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[Mporpamma ydeOno# mucrurummasl Y/IB. 03 ®U3UKA pa3paboTtana B COOTBETCTBUU C
®I'OC cpennero obmiero oopazopanus (I[Ipukaz MunucrepcrBa oOpazoBanus u Hayku PO ot 17
Mas 2012 r. Ne 413 "OO6 yrBepkaeHUU (eaepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHmapra cpegHero oOmero oOpasoBaHus"), ¢ yd4eTroM TpeOOBaHMI  (eaepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTENLHOIO CTaHAApTa CPEIHEro MPO(ecCHOHATBHOTO 00pa30BaHUS IO
npodeccun 15.01.05 Cpapmmk (pydyHOW W YaCTUYHO MEXAHH3UPOBAHHOW CBAapKW (HAIUIABKH)).

(ITpuxa3z MunucrepctBa oopazoBanus U Hayku PD ot «29» auBaps 2016 r. Ne50, ¢
W3MEHEHUsIMU U JomnoiHeHusmMu 17 pgekabps 2020r.), npuMepHO OCHOBHOM
oOieoOpazoBarenbHoil nporpammbl dusnka  cpegHero obmiero  00pa3zoBaHUS
0/100peHHO# penieHreM (deaepaIbHOTO  Y4eOHO-METOAUYECKOr0 OOBEIUHEHHS IO
oOmemy obOpazoBanuto oT 28 wutons 2016r. mportokon Ne 2/16-3, mporpammbl
BocnuTanuss 1no  npodeccun  15.01.05  Cpapuuk  (pyyHOH,  YaCTUYHO
MEXaHM3UPOBAHHOM CBapKH (HAIUIABKH)).

Opranmzanus-pazpadotuuk: [ BIIOY «Tpourkuii TEXHOTOTHUECKHI TEXHUKYM)»

Pazpabortunk: [llub6anoBa Jlapuca BanepbpeBHa, pemnoiaBaTesib BBICIIEH KaTErOpUH.

PaccmoTpena Ha  3acemaHMM  IIUKIOBOM  METOJMYECKONM  KOMHUCCHM  IpEnojiaBaTeseid

ob6meooOpazoBaTenbHbIX aucuumuiie, OI'CO u EH nukios
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1. HTACIIOPT ITPOI'PAMMBI Y/IB. 03 ®U3UKA

1.1. Ob6sacTh NPUMEHEHHUS POTPAMMBI

[Iporpamma yuebno#t muctummmasl Y/IB. 03 ®@U3UKA sBisercs 4YacTbi0 OCHOBHOM
npogeccnoHanbHO 0oOpaszoBaTenbHO nporpamMMbl  ['BIIOY  «TpoHIKOTO TEXHOIOTHYECKOTO
TexHukyma» mnpodeccun 15.01.05 Cpapuiuk (pydyHOM M YaCTUYHO MEXAHU3UPOBAHHOW CBapKH
(HamaBKH)).

1.2. MecTo 00meo0pa3oBaTe/ibHOIO y4eOHOI0 NpeaMeTa B CTPYKType o0pa3oBaTebHOM
NPOrpaMMblI

OO6uieo0Opa3oBaTenbHblil  yueOHbIM mnpeaMer «Dusuka» sBigercs NTPOPUIBHBIM Y4eOHBIM

peAMETOM 00I111e00pa30BaTEIHLHOTO ITUKIIa 00pa30BaTEILHON TPOTPAMMBI.

1.3. He.]'ll/l M 3aJa94 TUCHUIIJIMHbI — Tpeﬁonamm K pe3yjbTarTaM O0CBOCHHUA NUCIHUIIJINHBI:

B pamkax nporpaMMmbl yueOHOM IUCHUIUIMHBI OOYYaIOUIMMUCS OCBAUBAIOTCS JIMYHOCTHBIE,

MeTanpeaMeTHbIe U MPEAMETHBIE Pe3ylbTaThl B COOTBETCTBUU ¢ TpeboBaHusiMu ®I'OC cpenHero
obmero ooOpazoBanusi: nuyHocTHbie (JIP), meranpeamernnie (MP), npeamMerHbie aJsi
yriyoseHHoro yposus uzy4enus (I1Py):

Koabl

HnaﬂnpyeMble pe3yJbTaThbl 0OCBOCHUA JUCHUIIJIMHBI BKIIYAI0T

JIP 01

poccuiickasi TpaxIaHCKash WIACHTUYHOCTb, IMAaTPUOTU3M, YBaXEHHE K CBOEMY
HapOo/ly, 4YyBCTBAa OTBETCTBEHHOCTH Tepe]l PoarHOM, TOpI0CTH 3a CBOM Kpal, CBOIO
Ponuny, mpouuioe u HacTosiliee MHOTOHAIIMOHAIBHOTO Hapona Poccun, yBaxkenue
rOCyIapCTBEHHBIX CUMBOJIOB (TepO, ¢uiar, THMH);

JIP 02

TpaXXJaHCKasA IMO3HMIHA KaK aKTUBHOI'O KM OTBETCTBCHHOI'O YJICHA pOCCHfICKOFO
O6HleCTBa, OCO3HAOMIEro CBOM KOHCTUTYHMOHHBIC IIpaBa H O65[33HHOCTI/I,
YBAXAIOMICTO 3aKOH MW IPaBOIOPAIOK, 06naz[afomero YYyBCTBOM COOCTBEHHOTO
AOCTOMHCTBA, OCO3HAHHO IIPUHUMAIOMICTO TpaJullMOHHBIC HAIMOHAJIBbHBIE U
O6H.[€LI€J'IOB6LIGCKI/IC IT'YMAHUCTHYCCKHEC U JEMOKPAaTUUCCKUE ICHHOCTHU,

JIP 03

TOTOBHOCTB K CIIYKCHUIO OTC‘ICCTBY, €ro 3aluTe,

JIP 04

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOLICIO COBPEMCHHOMY YPOBHIO
Pa3sBUTUA HAYKU U 06H_IGCTB6HHOI71 IMIPAKTHKHU, OCHOBAHHOI'O Ha JUAJIOI'C KYJIbTYpP, 4
TAKKC PA3JIMIHBIX (I)OpM 06IJ_I€CTB6HHOFO CO3HaHHsA, OCO3HAHHUEC CBOCIo MECTa B
MOJIMKYJIBTYPHOM MHUPCE;

JIP 05

C(I)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTHA U CAMOBOCIHUTAHHUA B COOTBECTCTBUHU C
O6HlequOBequKI/IMI/I OCHHOCTAMU U HACATIaMU T'pakKJAaHCKOTI'O O6IJ_ICCTB8.;
TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOHTeHBHOﬁ, TBOp‘lGCKOfI U OTBETCTBEHHOM
JACATCIIbHOCTH,

JIP 06

TOJICPAHTHOC CO3HAHHUC U TOBCACHHUC B IOJHUKYJIBTYPHOM MHUPEC, T'OTOBHOCTH U
CIIOCOOHOCTh  BECTH againor € OpyruMu  Jir0oJilbMH, JOCTUTATh B HCM
B3aMMOIIOHMMAaHHA, HAXOIUTh O6I_I_II/IG oejm U COTpYAHUYATh I UX JOCTUIKCHMU,
CIIOCOOHOCTH MMPOTHUBOCTOATH naCOJIOrnnu OKCTPEMHU3MaA, HalMoHaJIu3ma,
KCGHO(bO6HH, JUCKpUMHUHAOUNU 1O COLHUAJIBHBIM, PCIUTHO3HBIM, PaCOBBIM,
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HallMOHAJIbHBIM ITIPpHU3HAaKaM U JPYI'UM HCTaTUBHBIM COLUAJIbHBIM SABJICHUSAM

JIP 07

HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHUKAMH, JETbMHM MIIQJNIETO BO3pacra,
B3pOCIBIMH B 00pa3oBaTeibHOM,  OOIIECTBEHHO  TNOJE3HOH,  y4eOHO-
MCCIICIOBATEIILCKOM, TPOCKTHOM M IPYIUX BHIAX JNEATEILHOCTH;

JIP 08

HPAaBCTBEHHOE CO3HAHWE U TIOBEJICHHE HAa OCHOBE YCBOCHUS OOIICUETIOBEYECKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO, B TOM YHUCJE caMOOOpa30BaHUIO, Ha
IMPOTAKCHUU BceU JKU3HU, CO3HATCJIbHOC OTHOLWICHHME K HCIPCPBIBHOMY
00pa30BaHUIO0 KaK YCIOBUIO YCIEUIHOW Mpo(ecCHOHATbHOW U OOIIECTBEHHOMN
NS TeIILHOCTH;

JIP 10

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIIEHUH;

JIP 11

MPUHATHE W PEATM3AIMI0 IIEHHOCTEH 3J0pOBOro M 0Oe30MmacHOoro olpa3a >KHU3HH,
MOTPEOHOCTH B (DU3HYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATUSAX CIIOPTHBHO-
O3JIOPOBHUTEIILHON JI€ATEIILHOCTBIO, HENPUATHE BPEAHBIX IPHUBBIYEK: KYpPEHHS,
YIOTPEOJICHUS AJIKOTOJIs, HAPKOTHKOB;

JIP 12

OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (U3UYECKOMY H
MICUXO0JIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, yMeHHe
OKa3bIBaTh MEPBYIO MOMOIIIb;

JIP 13

OCO3HAHHBIM BBIOOp Oyaymield mnpodeccnrt W BO3MOXKHOCTEH peaTu3aluu
COOCTBCHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K  MpodecCHOHATBLHON
JEeSATETPHOCTH KaK BO3MOXXHOCTH YYacTHsI B PEUICHUU JMYHBIX, OOIICCTBEHHBIX,
rOCYJIapCTBEHHBIX, OOIIEHAIIMOHATIHLHBIX TPOOIEM.

