKYYME U B IUAJIEKTPUKE, MOTEHIHA SJIEKTPOCTATHYECKOTO
TIOJI5I, PA3HOCTh MOTEHIUAJIOB, SJICKTPOABIKYILAS CUJIA, CHJIA TOKA, HAIPSKECHUE,
MOIIIHOCTh TOKQ, SJIEKTPUUECKast EMKOCTbh IJIOCKOTO KOHJICHCATOPa, CONPOTUBIICHUE
y4acTKa LENu C MOCIEI0BATEIbHBIM U AaPaJUIEIbHBIM COCIMHEHUEM PE3UCTOPOB,
SHEPTUS JICKTPUYECKOTO OIS KOHJIEHCATOPA;

OOBSICHATH 0COOCHHOCTH IPOTEKaHUsI (PM3UUCCKUX SIBICHUN: MEXaHUYECKOE
JIBUKEHHE, TEIJIOBOE JIBUKEHHUE YaCTHUIl BENIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe JiBHKeHUE, TudPy3us, HCTapeHUe, KUTICHUE U KOHISHCAIIHS,
IJIABJICHUE U KPUCTAILTA3ALIMS, HAIPABJICHHOCTD TEILIONEPEIauH, JICKTPU3ALINS TE,
AKBUMOTEHIUAIBHOCTh MOBEPXHOCTHU 3aPSKEHHOTO MPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHKE 3aBUCUMOCTHU OJIHOM (hPM3HUECKON BEIMYMHBI OT APYTOH €
HCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH, ITPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCHPOBATh PE3YIbTATHI ITOTYUYEHHONU 3aBUCUMOCTH (PM3UUYCCKUX BEJIIMUUH B BUJIC
rpauKOB C Y4ETOM aOCOJIFOTHBIX TMOTPEIIHOCTEN HW3MEpPEHUM, JAenaTh BBIBOJbBI
10 pe3yJIbTaTaM MCCIIEIOBAHUS,

MIPOBOJANTH KOCBEHHBIC M3MEPECHUS (DU3NUSCKUX BEIUIMH, TIPU 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJ] U3BMEPEHUSI, OIIEHUBATh A0COJIFOTHBIE 1 OTHOCUTEIIHHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHU;

MIPOBOAUTH OMBITHI 110 MPOBEPKE MPEAT0KEHHON TUITOTE3bI: TJIAHUPOBATH
AKCTIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIy4YE€HHBIE PE3YJIbTAThI U AEJaTh BBIBOJ O CTATyCE MPEMIOKEHHON TUITOTE3bI;
co0Jiro1aTh IpaBuiia 0€30MacHOr0 Tpy/a IIPU MPOBEACHUHN UCCIICIOBAaHUHN B paMKax
y4eOHOTr0 IKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKON U TPOSKTHOM

40



JESATEIBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBAHUS;

pemaTh pacuéTHbIC 3aJJa41 C IBHO 33/IaHHOM U HESBHO 3aJJaHHON (PU3UYECKOM
MOJIEJIbIO: HA OCHOBAHUH aHaJIN3a YCIOBHsI 0OOCHOBBIBATH BHIOOD (PU3UUECKON
MOJIEJIH, OTBEYAIOIIEH TPeOOBAHUSAM 3a/1a4H, IPUMEHSITH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPHUI PU UCTIOIb30BAHUU
MaTeMaTHYECKUX METOOB PEIICHHUs 3a]a4, TPOBOAUTH Pacu&Thl HA OCHOBAHUHU
UMEIOLINXCS JaHHbBIX, AaHAIU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObBI
pelieHus ¢ y4éTOM MOJTyYEHHBIX Pe3yIbTaToB;

peliaTh Ka4eCTBEHHbBIE 3a7a4, TPeOYIoIe IPUMEHEHHUS 3HAaHUHN U3 Pa3HBIX
pa3zenoB Kypca (PU3MKH, a TAKKE UHTETPALMY 3HaHUN U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAMBATh JIOTHUECKYIO IIETIOUKY
pacCcyXJAeHH ¢ OTIOPOi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE
SIBJICHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11 OOBSICHEHHS] OCHOBHBIX MPUHITUIIOB
pabOThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUECKUX
IIPOLIECCOB;

NPUBOJIUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(QH3UKOB B
pa3BUTHE HayKH, B 00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

aHaJIM3UPOBATh U OLICHUBATh MOCIIEACTBHS OBITOBOI M MPOU3BOICTBEHHOM
JIESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3NUECKUMH MPOLIECCAMU, C TTO3UITUH
HKOJIOTUYECKOM 0€30MaCHOCTH, IPEICTABICHUN O palliOHATBLHOM
IPUPOIONIOIB30BAHUH, @ TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUN HAYKU U
TEXHOJIOTUH JIJIs1 AaJbHEHIIIEro pa3BUTHSI UEJIOBEUECKOTO O0IIECTRA;

MPUMEHSTH Pa3IMYHbIE CIIOCOOBI pabO0ThI ¢ MHPOpMaIUEH (PU3UIECKOTO COMEePKAHUS
C MCTIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHM, TPH 3TOM
UCTIOJIb30BaTh COBpEMEHHBIC MHPOPMAITMOHHBIE TEXHOJIOTUH JIJIS TIOWCKA,
nepepaboTKU U NPEIbSIBICHUS yueOHOU U HAYYHO-MIOMYJISIPHOM HH(pOpManuu,
CTPYKTYPUPOBAHUS U MHTEPIPETANNN HHPOPMAIIH, TTOJTYICHHON U3 pa3TuIHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOTydaeMyto HH(POPMAIIUIO U OLIEHUBATh
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€€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCsl 3HAHUM, TAK ¥ HA OCHOBE aHAJIN3a
UCTOYHUKA NHPOpMAIUY;

IIPOSIBIISIT OPTAHU3ALMOHHBIC U ITO3HABATEIBHBIE YMEHHS CAMOCTOSATEIbHOTO
npuOoOpeTEeHNs] HOBBIX 3HAHUN B MPOIIECCE BBHIMOJIHEHUS IPOEKTHBIX U Y4eOHO-
UCCJIEI0BATENBCKUX PadoT;

paboTaTh B IpyIIE C UCTIOJHEHUEM PA3JIMYHBIX COLUANBHBIX POJIEH, JIaHUPOBATh
paboTy rpymnbl, pAlMOHAIBHO PACIPEAEIIATh IEATEIbHOCTh B HECTAHAAPTHBIX
CUTYallMsIX, aJICKBATHO OLICHUBAThH BKJIAJI KAJKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
pelLlIeHne paccMaTpUBacMON IPOOJIEMBI;

OpPOSIBIISATh MOTHBAIIMIO K Oyaymedl mnpodecCHOHANbHOW —NIeATEIbHOCTH 10

CIICOUAJIBHOCTAM (I)I/ISI/IKO-TGXHI/ILIGCKOFO HpO(bI/IJ'IH.

K koniry o0ydenus B 11 kitacce nmpeMeTHbIE PE3yJIbTAThl HA YIITYOJI€HHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb GU3UKH B YKOHOMUYECKOM, TEXHOJIOTHIECCKOM, COITUATBHON 1
ATUYECKON cepax AesITebHOCTH YEJI0BEKa, POJIb U MECTO (DU3UKU B COBPEMEHHOM
HAyYHOW KapTHHE MUpPa, POJIb ACTPOHOMHH B MPAKTHYECCKOU JEATESITLHOCTH YEJIOBEKa
U JAJIbHEHUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OMKMCATEIIHHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTEIHLHON U MTPOTHOCTUYECKON (PYHKITUHN (HHU3UIEeCKOM
TEOPHH — DJICKTPOIUHAMUKH, CIICIIUATILHON TEOPUU OTHOCUTEIHPHOCTH, KBAHTOBOM
bu3uKHY, posb GU3NUECKON TeOpUH B (POPMUPOBAHUY TIPENICTABICHUN O (PU3HMUECKON
KapTHHE MUpPa, MECTO (PU3UIECCKON KapTHUHBI MUpa B 00IIEM PSIIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUIA O IPUPOJIC;

pasnuyaTh YCIOBHUS MPUMEHUMOCTH MOJIENIeH (PU3NYECKUX TEN U MPOIIECCOB
(SIBIEHUI): OJHOPOIHOE DICKTPUUECKOE M OJHOPOJHOE MATHUTHOE OIS,
rapMOHUYECKUE KOJICOaHMs, MATEMAaTHIECKUI MAsTHUK, U1€aTTbHBIN MPYKUHHBINA
MasTHUK, TAPMOHHYECKUE BOJIHBI, HI€ATbHBIN KOJIeOaTeIbHbIN KOHTYP, TOHKAs
JMH3a, MOJIeJIel aToMa, aTOMHOTO siJipa ¥ KBAHTOBOM MOJIEJIH CBETA;

pasnuyaTh yCI0BHS (TPaHUIII, 00JIACTH) TPUMEHUMOCTH (DU3NIECKUX 3aKOHOB,
MOHUMATh BCEOOIINI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB M OTPaHHYEHHOCTh
WCITOJIb30BAHUS YACTHBIX 3aKOHOB;
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aHAIM3UPOBATh U OOBSICHATDH 3JIEKTPOMATHUTHBIE MPOLECCHI U SBJICHUS, UCTIONb3YS
OCHOBHBIC TIOJIOKEHHS ¥ 3aKOHBI SJIEKTPOAMHAMUKHY U CIICIIUATLHON TEOPUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHUSI DJIEKTPUUYECKOTO 3apsijia, Cuiia AMIiepa, Cuia
JlopeHiia, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIMHU, ripaBuiio Jlenna, cBsizp DJC
CaAaMOUHJYKIIMH B 3JIEMEHTE JIEKTPUUECKOM LIETH CO CKOPOCTHIO M3MEHEHUS CUITBI
TOKa, IOCTYJIaThl CIIEUAIbLHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);
aHATM3UPOBATh M OOBICHATH KBAHTOBBIC MTPOIICCCHI U SIBJICHUS, UCIIOJIB3YSI
MOJIOKEHUS] KBaHTOBOM (pu3uku (ypaBHeHHE DHHIITEHA 17151 poToaddexTa, nepBbiit
¥ BTOPOM MOCTYJIaThl bopa, IpUHIMIT COOTHOLIEHHS] HEONPEACIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAHEHUSI 3apAJ0OBOTO MU MACCOBOTO YHCET M SHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PacIiajia);

ONMHMCHIBATHh (PUBNUECKUE MPOTICCCHI U SBIICHUS, UCIIOJIb3YSI BETMIHHBI:
HaMPSHKEHHOCTD AJICKTPUUYECKOTO T0JISA, TOTSHITHAN AJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh MOTEHITUAIOB, AIEKTPOJIBIKYIIIAS CHIIA, MHIYKIMS MarHUTHOTO TOJI,
MarHUTHBIA MTOTOK, CHJIa AMIIepa, HHAYKTUBHOCTb, SJIEKTPOABIKYIIAS CHJIa
CaMOUMHIYKIIMH, SHEPTHUsI MATHUTHOTO TIOJISI POBOJHUKA C TOKOM, PEISITUBUCTCKHIMA
UMITYJIBbC, TTOJTHAS DHEPTHUS, DHEPTHUS TTOKOST CBOOOTHOM YaCTHUIIBI, SHEPTHUS U UMITYJIhC
¢dboToHa, MacCOBOE YMCIIO | 3aps[ SApa, SHEPTHUS CBS3H sIIpa;

OO0BSACHATH OCOOCHHOCTH POTEKAHUS (PU3HUUECKUX SBJICHUI: JIEKTPOMArHUTHAS
WHIYKITUS, CAMOMHIYKITUS, pe30HAHC, MHTEeP(hEPEHITUS BOTH, TU(PaKIIHS,
JUCTIEPCHS, TIOJTHOE BHYTPEHHEE OTpakeHUe, GoTOINEKTpUIeCcKuit 2 hexT
(boToaddexr), anbda- u 6eTa-pacnasl siaep, raMMa-u3aydeHue saep, puzndeckue
MIPUHIIUIIBI CTIEKTPATBHOTO aHaNMM3a 1 paboThl J1a3epa;

OTIPEICNISITh HAMPABJICHUE UHIYKIIMA MarHUTHOTO TIOJISl TPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl Jlopenna;

CTPOUTH N300pAKEHUE, CO3/]TaBaeMOE TUIOCKUM 3€pPKajioM, TOHKOM JIMH30M, U
PaCCUHMTHIBATH €TO XapaKTEPUCTUKU;

MIPUMEHATH OCHOBOTIOJIATAIOIINE aCTPOHOMUYECKUE TIOHSATHUS, TEOPUH U 3aKOHBI TSI
aHanMM3a U OOBSICHEHUS (PU3MUECKHX MPOIIECCOB, MPOUCXOANIUX B 3BE3NAX, B
3BE3AHBIX CHCTEMAaX, B MEKTaJIaKTUIECKON Cpe/ie; ABIKEHHUSI HEOECHBIX Tell,
ABOJIIOLIMM 3BE30 U BeceneHHol;
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IPOBOAUTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH C UCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH
Pe3yJIbTaThl IOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE IPpaUKoOB C
yu€TOM a0COJIIOTHBIX MOTPEIIHOCTEH U3MEPEHH, JIENaTh BHIBOJIBI 110 pe3yIbTaTaM
WCCIICIOBAHNUS;

IPOBOANUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYMH, IIPU 3TOM BBIOUPATH
ONTUMAJBHBIA METOJ] U3MEPEHHUS, OLICHUBATh A0COIIOTHBIE U OTHOCUTEIHHBIC
IIOTPEUIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOAUTH OMBITHI ITO IPOBEPKE MPEI0KEHHON TUITOTE3BI: INIAHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJTU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U JAEJIaTh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIIOTE3B;
ONMUCBHIBATHh METO/IbI NOJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

co0JI0/1aTh MIpaBuiia OE30MaCHOTO TPy/la IPU MPOBEIECHUH HCCIIE0BaHUM B paMKax
y4e0HOT0 3KCIIEPUMEHTA, IPAKTUKYMa U y4EeOHO-UCCIIE0BATENbCKON U MPOEKTHON
JEATEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja00OPATOPHOTO
000opy10BaHUS;

pelaTh pacy€THBIC 3a]1a4u C SIBHO 3aJaHHOM M HESBHO 3aJJaHHON (hU3NUYeCKOM
MO/IEJIbIO: HA OCHOBAHUHU aHAJIN3a YCIOBUS BBIOMpPaTh (U3HUECKUE MOJIENH,
OTBEYaloLe TPeOOBAaHUAM 3a]aul, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
Y TIOCTYNaThl (PU3NYECKUX TEOPUM NIPHU UCTIOIB30BAHUHM MATEMATHUYECKUX METOOB
pelieHus 3a1a4, MPOBOINUTh PACUEThl HA OCHOBAHUH UMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PELICHUS C YUETOM
ITOJTYYEHHBIX PE3YJIbTATOB;

pelaTh KayeCTBEHHbIE 3a7auu, TPeOYIole IPUMEHEHHUS 3HaHUN U3 Pa3HbIX
pa3zienoB Kypca (pU3MKH, a TAK)KE MHTErPALMK 3HAHUHN U3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LHMKJA: BBICTPAaUBAaTh JIOTMYECKYIO LEINOYKY
paccyXIeHUl ¢ OMOPOi Ha U3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUECKUX
IIPOLIECCOB;
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IPUBOJUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

aHaAJIM3UPOBATh U OIICHUBAThH MOCJIECTBHUS OBITOBOM M MPOU3BOICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3NUECKUMHU MPOLIECCAMU, C MTO3UIIUH
HKOJIOTUYECKOM 0€30I1aCHOCTH, NPEACTABICHUHN O palliOHATIEHOM
IPUPOAOIIOIB30BAHNH, A TAKKE PA3yMHOM HCIOJIb30BAHUH JTIOCTHXKEHUI HAYKH U
TEXHOJIOTHH JUIsl JaIbHENUILETO pa3BUTHSI YEIIOBEUECKOT0 O0IECTBA;