JIP 14

C(bOpMI/IpOBaHHOCTI) 9KOJOI'M4€CKOro MbIIIJICHU A, ITIOHUMAaHUuA BIIMAHUA
COIHAJIBHO-3KOHOMHUYCCKHUX ITPOLUECCOB HAa COCTOSAHHUEC HpHpO,Z[HOﬁ n counaanoﬁ
Cp€abl; ano6peTeHHe OIIbITa BKOHOFO'HaHpaBHCHHOﬁ JACATCIIbHOCTH,

JIP 15

OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
[IEHHOCTEN CEMENHOM KU3HU.

MP 01

YMCHHUE CaMOCTOATCIBHO OIIPEACIIATH LEIN ACATCIBHOCTH M COCTaBJIATH IIJIAHBL
ACATCIIBbHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIATD, KOHTPOJHUPOBATHb n
KOPPEKTHPOBATh ACATCIBHOCTL; HUCIIOJIB30BATb BCE BO3MOIKHBIC PECYPChI I
JOCTHMIXKCHHUA ITOCTABJICHHBIX ueneﬁ H  pealin3allvi IIJIaHOB OCATCIIbHOCTH,
BLI6I/IpaTI> YCHICIIHBIC CTPATCTHUHN B PA3JIMYHBIX CUTYAIUAX;

MP 02

YMEHHUE NPOJYKTUBHO OOLIaThcid M B3aMMOJAEHUCTBOBATH B IPOLIECCE COBMECTHOM
NESITEIBHOCTH, YYUTBHIBaTh IO3MLIMHM JPYTUX YYaCTHUKOB  JI€ATENbHOCTH,
3G PEeKTUBHO pa3peraTs KOH(IUKTHI;

MP 03

BJIaJICHHUC HAaBbIKaMU HO3H3.B8.T€J'IBHOI>1, y‘le6HO'I/ICCJIeI[OBaTeJIBCKOI>'I 151 HpOCKTHOfI
ACATCIIbHOCTH, HAaBbIKAMH Pa3pCIICHUA np06neM; CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOUCKY METOJ0B PCHICHUA MMPAKTUUCCKUX 3ada4, IPUMCHCHUTO
PAa3JIMIHBIX METOA0B MTO3HAHU,

MP 04

TOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSTEIIHLHOM I/IH(I)OpMaLII/IOHHO -II03HaBaTEIbHOM
ACATCIIbHOCTH, BJIAJICHUC HABBIKAMHU IIOJIYYCHUA HeO6XO,I[I/IMOI‘;I I/IH(I)OpMaI_II/II/I nus3
CJ'IOB&pCfI Pa3HbBIX THUIIOB, YMCHUC OPUCHTUPOBATHCSA B PaA3JIMYHBIX HCTOYHHKAX
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uHbOpMalUY, KPUTUYECKH OLEHUBATh W HWHTEPIPETHPOBATH HH(POPMALHIO,
[I0JIYy4aeMy0 U3 Pa3JIMYHbIX HCTOYHUKOB;

MP 05

YMEHHUE HCIHOJB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAI[HOHHBIX
texHosnoruil (manee — WKT) B pelieHuun KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX H
OpraHM3allMOHHBIX 3aJa4 C COOJIIOJCHHUEM TpPEOOBAHUN SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHus, MPaBOBBIX U ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE301MaCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIBbHO OLCHHUBATL W IMPUHHUMATL PCHICHUA, ONPCACIAIOIINC
CTPAaTCruto NOBCACHUA, C YUCTOM I'PAXKIAHCKUX U HPAaBCTBCHHBIX HGHHOCTCﬁ;

MP 08

BJIAJICHUC A3BIKOBBIMU CpCACTBAMHU — YMCHHE SCHO, JIOTMYHO M TOYHO MH3JIaraTtb
CBOIO TOYKY 3pCHUsA, UCIIOJIB30BATh a/ICKBATHELIC A3BIKOBBIC CPCICTBA,

MP 09

BJIaJICHUE HABbIKaMU IO3HABATEJIbHON peeKCHuu Kak OCO3HAHMs COBEPILAEMBIX
JENUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAaHWM, I'PAHMI]
CBOEr0 3HAaHWsA M HE3HAHWS, HOBBIX II03HABATEJIBHBIX 3aJa4 M CPEICTB UX
JOCTHKEHHS.

TPy 01

CdopMHUpOBaHHOCTH TPEACTABICHUI O POIM U MecTe (DU3UKH B COBPEMEHHOM
Hay4yHOM KapTHMHE MUpa; MOHMMaHWE (U3NYECKON CYITHOCTH HaOII0AaeMbIX BO
BCEJICHHOW  sIBIEHUM, poau @u3uku B  (OPMHUPOBAHMM  Kpyroszopa U
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PElIeHMs] TPAKTHYECKHX 3aa4

TPy 02

Brnanenne ocHoBomomyararonmmMu (GU3HIECKUMU TTOHITHUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSMHU; YBEPEHHOE HCIOJIb30BaHUE (PU3MUYECKON TEPMUHOJIOTUU U
CUMBOJIUKHI

TPy 03

BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMH HAYYHOT'O IMO3HAaHHs, UCIIOJIb3YCMBIMHU B (1)I/ISI/IKGZ
Ha6J'IIO,£[eHI/IeM, OIMMCAaHUEM, UBMCPECHUEM, SKCIICPUMCHTOM

TPy 04

YMenust oOpabaTeiBaTh pe3yinbTaThl H3MEpPEHUH, OOHAPYKHWBATh 3aBHUCHUMOCTH
MEXIy (PU3MUYECKMMH BETHMYWHAMH, OOBSICHATH MOJTyYCHHBIC PE3yIbTaThl U
JIeTIaTh BBIBOJIBI

TPy 05

ChopmupoBaHHOCTh yMEHHUS peliaTh (GU3NYECKUE 3a1a4u

TPy 06

ChopmupoBaHHOCTh YMEHHUS NPUMEHATH MOJMYUYCHHbIC 3HAHUS AJI OOBSCHEHHS
yCIOBUH MpoTeKaHus (PU3HUECKUX SIBJICHHUM B IpUpoie, TpodeccuoHaabHol chepe
U JUIS IPUHSATUS IPAKTUYECKUX PEIICHUH B MOBCEAHEBHON KU3HU

Py 07

CdopmupoBanHOCTh COOCTBEHHOUW MMO3WLMU MO OTHOIICHHIO K (U3UYECKOU
nH(popMalny, TOTy4aeMOU U3 pa3HbIX HICTOYHUKOB

Oco6oe 3HaueHne TUCIUIUIMHA UMEET PU (POPMUPOBAHUH U PAa3BUTUH OOLINX KOMITETECHIIMNA:

OK 1. [ToHumathp CyIHOCTb M COLMAIBHYIO 3HAUUMOCTh Oyaylie nmpodeccuu, mposBIsATh K HEl

YCTOMYMBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JAEATEIbHOCTh, HCXOJA M3 LEIM U CcrIocoOoB ee

AOCTHUIKCHU A, OIIPCACIICHHBIX PYKOBOJAUTCIICM.




OK 3. Ananu3upoBaTh pabO4yyl0 CHTYAIMIO, OCYHIECTBJIATH TEKYIIUH W HMTOTOBBI KOHTPOJIb,
OLICHKY M KOPPEKLHNIO0 COOCTBEHHOH JEATEeIbHOCTH, HECTH OTBETCTBEHHOCTh 33 PE3YJIbTaThl CBOCH
paboTHI.

OK 4. OcyuiecTBisiTh MOUCK HWHPOpPMAIUK, HEOOXOMUMON 1t 3(P(HEKTHBHOTO BBITIOJHEHUS
npodecCHOoHaTBHBIX 3aa4.

OK 5. Hcnonp3oBaTh WHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPO(ecCHnoHaIbHOMI
NeSITEIbHOCTH.

OK 6. Paborats B koMaH€e, 3 (HeKTUBHO O0OIIATHCS € KOJIETaMHU, PyKOBOJACTBOM.

OK 7. IlposBasTh TIpaKAaHCKO-NMATPUOTUYECKYIO TO3HUIHUI0, IEMOHCTPUPOBAThH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJUIMOHHBIX OOIIEUETOBEUYECKUX LEHHOCTEH, NPUMEHSATh CTAHAAPTHI
AHTUKOPPYIIMOHHOTO MOBEIEHUS.

OK 8. Hcnonp3oBarhb  3HaHUS 1O  (UHAHCOBOM  IpPaMOTHOCTH,  IJIAHUPOBATh

MPENTPUHUMATENBCKYIO ACITEILHOCTD B MpodeccnonanbHoi chepe.

1.4 IlpumeHeHHe JJIEKTPOHHOIO OO0y4YeHUS] W TEXHOJIOTMH MCTAHLHOHHOIO
o0pa3oBaHus
Peanunzanus comepkaHusi MporpaMmbl BO3MOKHA ¢ IPUMEHEHHUEM 3JIEKTPOHHOTO 00ydeHuUs

Y TEXHOJIOTUH AUCTaHLMOHHOTO 00pa30BaHMs, OTKPBITHIX 00Pa30BaTEIbHBIX PECYPCOB.