MPUMEHSThH PA3JIMIHbBIE CIOCOOBI PaOO0THI ¢ MHPOpMaITUEH (PU3UIECKOTO COMEPKAHUS
C UCTIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHUNA, IPU 3TOM
UCIIOJIb30BaTh COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUY JIJIs TIOUCKA,
nepepabOTKU U NPeIbsABICHUS YU€OHON U HAyYHO-TIOMYJISIPHOW MH(OpMauHy,
CTPYKTYPUPOBAHUS U UHTEPIPETALMU HHPOPMALNH, TOJIYyYEHHON U3 PA3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIy4aeMyt0 HH(GOPMALIUIO U OLIEHUBATh
e€ T0CTOBEPHOCTh KaK Ha OCHOBE MMEIOUINXCS 3HAHUM, TaK U HA OCHOBE aHaJn3a
UCTOYHUKA UHPOpMALUY;

MPOSIBIISITH OPIrAHU3AMOHHBIE U TO3HABATEIbHBIE YMEHHS CAMOCTOSTEILHOTO
proOpeTEeHNUsT HOBBIX 3HAHUI B MPOIIECCE BBHIMOJIHEHUS IPOEKTHHIX U Y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTath B rpyniie ¢ UCIOJHEHUEM PA3IMYHBIX COLIMAIIBHBIX POJIEH, MIIaHUPOBATH
palboTy rpymnIbl, palMOHAILHO PAaCHPEIEIATh ASSITEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIusX, aJIeKBaTHO OIICHUBATh BKJI/ KaXKJOTO U3 YIaCTHUKOB TPYTIIHI B
pelIeHre paccMaTpuBaeMoi IpOOIEMBbI;

OpOSIBIISATE MOTHBAIMIO K Oyaymed npodecCHOHANbHOW —J1eATEIbHOCTH MO

CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne /1t

HanmMmenosaunue

pa3eiioB U TeM

y4eOHOTro MpeaMeTa

KomnunuecTtBO

qaCcoOB

[IporpamMmHO€E coepKaHue

OCHOBHBIC BUJbI ACATCIBHOCTH

00yJaroIMnXCst

Paznen 1. HayuHblil MeTo O3HAHUS IPUPO/IBI
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1.1

Hay4unbiii meTon

[TO3HAHUS ITPUPOJIBI

duznka — pyHIaMeHTanbHas HayKa

0 npupojae. Hayunbiii MeTO1 MO3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NUECKUX
SIBJICHU.

ODKCIIEPUMEHT U TEOPHUSI B TIPOLIECCE
no3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Crioco0bl u3mMepeHus GU3nIecKux
BEJTUYHUH (aHAJIOTOBbIE U IIU(PPOBHIE
M3MEpUTEIbHbBIEC TPUOOPHI,
KOMITbIOTEPHBIE JATYNKOBBIE CUCTEMBI).
[TorpemHocTy U3MEpeHU PU3HUECKUX
BEJTUYUH (a0COJIFOTHASI U OTHOCUTENbHAS).
MopenupoBanue GU3NUECKUX SBICHUN U
MpoIiecCOB (MaTepuaabHas TOUKa,
A0COJIFOTHO TBEPIOE TEIIO, UcanbHas
PKUJIKOCTh, UACAIbHBIN I'a3, TOUYCYHbIN

zapsin). ['unoresa. dusnyeckuii 3aKoH,

'YyacTue B AMCKYCCUH O POJIU
(dbuznueckoit Teopun B GOpMHUPOBAHUH
MpeICTaBICHUNA O PU3NUECKON KapTHUHE
MUpPa, MECTe PU3NIECKON KapTUHBI MUPA
B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O
PUPOJE.

3ydeHue NOHATUN «TUIIOTE3a»,
«(puzmueckuii 3aKkoH», «pusnueckas
TEOPHUSI.

PaccmoTpenue rpaHull MPUMEHUMOCTH
(bU3HMUECKUX 3aKOHOB.

CpaBHEHHE U3MEPEHHUI (PU3NYECKHUX
BEJIMYUH MPU TOMOILIY aHAJOTOBBIX U
U(DPOBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIpUMED, IPU U3MEPEHUU CUIIBI TOKA U
HaIpPSHKEHUS B LIEMU TOCTOSIHHOTO TOKa
MPY MOMOIIY aHAJIOTOBBIX M LIU(PPOBBIX

M3MEPUTEITLHBIX TPUOOPOB.

47




IpaHUIBl €T0 TPUMEHUMOCTH.
duznyeckas TEOpUsL.

Ponb 1 MecTo (pU3HUKH B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTHUHBI MHUPA, B

HpaKTHqCCKOﬁQHGHTGHBHOCTHJHOHeﬁ

OcBoeHue crnocoO0B OLIEHKU
MOTPEIIHOCTEN U3MEPEHUM.

(OcBOEHME OCHOBHBIX MPUEMOB pabOTHI C
1upoBoii TabopaTopueii Mo husmKe,
HaIrpuMep, MPU U3MEPEHUN (PUIUIECKUX
BEJIMYMH MPU MOMOITU KOMITBIOTEPHBIX

JaTUNKOB

Mtoro no pasueiny

Paznen 2. Mexanuka
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2.1

Kunematnka

10

MexaHn4eCcKOe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nerkeHus. Cucrema oTcyéTa.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.
Pannyc-BeKTOp MaTepuaIbHON TOYKH, Er0
[IPOCKLIMU HA OCH CUCTEMBI

koopauHart. Tpaekropus. [lepememienue,
CKOPOCTb (CpEIHSsI CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHON TOUKH, UX

[IPOCKLIUHA HA OCH CUCTEMBI KOOPJAMHAT.
Ci10)keHuE NMePEMENICHUN U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEPHOE M PABHOYCKOPEHHOE
NPSMOJIMHENHOE JBUKECHHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS U IyTH MaTEPUAIbHON TOUKHU

OT BPEMEHH U UX TpaduKHu.

IIpoBeieHE KOCBEHHBIX U3MEPEHUI
MITHOBEHHOW CKOPOCTH U YCKOPEHUS TeNa,
B TOM YHCJIE YCKOPEHUS CBOOOHOTO
[aICHUs, POBEAECHNUE UCCIEAOBAHUS
3aBUCUMOCTEH MEXTy HU3UIECKUMU
BeNTMYMHAMU (TyTH

OT BPEMEHU MPHU PABHOYCKOPEHHOM
ITBI>KEHUU, TIEPHOJIa OOpaIieHus
KOHMYECKOTO MAsITHUKA OT €r0
MapaMeTpPOB) U ONBITOB MO MPOBEPKE
MPEIJIOKEHHON TUITOTE3bI

MpY U3YYEHUH PABHOYCKOPEHHOTO
MPSIMOJTUHEUHOTO JIBUKEHUS, IBHKCHUS
Tesa, OpOIIeHHOTO TOPU30HTAIBHO,
IMTBUYKEHHUS TEJIA 10 OKPYKHOCTH

C ITIOCTOSIHHOM T10 MOZYJIKO CKOPOCTBIO.
OrnpeneneHne abCOMIOTHBIX U

OTHOCUTCIIbHBIX HOI‘pCHJHOCTeﬁ
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CBoOOHOE TIaZieHHE. Y CKOpEeHHe
cBOOOAHOrO NajieHus. J[BrkeHue Tena,
OPpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHMS MAaTEPUAIBHON TOUKH

OT BPEMEHH U UX TpadUKH.
KpuBonuHeiiHoe NBWKEHHE. [|BrKeHnE
MaTEpUAIIBHON TOYKH IO OKPY’KHOCTH.
'YrioBas 1 TuHEWHAs CKOpOoCTh. Ilepnon n
JacToTa oOpaleHus.
[lenTpocTpeMuresibHOE (HOpMaAJIbHOE),
KacaTeIbHOE (TaHTCHIIMAIBHOE) U MOJTHOE
YCKOPEHHE MaTepUaIbHON TOUYKH.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHE MPOLIECCHL: CITUIOMETP,
NBUYKEHUE CHAPSII0B, LICTTHBIE,
ecTepEHYaThie U peMEHHBIE IIEpeIayH,

CKOPOCTHBIE JIU(PTHI

M3MEPCHUI (PU3NYIECKUX BEITUIHH.
OLeHKa rpaHul] HOTPEIIHOCTEN.
M3ydyeHne MOJIENIA CUCTEMBI OTCUETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOPOCTEUN ABUKEHUS OJTHOTO U TOTO K€
TeJIa B Pa3HbIX CUCTEMAX OTCUETA.
IAHANIM3 pa3HbIX CIIOCOOOB UCCIEOBAHUS
BHOKEHHM. PaccMoTpeHne npeaenbHoro
MepexoJa U U3MEPEHNE MITHOBEHHOM
ckopocth. MoaenupoBaHue
MpeoOpa3oBaHUsl IBUKEHUN C
MCMOJIb30BAaHUEM MEXaHU3MOB, U3yUCHUE
npeoOpa3oBaHus YTIIOBOM CKOPOCTH

B PEIYKTODE.

AHAJIN3 HaIMPaBJICHUS] CKOPOCTHU MIPU
IMBUKEHUU IO OKPY>KHOCTHU. Perenne
PACUYETHBIX 3a/1a4 C SIBHO 3aJJlaHHOU U
HESIBHO 3a/IaHHON (PU3UYECKON MOJIEIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U

(bopMyI1 KHHEMATUKH.
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Pemenne kauecTBEHHBIX 3a/1a4,
TpeOyIOMMX TPUMEHEHHUs 3HaHUH TI0
KUHEMAaTHKE.

OOBbscHEHUE YCTPOUCTBA U MPUHITUIIA

ITEVCTBUS CIIUJIOMETPA, UETHBIX,
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[IecTepEHYAThIX U PEMEHHBIX Nepeaay,
CKOPOCTHBIX JIU(TOB.

OObsCHEHNE ABIKEHUS CHAPSIOB.
OnpeneneHue yciaoBUi TPUMEHUMOCTH
MoJiene PU3NUECKUX TEN U MPOLECCOB
(s1BJIEHUI): MaTepUaibHas TOUKa,
[PaBHOYCKOPEHHOE JIBUYKEHUE, CBOOOTHOE
rajiCHUE.

BrlnonHeHne y4eOHbIX 3aJaHui

Ha aHAJIN3 MEXaHUYECKUX MPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX
MTOJIOKEHUM U 3aKOHOB

KMHEMATUKHA: OTHOCUTEIIbHOCTh
MEXaHUYECKOTO ABMKEHUS, (POPMYIIbI
KMHEMATUKHA PAaBHOYCKOPEHHOIO
MBU>KEHUS, TpeoOpa3zoBanus ["anunes ms
CKOPOCTH M NIEPEMELIEHUS.
Hcnonb3oBanue I T-texHonoruii npu
paboTe ¢ JOMOIHUTENbHBIMU

MCTOYHUKaMU HH(POPMAIUH 110 TEME,
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X KpI/ITI/I‘ICCKI/Iﬁ dHaJIn3 U OIICHKA

ITOCTOBEPHOCTH

2.2

JImHamMuka

10

[Tepsbiit 3akoH HproToHa. MHEpUIHAIBHBIE
cucTeMbl oTcuéra. [IpuHuun
OTHOCHUTEIbHOCTH | anmuies.
HeunepunanbHble CHCTEMBI OTCUETA

(ompenenenue, IpuMepsI).

[IpoBeneHnE KOCBEHHBIX U3MEPEHUIN
PABHOJICMCTBYIOIIEH CUIT U

KO3 dulreHTa TPEHUS CKOJIbKECHMUS,
ITPOBEJCHNE UCCIIETOBAHUS 3aBUCHUMOCTEN

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH
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Macca tena. Cuina. [IpuHuun
CYHEPIO3ULINY CHUII.

Bropoii 3akoH HeroTona aiist
MaTEpUAIIBHOW TOYKH. TpeTnii 3aKOH
HproToHa 1151 MaT€pUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
DKBUBAJICHTHOCTh FPAaBUTALIMOHHON U
WHEPTHON MacCBhl.

Cuia TsKecTu. 3aBUCUMOCTb YCKOPEHUS
CBOOOHOIO Na/IEHUS OT BBICOTHI

HaJ| TOBEPXHOCTHIO TUIAHETHI U OT
reorpaduyeckoi mupoTsl. JIBUKeHNEe
HEOECHBIX TEJ U UX CITYTHUKOB. 3aKOHBI
Kemepa. [IepBas kocMu4eckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec tena, IBIKYIIErocs ¢ yCKOPEHHUEM.
Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJILKEHUS U CUJIa TPEHUS
nokos. Koadgdunuent tpenus. Cuna

COIIPOTUBJICHUA ITPHU JIBUKCHHUHU TCJIA

(cun ynpyrocTu, BO3HUKAIOIINUX

B IIPY’KMHE U PE3UHOBOM 00pa3sle, OT UX
meopMaiivin) 1 OnbITOB

MO MPOBEPKE MPEAIOKEHHOW TUIIOTE3bI
NpU U3YYEHUH JBUKEHUS OpycKa

MO0 HAKJIOHHOM MJIOCKOCTH, JBUXKEHUS
CUCTEMBI CBSI3aHHBIX Tell, AepopMaliu
Te.

OrnpeneneHue aOCOMIOTHBIX U
OTHOCUTEJIBHBIX IOTPEIIHOCTEN
M3MEPEeHUI (PU3NYECKUX BEITUYMH.
OneHKa rpaHul NOTPEIIHOCTEN.
VccnenoBaHue IBUXKEHMSI CUCTEMBI TEN,
CBSA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
MErkuii 010K, IBUKEHUS OpycKa

[10 HAKJIOHHOM IJIOCKOCTHU

C IEpeMEHHBIM KOA(DPUIIMEHTOM TpeHus,
IBUYKEHUS IPY3a Ha BAJTy C TPEHUEM.
Habuto1eHue NBUKEHUS Tell

B MHCPIHUAJIBHBIX 1 HCHMHCPUHUAJIbHBIX
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B *KUIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEILHOTO

TIBUYKEHUS.

/laBnenue. ['mapocrarndyeckoe naBICHHUE.
Cuna Apxumena.

TexHn4eckue ycTpoucTaa

CHUCTEMaxX OTCUETA, HATPUMED, KAUYECHUS
NMBYX LIWJIMHAPOB WJIX IIAPOB PA3HOU
MAaCChI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCUTEIIbHO HEMHEPIIUATIBHOW CUCTEMBI
OTCUETA.