1.5 Peanu3anus coaeprkanusi nporpaMmmsl 1Jis ooyyawmmxcs ¢ OB3

Peanmuzamust comepikanuss 00pa3oBaTeIbHOM MpPOrpaMMBbl M KOHTPOJb PE3yIbTaTOB €€
OCBOCHMS I OOYYalOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS M HMHBAJIHJIOB
OpraHU3YyeTCsl C Y4YEeTOM OCOOCHHOCTEH WX TCUXO(DH3UYECKOrOo pPa3BUTHS, WHIAUBHIYAIbHBIX

BO3MOJKHOCTEH M COCTOSTHUSA 310POBbAL.

1.4. KosimuecTBO 4acoB HA NpOorpaMmy 0011e00pa3oBaTeIbHOM Y4eOHOM 1M CUNIINHbI:

00BeM 00pa3oBaTeNbHON HATPY3KHU Bcero - 289 yacos,

yueOHasi Harpy3ka BO B3aMMOJCWCTBHHM C TMIpernojaBaTelieM (BCEro) B TOM uucie B ¢opme
MPaKTUYECKON MOATOTOBKU (TMPUKIAIHON MOTynb): 193 vaca;

CaMOCTOSATENIbHON paboThl oOyuaromerocs: 96 yacos.



2. CTPYKTYPA U COAEP/)KAHUE
OBIIIEOBPA30OBATEJIBbHON YYEFHON JUCHUILIAHBI

2.1. O0bem o01Ieo0pa3oBaTeIbHON Y4eOHOM TUCHMILIMHBI U BU/bI y4eOHON HATPY3KH

Bua yueOHoi# paGoThl Oovem uacos

OO0pa3oBaTesbHasi HArpy3Ka (Bcero) 289
CamocrosiTesibHasi padoTa 96
YueOHas HATPY3Ka BO B3aUMO/IeliCTBHH C Npenojasareem (Bcero) 193
B TOM YHCJIE:

71a00paToOpHbIE 3aHATHS 44

MPAKTUIECKHUE 3aHSATH
[IpakTryeckas noaroToBka 22
CamocrostensHas pabota obydaromierocs (BCero)
B TOM YHCIIE: He
CaMOCTOsITeNIbHAsT paboTa Haj  WHIWBUAYAJbHBIM  TPOEKTOM  (€CIH | mpedycmompena
MIPEAYCMOTPEHO)
Koncynbranuu

Hmoeosas ammecmayusl 6 qbopMe IK3aMeHa




2.2. TemaTnveckuii IJIaH U coiep:kanue yueOHoi qucuuminabl «@U3UKA»

Haumenoeanue Cooepotcanue yueonozo mamepuana u gpopmot | Yposeenv | Oovem uacos Koobt 06ugux xomnemenyuit

paszoenoe u mem Opeanu3ayuu 0eamenbHOCmu 00yuaruuxcs 0cBoeHUs (ykazannwix 6 pazoene 1.2) u
JUYHOCMHBIX MEMANPEOMEN HBIX,
npeoMemHbIX pe3yibnanos,
dopmupoeanuro komopwix
cnocoocmeyem 3J1eMeHm npozpammol

1 2 3 4

BBenenue
dusuka u ®dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIE.
eCTeCTBEHHO- Hayunbrii Meton mo3Hanust Mupa. B3aumocssizp | 2 2

HAYYHBII MeTO
MO3HAHMS NPUPOABI

Mexay (GU3MKOM M JPYTMMHM €CTeCTBEHHBIMU
HayKaMH. MeToapl HAy4dyHOTO HCCIIEIOBAHMS

(buznueckux SIBJICHU. [TorpentHoctn
U3MepeHuit buznyecKkux BEJIMYHMH.
MonenupoBanie  SBJICHMH W MOPOLIECCOB

NpUpPOAbl. 3aKOHOMEPHOCTh U  CIYYaHHOCTD.
['panu1pl MpUMEHUMOCTH (DU3MIECKOTO 3aKOHA.
®dusndecKkue TEOPUU U MPUHIIUATT COOTBETCTBUS.
Pone m wmecto ¢usukm B (opmMupoBaHHH
COBPEMEHHOW HaydyHOW KapTHUHBI MHUpa, B
MPAKTUYECKOUN AesaTenbHOCTH Jrojieid. dusnka u
KyJIbTypa

OK1,0K3

JIP 2, JIP 4, JIP 7-10, JIP 13

MP 8, MP 9
TIpy 01

1. Mexanuka




Tema 1.1. Kuauemaruxka.

Mexanunueckoe aBmkenne. CucreMbl OTcCYéra.
CkansipHple ¥ BEKTOpHBbIE  (DU3HUYECKHE
BEJIMYUHEI. MarepuanbHas TOYKA.
[TocrynarensHoe aBmxeHue. Tpaekropusi, MyTh,
nepeMenieHne, KoopAanHaTa, MOMEHT BPEMEHH,
MIPOMEXYTOK BPEMEHH. 3aKOH OTHOCUTEIHLHOCTH
nBWKEeHUs.  PaBHOMepHOe — MpsAMOIMHENHHOE

JIBH)KEHUE. CkopocTb PaBHOMEPHOTO
NPAMOJIMHEHHOTO JIBUKCHUS. YpaBHeHue
PaBHOMEPHOTO JIBKEHUS. I'paduxu
PaBHOMEPHOTO JIBKEHUS. Crnoxxenue
CKOPOCTEH. HepasnomepHoe JIBIKECHHE.

CpenHsisi CKOpOCTb. MrHOBEHHass CKOpPOCTb.
Yckopenue.  PaBHOYCKOpPEHHOE  JBUKEHHE.
YpaBHEeHHE  PABHOYCKOPEHHOTO  JIBUKEHHS.

I'paduku  paBHOYCKOPEHHOTO JIBIDKCHUS. 10
CBoOogHoe HajcHue TeJl. Yckopenue

CBOOOAHOTO MaJCHUS. JBuxenue o

OKPY)KHOCTH C TIOCTOSHHOM 1O  MOJIYIIO

CKOPOCThIO. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[lapamerpsl  fABWXKEHUST ~ HEOECHBIX  Tell.

AbcomotHo TBEpAOE Teno. [locrymarenbHoe U

BpallaTeIbHOE JBUKEHHE a0COIIOTHO TBEPAOTO

Tena. YTJoBas CKOPOCTb, 4acTOTa M MEpUOJ]

oOpareHusl.

Camocmoamenvnasa paboma

Pemuts 3a1aun o Teme «PaBHOMEpHOE U 4
paBHOMIEPEMEHHOE TBHKCHHUE)»

Ilpakmuueckas paboma -
JlaGoparopHnas padora

Ne 1«M3yuenue nBu>KeHus Tena, OpoLIIEeHHOTO

TOPU30HTAIIBHO 2
Ne 2 «M3yyeHne qBukKEHUS Tea 10

OKPYXHOCTH

IIpakTHYecKasi MOATOTOBKA 2

JIP 2, JIP 4, JIP 5, JIP 7-10 JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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Pewenue 3a0au npogheccuonanvnoi
HanpagieHHocmu

Tema 1.2. 3aK0HBI
mexanuku HprotoHa

SIBnenue nnepuuu. Macca u cuna.
NHepupnanpHble CUCTEMBI OTCYETA.
Bsaumopneiicteue ten. Cnoxenue cui. [lepssiid,
BTOpOM U TpeTuid 3akoHbl HptoToHa. [TpunHImn
OTHOCHUTENbHOCTH ['anmunes. ['eonienTpryeckas u
TeJIMOLIEHTPUYECKAst CHCTEMBI OTCUETA

Camocmoamenvhas paboma
[ToaroToBUTh Mpe3eHTALMIO 110 TeMe «KHU3Hb 1
TBOpYeCcTBO Hbr0TOHAY

Ilpakmuueckas paooma

JlabopaTopHas pa6ora

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvnoi
HanpaeieHHocmu

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 1.3. Cuirsl B
MEXaHUKE

3aKOH BCEMUPHOTO TATOTEHUSI.
I'paBuTanmonnas nocrosiHHas. Cuia TSXKECTH.
Cuna TspxecTd Ha Ipyrux mianerax. [lepsas
KOCMHUYECKasi CKOpOCTb. [[BukeHne HeOeCHbIX
TeN U CIyTHUKOB. Bec u HeBecoMocTh. CHITBI
ynpyroctu. 3akoH ['yka. Cusbl TpeHUS.

Camocmoamenvnasa paboma
Pewenue 3a0au

Ilpakmuueckan paboma

JlaGoparopHnas padora

Ne 3 «M3mepenue kECTKOCTH MPYKUHBI»
Ne 4 «M3mepenune kodpduImeHTa TpeHus
CKOJIbYKEHUS»

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoi

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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HanpaejieHHOCmMuU

Tema 1.4. 3akoHb!
COXpaHEHUS B
MCXAaHUKCEC.