MN3ydeHnne 1eHTpoOCIKHBIX MEXaHU3MOB.
CpaBHEHUE CHJI TPEHUS TTOKOSI, KAUCHUS

1 CKOJIB2KCHU.

55




M TCXHOJIOTUYCCKUC ITPOLCCCHI:
IMOAIINITHUKH, IBUKCHUC

MCKYCCTBCHHLIX CITYTHUKOB

Pemienue pacu€THBIX 3a/1a4 C SBHO
3aJaHHON U HEABHO 3aJaHHOUN
(bu3nyeCcKoil MOAEINbIO

C MCITOJIb30BAaHHUEM OCHOBHBIX 3aKOHOB U
hopMyJI KHHEMAaTUKU U TUHAMUKH.
Pernrenne kadeCcTBEHHBIX 3a/1a4,
TPEOYIOITUX TPUMEHCHUS 3HAHUH

110 KMHEMATHUKE U JMHAMUKE.
OO0BsICHEHUE YCTPOMCTBA U IPUHITUTIA
TeHCTBUS MOAIIMITHAKOB.

OOBsICHEHUE TBUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

OrnpenesneHue ycaoBUil TPUMEHUMOCTH
Mojienel (PU3NYECKUX TeJ U MPOIIECCOB
(s1BNIEHMIT ): MHEpLIMAIbHAS CUCTEMA
O0TCYETa, MaTEpUaAJIbHAS TOYKA,
aOCOJIFOTHO yripyTas Aedhopmarius.
BrimonnHeHHe y4eOHBIX 3ajaHui

Ha aHaJIU3 MEXAHUYECKHUX MPOILIECCOB

(sSIBIIEHUI1) C UCTIOL30BAHUEM OCHOBHBIX
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MOJIOKEHUH U 3aKOHOB TUHAMUKU: TPU
BakoHa HproTOHA, MpUHIMI
OTHOCHUTENbHOCTHU ["anuies, 3akoH
BCEMHUPHOI'O TATOTEHHUS.

Pabota B rpynmnax npu o0CyXIeHUU
BOIIPOCOB MEKIIPEAMETHOTO XapakTepa
(HampumMmep, o Teme «/[BrxeHue

B IIPUPO/IEN )
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2.3

Cratuka TBEpAOrO Tela

3)

AGCOJTFOTHO TBEPOE TEIIO.
[TocTynarenbHOE U BpalllaTeIbHOE
NBH)KEHUE TBEPAOTO TeNa. MOMEHT CUJIBI
OTHOCUTENBHO OCH BpaieHus. [lneqo
cuibl. CHOKEHHUE CUII, TPUITOKEHHBIX K
TBEPIOMY TENY.

[{eHTp TsKECTH Telna.

Y cioBUs paBHOBECHS TBEPAOTO TeEIA.

Y cTolunBOE, HEYCTOMYUBOE,
0e3pa3InyHOe paBHOBECHE.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
KPOHILUTENH, CTPOUTEIIbHBIN KPaH,

peléryarble KOHCTPYKLUA

[IpoBeneHnE HUCCIIET0BAHUS YCIOBUI
[PaBHOBECHS TBEPJIOTO TEJIA, UMEIOILIETO
OCb BpAIlICHUs; KOHCTPYHUPOBAHUE
KPOHIITENHOB U paCUYET CUJT YIPYTOCTH;
M3y4EeHUE YCTOUUYMBOCTU TBEPAOTO TEIIA,
MMEIOIIETO IUIOMIAJIb OTIOPHL.

Pemenne pacy€THbIX 3a/1a4 C SIBHO
3aJJaHHOU U HEABHO 3aJaHHOU
(hU3MYECKOM MOJIENBIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJI CTATHKHU.
PemeHre kaueCTBEHHBIX 3a]1a4,
TPeOYIOIUX TPUMEHEHUS 3HAHUH 110
CTaTHKE.

OOBsICHEHUE YCTPONUCTBA U IPUHITUTIOB
ITEVCTBHS KPOHIUTENHA, CTPOUTEIBLHOTO
KpaHa, pelIETYaThIX KOHCTPYKLIHM.
OrnpenesneHue ycaoBUl TPUMEHUMOCTH
MoJieIeH (DU3NYECKUX Tell: a0COTIOTHO
TBEPJIOE TEJO.

BrinosHeHne yueOHbBIX 3a/laHU
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Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHUIT) C UCTIOJIL30BAHUEM OCHOBHBIX
MOJIOKEHUHN U 3aKOHOB CTATUKH: YCIOBUS
[paBHOBECUS TBEPAOTO

reiia
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2.4

3aKOHBI COXPaHEHHUS B

MCXaHHKC

10

NMnynibc MaTepuanbHOM TOUYKH, CUCTEMBI
MaTepHaJIbHBIX TOYEK. L{eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema
O IBMOKEHUU LIEHTPA MaccC.

VIMITy1bC CHIIBI 1 U3MEHEHHE UMITYJIbCA
Tena.

3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBU)XCHHUE.

MOMEHT UMITyJIbCa MAaTEPUATIbHOM TOYKHU.
[IpeacraBieHre O COXpaHEHUM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJISX.

PaboTa cuiibl Ha MaJIOM U HA KOHEYHOM
nepemenienund. ['padguaeckoe
[peICTaBI€HUE PaOOThI CUIIBI.
MOULIHOCTB CHUJIBI.

KuneTtnueckasi 3HEprusi MaTepuanbHOU
Touku. Teopema 00 U3BMEHEHUH
KUHETHYECKOW SHEPTUU MATEPUATIBHOU
TOYKH.

HOTGHI_[I/IaJ'IBHbIe U HCIIOTCHIUAJIBHBIC

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
MMITYJIbCA T€JIa, KWHETUYECKOU U
MOTEHIUAIBHOW SHEPTUH T€JIA, MOLIHOCTH
CHUJIBL; IIPOBE/ICHHUE OIBITOB 110 TPOBEPKE
MPEIOKEHHON TUITOTE3bI IPU U3YYEHUU
[PAaBHOYCKOPEHHOTO

MPSIMOJIMHEUHOTO IBUKEHUS U
B3aMMOJICHCTBUS TEI.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NUECKUX BETUYHUH.
OneHKa rpaHul NOTPEIIHOCTEN.
IIpoBeneHne SKCIIEpUMEHTA 110
CPABHEHUIO U3MEHEHUS UMITYJIbCA TEJA C
MMITYJIbCOM CHJIbI, I3BMEHEHUS
MOTEHIIUAIBHOM SHEPTUU TIPYKUHBI

c pabotoi cuisl Tpenus. Mcciaegoranue
COXpPaHEHUS UMITYJIbCA MIPU YIPYTOM
B3aMMOJICHCTBUU, COXPAHEHHS DHEPTUH

Mpyu CBOOOHOM MaJCHUU.

60




cuibl. [loTeHIManbHas SHEPrusl.
[ToTeHnManbHAasE SHEPTUS YIPYTO
neOpMUPOBAHHOMN TIPYKUHBI.

[ToTeHuMaIbHASA SHEPTUS TEIIA

HOTGHI_[I/IaJIBHaH OHCPIuUA TCJIa

B OIJHOPOAHOM I'PaBUTAIMOHHOM II0JIC.

Ornpenenenue paboThl CUITBI TPEHUS TIPU
ITBMOKEHUH TeJjIa 110 HAaKJIOHHOM
[UIOCKOCTH.

Hao6mronenue n o0bsiCHEHNE PEaKTUBHOTO
ITBHKEHHUS.

Pemenue paC‘-IéTHBIX 3aJa4 C ABHO
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B 'PAaBUTALIMOHHOM I10JI€ OAHOPOIHOTO
mapa (BHyTPU U BHE II1apa).

Bropast kocMuueckast CKOpoCThb. TpeTps
KOCMHYECKAsI CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHECHHUSI
MEXaHUYECKOU IHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHue bepHyiun 11 uaeanbHOU
PKUJKOCTH KaK CJIEICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHn4eckue yCTpoucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHUE
pakeT, BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOT, PUTYpHOE KaTaHHe

Ha KOHbKax

3aJAaHHOM U HESIBHO 3a1aHHOM
(br3MYEeCcKON MOJIEIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 MEXaHHKHU.

PemreHne kauecTBEHHBIX 3a/1a4,
TPeOYIOINX TPUMEHEHUS 3HAHUM 110
MEXaHHUKE.

OObsCHEHNE PUHLUIIOB IEHCTBUS
BOJOMETA, KONEPA, MPYKUHHOTO
MYCTOJIETA, THPOCKOIIA.

OOBbsiCHEHUE ABUKEHUS PAKET,
(UrypHOTO KaTaHUsI HA KOHbKaX.
OnpeneneHue ycioBUid IPUMEHUMOCTH
Mozelel (PU3NYECKUX Tell U MPOLIECCOB
(stBJIEHUIA): aOCOTIOTHO YIIPYTO€ U
aOCOJIFOTHO HEYNPYroe CTOJKHOBEHHUS.
BrlnonHeHne y4eOHbIX 3aJaHui

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM 3aKOHOB

COXPAaHCHHUA B MCXAHUKE: 3aKOHbI
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COXPAaHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTHUH, CBSI3b PA0OTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON SHEPTruu
Tena.

Mcnons3oBanue [T-TexHonorui npu
paboTe ¢ JOMOIHUTEIbHBIMU

MCTOYHUKAMU UH(OPMAIIH O TEME,
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VX KPUTUYECKUM aHAJIM3 U OLICHKA

MOCTOBCPHOCTHU

HToro o paszueny 35

Paznen 3. MonekynsipHas Qpu3uka U TepMOJAUHAMUKA
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3.1

OCHOBBI MOJIEKYJISIPHO-

KUHETUYECKOU TEOpUHN

15

(OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
kuHeTnueckout Teopun (MKT), ux
onbITHOE 00ocHOBaHue. uddyzus.
bpoyHOBCcKO€E nBUkKEHUE. XapaKTep
NBU>KCHUS U B3aUMO/ICHCTBUS YACTHIL
BellecTBa. Moenu cTpoeHus ra3os,
PKUJKOCTEH U TBEPABIX TEI U
00BSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE ATUX MoJeinen. Macca u
pa3Mepbl MOJIEKYJ (aATOMOB).
KonunuectBo Bemectna. [locTostHHas
ABoTraapo.

TennoBoe paBHOBecue. TemnepaTtypa u
criocoOrI €€ u3mepenus. [1lkana
remneparyp Llenscus.

Mojienb uaeanpHOro ra3a

B MOJICKYJISIPHO-KUHETUYECKON TEOPHH:
YACTHUIIBI Ta3a JIBHXKYTCSI XaOTUUECKHU U He
B3aUMOJEHUCTBYIOT JIPYT C IPYTOM.
["a30BbIC 3aKOHBI. Y PaBHECHUE

MenneneeBa—Knaneiipona. AGcomoTHas

[IpoBeeHrEe U3MEPEHUN TAPAMETPOB
rasa, IpOBEICHUE UCCIICTOBAHUMN
BaBUCUMOCTEHN (PM3UUECKUX BEJIMYUH U
OTIBITOB IO MTPOBEPKE MPEIIOKECHHON
TUTIOTE3bI MPU U3YUYECHUH YCTAaHOBJICHUS
TEIUIOBOTO PAaBHOBECUS U U30ITPOLIECCOB B
rasax.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NUECKUX BETUYHH.
OneHka rpaHul] NOTPEUIHOCTEN.
DKCIIEpUMEHTaIbHAs TPOBEPKaA
YPABHEHHUSI COCTOSIHUS UICATBHOTO rasa.
MN3yueHne MoIelieil: IBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOTO JBUKEHHUS.
onbiTa [IITepHa, KpUCTATITUYECKUX
PELIETOK.

Pemienune pacy€THbBIX 3a/1a4 C IBHO
3aJJaHHOW U HEABHO 3aJaHHOU
(br3MYEeCcKON MOJIENBIO C UCIIOJIb30BAHUEM

OCHOBHBIX 3aKOHOB U (popmy
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TemMIiepaTypa (1Kana TeMrneparyp

KensBuna). 3akoH /lanbToHa.

MOJIEKYJIIPHOUN (PUBUKHU.

Pemenne kaueCTBEHHBIX 3ajgad,
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M3ompoueccsl B HACaIbHOM Tra3e

C IOCTOSTHHBIM KOJIMYECTBOM BELIECTBA.
['padmyeckoe mpeacTaBIcHUE
M30IMPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBs3b MEXy NaBICHUEM U CPEIHEN
KUHETUYECKOU YHEPTUEH
[MOCTYNATEIbHOTO TEIJIOBOTO JIBHXKECHUS
MOJIEKYJ UAEATBHOTO ra3a

(OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH UJICaTbHOTO rasa).
CBs13b a0COIIOTHOM TEMIIepaTypbl
TEPMOJNHAMHYECKON CUCTEMBI

CO CpEIHEN KUHETUYECKON SHEPTUEH
MOCTYHAaTEIbHOTO TEIJIOBOTO JIBHXKEHUS
e€ YyacTuLl.

TexHU4ecKkue yCcTpoucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: TEPMOMETP,

OapoMeTp, MoTyYyeHne HaHOMAaTEPHUATIOB

TPeOYIOMUX TPUMEHEHUS 3HAHUH 110
MOJIEKYJISIpHOM (hU3HUKE.

OOBsICHEHUE YCTPOMCTBA U PUHLINIIA
IMEeHCTBUS TEPMOMETPA, bapoMeTpa.
OOBsICHEHHE TIOJTYYCHUS
HAHOMAaTEPHUAJIOB.

OrnpenesieHue yCaoBUM MTPUMEHUMOCTH
Mojieel (PU3UIECKHUX TeJl U IIPOIIECCOB
(s1BIIEHMI ): MOJIeiel Ta3a, KUJKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJI€aIbHOTO rasa.

BrinosHeHre yueOHbIX 3aJjaHud HA
QHaJIN3 TETUIOBBIX IIPOIIECCOB (SIBIICHUM ) C
HCIIOJIb30BaHUEM

OCHOBHBIX MoJioxkeHnt MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKH: CBSA3b JABJICHUS
WJICAJIbHOTO ra3a co CpeaHen
KUHETUYECKOW YHEPTUEN TETIIOBOTO
MBUKEHHS U KOHIIEHTPAIUEH €T0

MOJICKYJI, CBA3b TEMIICPATYPhl BCUICCTBA
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CO CpeHEN KUHETUYECKON SHEPTUEH
TEIUIOBOTO IBUKEHUS €r0 YaCTHL,
CBSI3b JABJICHUS UICAIBHOIO ra3a ¢
KOHILICHTPALIMEN MOJIEKYJ U €TO
TEMIIEPATypOM, ypaBHEHNE

MeunneneeBa—Kiamneiipona
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3.2

TepmoarHaMuKa.

TermioBpie MallIMHBI

20

Tepmoannamuueckas (T]1) cucrema.
3agaHue BHEIIHUX YCIOBUN

111 TEPMOJIMHAMHUYECKOW CUCTEMBI.
BHenHne u BHyTpEeHHUE TapaMETPHL.
[TapameTpbl TEPMOIUHAMHUYECKOU
CHCTEMBI KaK CpEIHUE 3HAYCHHUS
BEJINYUH, ONMCHIBAKOIINX €€ COCTOSIHUE Ha
MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3BoIbHas pejakcaius
TEPMOJINHAMUYECKON CUCTEMBI

K TEMJIOBOMY PAaBHOBECHIO.

Mojenb uaeanpHOro ra3a

B TCPMOJMHAMHUKE — CUCTEMA YPABHCHUN:
ypaBHeHHe MeHnneneeBa—Knanelipona u
BBIPAKCHUE 711 BHYTPEHHEUW YHEPTUU.

Y CnoBUS MPUMEHUMOCTH 3TOU MOJIEJIH:
HU3Kasi KOHUECHTPALMS YaCTUL, BBICOKHE
TeMneparypsl. Beipaxxenue

JUIsl BHYTPEHHEW DHEPIUU OJTHOATOMHOTO

MN3mepenue yaeabHON TEeI0EMKOCTH
[Pa3HBIX BEILIECTB, UX CPABHEHUE,
MMPOBEICHNE UCCIECAOBAHUI
3aBUCUMOCTEH (M3MUECKUX BETNIUH U
OMBITOB I10 MTPOBEPKE MPETT0KEHHON
TUTIOTE3bI MPU U3YUYEHUH MPOIECCOB
TeruIooOMeHa 1 aauabdaTHOTO Mpoliecca.
OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEPEeHUM (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.
MN3yueHne B3auMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUA U
TeMIepaTypbl KUTICHUS dKUJTKOCTEH.
M3ydyeHne TENI0BbIX ABUTATENIECH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJEIEH.

VccnenoBanue pa3HbIX CIIOCOOOB
M3MEHEHHS] BHYTPEHHEN SHEPTUU.

Pemenne pacy€THbIX 3a/1a4 C SIBHO
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MIeaIbHOTO rasa.

KBa3ucraTrueckne U HECTaTHISCKUE
MPOIIECCHI.

DnemMeHTapHas paboTa

B TCpMOJMHAMHUKE. Bprauciienue padoThl

no rpaduKy mpoiecca

3aJaHHON U HEABHO 3aJaHHOU
(bu3nyecKoil MOAEINbIO

C MCIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB H
(bopMyI1 MOJIEKYISIPHOUN (PU3UKU

1 TEPMOJUHAMHUKHU.

Pemmenne KkaueCcTBEHHBIX 3a/ad,

TPeOYIOUIUX TPUMEHEHUS 3HAaHUHN
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Ha pV-auarpamme.

Teruonepeaaya kak cnocod M3MEHEHHUSI
BHYTPEHHEW dHEPTUU
TEPMOJNHAMHUYECKON CUCTEMBI

0e3 coBepiieHus padboTsl. KonBekius,
TEIIONPOBOHOCTb, U3IyYEHHE.
KonugecTtBo Termnotsl. TemoémMkocTs
Tela. Y ieNibHas U MOJISIpHas
TEITIOEMKOCTH BELIECTBA. Y pABHEHUE
Maitepa. Y aenpHas TeIIOTa CrOpaHus
ToruBa. Pacu€r konnuecTBa TEIIOTHI
npu Teronepenade. [lonarue

00 agunabatHOM mporiecce. [lepBblii 3aKoH
TEPMOJUHAMHUKHU.

BuyTtpennss sneprus. KonnuectBo
TEIJIOTHI M paboTa KaKk Mepbl U3MEHEHUS
BHYTPEHHEU DHEPTUU
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoi 3aKk0H TEpMOJUHAMUKHI

111 PAaBHOBECHBIX MPOIIECCOB: Uepes

MO MOJICKYJISIPHON (pU3HKE U
TEPMOJUHAMUKE.

OOBsICHEHUE YCTPOMCTBA U PUHLINIIA
MEeUCTBUS XOJIOAUIIBLHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOIOPATOPHOIO JIBUTATENICH, MapOBOH
TypOUHBI.

OOBbsICHEHUE TIOTYUYECHUSI CBEPXHUZKUX
TeMrepaTyp, yTHIN3alUN «TEeTUIOBBIX)
OTXOJOB C UCIIOJIB30BAHUEM TEIIOBOTO
Hacoca, yTUIN3aluu OMOOPraHUYECKOro
TOIJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOMN» U
PIIEKTPOIHEPTUH.

BrlinonHeHne y4eOHbIX 3aJaHui Ha
AHaJIN3 TETUIOBBIX MPOLIECCOB (SBJICHUM) C
MCIIO0JIb30BAaHUEM

0CHOBHBIX noJjioxkenniit MKT u 3akoHOB
MOJICKYJIIPHOUN (PU3UKHU U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH

TCPMOANHAMUKHU, 3dKOH COXPAHCHHUA
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3aJJaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOIMHAMHYECKOW CUCTEMBI IPOXOIUT
€MHCTBEHHAas aanadaTta. AOCOtOTHAs
TeMIEpaTypa.

BTopo# 3aK0H TEPMOAVMHAMUKHI

JUIs1 HEPaBHOBECHBIX IPOLIECCOB:

HCBO3MOJKHO IICPCIaTh TCINIOTY

HHEPIUHU B TEIJIOBBIX IIPOLIECCAX.
Mcnone3oBanue [T-TexHonorui npu
paboTe ¢ JOMOIHUTEIbHBIMU
MCTOYHUKaMU UH(GOPMAIUH 110 TEME, UX
KPUTUYECKUN aHAJIN3 U OLICHKA
NIOCTOBEPHOCTH.

IAHAJIN3 U OIIEHKA ITOCIEICTBUN
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0T 00JIee XOJIOHOIO Tena K 0oJjiee
HarpeToMy 0e3 komreHcaruu (Knaysuyc).
HeoOpaTuMocTh NPUPOAHBIX MTPOIIECCOB.
[IpyHUMIBI TEMCTBUS TEIUIOBBIX MAIIWH.
KIII.

MakcumanbHoe 3HaueHue KIITJI. Iukn
Kapso.

DKOJIOTUYECKHUE ACIIEKThI UCIIOJIb30BaHMS
TEIIOBBIX ABHTraTeneu. TemioBoe
Barpsi3HEHUE OKPYIKAIOIICH Cpeibl.
TexHuyeckue ycTporucTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOIWJIBHUK, KOHIUITUOHED, TU3EIbHbBIN
1 KapOIOpaTOPHBIN ABUTATEH, TApOBas
TypOWHa, TIOJIyYCHHE CBEPXHUZKUX
TeMIEepaTyp, YTUIN3ALUS «TETUIOBBIX)
OTXOI0B

C MCIIOJIb30BAaHUEM TEIIJIOBOTO HAcocCa,
YTHIM3AIMs OMOOPTraHUYECKOr0 TOIUINBA

TUTSI BBIPAOOTKH «TETIJIOBOM» U

MCIIOIb30BaHNs TEIUIOBLIX JBUTaTENIEN U
TEIJIOBOTO 3arps3HEHUS OKPYIKAFOIICH
CpEIbI C TIO3HITNI SKOJIOTHIECKON
0€3011acCHOCTH; PEICTABICHUN

0 palMOHAJIBHOM MPHUPOIOTIOJIb30BAHUH
(B mpo1iecce mMOATOTOBKU COOOIIEHUH,

BBHITTOJIHCHU I'PYIIIIOBBIX HpOCKTOB)
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PIEKTPOIHEPTUH

3.3

ArperaTHbie
COCTOSIHUS BEILECTBA.

da30BbIe ITEPEXOIbI

14

[TapooOpa3oBaHue 1 KOHACHCAITHS.
Mcmapenue u kurieHue. Y aeiibHas
TeIJI0Ta mapooOpa3oBaHusI.

HaCI)II_HCHHBIe N HCHACBIIIICHHBIC ITaPhI.

Habto1eHue CBOWCTB HACBIILIEHHBIX
MapoB, MaJIbIX AepopMaliii, MpoBeIeHuE
KOCBEHHBIX U3MEPEHUN

YHGHLHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA,
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KauecTBeHHast 3aBUCUMOCTb INIOTHOCTH U
NABJICHHS HACBIIIICHHOTO Tapa

OT TEMIIEPATyPbl, UX HE3aBUCUMOCTD OT
00bEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTB TEMIIEPATYPHI KUIIEHUS OT
NABJICHUS B AKUIKOCTH.

BnaxxHocTh Bo3ayxa. AGCOIOTHAS U
OTHOCUTEJIbHAS BIIAXKHOCTb.

TBEpnoe Teno. Kpucrammueckue n
amop(HbIe Tena. AHU30TPONUS CBOWCTB
KpucTaJLIoB. [1naBnenue u
KpUCTauIh3anus. Y aejibHas TeroTa
ruiaBsieHusi. CyOaumarusi.

Jledbopmanuu TBEpAOTO Tena. PacTskenue
u cxatue. Casur. Moayns FOnra. [penen
yapyrux aedopmaruii. Ternnosoe
paclIUpEeHUe )KUIKOCTEU U TBEPIBIX TEN,
00BEMHOE M JINHEWHOE PaCIIUpPEHUE.
AHrapMOHH3M TEIUIOBBIX KOJIeOaHUMN

JaCTHUIl BCIICCTBA KaK IIpUYKMHA TCIIJIOBOT'O

A0COJIIOTHOM BJIaXXHOCTH BO311yXa,

K03 duireHTa TOBEPXHOCTHOTO
HaTsbKeHus, Moayas FOura.

M3yueHne 3aKOHOMEPHOCTEH HCTIapCHUS
M KUIICHUS )KUJIKOCTEN, B TOM YHCIIe
KUTICHUS TIPY TOHUKECHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KpUCTaJUIMYECKOTrO BEIleCTBa,

KAWL PHBIX SIBICHUH, CMaYHBaHUSI.
[IpoBeeHME OMBITOB C MBUILHBIMHU
IUIEHKaAMH.

VccnenoBanue MO HEHBIOTOHOBCKOM
PKUIKOCTH. Perienne pacy€THhIX 3a71a4 ¢
SIBHO 3aJIaHHOW W HEABHO 3aJJaHHON
(bU3UYECKON MOJIEITHIO

C MICTIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U
dhopmys1 MOJIEKYJIIpHON (DU3UKU U
TEPMOJTMHAMHUKHU.

PelieHne kaueCTBEeHHBIX 3a/1a4,

TPeOYIOMUX TPUMEHEHUS 3HAHUH 110

)




pacmupenus Tei (Ha KaYeCTBEHHOM
YPOBHE).

[IpeoOpazoBanue YHEPTUH B Pa30BBIX
nepexoaax.

YpaBHeHUe TEMI0BOro OajaHca.
[ToBepXHOCTHOE HATSHKEHUE.

KoadduimenT noBepxHOCTHOTO

MOJIEKYJIIPHOM (PU3UKE U
TEPMOJIMHAMUKE.

OObsicCHEHUE OCHOBHBIX NMPUHIIUIIOB
CTPOCHUS KUIKUX KPUCTAILIOB,
MOJYYEHUS] COBPEMEHHBIX MaTEPUAJIOB.

OrnpeneseHue ycaoBUM TPUMEHUMOCTH
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HaTsDKeHUS. KanmiisspHbIe sIBIICHUS.
JlaBieHune Mo UCKPUBIEHHOMU
[MOBEPXHOCTHIO KUJIKOCTH.

dopmyna Jlamnaca.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE MPOLIECCHI: KUJIKUE

KpUCTaJIJIbl, COBPCMCHHBIC MATCPHUAJIbI

Moeel (PU3NIECKUX Tel U MPOIIECCOB
(sIBJIEHMI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJI€aIbHOTO rasa.

BrinonHeHne yueOHbIX 3aJjaHUi Ha
aHaJIM3 TETIOBBIX MIPOIIECCOB (SIBICHUM) €
KCIIOJIb30BAHUEM

OCHOBHBIX noJioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKU U
TEPMOJIMHAMUKHM: CBSI3b JaBJICHUS
MJICATBHOTO ra3a ¢ KOHUECHTpAIuen
MOJIEKYJI M €T0 TEMIIEPATYPOM, YPABHEHUE
MenneneeBa—KnanenpoHa, nepBbii 3aKOH
TEPMOJUHAMUKH.

Pabota B rpynmnax npu o0CyKJIeHUU
BOIPOCOB MEKMPEAMETHOTO XapakTepa
(Hanmpumep, o teme «TermnoooMeH

B KUBOUW MPUPOIE)

Hrtoro no pazneny
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Paznen 4. DnexkrpoaruHaMuKa
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4.1

DJIEKTPUUECKOE MOJIe

24

DIIEKTpU3aLMs TEN U €€ IPOSBIICHHUS.
DnexkTpuyeckuid 3apaa. J(Ba Buaa
PIIEKTPUYECKUX 3apsiioB. [IpoBoIHUKY,
NUAJIEKTPUKU U TOJTYTPOBOAHUKU.
DJIEMEHTapPHBINA 3JEKTPUUECKUI 3apsiI.
3aKOH COXPAHEHMSI JIEKTPUUECKOTO

3apsa.

IIpoBeieHE KOCBEHHBIX U3MEPEHUMN U
OTIBITOB IO MTPOBEPKE MPEIIOKECHHON
CUIIOTE3BI ITPU U3YUYEHUH B3aMMOJICHCTBHUS
3apsDKEHHBIX TE, 3apsAaa KOHAEHCATopa,
[TOCJIEA0BATEIBHOIO COCINHEHUS

KOHACHCATOPOB.
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B3anmoneiicteue 3apsaoB. Toueunsie
3apsiabl. 3akoH KynoHa. DiekTpuueckoe
rose. Ero AerncTBre Ha JIEKTPUUYECKHE
3apsbl.

Hanps>k€HHOCTD ANEKTPUYECKOTO TOJIS.
[1poOHsbIii 3apsiy. JInauu
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
ODHOPOIHOE ANEKTPUUECKOE TOJIE.
IToTeHaIbLHOCTD
PIIEKTPOCTATUYECKOTO 1oJisl. Pa3HOCTH
NOTEHIIMAJIOB U HANIPSLKEHHUE.
[loTeHuanbHas SHEprus 3apsaa B
PIIEKTPOCTATUYECKOM TIOJIE.

[ToTeHman 3JeKTPOCTaTUYECKOTO MOJIS.
CBs13b HANPSHKEHHOCTH MOJISL U PA3HOCTH
MOTEHLINAJIOB ISl JIEKTPOCTATHYECKOTO
moJisi (Kak OJTHOPOJIHOTO, TaK U
HEOTHOPOJHOTO).

[IpuHIUIT CYyNepIIO3ULIMH STIEKTPUUECKUX

MOJIEH.