Nmnynsc Tena. Umnynbe cuibl. 3aKoH
COXpaHEHHS UMITYJIbCa. PeakTHBHOE IBH)KEHUE.
Pabora cunbl. MomtHocTh. Kunernueckas
sHeprus. PaboTa CUITBI TSHKECTH.
[ToTrenumanpHas SHEPTHS TENa B
rpaBUTAaLlMOHHOM ToJie. PaboTa cuibl
yrnpyrocty. [ToTeHImanpHas SHEpTHsl ypyro
nehopMUPOBAHHOTO TeJla. 3aKOH COXPAHECHHUS
MEXaHU4YECKON DHEPTUn

Camocmoamenvhas paboma
[ToAroTOBUTH MPE3EHTALMIO 110 TEME
«PeakTUBHOE BIDKCHUE)

Ilpakmuueckan paboma

JlabopaTopHas pa6ora
Ne 5 «M3yuenme 3akOHa  COXpaHEHHUs
MEXaHUYECKOW SHEPTUHU.»

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoii
HaAnpaeieHHocmu

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 1.5 CraTtuka

PaBHOBecHe MaTepHAIBHONW TOYKHU U TBEPIOTO
Tesna. Buael paBHOBecHs. Y CIIOBUS PAaBHOBECHSI.
MoMeHT cHibl

Camocmoamenvnasa paboma
Pemnts 3a1aun o reme «Cratukay

Ilpakmuueckan paboma

JlaGoparopHnas padora
Ne 6 «M3yueHue paBHOBecHUs Tea MO
JeMCTBHEM HECKOJIBKUX CHID)

IIpakTH4eckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoi
HAnpaeIeHHocmu

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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Tema 1.6. OcHOBEI
FI/IZ[pOMexaHI/IKI/I

Janenue. 3axon [lackans. PaBHoBecue
YKUJKOCTH U Trasza. 3akoH Apxumena. [InaBanue
Ten. JIBrkeHue )XuIkoctu. 3akoH bepHysuim.
VYpaBHenue bepHyiuu.

Camocmossmenvhnasn pa6oma

Ilpakmuueckas padoma

JlabopaTopHas pa6ora

HpaKTI/I‘IeCKaﬂ MnoAroToBKa

KonTpoabHnas padoraNe 1 o teme
«MexaHuKa»

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 2.1. OcHOBEI
MOJIEKYJIIPHO—

KUHETUYECKON TEOPHH.

MounekynapHo-kuHetnueckas Teopus (MKT)
CTPOCHHS BEIIECTBA M €€ DKCIEPUMEHTAIbHBIC
JI0Ka3aTelbcTBa.  BpPOYHOBCKOE  JIBIDKCHHE.
Temnepatypa u TeroBoe paBHoBecue. IlIkamnb
Henscns u KenbBuHa. AOcomoTHas
TeMnepaTypa Kak Mepa CpeJHeld KMHETUYECKOM
SHEPTMH  TEIUIOBOTO  JIBIDKCHHUSI  YaCTHII
BemecTBa. CHIbI B3aMMOJICHCTBUSI MOJICKYNT B
pPa3HBIX arperaTHbIX COCTOSIHUSIX BEIECTBA.
Mogens «uaeanbHBIM Ta3». JlaBiaeHwe rasa.
CBsa3p  MEXAy  JaBJICHHMEM U CpeaHe
KMHETUYECKOW  SHEprueil  MoCTyMaTeNbHOIO
TEIUIOBOTO JBIDKEHHUS MOJIEKYNI HICAIbHOTO
raza. (OCHOBHO€ ypaBHEHHE MOJIEKYJISIPHO-
KHMHETHYECKON TEOPUH UACATBHOTO ra3a

10

Camocmoamenvhnasa paboma Pemintsb 3a1aun
1o teme «OcHoBbl MKTy

Ilpakmuueckasn paboma

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
TIpy02-07
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JlabopaTopnasi pabora

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvnoi
HanpagieHHocmu

Tewma 2.2.YpaBHeHue
COCTOSIHUS Ta3a

VYpaBHEHHE COCTOSIHUSA UAECATBLHOTO rasa.
YpaBHenne MeHneneeBa-Kiamnelpona.
N3omporieccel. ['a30BbIe 3aKOHBI

Camocmosmenvhnasn pa6oma

Ilpakmuueckasn paboma
Pewienue 3a0au

JlabopaTopHas pa6ora
Ne 7 «DxcnepumenTanbpHa s IpOBEpKa 3aKOHA
I'eit-JIroccaka»

IIpakTHYeckasi MOATOTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 2.3 Kuakoctu u
TBEpJIbIC TEIa

B3anmMubie mpeBpamieHus >KUIKOCTH 1 Ta3a.
Hacepimmennbie 1 HEHACHITIICHHBIC

napsl. /[agnenue HacviujenHo2o napa. Mozennb
cTpoeHus xxuakoctu. [loBepxHocTHOE
HaTsKEHHE.

Cmauusanue u Hecmadugamue.

Kanunnsapo.

Kpucrannunueckue u amopdusie tena. Modens
cmpoeHus meépovix mei. MexaHuueckue
cBoiicTBa TBEPABIX Ted. JKuakrue KpUCTalIbl.
Kunenue. Brasxcnocms 6o30yxa.

CamocrosiTesibHas padoTa

[ToarotoButk pedepat no Temy «Kanumispasie
sBieHusy, «Kpucramiby «lleperpetsiii map ero
MIPUMEHEHHE B TEXHUKE)

10

IIpakTHyeckas padora

JlabopaTopnasi pabora

IIpakTHYeckas MOAroTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
TIpy02-07
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Tema 2.4.OcHOBEI
TepMOZ[I/IHaMI/IKI/I

Buyrpennss oHeprus. TepMmoaumnamunueckas
cuctema U e€ paBHOBeCHOe coctosiHue. Pabora
U Teruloneperaya Kak CHOCOObl H3MEHEHHUs
BHYTPEHHEN »HHepruu. KonamdecTBO TEIUIOTHI.
Tenno€MkocCTs. dazoBbIC IIEPEXOBI.
VYpaBHeHnue teroBoro 6ananca. [lepBrlif 3aKkoH
TEPMOJAVUHAMUKH. AnuraOaTHbIN porecc.
HeoOpaTtumocTs TemaoBbIX mporeccoB. Bropoii
3aKOH TEPMOJMHAMHMKU U €ro CTaTUCTUYECKOE
TosnkoBaHue. IIpeoOpa3oBaHusi dHEpruM B
terioBblix MammHax. [{ukn  Kapno. KIIZ
TEIUIOBBIX MAIIUH

CamocrosiTesqibHast padboTa
[ToaroroButk HOKIaM 1Mo Teme «TermmoBbie
JIBUTATENIN U 3arPSI3HEHNUE OKPYKAIOIIEH
CpeIbD»

IIpakTHyeckas padbora

JlaGoparopHas padora

IIpakTHYeckas MOArOTOBKA
Pewenue 3a0au npogheccuonanvnoi
HAnpagIeHHocmu

KonTpoabHasi padoraNe 2o treme
«Mouekyasipuas ¢pusuka. TepmogunaMuka

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Pazgea 3. DuekTpoamHamMuka.

Tema 3.1.
DJIEKTpOCTaTHUKA

DJIEKTpUYECKUI  3apsii. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsja. DIJIEKTPUYECKOE
B3aUMO/JICICTBHE. 3aKoH Kynona.
bmuzkopeiicTeue u JanbHOIEHCTBUE.
Hanpsoxénnoctsb " OOTEHLMAN
JJIEKTPOCTATUYECKOTO  IOJS, CBSI3b  MEXKIY
HUMHU. JInaun HaNpsLKEHHOCTU u

10

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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OKBUIIOTCHIUAJIBHBIC TTOBCPXHOCTH. HpI/IHI_II/IH
CYNEPHO3UIMHU IEKTPUUECKUX MoJiel. Pa3HOCTH
NOTEeHUUANOB. IIpOBOTHUKM M IUAIIEKTPUKU B
AIIEKTPUYECKOM I0JI€. DIEKTpUUYECcKasi EMKOCTb.
Konpnencarop. DHeprus 31eKTpUYeCcKOro mnosist

CamocrosTenbHas padora [loaroroBurs
coobmenne no «OXx yx 3Ta BpeaHas
ANEKTPU3ALHS»

IIpakTnueckas padora
Pewienue 3a0au

JlabopaTopHnas pa6ora

IIpakTHYeckasi MOATOTOBKA

Tema 3.2. 3aKk0HBI
ITIOCTOSIHHOTIO TOKa

[TocTosiHHBIN 2nekTpudeckuii ToK. Cuia Toka.
ConpoTtuBieHue. TlociemoBaTenpHOE "
napajuieflbHOe  COEAMHEHHS  MPOBOJHHUKOB.
Paborta m wmomHOCTH TOKA. 3akoH JIkoyis-
Jlenna. Dnexkrpoasmxymas cuina (IJ1C). 3akon
Oma 114 NOJIHOM AIEKTPUUECKOH LETH.

CamocrosiTesqibHast padora
Pemuth 3a1auun o Teme 3aKOHBI MOCTOSIHHOTO
TOKa

IIpakTHyeckas pabora

JlaGoparopHnas padora

Ne 8 «IlocnenoBarenbHOE U HapaiesIbHOE
COEIMHEHUS TPOBOIHUKOB)»

Ne 9 «M3mepenune D/1C 1 BHyTpEeHHETO
CONIPOTHUBIICHUS] UICTOYHUKA TOKa»

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoi
HanpaeneHHocmu

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
TIpy02-07
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Tema 3.3
DNEeKTPUYECKUM TOK B
Pa3IUYHBIX Cpeliax

DneKTpOHHas IPOBOAUMOCTb METAJLIOB.
3aBUCUMOCTb CONPOTHUBIICHUS IIPOBOIHUKA OT
Temneparypbl. CBEpXIPOBOAUMOCTb.
DNEeKTpUUECKUN TOK B HOJIYIPOBOIHUKAX.
CoOcTBeHHAas U MPUMECHAs! IPOBOAMMOCTH. p-N-
nepexol. 11oynpoBOTHUKOBBIN 11O,
TpaH3ucTop. [lonynpoBoAHUKOBBIE IPUOOPBHI.
DNEeKTPUUYECKUH TOK B DJIEKTPOIUTAX.
DNeKTpoan3. DIEKTPUUECKUN TOK B BAKyyMe U
razax. [mazma

CamocrosiTesibHas padora CocTaBUThH
KpPOCCBOP/ 10 TeMe «DIEKTPUUECKHI TOK B
Pa3IUYHBIX Cpelax»

IIpakTHyeckas padora

JlabopaTopHas pa6ora

IIpakTHYeckas MOAroTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 3.4. MargutHoe
IOJIE.

MaruuTHO€e nosie. MHAYKIMS MAarHUTHOTO TOJIS.
BekTtop MarHUTHON MHIYKIIUH

JleiicTBHe MarHUTHOTO TMOJI HA MPOBOJHHUK C
TOKOM U JIBIXKYIIYIOCS 3apsSKECHHYIO YacTHUILY.
Cuna Amnepa. Cuna Jlopenua. [IpaBuio neBoit
pykd.  MarHutHble  CBOMCTBa  BEILIECTBA.
MaruurtHas 3aIuch uH(popMaLuu.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI

CamocrosiTesibHas padora Pemuth 3a1a4u 110
TeMe «MarauTHOE MOJIe»

IIpakTnuyeckas padora

JlabopaTopnasi pabora
Ne 10 «HaOnroneHue neiicTBASI MATHUTHOTO

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9

[Tpy02-07
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I10JI Ha TOK»

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvhoi
HaAnpagieHHocmu

Tema 3.5.
DneKTpoMarHuTHas

HUHAYKOUA.

SIBieHME ANEKTPOMArHUTHOW MHIYKIINH.
Maruutssbiii notok. [IpaBuio Jlenua. 3akox
AJIEKTPOMArHUTHOM MHIYKIIUH.
DnexTpoMarHuTHoe noje. Buxpesoe
anekTpudeckoe noie. Ilpaktnyeckoe
IIPUMEHEHHE 3aKOHA DIEKTPOMAarHUTHON
uHaykiuu. Bosauknosenne DJIC unayKnu B
JBUKYIIMXCS TPOBOJHUKAX. SIBIIeHUE
CaMOMHIYKIMHU. THAYKTUBHOCTB. DHEprus
MarHUTHOTO TOJISl TOKA. DHEPrus
AIIEKTPOMArHUTHOTO MOJIS

CamocrositeqbHas padora Pemuth 3a1a4u 110
TeMe «DIEeKTPOMArHUTHAs MHTYKIIHSD)

IIpakTHyeckas pabora

JlaGoparopHas padora
No 11 «M3ydyeHue ABiIeHUS IEKTPOMarHuTHOM

WHTYKITAWY

IIpakTHYeckas MOAroToBKAa
Pewenue 3a0au npogheccuonanvnoii
HAnpagIeHHocmu

KonTpoabHnasi padoraNe 3

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Pa3zoen 4 Koneoanus u ¢onvl

Tema 4.1.
Mexannueckue
KOJICOaHUsA

MexaHn4eCKHE KOIeOaHus.

Cso0Ooanble KojeOanusa. MaTeMaTHYECKAHN U
NpYXUHHBINA MasTHUKU. [IpeBpatienus

SHEPTUU MpH KoJeOaHUsIX. AMIUIUTY/IA, TIEPUOI,
4yacToTa, (aza xonebaHuil. BeiHyX1€HHbIE
KoJiebaHusl, pe30HAHC

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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CamocrosiTesibHast padora

IIpakTnueckas padora

JlabopaTopHas pa6ora
Ne 12 «Ompenenenne yckopeHusi CBOOOHOTO
MaaACHWA TP MOMOIIW MAaATHHKA.»

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvhoi
HanpaeieHHocmu

Tema 4.2
DJIEKTPOMAarHuTHbHIE
KoJIeOaHus

DNeKTpOMarHUTHBIC KoJIeOaHwsI.
KonebarenbHblit KOHTYD. CBobOoiHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs. BeIHYKIeHHBIC
AIIEKTPOMArHuTHBIE  KoieOaHus.  Pe3oHaHC.
[Tepemennbiii Tok. KonaeHncarop u karymika B
Heny TEepEeMEHHOTO ToKa. [Ipom3BOACTBO,
nepeadya HW  MOTPEOJIEHHE  3JICKTPHUYECKOM
SHEPTHH. Dnemenmaphas meopus
mpancgopmamopa.

CamocrosiTesbHas padbora Pemuth 3aa4u 110
TeMe « DJEKTPOMArHUTHBIC KOJICOaHUSDy

IIpakTHyeckas padora
Pemenue 3agau

JlaGoparopHnasi padora

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoi
HanpaeneHHocmu

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9

TIpy02-07

19




Tema 4.3
MexaHnyeckue BOJIHBI

Mexannueckue BoyHbIL. [lonepeunsie u
MIPOJIOJILHBIC BOJHBI. DHEPTHUs

BOJIHBL. Mnmeppepenyus u ougppaxyus
60./1H. 3ByKOBBIE BOJIHBI.

CamocrosiTenbHas padoralloaroroBurs
pedepar 1o TeMe «3BYK»

IIpakTnueckas padora

JlabopaTopHas pa6ora

HpaKTI/I‘IeCKaﬂ MnoAroToBKa

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 4.4
DJIEKTPOMAarHuTHbHIE
BOJTHBI

DIIEKTPOMarHuTHOE ToJe. Buxpesoe
JJIEKTPUYECKOE  TOoJIe.  DJIEKTPOMarHUTHBIE
BOJIHBI. (CBOWCTBa 3JIEKTPOMArHUTHBIX BOJIH.
Jlnama3zoHbl AJEKTPOMArHUTHBIX H3JIYYEHUU U
WX TpakTH4YecKoe mpuMeHeHue. [IpuHIMIbI
paarOCBSI3U U TEIEBUICHHUS.

CamocrosiTeabHast padora [loarotoButh
CcOOOIIIEHHE 10 TEME
« DIIEKTPOMArHUTHBIE BOJIHBI

IIpakTuyeckas padora

JlaGoparopHas padora

IlpakTH4eckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvhoii
HANpaeIeHHOCmU

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
Tpy02-07

Pa3zoen 5 Onmuxa
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Tema 5.1.
I'eomerpuueckas
OIITHKA

[IpssMonMHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJHOM cpefe. 3aKOHBI OTpPaXKEHUs W
npenomwsieHus  cBera. [lonHoe  BHyTpeHHee
oTpaxeHue. OnTudeckue npuodopsl.

CamocrositesbHast padora [loarotoBurhb
Mpe3eHTaNHI0 10 TeMe «OnTu4yecKkue
prOOPHI»

IIpakTnueckas padora

JlabopaTopHas pa6ora

Ne 13 «M3mepenus nokaszaresnst NpeaoMICHUS
CTEKJIa»

Ne 14 «Omnpenenenre onTUYECKON CUITBI
(hOKYCHOTO PacCCTOSIHUSI COOMPATOIIEH JTHH3BI

IIpakTHYeckasi MOATOTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Tema 5.2 BoinHoBEIE
CBOMCTBA CBETA

Ckopocts  cBera. HMHTepdepenuus cBera.

KorepeHTHOCTS. Hudpakmmst CBeTa.
[Mongpuzanuss  cBera.  Jlucmepcust  cBera.
[IpakTrueckoe MPUMEHEHUE

AIIEKTPOMArHUTHBIX H3IydeHuil. Wsmyuenue u
CIEKTPHI.

CamocrositeqbHast padora [loarotoButh
npe3enTtanuio o reme «Mudppakpachoe,
yIBTPaQHOIETOBOE U PEHTT€HOBCKOE
U3ITy4YeHUe

IIpakTHyeckas padora

JlaGoparopnasi padora

Ne 15 «M3mepenne ynHbL

CBETOBOM BOJIHBI»

Ne 16 Ouenka nHPOPMALMOHHONW EMKOCTH
kommnakT-aucka (CJ1)

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9

[Tpy02-07
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Ne 17 HabGaroaeHue CruionHoro U JMHENYaToro

CIIEKTPOB

HpaKTI/I‘leCKaﬂ MnoAroToBKa

Pewenue 3a0au npogheccuonanvhoi

HanpaesjieHnocmu

KonTpoabHnas padora Ned

Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

Tema 6.1 OcHoOBBI
CIELMAJIbHON TEOpUH
OTHOCHUTEIIbHOCTH

HMHBapraHTHOCTH MO/l CKOPOCTH CBETA B
BakyyMe. [IpuHIAIT OTHOCUTENBHOCTH
OliHITeWHA.. CBA3b MacChl U SHEPTUH
CBOOOJHOM YaCTHUIIBI.

DHeprus NoKosl.