OrnpeneneHue abCONMIOTHBIX U
OTHOCUTEJBHBIX IIOTPEIIHOCTEN
M3MEpPEHUI (PU3NUECKUX BETHUNH.
OueHka rpaHul] NOTPEIIHOCTEN.
Habito1eHue npeBpalieHus SHEPTuu
3APSYKEHHOTO KOHJEHCATOpa B SHEPTHUIO
M3JIy4ECHHs CBETOINOA, UCCIIEIOBAaHUE
paspsiaa KOHAEHcaTopa 4epe3 pe3ucTop.
M3yueHue 3aBUCUMOCTH 3JIEKTPOEMKOCTH
MJI0CKOTO

KOHJIEHCATOpa OT IUIOIIA U TIJIACTHH,
PACCTOSIHUSI MEXITY HUMU U
TUAJIEKTPUYECKON POHUIIAEMOCTH.
M3ydeHne KapTUH JTUHUN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOTO 3aps]a, PABHOMEPHO
BapsKEHHOU cepbl, pABHOMEPHO
3apsKEHHOTO IT0 00BEMY 11apa,
PAaBHOMEPHO 3apsHDKEHHON OECKOHEUHOM

IMJIIOCKOCTH U DKBHIIOTCHIIMAJIBbHBIX
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[Tosie Toueunoro 3apsnga. [lome IMOBEPXHOCTEM.
paBHOMEPHO 3apspKkeHHOM cdepsl. [Toe  Pemenne pacu€THBIX 3a7a4 ¢ IBHO
PaBHOMEPHO 3apPsHKEHHOTO TI0 00bEMY 3aJaHHOM M HESBHO 3aJaHHOMN

mapa. [losie paBHOMEPHO 3apsSKEHHON (bM3UIECKON MOJIEIBIO C UCTIOJIb30BAaHUEM

OeckoHeuHOM TIocKocTH. KapTunsl OCHOBHBIX 3aKOHOB U POpPMYT
JIMHUAN HANPsDKEHHOCTH 3TUX MOJIEH U DIIEKTPOCTATUKH.
AKBUIIOTCHIIMAIBHBIX IOBEPXHOCTEN. Pemenne xkauecTBEHHBIX 33124,
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[TpoBOJHUKH B 3IEKTPOCTATUUECKOM
noJie. Y CIIOBHE paBHOBECHS 3apsiIOB.
JIM3IIEKTPUKU B SJIEKTPOCTATHYECKOM
rose. /{usnekTpuyueckas NpOHUIIAEMOCTh
BEIIICCTBA.

KonneHncarop. 91eKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPa.

[TapamienbHOE COETUHEHUE
KoHaeHcaTopoB. [locienoBarenbHOe
COEIMHEHUE KOHJEHCATOPOB.

DHEPrus 3apsHKEHHOTO KOHAEH caTopa.
/Br>KEeHME 3apSIAKCHHON YaCTHUILIBI

B OJHOPOJHOM DJIEKTPUYECKOM I10JIE.
TexHuyeckue ycTponcTBa u
TEXHOJOTUYECKHUE MPOLIECCHI:
PIEKTPOCKOIL, SJIEKTPOMETP,
PIEKTPOCTATUYECKAs 3allNTa, 3a3€MJICHUE
PIIEKTPONPUOOPOB, KOHAEHCATOPHI,

reHepaTop

TPeOYIOMUX TPUMEHEHUS 3HAHUH 110
DIICKTPOCTATHKE.

OOBsICHEHUE YCTPOMCTBA U PUHLINIIA
IMEeUCTBUS JIEKTPOCKOIIA, dIIEKTPOMETPA,
KOHJICHCATOPOB, reHepaTopa BaH ne
['paada.

OObsicHeHUE pabOThHI
PIICKTPOCTATUYECKOM 3aIIUTHI,
3a3eMJICHHS JIEKTPOIPUOOPOB.
OrnpeneseHue ycaoBUM MPUMEHUMOCTH
Mojienel (PU3NYECKUX TeJl: TOYCUHBIN
3apsiji, OJHOPOTHOE AIICKTPUUECKOE MOJIE.
BrimonHeHNE yueOHBIX 3aIJaHUI

Ha aHaJIU3 JICKTPUUYECKUX MPOIECCOB
(sSIBJICHUI) C UCTIOJIb30BAaHUEM OCHOBHBIX
MOJIOKCHUW U 3aKOHOB
PICKTPOAMHAMUKH: 3aKOH COXPAHEHUS
PIIEKTPUYECKOTO 3apsijia, 3akoH KyioHa,
MOTEHIIUAIBHOCTD

QJIICKTPOCTATUYICCKOTO II0JIA, IIPUHIIHIL

3l




Ban ne I'paada

CYIIEPIIO3ULIMH IIEKTPUUECKUX MOJIEH.
Mcnone3oBanue [T-TexHonorui npu
paboTe ¢ JOMOIHUTEIbHBIMU
MCTOYHUKaMU HH(POPMAIUH 110 TEME,
VX KPUTUYECKUM aHAJIU3 U OLICHKA

MOCTOBCPHOCTHU
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4.2

I locTOSTHHBII

3HCKTpI/I‘-ICCKI/Iﬁ TOK

24

Cwuna Toka. IToCTOSIHHBIN TOK.

'Y CII0BUS CYILIECTBOBAHUSA MOCTOSTHHOTO
PIEKTPUUYECKOTO TOKa. ICTOUHUKH TOKa.
Hanpsoxenue U u DJ1C &.

3akoH OMa [ yyacTKa LeMHu.
DJIEKTPUYECKOE COMTPOTURJICHUE.
3aBUCUMOCTH COITPOTUBIICHUSA
OJHOPOJIHOTO TIPOBOIHUKA OT €T0 JTMHBI
Y TIJTOIIAIN MOTIEPEYHOT0 CEUCHHUS.

Y 1e1pHOE COMMPOTHUBIICHUE BEIIECTBRA.
[TocnenoBarenbHOE, TApaLICIBHOE,
CMEIIIAHHOE COEIMHEHHUE TTPOBOIHUKOB.
Pacyér pa3BeTBIEHHBIX IIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Pabora saekTpruecKoro Toka. 3aKoH
Jxxoymsa-Jlenna.

MOUTHOCTB AIEKTPUUYECKOTO TOKA.
TerioBasi MOIIIHOCTh, BbIJIEIsIEMast Ha
pe3ucrope.

J1C u BHyTpEHHEE CONPOTUBIICHHUE

[IpoBeneHnEe NPAMBIX U3MEPEHUN CHJIBI
TOKA W HAIPSIKEHUs, KOCBEHHBIX
M3MEPEHUHN YAEIBHOTO CONPOTUBIICHUS,
J1C 1 BHYTpEHHETO CONPOTUBIICHUS
MICTOYHHMKA TOKA, IPOBEJACHUE
MCCIIEIOBAHUI 3aBUCUMOCTEN
(bU3MYECKUX BEJIMYUH U OTIBITOB

10 IIPOBEPKE MPEIIOKEHHON TUIIOTE3BI
[PY U3YYEHUH LENIEN OCTOSHHOTO
TOKa.

OrnpeneneHue abCONMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEN
M3MEpEeHUN (PU3NYECKUX BEITUYHH.
OneHKa rpaHul NOTPEIIHOCTEN.
M3ydyeHne KOPOTKOTO 3aMbIKaHUSA
raJbBAaHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHUS.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHON U HEABHO 3aJaHHOU

(bu3nyeCcKoil MOAEINbIO

33




MCTOYHHKA TOKa. 3akoH OMa
TSl TIOJTHOM (3aMKHYTOM)

PIICKTPUYECKOM L. MOITHOCTh

KOHI[CHcaTOp B ICIIN ITIOCTOSAHHOI'O

TOKa.

MCTOYHHKA TOKA. KOpOTKOC 3aMBbIKaHHUC.

C UCIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U
(hOpMyJT MOCTOSTHHOTO TOKA.

PerieHre KaueCTBEHHBIX 3a/1a4,
TPeOYIOIIMX TPUMEHEHHUS 3HAHUN U
3aKOHOB MTOCTOSTHHOTO TOKA.
OOBsiCHEHNE YCTPOUCTBA U MPUHITUTIA

IIEUCTBUS aMIIEPMETPA, BOJIBTMETPA,
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TexHuyeckue ycTporucTBa u peocTaTa, C4ETUMKA IIEKTPUIECKON
TEXHOJIOTUYECKHE IPOLIECCHI: aMIIEPMETP, PHEPTHH.

BOJIBTMETP, PEOCTAT, CUETUUK BrinonHeHne yuyeOHbIX 3aJaHUI
PIEKTPUYECKON SJHEPTUH HAa aHAJIA3 JIEKTPUUYECKHUX MTPOLECCOB
(SIBJIEHUI) C UCIIOJIB30BAHUEM OCHOBHBIX
ITOJIOKEHUMN U 3aKOHOB
AIIEKTPOJUHAMUKU: 3aKOHBI OMa

U1 y4acTKa LU U I 3aMKHYTOU
PIEKTPUYECKOM LETH, 3aKOH
JIxoyisi—JIeHna.

PaboTa B rpynmnax npu o0CykJ1eHUU
BOIIPOCOB MEXKIIPEAMETHOIO XapaKTepa
(Hampumep, o TeMe «DIEKTPUUECKHE

SIBJICHHSI B TIPUPOJIEN)
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4.3

Toku B Pa3IMYHBbIX

cpenax

DJIEKTpUYECKast IPOBOJAUMOCTD
pa3TUYHBIX BEHIECTB. DJIEKTPOHHAS
[IPOBOJMMOCTB TBEPIBIX METAIIJIOB.
3aBUCUMOCTB CONPOTHUBIICHHS METAIIOB
0T TeMriepaTypbl. CBEpXIpOBOANMOCTb.
ODJIEKTPUYECKHAN TOK B BAKyyME.
CBOMCTBA DJIEKTPOHHBIX ITyYKOB.
[TonynpoBonHuku. CoOCTBEHHAs U
[IPUMECHAs! IPOBOJUMOCTh
MOJTyITPOBOAHUKOB. CBOMCTBA
p-n-niepexona. IlomynpoBogHUKOBEIE
npUOOPBHI.

DIIEKTPUYECKHUM TOK B DJIEKTPOJIUTAX.

IIpoBeieHE KOCBEHHBIX U3MEPEHUMN U
MCCIICIOBAHUM 3aBUCUMOCTEN

MeXy PU3NIECKUMU BeTMYUHAMU TIPU
M3yYECHHUU MPOLIECCOB NPOTEKAHNUS
DIEKTPUYECKOT0 TOKA B METAJIAX,
AIEKTPOJIUTAX U MOTYPOBOIHUKAX.
OrnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
M3MEPEeHUM (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIHOCTEN.
Habto1eHue 31eKTpoan3a, u3yuyeHue u
00BSCHEHHE MTPOBOJIUMOCTH

DJICKTPOJIUTOB, OKCIICPUMCHTAJIBHOC
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DJIEKTPOJIUTAYECKAS TUCCOLIUALIMS.
DJIEKTpOau3. 3aKoHbl Dapanaes 1
BIIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSITENBHBIN U HECAMOCTOSATENbHBIN
paspsz.

PaznuyHbie TUIIBI CAMOCTOSITENBHOTO
paspsaa. Monnus. 11nasma.

TexHu4YecKkue ycTporucTBa u
MPAKTHYECKOE TPUMEHEHHE:
razopaspsiIHbIC JIAMIIbI, SJIEKTPOHHO-
mydeBasi TpyOKa, MOJTyTIPOBOJHUKOBBIC
npUOOPHL: U0, TPAH3UCTOP, (HOTOIHO,
CBETOJINO/I, TaJibBaHWKAa, pa)UHUPOBAHUE
ME/IY, BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAs

MHUKPOCKOIINA

M3y4YEHHE 3aKOHOB dJIeKTpon3a Papanes.
CHsITHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKH JUOAA.

CpaBHEHHE MPOBOJAUMOCTH METAJUIOB U
MOJIyIIPOBOIHUKOB.

M3ydeHne UCKpOBOTO paspsiia v
[IPOBOAUMOCTH BO3/yXa.

Pemrenne pacu€THBIX 3a4a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3MYECKOIl MOJEIBIO C UCTIOJIB30BaHUEM
3aKOHOMEPHOCTEU

IMOCTOSTHHOT'O TOKa B Pa3JIMYHBIX CpElax.
Pemrenne kauecTBEHHBIX 33/1a4,
TpeOYIOIKX TPUMEHEHUS
3aKOHOMEPHOCTEH ITOCTOSTHHOIO TOKA B
[PA3JINYHBIX CPENAX.

OObsiICHEHUE YCTPOMCTBA U MPUHLIMIIA
MENCTBHS ra30pa3psAaHbIX JIaMIl,
HIIEKTPOHHO-JIy4€BOM TPYOKH,

MOJIyPOBOTHUKOBBIX IPUOOPOB: AUOAA,
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TpaH3ucTopa, HoToANO0a, CBETOANO/A.
OOBsCHEHUE CYTH MPOIIECCOB:
raJbBaHUKH, paUHUPOBAHUS ME]IH,
BBITJIABKH AJTFOMUHUS, JIEKTPOHHOM

MHUKPOCKOIINH

Htoro no paszueiny

o4
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Paznen 5. ®usnyeckuil NpakKTUKyM

5.1  dusnueckuii 16 Cnioco0Obl u3mMepeHus Gu3ndecKux [IpoBeeHNE KOCBEHHBIX U3MEPEHUH,
PAKTUKYM BEJIMUYMH C MCIIOJIb30BAHMEM aHAJIOTOBBIX [MCCIIEOBAHUN 3aBUCUMOCTEM

M 1IU(POBBIX U3MEPUTENBHBIX TPHUOOPOB M|((PU3MUECKUX BEIHUNH, IPOBEPKA
KOMIIBIOTEPHBIX JaTUNKOBBIX CUCTEM. MpeJI0AKEHHBIX TUIIOTE3
AGCOJIIOTHBIE U OTHOCUTEIILHBIE (BBIOOp U3 pabOT, ONMCAHHBIX B
MOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX  TEeMaTHYECKHUX pa3zenax
BenurH. OlleHKa rpaHull «YYeHNUECKUI SKCIIEPUMEHT,
[MOIPEIIHOCTEN mabopaTopHbIE pabOThI, TPAKTUKYM))

HToro no paszneny 16

Pe3epBHOE Bpems 10

OBILIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME
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11 KJIACC

Ne /1t

HanmMmenosaunue
Pa3nenoB U TEM

y4eOHOTOo MpeaMeTa

KomuuecTBO

qacoOB

[IporpamMmHO€E ColepKaHUE

(OCHOBHBIC BUABI ACATCILHOCTH

00yUarOIINXCs

Paznen 1. DnexkrpoanHaMuka
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1.1

MarauTtHoe noJie

14

B3anmoielicTBHE MOCTOSIHHBIX MAarHUTOB
Y IPOBOJIHUKOB C TOKOM. MarHutHoe
roJie. BEKTOp MarHUTHOW UHTYKIIUH.
[[pyHLIMT CyTIePIO3UIIMA MATHUTHBIX
roJjer. JInHMM MarHuTHOM MHAYKIHH.
MarauTHoOE 10Jie MPOBOJIHUKA C TOKOM
(TIpsIMOTO TTPOBOAHUKA, KATYIIIKU U
KpyroBoro Butka). OnsIT Ipcreaa. Cuna
Amriepa, e€ HaIlpaBJICHUE U MOAYJIb.
Cwuita Jlopenna, e€ HanpaBJICHHE U
MO1YJib. JIBH>KEHUE 3apsIKEHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa
cuibl Jlopenna.