CamocrosiTesibHast padora

IIpakTuyeckas padora

JlaGoparopHas padora

IIpakTHYeckas MOAroTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9

Tpy02-07

Pasznen 7. KBanroBasi ¢

u3uka. Ou3nKa aTOMHOIO0 siApa

Tema 7.1 CBeToBEIE
KBaHTEI

[IpeameT u 3aaur KBAaHTOBOH (DU3HMKHU.
TennoBoe uznyuenue. Pacnpenenenue sHepruu
B CIIEKTpe a0COJIFOTHO YEPHOTO Tela.

I'mnote3a M. [Inanka o kBaHTax. @oTo3ddeKr.
Omnsitel A.I'. CroneroBa, 3akoHbl poTodhdekTa.
VYpaBHenne A. DiiHmTeiina g Gotosddekra.
®DOTOH. Onvimsi 11.H. Jlebeoesa u
C.U. Basunosa. Tunoresa JI. ge bpoins o
BOJIHOBBIX CBOMcTBax yacTull. KopmyckymnspHo-
BOJIHOBOW JyanusM. Jugpakyus >71eKkmpoHos.
JlaBrenue CBeTa. CooTHo1ieHue
HeornpeeneHHocTei ['elizenoepra.

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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CamocrosiTesbHas padora Pemuts 3a1auu 1o
teme «KBaHToBas Qpusnka»

IIpakTHyeckas padora

JlabopaTopHas padora

HpaKTI/I‘leCKaﬂ MnoAroToBKa

Tema 7.2. ®usnka
aroMa

Mogenu  crpoenuss atoma.  OObsCHEHHE
JMHEMYaToro CHeKkTpa BOJOpPOJa Ha OCHOBE
KkBaHTOBBIX nocTynaroB H. bopa. CniontanHoe u
BBIHY)KJICHHOE H3JIydeHHE cBeTa. JIazepsl.

CamocrosiTe1bHAsi padoTa OATOTOBUTh
npe3eHTanmio no reMme «lIpuanun aecreus u
VICIIOJIb30BAHUE JIA3EPay

IIpakTHyeckas padbora

JlabopaTopHas pa6ora

IIpakTHYeckasi MOATOTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9

[Tpy02-07

Tema 7.3. ®usuka
aTOMHOTO S/pa.

CoctaB U cTpoeHue aToMHOro siapa. M30Tombl.
SAnepubie cwibl. JlepexkT maccel W dHEprus
CBSI3HU silipa.

3akOH paJAMOaKTHUBHOTO pacnaja. SaepHbie
peakuuu, peakiuu JeleHus u cuHTes3a. llennas
peakuusi neneHust snep. SnepHasi dSHepreTHka.
TepMosiepHbIN CUHTES.

DOnemeHTapHble yacTHlbl. DyHIaMeHTaIbHBIE
B3aUMO/ICHCTBUSL.

CamocrosiTesibHas padoTa
[ToarotoButs pedepart no teme «Pa3zpurtue
ATOMHOM DHEPIreTUKU U TPOOIEMBI SKOJIOTHID)

IIpakTHyeckas padora
Pemenue 3agau

JlabopaTopnasi pabora

IIpakTHYeckas MOAroTOBKA

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07
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KonTtpoabHnas padora Ne 5 «CtpoeHue atoma
1 KBaHTOBAas (PU3UKa»

Pasznen 8. Ctpoenne BeesienHoii.

Tema 8.1. Ctpoenue u
pa3Butue BeeneHHoil.

[IpumeHnumocTs  3aKOHOB  (QU3MKM  JJIs
0OBSICHEHUS! TIPUPOJIBI KOCMUYECKHX OOBEKTOB.
Conneunas cucrtema. 3B€3/lbl U MCTOUHMKH HX
sHepruu. Kiaccudukanus 3Be3n. DBOIIOIHS
ConHua u 3Be3.

lNamakTuka. Hpyrue TAJIAKTUKH.
[IpocTpaHCTBEHHO-BPEMEHHBIE MacIITaobl
HaOmonaemoil Beenennoit. [IpencraBinenue o0
sBoJirounu Bceenenno. Temmuas mamepus u
MeMHasl SHepUsl.

CamocrosiTesibHast padoTa

[ToaroToBuTh npeseHTtauo no teme «llmaners
COJIHEYHOM CHCTEMBD

«CoBpeMeHHasi Hay4yHasi KapTUHA MUPa»

IIpakTuyeckas padora

JlaGoparopHas padora

IIpakTHYeckas MOAroTOBKA

HTorosasi KOHTpPOJbHasA padoTa

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
[Tpy02-07

Bcezo

289
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2.3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYJEHTOB

n/n

Conepxanue
o0yueHust

Koanue
CTBO
JacoB

XapakTepuCcTHKA OCHOBHBIX BU/0B AeATEJIbHOCTH
CTYAeHTOB (HAa YpPOBHe Y4eOHBIX /IeiicTBHUI)

Bsenenue.

dusuka u
€CTECTBEHHO-
Hay4HBI METOJ
ITO3HAHUS IIPUPOIBI

OOBSCHATh HA KOHKPETHBIX IPUMEPAX POJIb U MeCTO (pH3MKH B
(GopMHUpOBaHUN COBPEMEHHON HAayYHOW KapTHHBI MHpA, B
pPa3BUTHUM  COBPEMEHHBIX TEXHUKH U  TEXHOJOTUH, B
MPAKTUYECKOW JIESITENbHOCTH JIOAeH. JleMOHCTpUpOoBaTh Ha
npUMepax B3aUMOCBSI3b MEXIy (U3MKOM U ApyrumMu
€CTECTBEHHBIMU HayKaMHU.

BocnponsBoaute cxeMy HayyHOro TMO3HaHMs, NPUBOJIUTH
IIpUMeEpBI €€ UCIIO0Ib30BaHMs. JaBaTh ONpeesIeHne NOHIATHN 1
pacmo3HaBaThb HX: MOJeNb, HaydHas TUIOTE3a, (usmueckas
BEJIMYMHA, (pU3MUEcKoe SBJIEHUE, HAYYHbIH (PakT, puznueckuit
3aKOH, (u3NYecKas  TEOpHs, MPHUHLUI  COOTBETCTBHSL.
OO00CHOBBIBATL HEOOXOOIMMOCTEL HMCHOIL30BAHUS MOIEIEH s
onucaHus (U3MUECKUX SBJIEHUH U mpoueccoB. [IpuBoauthb
MIpUMEPbI KOHKPETHBIX SBJIEHUI, TPOLIECCOB U MOJENEH I uX
OTIMCAHUS.

[IpuBoauTe nmpumepsl puznueckux BeduduH. DOpMyIUpoBaTh
¢usnyeckue 3aKOHBL. YKa3blBaTh TPAHULIBI NPUMEHHUMOCTH
(bU3HYECKIX 3aKOHOB.

[TpuBOIUTH MpUMEPHI HCIOJB30BAHUS (DU3UYECKUX 3HAHUU B
JKUBOIINCH, apXUTEKTYpE, JNEKOPaTUBHO-TIPUKIIAHOM
HCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh LEHHOCTb HAy4YHOrO IIO3HAHMS MHpa JJIA
yeloBeYecTBa B LEJIOM M Ui KaXKJIONO YeJoBEKa B
OTAENIBHOCTH, BaXXHOCTb OBJIAJICHUS METOJIOM HAY4YHOTO
MO3HAHUS U1 JOCTIDKEHHUS yclexa B JIIOOOM  BUJE
IIPaKTUYECKOU JEATEIbHOCTH.

['OTOBUTH Mpe3eHTalUd U COOOILIECHUS MO0 HU3YYEHHBIM TEeMaM
(BO3MOXHBIE TEMBI ITPEACTABIICHBI B YUCOHUKE).

Mexannka

Kunematuka

18

JlaBaTh OmpeneNncHUe MOHITHIL: MEXaHHYeCKOe JIBHIKCHHE,
NOCTyNaTelibHOe  JIBHXKCHHE,  PAaBHOMEPHOE  JBIDKCHHUE,
HEPaBHOMEPHOE [IBIXKCHHE, PABHOYCKOPCHHOE JIBIIKCHUE,
JBIDKEHHE IO OKPY>KHOCTH C TIOCTOSTHHOM CKOPOCTBIO, CHCTEMA
orcu€Ta,  MarepualbHas ~ TOYKAa,  TPAEKTOpHSA,  MYTbh,
niepeMeIieHne, KOOpAWHATAa, MOMEHT BpPEMEHH, HPOMEKYTOK
BPEMEHH, CKOPOCTh PAaBHOMEPHOTO JBW)KEHHS, CpPEIHSSA
CKOPOCTb, MTHOBEHHasI CKOPOCTSb, YCKOpEHHeE,
IIEHTPOCTPEMUTEIBHOE YCKOPEHHE.

PacriozHaBaTh B KOHKPETHBIX CHTYAIHsX, HAOMIOAaTh SBICHHUS:
MEXaHUYeCKOe  JIBU)KEHHE,  IOCTyNaTelbHOE  JIBUKEHHE,
paBHOMEpPHOE  JBIDKCHHE,  HEpaBHOMEpPHOE  JBIDKEHHE,
PaBHOYCKOPEHHOE  JBIDKEHHE, OgudiceHue ¢ YCKOpeHuem
€80000H020 nadenus, TBUKEHNUE N0 OKPY>KHOCTHU C MOCTOSIHHON
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CKOPOCTBIO.

Bocrpous3BomuTh  SIBJICHUS:  MEXaHUYECKOE  JBUKCHHE,
paBHOMEpHOE  JBW)KCHHE,  HEPaBHOMEPHOE  JIBIKCHHUE,
PaBHOYCKOPEHHOE  JIBIDKEHUE, OBUJICEHUE C  YCKOpeHuem
800001020 nadeHus, NTBIKEHUE TI0 OKPY)KHOCTHU C TTOCTOSTHHOM
CKOPOCTBIO TSI KOHKPETHBIX TEJl.

3amaBaTth CUCTeMY OTcu€Ta JUIsl OINHCAHUS JABWKCHHS
KOHKPETHOTO Tea.

PacrioznaBarh cuTyalmu, B KOTOPBIX TEJIO MOXKHO CYHTATh
MaTepualbHOU TOYKOM.

OnuceiBaTh TPACKTOPUM JIBUKEHHUS TeEJl, BOCIIPOU3BOIWTH
JBUKCHUE W TMPHBOJIUTH MPUMEPHI TEJl, UMEIONINX 3aJaHHYIO
TPACKTOPHIO JBUKCHHUS.

OnpenensaTh B KOHKPETHBIX CHTYAIHSIX 3HAYCHHS CKAJSIPHBIX
(U3NYECKUX BEIIMYMH: MOMEHTAa BpPEMEHH, IPOMEKYTKA
BPEMEHH, KOOPIUHATHI, IIYTH, CPETHEH CKOPOCTH.

Haxomuts MOTYJTb " TIPOCKITAN BEKTOPHBIX
BEJIMYWH, 8bINONHSNMb oeticmeus VMHONCEHUS Ha
YUC10,CIIOKCHHSI, 8b14UMAHUS BEKTOPHBIX BEITUYHH.
OmnpenenaTh B KOHKPETHBIX CUTYAIUSIX HAIIPAaBJICHUE, MOJTYJIb U
MPOCKIIMH BEKTOPHBIX (U3HUYSCKUX BEIUYHH: TICPEMEIICHHUS,
CKOPOCTH PaBHOMEPHOTO JBW)KCHHS, MTHOBEHHOW CKOPOCTH,
YCKOPEHUS, IICHTPOCTPEMHUTEILHOTO YCKOPEHHUSI.

[TpuMeHsITh 3HaHUS O ACUCTBUSIX C BEKTOPaMHU, MOITYYEHHbIE Ha
ypokax reomeTpuu. Ckiaodvieams U GblYUmMams — BeKMOpbl
nepemeweHull U CKOpocmeli.

Buviasname  ycmotiyugvle  nosmopswowuecs  C8a3U  Mencoy
BEIUYUHAMU, ONUCHIBAIOUWUMU MEXAHUYECKOe 0BUMICEHILe.
Hcnonvzoeams  paznuumvie  d1eKkmpoHHble  pecypcbl O
NOCMPOEHUs IKCNEPUMEHMANIbHBIX 2pahuKos u ux oopabomxu.
Yemanasnueamo  ¢uszuueckuti  cmwvicn  kod¢puyuenmos
NPONOPYUOHANbHOCMU 8 BbIABIIEHHLIX C8A35X, 8 pe3ylbmame
nOIy4ams HO8ble PuzuiecKue eIudUHbL.

Pabomamy 8 nape, epynne npu 8bINOJIHEHUU
ucced08amenbCKux 3a0aHull.

Oyenusams peanbHOCMb 3HAYEHUN NOJYYEHHBIX QUIULECKUX
BENIUYUH.

Brnaoemv cnocobamu onucamusi 0sudicenuss. KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIiBaTh ypaBHEHHsS PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MEXaHUYECKOTO JIBHOKCHHUS. CocrtaBnsTh ypaBHEHUs
PaBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO  MPSMOJIMHEHHOTO
IBUKEHUS B KOHKPETHBIX cuTyanusx. Omnpeaensite T0
YpaBHEHUSIM MapaMeTphl JBUKCHHUS.

[IpumeHsTh 3HaHMS O TOCTPOCHMM M YTEHHH TpaduKoB
3aBUCUMOCTH MEXJIy BEIWYMHAMU, TOJTYYCHHbIE Ha YypoKax
anreOopel.  CTpouTh rpaduK 3aBUCUMOCTH  KOOPAWHATHI
MaTepUaIbHOW TOYKM OT BpeMeHH ABWkKeHUs. OmnpenensiTs 1o
rpaduKy 3aBUCHMOCTH KOOPAMHATHI OT BpPEMEHHU XapakTep
MEXaHWYEeCKOTO  JBIDKCHHUS,  HAdaJdbHYI0O  KOOpPJAWHATY,
KOOpJMHATY B YKa3aHHbIH MOMEHT BpPEMEHH, H3MEHEHHE
KOOPJMHATHI 32 HEKOTOPHIH MPOMEXKYTOK BPEMEHH, MPOEKITUIO
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CKOPOCTH (711 PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBUKEHUS).
Onpenensth 1Mo rpaguKy 3aBUCHMOCTH MPOEKIIUU CKOPOCTU OT
BPEMEHH XapakTep MEXaHWYECKOTO JBWKCHHS, IPOCKIUIO
HAYaJIbHON CKOpPOCTH, NPOCKIMIO YCKOPEHHUS, HW3MEHEHHE
KoopauHaThl. OnpenensarTs mo rpaduKy 3aBHCUMOCTH TIPOEKIIUN
YCKOpPEHUSI OT BPEMCHH XapaKTep MEXaHHUYECKOTO JBMKCHUS,
U3MEHEHHE  MPOEKIMH  CKOPOCTH 32  ONpEaeNEHHBIN
IPOMEKYTOK BPEMCHH.

JlaBath omnpeeneHre MOHATUI: aOCOIIOTHO TBEPOE TEJIO,
MOCTYNATEIHLHOE U BPAIIATEIIbHOE JBIKEHUS a0COIIOTHO
TBEPAOTO Tena. Pacrio3HaBaTh B KOHKPETHBIX CHTYAIHSIX,
BOCTIPOM3BOJMTE M HAOIIOAATH TIOCTYATEIBHOE
BpalareIbHOe ABMKCHUS TBEPAOTO Teua. [[puMeHsITh MOIeNb
a0COIIIOTHO TBEPIOTO TeJa JUIsl ONIMCAHUS IBUKCHUS TEll.
BbruncasaTe 3Ha4€HMS YTIIOBOM M JIMHEWHOW CKOPOCTEH,
YacTOTHI U TIEPHOAa 0OpaIIeHNs B KOHKPETHBIX CUTYAIIHSX.
Onpedensmv  napamempvl  O8UdCEHUsI  HEeDECHbIX  mell.
Haxooumwv neobxooumyro ons 0auHwvix pacuémos ungopmayuio
6 Humepueme.

Cmpoums  epaguxku  3asucumocmu  npoekyuu U Mooy
nepemeujenus, CKOpocmu MamepuaibHoOl mo4YKu Om epemenu
osuorcenus. Cmpoums 2epaguku  3a8ucumocmu  nymu U
KOOPOUHAMbl MAMEPUATIbHOU MOYKU OM 8PEMEHU OBUNCEHUSL.
Onpeodensmv no 2paguky 3agucumocmu KOOPOUHAMbL OM
8peMeHU Xapakmep MexXaHuyecko2o OBUNCEHUS, HAYATbHYIO
KOOpOUHAmy, KOOPOUHAMY 8 YKA3AHHLIL MOMEHm 6peMeHlU,
uUsMeHeHue KoOpOUHAmMvl 34  HEKOMOPbIL  NPOMEHCYNOK
8pemenu,  npoekyuilo  ckopocmu (014 pPABHOMEPHO20
NPAMONUHEUHO20 OBUJICEHUSL), CPEOHIOI CKOPOCHb, MOOYIb
MAKCUMATIbHOU MESHOBEHHOLL CKOPOCMU.

Onpeodensmv  no  epaguky  3as8ucumocmu  NpPOeKyuu
nepemewjeHus ~ om  8peMeHU  Xapakmep — MeXaHUuecKo2o
O0BUdICEHUsl,  NPOEKYUuro  ckopocmu (01 PABHOMEPHO2O
NPAMOJIUHEUHO20 OBUINICEHUS), UBMEHEHUE KOOPOUHAMDbL.
Onpedenamov no epaghuxky 3a8ucumocmu NpoOeKyuu CKoOpoCcmu
om 8peMeHU Xapakmep MexXaHU4ecko20 O8UIICEeHUS, NPOeKYUio
HA4anbHOU — CKOPOCMU, NPOEKYUr0  YCKOPEHUs,  NpPOeKyuro
nepemeujerus, usMeHeHue KOOpOUHamol, NPOUOEHHbIU NYyMb.
Onpedenamov no epaguxy 3asucumocmu npoeKkyuu yCKopeHus
om 8peMeHU XapaKkmep MeXaHUuecKko2o O8UNCEHUs, U3MeHeHUe
npoeKyuu  CKOpoOCmu, U3MeHeHnue MoOyIsi CKOpocmu 3d
ONnpeoenéHublll NPOMENHCYMOK 8PEMEHU.

Paznuuath myTh M mepeMelnieHrne, MTHOBEHHYIO U CPEIHIO0
CKOPOCTH.

WN3mepsaTs 3HaueHUs TMepeMelleHus, MYyTH, KOOPAUHATHI,
BPEMEHH  JBW)KCHMS, MTHOBEHHOW CKOpPOCTH, CpeaHei
CKOPOCTH, YCKOPEHUSI, BpEMEHHU JBUKCHHUS.