MarsuTHOE MoJjie¢ B BEIIECTBE.
DeppOMarHeTHKH, rapa-

1 TMaMarHeTHKH.

TexHr4ecKkue ycTpoucTaa u
TEXHOJIOTUYECKHUE MPOLIECCHI:

IMPUMCHCHHNC ITIOCTOSAHHBIX MAaI'HUTOB,

[IpoBeieHNE KOCBEHHBIX U3MEPEHUIN CUJIbI
AMIiepa, IpOBEICHHUE UCCIEIOBAHUS
3aBUCUMOCTEHN MexX Iy (HU3NUECKUMU
BEJIMYMHAMU U OMBITOB 1O MPOBEPKE
[PEAJI0KEHHOU TUIIOTE3bI IPU U3YUYECHUU
NENCTBUS MTOCTOSTHHOI'O MarHUTa Ha PaMKY]|
C TOKOM, B3aUMOJICHCTBUS TPOBOTHUKA

C MarHUTHBIM noseM. OnpeneneHue
AOCOJIIOTHBIX U OTHOCUTEIIbHBIX
OTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BeJnurH. OLIEHKA IPaHull IOTPEIIHOCTEM.
HccnenoBanue MarHuTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB, CBONCTB
(beppoMarHeTHKOB.

OnpeneneHre ycaoBUil TPUMEHUMOCTH
MOJIEIN OJTHOPOTHOTO MAarHUTHOTO TTOJISI.
OrnipeneneHre HapaBpiIeHUs UHITYKIIUH

MAarduTHOI'O IIOJISA IIPOBOAHHUKA C TOKOM,
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AIIEKTPOMATrHUTOB, TECTEP-MYJIBTHMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH

QJICMCHTAPHBIX YaCTHUIT

cuibl Amriepa u cuiel JlopeHua.
M3ydeHune KapTUHbBI TMHUN UHIYKIINU
MAarHUTHOTO IOJIS II0JI0COBOTO U
OKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHuTOB, JJIMHHOTO MPSMOTO
[IPOBOJHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
[IPOBOJIHUKA, KATYIIKU C TOKOM.
OObBsiCHEHUE B3aMMOJICUCTBUS IBYX
[TPOBOJTHUKOB C TOKOM, JICCTBHS CHJIbI
JlopeHna Ha MOHBI AIEKTPOJIUTA.
HaOnronenue ABMKEHUS mydka
PIEKTPOHOB B MAarHUTHOM TIOJIE.
MN3ydyeHnne npuHOMna JeUCTBUS
PIEKTPOU3IMEPUTENILHOTO TPUOOpa
MAarHUTOJIEKTPUUYECKOU CUCTEMBI.
Perrenue pacy€THbIX 3a1a4 C IBHO
3aJITaHHON U HESIBHO 3a/JaHHON
(bu3UUeCcKO MOJIETHIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U

dbopmyn mo Teme «MarHuTHOE TI0JIe.
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Perienne KkaueCTBEHHBIX 3a/1a4,
TpeOyIOMINX MPUMEHEHHUS 3HAHUN TI0 TeMe
«MarauTHoe 1osie.

OObscCHEHHE YCTPOUCTBA U MPUHITUTIA
NENCTBUS AIIEKTPOMArHuTOB, TECTEpa-

MYJIbTUMCTpPA, 3JICKTPOABUT'ATCILA
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SIk0Om, YCKOPHUTENEH dJIeMEHTAPHBIX
YACTHLI.
OO0BsicCHEHUE TPUMEHEHHUS TTOCTOSTHHBIX

MardiuTOB
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1.2

QHCKTPOMaFHI/ITHaSI

MHAYKIOUSA

13

SBIEHNE PIEKTPOMATHUTHON UHAYKIIUH.
[ToTOK BEKTOpa MArHUTHOW UHAYKIIHH.
2 JIC unayKIuu. 3aK0H
PIEKTPOMAarHMTHOM MHAyKIuu Papanaes.
Buxpesoe anekrpuueckoe none. Toku
Dyxko.

O /1C maayKIny B IPOBOHUKE,
NBUOKYIIEMCS] B OTHOPOJHOM MArHUTHOM
oJIe.

[IpaBuno Jlenua.

NunykrtuBHOCTh. Karymika
MHIYKTUBHOCTH B IIEMH MOCTOSTHHOTO
Toka. fABnenne camonnaykuuu. JJ1C
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO TOJISI KATYIIKHU C
TOKOM.

DJICKTPOMArHUTHOE ToJ1e. TexHuueckue
YCTPOMCTBA U TEXHOJIOTUYECKHE
MMPOLIECCHI:

MHIYKIIMOHHAS N1€Yb, COJICHOM, 3al1Ta

OT JJICKTPpU3AllMU TCJI IIPU JIBUKCHUU

[IpoBeaeHue rccieqoBaHus
3aBUCUMOCTEHN (M3MUECKUX BEIMYUH U
OTIBITOB TIO MPOBEPKE MPEATI0KEHHON
TUTIOTE3BI IPU U3YICHUH SIBJICHUS
PIIEKTPOMATrHUTHON MHAYKITUH.
Ornpeenenre HHIYKIIUU BUXPEBOTO
MarHUTHOTO TTOJISI.

Ornpenenenre aOCOMIOTHBIX U
OTHOCUTEJILHBIX TOTPEITHOCTEN
M3MEPCHUN (DU3NICCKUX BEITUYHH.
OLeHKa rpaHul] NOTPEIIHOCTEN.
DKCIIEPUMEHTAIBHOE U3YYCHHUE TIPaBHIIA
Jlenna.

WccnenoBanue siBICHUSI CAMOWHTYKIIHH,
3aBrucuMocTH J/JC caMOMHAYKIIUH OT
CKOPOCTH M3MEHEHUS CUJIBI TOKA B TICTIH.
W3yueHnne najcHus MaraHuTa

B aJIIOMUHUEBOU (MEIHOM) TpyOe.
COopka MOJIeTTH JIEKTPOMArHUTHOTO
reHeparopa.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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B MAarHUTHOM I10JI€ 3eMJI1

3aJITaHHON U HESIBHO 3aJIaHHON

(uznIECKO MOACITBIO
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C CTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmy o TeMe «IIEKTPOMarHuTHas
WHITYKITASD).

Perenre kauecTBEHHBIX 3a71a4,
TpeOYIOIINX TPUMEHEHUS 3HAHUM 110 TEME
«NMEKTPOMAarHUTHAS WHIYKITHS.
OObBsiICHEHNE OCHOBHBIX MPUHIIUIIOB
NENCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, TAKMX KaK:
WHIYKITMOHHAS TI€Yb, COJICHOU/I, 3al1UTa
OT DJIEKTPU3ALIUN TeI

MIPY IBFOKCHUH B MATHUTHOM T10J1¢ 3EMUTH.
PaboTa B rpynmax mpu o0CyXJ1eHUU
BOIIPOCOB MEXKITPEIMETHOTO XapaKkTepa
(Hampumep, Mo Teme
«(INEKTPOMATrHUTHBIC SIBJICHUS

B [IPUPOJICH)

lToro o pazneny

27

Pasnen 2. KoseOauus v BOJTHBI
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2.1

MexaHuueckue

KOJICOaHMS

10

KonebarensHas cucrema. CBOOOIHBIE
KoJIcOaHus.

["apMoHMYEeCcKUEe KOJIeOaHMS.
KuHemaTnueckoe U TMHAMHYECKOES
OMHCaHue. DHEPTeTUICCKOE OMMMCAHKE

(SaKOH COXpaHCHHUA MEXaHMYECKOU

[IpoBeneHrEe KOCBEHHBIX U3MEPEHNM,
MCCIICOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3MYEeCKUMU BETUYMHAMU U OIBITOB 110
[IPOBEPKE NMPEIIIOKEHHON TUIIOTE3BI IPH
M3Y4EHUU KOJIeOaHU HUTSHOTO U

[MPY>XUHHOT'O MajATHHKOB,
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pHEprun). BeIBoa TMHAMHUYECKOTO BBIHYKJICHHBIX U 3aTyXarOIIUX
OTKCaHUsl TAPMOHUYECKUX KOJICOaHUM U3 [MEXaHMYECKHUX KOoJeOaHuil.

WX DHEPTETUYECKOTO U OnpeneneHue abCOMOTHBIX U
KMHEMAaTHYECKOTO ONMCAaHNsI. AMIUIUTYAA OTHOCUTENBHBIX ITOIPEIIHOCTEN

U ¢paza konebanuil. CBsA3b aMILTUTY b M3MEpeHUH (PU3NUECKUX BEIUYUH.
KOJICOAHHMI HCXOTHON BETUYNHBI C OLeHka rpaHul NOTPEIHOCTEN.
aMIUIUTy1aMu Kosie0aHuil e€ ckopoctu 1 |HabmroieHre He3aBUCUMOCTH [TEpHOa
YCKOPEHHS. MaJlbIX KoJeOaHuM Tpy3a Ha HUTU

[lepuon u yactora konedanuii. [lepuon  |0T aMITUTYIbI.

MaJIbIX CBOOOHBIX KOJIEOaHUM JKCIIepUMEHTalIbHAsI IPOBEPKA 3aKOHA
MaTeMaTU4YecKoro MasaTHuka. [lepuos COXpaHEHUs YHEPTUHU NP KOJIeOaHUAX
CBOOOJHBIX KOJIEOAHUI MPY>KMHHOTO rpy3a Ha IpYy>KHUHE.

MasiTHUKA. Habmonenue pezonanca. OnpeneseHue
[loHsiTHE O 3aTyXalOIUX KOJIEOAHUSX. YCJIIOBHM MPUMEHUMOCTH MOJAEIIN
BrinyxaeHHble Koyiebanus. PesoHanc.  [MareMaTuyeckoro MasTHUKA U

Pe3onaHcHas KpuBas. Bnusaue 3aTyXaHUAMACATBbHOI'O MPYKUHHOTO MasATHHUKA.

Ha BUJ] p€30HAHCHOW KPUBOM. Perrenue pacy€THbIX 3a1a4 € ABHO
ABTOKOJICOaHUSI. 3aJJaHHOW W HESBHO 33/IaHHOU
TeXHUYeCKHne yCTPOUCTBA U (bu3uIECKON MOJIEIIBIO

TCXHOJIOTMYCCKHUC ITPOUCCChI: METPOHOM, |C UCITIOJIB30BAHUCM OCHOBHBIX 3daKOHOB 1
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qJachbl, Ka4C€JIN, MY3bIKaJIbHBIC

WHCTPYMEHTBHI, celficMorpad

(bopmyi o Teme «MeXxaHHYECKUe
KOJICOAHU).

Perenne KkaueCTBEHHBIX 3a/1a4,
TPEOYIONIMX MPUMCHCHUS 3HAHUN

110 TeMe «MexaHnyecKue KoJIeOaHusD».
OOBsICHEHUE YCTPOMCTBA U TIPHHIIMIIA

NECTBHSI METPOHOMA, YaCOB, KaueJeH,
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MY3BIKAJIbHBIX HHCTPYMEHTOB,
cericmorpada.

Hcnonb3oBanue [T-Texnonoruit npu
paboTe ¢ JOTMOTHUTEIbHBIMU
MCTOYHUKAMU UH(POPMALIH 110 TEME, UX
KPUTHYECKUN aHAJIN3 U OLICHKA

JMOCTOBCPHOCTH
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2.2

9J'ICKTpOMaFHI/ITHBIC

KOJICOaHMS

15

KonebarenbHbiii KOHTYp. CBOOOIHBIE
NIIEKTPOMATrHUTHBIC KOJICOAHUS

B MJICaIbHOM KOJI€OATEIbHOM KOHTYDE.
dopmyna Tomcona. CBsi3b aMILTATYIbI
3apsia KOHAEHCATOpA C AMIUTATYI0U
CHJIbI TOKA B KOJI€OATETbHOM KOHTYpE.
3aKOH COXPAHEHUS SHEPTUU

B HJICaTbHOM KOJIeOATEIIbHOM KOHTYDE.
3aTyXaroume 1eKTPOMAarHUTHbIE
KoJieOaHusl. BeIHYX/IeHHbBIE
AIIEKTPOMATrHUTHBIE KOJICOAHUS.
[lepemeHHbIN TOK. MOIIHOCTH
MMEPEMEHHOTO TOKA. AMIUIUTYTHOE U
NIEVCTBYIOIIEE 3HAUYECHHUE CUJIbI TOKA U
HaIMpPsHLKEHUS TIPU pa3iuaHol Gpopme
3aBUCUMOCTH IEPEMEHHOIO TOKA

OT BPEMECHHU.

CuHycOMIabHBIN IEPEMEHHBIN TOK.
Pe3ncTop, KOHAEHCATOP U KATYIIKa

HMHAYKTHBHOCTHU B LCITHU

[IpoBeneHrEe KOCBEHHBIX U3MEPEHNUH U
VICCIICIOBAHMSI 3aBUCUMOCTEN (DU3UIECKHUX|
BEJINYWH MPU U3yYECHUU
PIEKTPOMArHUTHBIX KOJIEOaHUM U 1enen
[EPEMEHHOI0 TOKa.

Ornpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEH
M3MEpEeHUN (PU3NYECKUX BEITUYHH.
OLeHKa rpaHull NOTPEIIHOCTEN.
M3ydeHue ycTporcTBa M IPUHIMUIIA
nencTBUs TpaHchopmaropa.

HaOmtonenue 31eKTpoMarHuTHOTO
[pE€30HaHca.

WN3yuyeHne ocuuiiorpaMm
PJIEKTPOMArHUTHBIX KojeOanuii. Pemenue
[PACU€THBIX 3a]1a4 C SIBHO 3aJlaHHOMN U
HESIBHO 3aJ]JaHHON (DU3UUECKON MOJIEINIbIO
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U

dbopmy o TeMe «ITEKTPOMArHUTHbBIE
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CUHYCOHJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onaHc TOKOB. Pe30HaHC HanpsyKeHUN.
W neanpHbBIN TpaHchOpMaTOD.
[Ipou3BoACTBO, TIepeaada U MOTpeOICHUE
PIICKTPUYECKON SHEPTHM.
DKOJIOTUYECKHUE PUCKU

[PU TTPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa UCroab30BaHus
PIIEKTPOIHEPTUU B MOBCEIHEBHOW KU3HU.
TexHn4ecKue yCTpomucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
PIEKTPUYECKUN 3BOHOK, TEHEPATOP
MMEPEMEHHOTO TOKA, IUHUU

QJICKTpOICpcaayd

KOJICOAHUS.

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOyIOUMX TPUMEHEHUS 3HAaHUH 110 TEME
«NEKTPOMAarHUTHbIE

KOJICOAHMS .

CpaBHEHUE MEXAHUYECKUX U
PIICKTPOMAarHUTHBIX KOJICOaHUH.
OO0BsICHEHHE YCTPOKCTBA M TIPUHITUTIA
NEUCTBUS DJIEKTPUYECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOTO TOKa, JTUHUM
pIIEKTponepeaay.

OnpeneneHre ycaoBUil TPUMEHUMOCTH
MOJIEJIH HJIeaIbHOTO KOJIe0aTeILHOTO
KOHTYpa.

AHaJIN3 ¥ OIl€HKA MOCJICICTBHI
MCII0JIb30BaHUs PA3JIMUHBIX CIIOCOOOB
MIPOU3BOJICTBA DJICKTPOIHEPTUU

C MO3UIMH DKOJIOTMYECKOH 0€30I1acCHOCTH;
[IPEICTABICHUN

O pallMOHAJIBHOM IIPUPOAOIIOJIIL30BAHHNN
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(B mporiecce MOArOTOBKH COOOIIEHUH,

BBINIOJIHEHU TPYIIIOBBIX TPOEKTOB)

2.3

MexaHu4yecKue 1
PJIEKTPOMArHUTHBIE

BOJIHBI

10

MexaHnyecKre BOJIHbBL, YCIOBHS UX
pacnpoctpanenus. [lonepeunsie u
[POJI0JIbHBIE BOJIHEBL. [lepuoa, CKOpOCTh
PacpOCTPAHEHUS U IJIMHA BOJIHBL.

CBoiicTBa MEXaHUYECKUX BOJIH:

HaGnronenue oOpazoBanus u
pacipoCTpaHEHUS MOMEPEUHBIX

U TIPOJIOJIBHBIX BOJIH, OTPAXKCHHS U
NpeoOMIICHUS, HHTePPEPEHITUN

141 ,Z[I/I(I)paKI_II/II/I MECXaHHYCCKHUX BOJIH,
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OTpakeHUe, MPEIOMIICHHE,
uHTEephepeHIus U nudpakius. 3ByK.
CkopocTb 3ByKa. [ poMKOCTb 3ByKa.
BricoTta Tona. TemOp 3ByKa.

[[IymoBOE 3arps3HEHHE OKPYKaIOLIei
CpeIbl.

(DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS
M3ITyYEeHUS] DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTalus BEKTOPOB

B”, E”, U B JEKTPOMATHUTHON BOIIHE.
CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH:
OTpa’keHUe, PeIoMIICHHE,
noJisipu3alius, HHTepdepeHus u
nudpakiys.

[[Ixana >IEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHre AIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI PAHOCBSI3U U TEICBUICHUS.
Panuomoxamnus.

9J'I€KTpOMaFHI/ITHOC 3arpA3HCHHUC

AKYCTUYECKOTO PE30HAHCAa, CBS3H
FPOMKOCTHU 3BYKa U BBICOTHI TOHA

C aMIUTUTYJIOW W YaCTOTON KOJICOAHMIA.
M3ydyeHue CBOMCTB yJIbTPa3ByKa U €r0
[IPUMEHECHUSL.

HccnenoBanue CBOMCTB
PIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
[IPEJIOMIICHHE, MOJISIpU3aLus,

nupakuys, “HTepEepeHIHs.
O6HapyxeHue nHpaKpacHoOToO U
yABTPadUOIETOBOTO U3ITYYEHUM.
CpaBHEHUE MEXAHUYECKUX U
HIIEKTPOMArHUTHBIX BOJIH.

OnpeneneHre ycaoBUil TPUMEHUMOCTH
MOJIEI TAPMOHUYECKOUN BOJIHBI.

PelieHre kauecTBEHHBIX 3a]1a4,
TpeOyIOUUX TPUMEHECHUS 3HAaHUH 110 TEME
«MexaHndeckue u

AIEKTPOMATHUTHBIE BOJHBIY. M3yueHue

[MapaMeTPOB 3BYKOBOM BOJIHBL.
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OKPYKAIOLIEN CPEBI.

TexHuyeckue ycTponucTa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap,
PaguONpPUEMHHUK, TEIEBU30D, AaHTCHHA,
renedoH, CBU-nieun, ynbpTpa3BykoBas

JHUAarHOCTHUKAa B TCXHUKC U MCAUITUHEC

N3yuenue pacnpocTpaHeHHs 3BYKOBbBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsiICHEHUE YCTPOICTBA U MPUHIIUTIA
NEeNCTBUSL My3bIKaJIbHBIX UHCTPYMEHTOB,
pagapa, paIuONpUEMHUKA, TEIEBU30Pa,

aHTeHHBI, Teaedona, CBU-nieun.
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OOBsiCHEHUE YIBTPa3BYKOBOM
NIMarHOCTUKHU B TEXHUKE U MEJIULIUHE.
Hcnonb3oBanue [T-Texnonoruit npu
paboTe ¢ JOTMOTHUTEIbHBIMU
MCTOYHUKAMU UH(POPMALIH 110 TEME, UX
KPUTHYECKUN aHAJIN3 U OLICHKA
NTOCTOBEPHOCTH.

AHanu3 1 OlleHKa NOCIeICTBUN
[ITyMOBOTO U AJIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPY KaroIel Cpe/ibl ¢
MO3ULUN HKOJIOTMYECKOI 0€30MaCHOCTH;
MPECTABICHUM

0 paloHaIbHOM IPUPOIOTOIB30BAHUH
(B mpo1iiecce MOArOTOBKH COOOIIEHUIH,

BBITIOJITHCHHUU T'PYIIIIOBBIX HpOCKTOB)
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2.4

Onrtuka

25

[IpsiMmonHeHOE pacpocTpaHeHUE CBETa
B OJTHOPOAHOM cpene. Jlyu cBera.
To4YeyHbIll HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cBeta. [locTtpoenue nzo0pakeHnii

B IUI0CKOM 3epkane. Cepuueckue
3epKaa.

[Ipenomienue cera. 3aKOHbI
npesioMyIeHus: cBeTa. AOCOTIOTHBIN
[OKa3aTellb MPEIOMIICHU.
OTHOCUTENBHBIN MTOKA3aTEINb

MMPCJIOMJICHNA. ITocTossHCTBO YaCTOTHI

HaOironenne onTUIeCcKuX sIBJICHUH,
[TPOBEICHUE KOCBEHHBIX U3MEPEHUN,
HCCIIeIOBAHUSI 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH U ONBITOB

10 ITPOBEPKE MPEIIOKEHHON TUIIOTE3BI
[PU U3YUYCHUM SIBJICHUM TTPEIIOMIICHUS
CBETA HA TPAHMUIIE Pa3/ielia IBYX Cpel,
MPEJIOMIICHHS CBETa B COOUparoIieit u
[paccenBaroIlIeH JIUH3aX, BOJTHOBBIX
CBOMCTB CBETa.

Habmro1eare moJtHOro BHYTPEHHETO

OTPAKEHUS, U3YUYEHHE MOJIENN
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CBETA U COOTHOLICHHE JJIMH BOJIH IPH
[epexoJie MOHOXPOMATUYECKOTO CBETA
yepes TPaHully pa3jielia IByX ONTHYECKUX
cpen.

Xox nyden B mpusMme. Jlucnepcus cBera.
CnoxHbIN cocTaB Oenoro ceta. L{BerT.
[TosTHOE BHYTPEHHEE OTPAKEHUE.
[IpenesbHbIN Yol ITOJHOIO BHYTPEHHETO
OTpakKCHHUS.

CoOuparolire 1 pacCEUBAIOITUE JTUH3HI.
Tonkas nmmH3a. POKyCHOE PacCTOSTHUE U
ONTUYECKas CUJIa TOHKOU JINH3BI.
3aBUCUMOCTH (DOKYCHOTO PacCTOSHUSA
TOHKOM C(hepruuecKOil JINH3BI OT €€
FEOMETPUN U OTHOCUTEIIBHOTO
MOoKa3aTess MPeJIOMIICHUS.

DopMyJia TOHKOM JIMH3bL. Y BEJIMYEHHUE,
aBaeMoe€ JIMH3O0M.

Xon Jiy4a, TpOIIEIEro JUH3Y MO/

[TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM

CBETOBO/IA.
[ToyyeHnue n300paXkeHus: B CUCTEME U3
MJIOCKOTO 3€pKalia U JIUH3bI,

B CUCTEME U3 JIBYX JIMH3.
KoHCTpyHpOBaHHE TEIECKOMTUYECKUX
CHUCTEM.

M3ydenue noyisipu3aly CBETa,
OTPaKEHHOTO OT MOBEPXHOCTHU
NUAJICKTPUKA, U3YUCHUE

MHTEPPEPEHIINH JIA3EPHOTO U3ITYYCHHS Ha
NBYX IIEJISX.

[TonydeHue ciekTpa U3Iy4YEHHS
CBETOJIMO/A ITPU OMOIIH
MUPpakIMOHHON PEIIETKHU.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aJITaHHON U HESABHO 3aJaHHON
(bu3uYECKON MOJIETBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmyn o Teme «OnTUKa.

Pemenne kaueCTBEHHBIX 3ajaad,
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ONTUYECKOM ocH. [locTpoenue
M300paXKeHHUI TOUKH U OTpe3Ka MpsSMOil B
COOMpAIOIIUX U PACCEUBAIOIINX JUH3AX U
X CUCTEMAX.

Onrtuueckue npudopsl. Pazpemniaromas
criocoOHOCTb. ['11a3 Kak onTuyeckas

CHUCTCMaA.

TpeOYIOINUX TPUMEHEHUS 3HAHUI 110 TEME
«OnTukay.

[TocTpoenue u pacy€T n300paKeHuu,
CO3/1aBAEMBIX [UIOCKUM 3€PKaJIOM, TOHKOH
ITMH30M.

OrnpeneneHre ycioBUi MPUMEHUMOCTH

MO/JIEITA TOHKOM JIMH3bI; TPaHUIL

11




[Ipenensl pUMEHUMOCTH
r€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenius
cBera. KorepeHTHbIE HICTOYHUKH.

Y cinoBus HaOMIIOIEHUSI MAKCHUMYMOB U
MUHAMYMOB B MUHTE€P(PEPEHIITMOHHON
KapTHHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [IprMepsl KaccuuecKux
MHTEPPEPEHIIMOHHBIX CXEM.

Jludpakuus cseta. Judpakimonnas
pemeéTka. Y ciioBre HaOJIIOAEHUS TI1aBHBIX
MaKCUMYMOB IpY MaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(QPaKIUOHHYIO PEHIETKY.
[Tonspuzanus cBera.

TexHr4ecKue yCTpomucTna u
TEXHOJIOTUYECKHE MPOLECCHI: OUKH, JIyIa,
MepucKom, GoToanmapar,

MHUKPOCKOII, IPOECKIIMOHHBIM aIapar,

IMPOCBCTIICHNUEC OIITUKH, BOJIOKOHHAA

TPUMEHUMOCTH T€OMETPHIECCKON ONTHUKH.
OOBsicCHEHHE 0COOEHHOCTEH MPOTEKAHUS
OTNITHYECKUX SIBICHUN: HHTep(epeHIINH,
MU PAKIIK, TUCTICPCUH, TIOTHOTO
BHYTPEHHETO OTPaKCHHUSI.

OOBSICHEHUE YCTPOMCTBA M MPUHIINATIA
NENCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
¢doToarnmapara, MUKpOCKOTA,
IPOEKIIMOHHOTO arnmnapara,
MuGPaKIIMOHHON PEETKHU, BOJJOKOHHOU
OTITHKH.

OO0BsiCHEHUE TTPOCBETICHHUS ONTUKHU.
PaboTa B rpynmax mpu o0CyXJ1eHUU
BOIPOCOB MEXIIPEIMETHOTO XapaKTepa
(Hanpumep, no Teme «CBETOBBIE

SIBJICHUS B TIPUPOIC»)

11




ONTHKA, TUPPAKIIMOHHAS peHIETKA

Htoro no pasueiny

60

Paznen 3. OCHOBBI criEUAIBHO

1 Teopun oTHOcUTEIbHOCTH (aiee - CTO)

3.1

(OCHOBBI CIIEIIMAIBHOMN
TEOpUU

OTHOCHUTCIIbHOCTHU

5

[ paHUIbl NPUMEHUMOCTH KJIIACCUYECKOU
MexaHHUKU. [locTynarsl cienuanbHON

TCOPUHU OTHOCHUTCIIbBHOCTH.

[IpoBeneHnEe KOCBEHHBIX U3MEPECHUI

MMITYJIbCa U SHCPI'UU PCIIATUBUCTCKUX

qyactull (1o poTorpadusM TPEeKoB

11




[IpocTpaHCTBEHHO-BPEMEHHOMU

3apPsPKCHHBIX YaCTHIl B MAarHUTHOM

11




uHTepBai. [IpeobpazoBanus Jloperma.
Y cnoBue NPUYMHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ame1JIeHHe BPEMEHHU U COKpAIlCHUE
JUTVHBI.

DHEPrus U UMITYJIbC PEIIATHBUCTCKON
YaCTHULIBI.

CBs13b MacChI C SJHEPTUEN U UMITYJIECOM
PENATUBUCTCKON YaCTULIBI. DHEPTUSA
TTOKOS.

TexHuyecKkue ycTporucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH

3APAKCHHBIX YaCTHIT

moJje).

AHaIU3 1 onMcaHue GU3NICCKUX
SIBJICHHM C UCIIOIh30BaHUEM ITOCTYJIATOB
CHeIUaIbHON TEOPUH OTHOCUTEIHHOCTH.
OO0BsICHEHUE TTPUHITUTIIA ICUCTBUS
CITyTHHKOBBIX TPUEMHUKOB,

YCKOpI/ITeJ'Ieﬁ 3aPsSKCHHBIX YaCTHUIL

lToro o pazneny

Paznen 4. KBantoBas pusuka

11




4.1

KopnyckynspHo-

BOJIHOBOM JyaJIN3M

PaBHOBECHOE TEIIJIOBOE U3ITyUEHUE
(M3mydeHue abCOJIFOTHO YEPHOTO TEIIA).
3akoH cMemieHust Buna. I'mmiore3a [limanka
0 KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dotoaddext. Onbitel A.I'. CtoneTona.
3akoHnbl (hoTodddekra. YpaBHeHHE
OlinmTerina st pororddexra.

«Kpacnas rpanuna» ¢porosddexra.
JlaBneHue cBeTa (B YaCTHOCTH, TABJICHHC

cBETa Ha a0COJIFOTHO

[IpoBeneHrE KOCBEHHBIX U3MEPEHU,
MCCIICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bu3HMUeCKMMU BEIMYUMHAMHU

pyu W3ydeHUH sBiieHus potorddexra.
Omnpenenenre aOCOMOTHRIX
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
M3MepeHUN PU3NUECKUX BETUYHUH.
OueHka rpaHull norpemHocrei. Pemenune
PacU€THBIX 3a/Ja4 C IBHO 3aJJaHHOU U

HESBHO 3aJJaHHON (PU3NUECKON MOJAEIBIO

11




MOTJIONIAIOIIYI0 U a0COTIOTHO
OTPaXKAIOITYIO TTOBEPXHOCTH). OMBITHI
[1.H. JIeGenena.

BonHoBBIE CBOMCTBA YacTHIl. BOJIHBI
e bpoiis. Jlnuaa BoJsiHBI A€ bpoitis u
pa3Mepsl 00JIaCTH JIOKAIU3alUU
TIBUKYIIICHCS] YaCTHUIIBI.

KoprycKysipHO-BOJTHOBOM JyaJIU3M.

Jludpakuus 37€KTPOHOB HA KpHUCTAJLIaX.

Crnennduka u3MEpeHU B MUKPOMHUPE.
COOTHOIIEHUST HEOTIPEAETEHHOCTEN
['eiizenoepra.

TexHHn4eCcKue yCTpomucTBa u
TEXHOJIOTHYECKHUE MPOLECCHI:
CIIEKTPOMETp, (DOTOAIEMEHT,
dhoToAaTUYMK, TYHHEIBLHBIH MUKPOCKOTI,

COJIHEUHas OaTapesi, CBeTOUO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE

SIBJICHUSD.

PelnieHne kauecTBEHHBIX 3aj1a4,
TpeOYIOIINX TPUMEHEHUS 3HAHUM 110 TEME
«KBaHTOBBIE SIBICHUSD.

OrnpeneneHue ycioBUi MPUMEHUMOCTH
KBAHTOBOM MOJIEJIH CBETA.

AHAIM3 KBAaHTOBBIX MPOLIECCOB C
MCIIOJIb30BaHUEM YPaBHEHUS DWHINITEITHA
st pororddexra, npuHIKMIA
COOTHOIIECHHI

HeonpenenéHHoctu ['eitzendepra.
OO0BsiCHEHUE TTPUHIIUIIA ICUCTBUS
CIIEKTpOMETpa, (PoTOdIeMEHTA,
dboToaTuMKa, TYHHEILHOTO

MUKpPOCKOIIA, COJTHEYHOU OaTapeu,
CBETOAMOA.

Hcnionb3oBanue [ T-Trexnonoruu npu

paboTe ¢ JOTOTHUTEIbHBIMU

11




MCTOYHUKAMU UH(POPMALMH 110 TEME, UX
KPUTHYECKUN aHAJIN3 U OLICHKA

JMOCTOBCPHOCTH

4.2

dusuka atoma

OnbITE IO HCCICA0OBAHUIO CTPOCHHUA
aToMa. HnaHeTapHaﬂ MOACIIb aTOMa

Pesepdopaa.

[Toctynartsl bopa. U3nyuenue u

OrnpenencHre JIMHBI BOJHBI JJa3EPHOTO
M3ITyUCHUS.
HaobmtoneHue muHeHYaThIX CIIEKTPOB.

HccnenoBanue CIICKTpa pa3pCiKCHHOT'O

11




norjoieHre (POTOHOB IpU MEpPexoie
aTOMa C OJTHOTO YPOBHS 3HEPTUU

Ha IPyroiu.

Bunbl ciektpoB. CekTp ypoBHEN
DHEPIUMU aTOMa BOJAOPOAA.

CHOHTaHHOE U BBIHYKJICHHOE U3yYCHHE
cBeta. Jlazep.

TexHn4eckue yCTpoucTna u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
CIIEKTPaIbHBIN aHaTu3 (CIEKTPOCKOM),

na3ep, KBAaHTOBBIA KOMIIBIOTED

AQTOMApHOTO BOJIOPO/IAa U U3MEPEHHUE
nocTosiHHON Punbepra.

M3ydyeHne ycTpouCTBa U IEUCTBUS
CYETYMKA MOHU3UPYIOLIUX YACTHII.
OrnpeneneHue ycioBUid MPUMEHUMOCTH
Mozienu atoma Pesepdopaa.
OO0bsiCHEHUE TIPUHITUIA TCUCTBUS
CIIEKTPOCKOTA, JIa3epa, KBAHTOBOTO
KOMITBIOTEPA.

AHaJIN3 KBAHTOBBIX MPOLIECCOB HA OCHOBE
[EPBOTO U BTOPOTO

oCTyJ1IaToB bopa

11




4.3

@du3uKa aTOMHOTO S71pa
1 DJIIEMEHTapHBIX

YACTHI]

HyxnonHast monens sipa I'eiizenbepra—
MBanenko. 3apsa sapa. MaccoBoe 4uciIo
sapa. M30Torbl.

PannoakTuBHOCTE. Ab(ha-pacna.
JJIEKTPOHHBIN U TTO3UTPOHHBIN OeTa-
pactan. ' amma-nusinyyeHue.

3aKOH paJuOaKTUBHOTO pacIaja.
PaoakTUBHBIE U30TOIIBI B IIPUPOJE.
CBolicTBa HOHU3UPYIOILIETO U3IIyYCHHUS.
BisiHue paanoakTUBHOCTH HA KUBbIE
opranu3mbl. EcrecTBeHHbBINH PoH
n3iydeHus. Jozumerpus.

DHEprus CBs3U HYKJIOHOB B SIJIPE.
SAnepubie cuibl. JlepexT maccer spa.

Anepnsie peakuuu. JleneHue u CUHTE3

[IpoBencHUE U3MEPEHUN PATMOAKTUBHOTO
donHa

C UCIIOJIb30BAaHUEM J03UMETPA U

M CCIIEIOBAaHNUE TPEKOB YacTull (110
rOTOBBIM (poTOrpadusim).

M3y4yeHue noriaomeHus: 0erTa-4acTull
QITIOMUHHUEM.

OnpeneneHne ycIOBUA MPUMEHUMOCTH
MOJIEJI ATOMHOTO SI/Ipa.

AHQJIN3 U OIIMCAHUE SIEPHBIX PEAKLIUM C
MCIT0JIb30BAHUEM MTOHATUI MacCOBOE
YKMCIIO U 3apsf siApa, SHEPTUs CBSI3U
S1pa, 3aKOHOB COXPAHEHUS 3apsiaa,
MacCOBOT'0O YHCJIA U SJHEPTUU B SAEPHBIX

PCaKIUAX, 3aKOHA pAANOAKTUBHOT'O

11




snep. Snepubie peaktopsl. [Ipo6iembl
YIPaBISIEMOr0 TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHUS
SICPHOM DHEPIETUKH.

MeTobl pEerucTpauy U UCCIEA0BAHUS
PIIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIIbHBIE B3aUMOICVCTBHUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[Ipencrasnenue o CTaHaapTHOW MOJIEIIH.
KBapk-TJIrt0OOHHast MOJIEJIb AIPOHOB.
dusuka 3a npeaenamu CTaHgapTHOU
Mojiend. TémHast Mmatepusi U TEMHas
SHEPIHUsl.

EanHCTBO PU3NUYECKON KapTUHBI MUPA.
TexHu4yecKkue ycTponucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: JO3UMETD,
KaMmepa BuiibCoHa, siAepHbI peakTop,
TEPMOSIICPHBIN peakTop, aTOMHast 0om0a,
MAarHUTHO-PE30HAHCHAS

ToMorpadus

pacnaza.

OO0BsICHEHUE TTPUHITUTIA ICUCTBUS
T03UMeETpa, KaMepbl BunbcoHa,

SIIEPHOTO PEeaKTopa, TEPMOSICPHOTO
[peakTopa, aTOMHOM OOMOBI, MArHUTHO-
[PE30HAHCHOI TOMOTrpaduu.

AHaIu3 U OLICHKA BIIASIHUS
PaJIMOAKTUBHOCTH HA KHUBBIE OPTAaHU3MBI,
A TAK)Ke IOCIICICTBUM PA3BUTHS SAACPHON
YHEPreTUKU

C MMO3UITUH SKOJIOTHUECKOM OS30IIaCHOCTH;
MPECTABICHUM

0 palMoOHAJIbHOM MIPHUPOIOTIOIB30BaHUHM (B
Mpoiiecce MOATOTOBKH COOOIIEHHUH,

BBITIOJIHCHHS T'PYIIITIOBBIX HpOGKTOB)

17




HToro o paszneny 25
Pa3nen 5. D1eMeHThl aCTPOHOMUH U aCTPODU3UKU
5.1  DnemeHTHI 12 JTamnsl pa3BUTUS ACTPOHOMUHU. Ha6moienue 38€31H0TO HEOA
ACTPOHOMHHU U [IpukiagHOe 1 MUPOBO33PEHUECKOE HEBOOPYKEHHBIM TJ1a30M
acTpoH3uKu 3HAYCHUE aCTPOHOMHUU. [[pUMEHUMOCTh | UCTIOIB30BAHUEM KOMITBIOTEPHBIX
3aKOHOB (DU3HKH 11 OOBSICHEHUS MPUIOKEHUHN TS ONpeeTICHHSI

12



IMMPHUPOJAbl KOCMHUYICCKUX OOBEKTOB. [10JIOKEHUS HeOECHBIX 0OBEKTOB Ha

MeTonbl aCTPOHOMUYECKUX KOHKPETHYIO JJaTy: OCHOBHBIE
uccienoBanuii. CoBpeMeHHbIE co3Be3ans CeBepHOTo NOJyIIapus U
ONTUYECKHE TEJIECKOIIbI, SIPKHUE 3BE3/bI.

pannoTeNecKonbl, BHeaTMoc(hepHas HaGtonienue B Teneckon JlyHsl, miaHer,
ACTPOHOMUSL. TYMaHHOCTEM U 3BE3HBIX CKOIUJICHUN.

Bun 38é31H0T0 HeOa. Co3Be3aus, ipkue  |YdacTue B IUCKYCCUHU O POJIH

3BE3IBI, INIAHETHI, UX BUAUMOE ACTPOHOMMH B COBPEMEHHOM KapTHHE
TIBHOKEHHE. MUpa, B IPAKTUYECKON JIEATEIbHOCTH
CoiHEeUHAas cucTeMa. YEeJIOBEKA U TaJIbHEHIIIEM HayqHO-
Comnne. ConHeuHast akTUBHOCTb. TEXHUYECKOM Pa3BUTHH.

Hcrounuk sueprumn CoJiHia u 3BE31. I[loaroroska cooOIeHN 0 METOAAX

3BE3/bI, X OCHOBHBIE XaPAKTEPUCTUKHU. [MOJYUYEHHUS] HAYUYHBIX aCTPOHOMHYECKUX

/InarpamMmma «CHEeKTpaJIbHBIN KJIACC — 3HAHUW, OTKPBITUSAX B COBPEMEHHOU
CBETUMOCTB». 3BE3/1bI INIABHOU ACTPOHOMMUM.
[1OCJIEIOBATEIBHOCTH. 3aBUCUMOCTh [IprMeHEHNE OCHOBONOIATAFOIIUX

«Macca — CBETUMOCTh» JIJIs1 3BE3]1 IIIaBHOM [ACTPOHOMUUYECKUX TTOHSTUM, 3aKOHOB U
MOCJIEA0BATEILHOCTH. TEOPH JIJIsl aHAIN3a U OOBSICHEHUS
BHyTpeHHee cTpoeHue 3BE31. (bU3MUECKUX MPOIIECCOB, MPOUCXOASAIINX B

CoBpeMeHHbIE TPEACTaBICHUS 3BE371aX, B 3BE3/IHBIX CUCTEMAX,

17




0 IPOUCXOXKACHUHU U 3BOIOLMHK COJIHIIA U B MEKTaTaKTUYECKOMN Cpee, IBUKEHUS
3BE3/I. DTambl XKU3HH 3BE3. HEOCCHBIX TEJI, YBOJIOLMH 3BE3T U
Muteunbi [1yTe — Haa ["amakTuka. Bcenennoi

[Tonoxenue u amxeHne CoHIA B
["amakTuke. TUIBI TaJakTUK.
Panuoramaktuku u kBazapsl. YHEpHbIE

JIBIPBI B SA/Ipax raJJaKTHK.

12




Bcenennas. Paciiupenne BeeneHHom.
3akon Xab0mna. Paz0eranue ranakTuk.
Teopus bonpmoro B3peiBa. PenmkroBoe
V3Ty4YCHUE.

MacmtabHasi cTpykTypa BeeneHHOH.
MeraranakTuka.

Hepeménnasie mpoOaeMbl aCTPOHOMUH

Mtoro no pasueiny

12

Paznen 6. ®U3nyeckuil IPaKTUKYM

6.1 Du3nYeCKhil 16 CriocoObl u3MepeHus (pu3ndeckux [IpoBeieHNE KOCBEHHBIX U3MEPEHUM,
MPaKTUKYM BEJIMYUH C HCIIOJIb30BAHUEM AHAJIOTOBBIX |[MCCIIEJOBAHUI 3aBUCUMOCTEN

1 U(POBBIX U3MEPUTETBHBIX TPUOOPOB U |(PU3HUECKUX BEJIMYUH, IPOBEPKA
KOMITBIOTEPHBIX TaTYUKOBBIX CHCTEM. peJI0KEHHBIX TUI0TE3 (BBIOOD
AGCOJIOTHBIE I OTHOCUTEIIbHBIE 13 pabOT, OMMCAHHBIX B TEMAaTHUECKUX
MOTPEIIHOCTUA U3MEPEHUNM PU3MUECKUX  pa3fenax «YUeHUUYEeCKUN SKCIIEPUMEHT,
BesnurH. OLIeHKa rpaHull maGopaTopHbIE pabOThI, TPAKTUKYM))
MOTPEIIHOCTEN

HTtoro no pasaeny 16

Paznen 7. O6ob1matoiee MOBTOpEHNE
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7.1

CucremaTu3zaius u
00001IIeHHE
PEIMETHOTO
CoJlepKaHUs U OTIbITA
e TeTbHOCTH,
MpUOOPETEHHOTO

[IPU U3YYEHHUH Kypca

15

O000I11IEHNE U CUCTEMATHU3AIIHS
CoJIep>KaHMs pa3eioB Kypca
«Mexanuka», «MosekyisipHas Gu3rka u
TEPMOIUHAMHUKAY,

«OnexkTpoauHaMukay, «Konedanus u
BOJIHBI», « OCHOBBI CIICIIUATBHON TCOPUH

OTHOCUTCIIbHOCTH), «KBaHToBas

Yyactue B IUCKYCCHUHU O POJIK (DU3HUKHU U
ACTPOHOMHU B PA3IUYHBIX chepax

e TEeILHOCTH YesioBeka. [loaroroBka
CO00IIIeHUH 0 MecTe PU3NIECKON
KapTUHBI MUPA B PSITy COBPEMEHHBIX
[IPEICTABICHUI

0 TIpHUPOJIE.
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¢uzuku 10—11 xmaccos (u3uKa», « DIEMEHTBI aCTPOHOMHH U BrinmonHenue yueOHbIX 3aaHuil,

acTpOPUUKI. NEMOHCTPHUPYIOIINX OCBOSHUE OCHOBHBIX
Ponb Gpus3uku 1 acTpOHOMUHN MOHATHH, PU3NUECKUX BEITUINH U
B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, 3aKOHOB Kypca (pu3ukm 10—11 xmaccos

COLIMAJIbHOM M 3THUYECKOU cepax
NEATEIIBHOCTH YEJIOBEKA, POJIb U MECTO
(U3UKY U ACTPOHOMUHU B COBPEMEHHOM
HAay4YHOU KapTUHE MUpPA, 3HAYCHUE
OMMUCATEIBHOM, CUCTEMATU3UPYIOILLEH,
00BSCHUTETHLHOMN U MPOTHOCTUYECKOMN
(byHKUMIA PU3NYECKON TEOpUH, PO
(bu3nuecKoil Teopuu B OpMHUPOBAHUHI
MPEACTABICHUM O (U3UUECKON KapTHHE
MUpa, MECTO (PU3UUYECKON KapTUHBI MUpa
B 00LIEM psZTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUN

O TIPUPOJIC

Toro no pazaeny 15

PesepBHOE BpeMms 10
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OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

170
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