PaGorate B mape mpH BBIMOJHEHUU JTa0OPAaTOPHBIX PabOT U
NPAaKTHYECKUX 3aAaHuid. [IpuMeHSTh MOAENH «MaTepHhaibHas
TOYKa»,  «PaBHOMEpPHOE  MPSIMOJUMHEHHOE  JIBIIKECHUEY,
«PaBHOYCKOPEHHOE JBUKEHHE» MJI ONUCAHUS JIBMKCHUS
pEANbHBIX TeN U 00BEKTOB, H3y4aeMbIX B Kypce (PU3HKH.
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1.2

3aKOHBI MEXAHUKHU
Hrrorona

14

JlaBaTp ompeneneHue MOHIATUI: MHEPUHs, UHEPTHOCTh, Macca,
cuia, pPaBHOJEWUCTBYIOIAs CWUJIAa, HWHEpLUalIbHAs CHUCTEMa
OTCYETA, HEMHEPIMAIbHASL CUCTEMA OTCYETA, TEOLIEHTPUUYECKAS
U TeJIMOLEHTPUYECKAsi CUCTEMBI OTCUETA.

PacrioznaBare, HaOmonaTh sBIeHWE WHEpHUH. [IpuBOAUTH
MIPUMEPHI €r0 MPOSIBICHUS B KOHKPETHBIX CUTYaIIUSIX.
OOBACHATP MEXaHUYECKHE SIBJICHUS B WHEPHHAIBHBIX U
HEMHEPIUAIbHBIX cHUCTeMaxX oTcuéra. BeimensaTs neiicTBus Ten
Ipyr Ha JIpyra U XapakTepu3oBaTh uUX cujamMu. [IpuMeHSTH
3HaHUS O JACHCTBUSAX HAJl BEKTOpPaMU, MOJIYYCHHBIE Ha YpPOKax
reomeTpur. OmNpenensT PaBHOJACUCTBYIOIIYIO CHUIY JIBYX H
Obonee cwi  Onpedensimv  pABHOOEUCMBYIOWYIO  CUTLY
9KCNEPUMEHMATILHO.

@opMynHpoBaTh NEPBBIA, BTOPOU U TpeTui 3akoHbI HbrOTOHA,
YCIIOBHS UX IPUMEHUMOCTH.

Buvissname  ycmotiyugvle  nosmopsrowuecs — C8a3U  MeHcoy
YCKOpeHuem mena u  Oeucmeylowel Ha He2o  CUIOU.
Yemanasnueamo  Qusuveckuii  cmvicn  kodgpuyuenma
NPONOPYUOHANbHOCMU 8  BbIAGIEHHOU  C6A3U  (8eIUYUHd,
obpamuas macce mena).

Yemanasenueamo mpemuu 3aKOH Hvomona
9KCNEPUMEHMATILHO.

[IpuMeHsTH nepBbIN, BTOPOM U TpeTHil 3akoHbl HproTOHA npum
PELICHUN PaCUETHBIX U IKCHEPUMEHMAIbHBIX 3A0aY.
0ObocHoBbI8AMb  BO3MONCHOCMbL  NPUMEHEHUsI  8MOpo20 U
mpemve2o 3axonos Hviomona 6 ceoyenmpuueckou cucmeme
omcuéma. Haxooums 6 Oononnumenvuou aumepamype u
Hnmepneme ungopmayuro, noomeepicoarowyro epaujeHue
3emau.

dopMyarpoBaTh MPUHILIUI OTHOCUTENbHOCTH ["anuies.

1.3

Cuibl B MEXaHUKE

14

[TepeurcsiTh BUIbI B3aUMOICHCTBHUS TEJI U BH/IbI CHJT B
MEXaHHUKeE.

JlaBaTh ompe/e/ieHHE TOHSITHIA: CHUITa TSHKECTH, CHIa
YIPYTrOCTH, CHJIa TPEHUS, BEC, HEBECOMOCTb, nepecpysKd,
nepeast KOCMUECKAast CKOPOCHIb.

DopMyITHPOBATh 3aKOH BCEMUPHOTO TATOTEHHSI U YCIOBHUS €T0
HPUMEHUMOCTH.

HaxoauTth B IOMOJHUTENBHOM UTEpaType u HTEpHETE
uHpopMaruio 06 OTKpeITHH HhIOTOHOM 3aKOHA BCEMHUPHOTO
TATOTEHUSI, & MAKI’CE UHPDOPMAYUIO, NO3EOISTIOULYIO PACKPHIMNb
JIO2UKY HAYHYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA BCEMUPHO20
msa2omeHusL.

[TpuMeHATH 3aKOH BCEMHPHOTO TSATOTECHUS NP PEIICHUH
KOHKPETHBIX 3a]1a4.

Hmemsv npedcmasnenue 06 unepmnou macce u
2PABUMAYUOHHO MACCe. HA3bI8ANb UX PAZIUNUSL U CXOOCTBO.
PaccuuThiBaTh CHITY TAKECTH B KOHKPETHBIX
CUTYyalUsIX. Boluucisams — cuny — msadcecmu U YCKOpeHue
€c80000H020 naodenus Ha Opysux niaHemax. Buiyuciamo
VCKOpeHue c80000H020 NAOEHUs HA PA3IUYHbIX UWUPOMAX.
Haxooumv 6 Oonoanumenvroul aumepamype u Humepneme
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ungopmayuro 0 napamempax nianem u Opyeux HebecHvix meil.
Paccuumuvieamo nepeyio KOCMUYECK)IO CKOpOCMb.
Hcnonv306ameb 3aKOHbL MeXAHUKU 0151 OOBACHEHUS OBUINCEHUS
HebeCcHbIX meil.

Boeruncnare BeCc Tenm B KOHKPETHBIX CHTyalnusX. Ha3wiBaTh
CXOJCTBO W pa3jiMuus Beca W CHJIbI TsDKECTH. Pacmo3HaBaTh u
BOCITPOU3BOIUTH COCTOSIHUS TEJI, IIPH KOTOPBIX BEC Tella PaBEeH
CWIC TsDKeCTH, Oosbimie win MeHblme €. OnucelBaTh W
BOCIIPOU3BOIUTH COCTOSIHE HEBECOMOCTH TeJa.

Onpedensimov nepecpy3ky mena npu peweHuu 3aday. Haxooumo
8 donoHumenvHol rumepamype u Mnmepneme ungopmayuro o
BIUAHUU — HEBECOMOCMU U  Nepecpy3Ku  HA  OpP2aHU3M
yenoeexa. | OTOBUTH MPE3CHTAIMU W COOOINCHUSI O TIOBEICHUU
TEJ B YCJIIOBUSIX HEBECOMOCTH, O TOJIETAaX YeJI0BEeKa B KOCMOC, O
JMOCTIDKEHUSX HaIlell CTpaHbl B MOJATOTOBKE KOCMOHABTOB K
MOJIETAM B YCIIOBUSIX HEBECOMOCTH.

Pacnio3naBarb, BOCHIPOM3BOAWTH U HAOMIOAATH pa3IUYHBIE
BUJIBI tehopmanuu Tenn. opMyaupoBath 3aK0oH ['yka, rpaHHIIbI
€ro MPUMEHUMOCTH. BBIYHCIATE U U3MEPATH CUITy YIPYTOCTH,
KECTKOCTh  MPYKUHBL, HCECMKOCMb — CUCHEMbL  NPYHCUH.
Hccnedosams 3asucumocms cunvl ynpy2ocmu om oegpopmayui,
8bINOIHAMb 9IKCNEPUMEHMATILHYIO npoBepKy 3aKoHa
I'yka. Pacrio3HaBath, BOCIPOM3BOJUTH, HAOMIOAATH SIBJICHUS
CyXOro TpEHHUSl TOKOS, CKOJBKEHMs, KaueHUs, SBJICHHE
COTPOTHBIICHUS TPU JBWXKCHUM Tejla B JKUIKOCTH WIIM Tase.
N3mepsate 1 u300paxkaTh rpadUyecKd CUIIBI TPEHUS TOKOS,
CKOJIb)KEHHUS, KAueHHUs, S>KUIKOTO TPEHHs B KOHKPETHBIX
cutyanusix. Mcmnonbs3zoBaTh (OpMyay A BBIYMCICHUS CHIIBI
TPEHMsI  CKOJIbKEHUS TpU  pelleHud  3ajuad. Burasnams
9KCNEPUMEHMANILHO BENIUYUHBI, OM KOMOPLIX 3A8UCUM  CULA
MPEHUsT CKONbHCEHUSL.

W3mepsaTh cuily TSXKECTH, CHIIY YIPYTOCTH, BEC Teja, CHUILY
TpeHMs], Yy/UIMHEHUWE TMPYKUHbl. Onpenensitb C MOMOIIBIO
KOCBEHHBIX HM3MEPEHUN >KECTKOCTh MPYXKHUHBI, KO3(duimeHt
TPEHUSI CKOJIbKECHHUS.

PaGotath B mape mpu BBIOJIHEHUH MPAKTUYECKUX 3a/IaHUM.
Haxomute B pomonHuTenbHON nuTepatype U HTepHeTe
uH(GOPMAIIMIO O BKJIAJIe Pa3HbIX YUEHBIX B PA3BUTHE MEXAHUKHU.
l'oTOBUTH Mpe3eHTaluu U COOOIICHHUS 10 U3yYEHHBIM TEMaM.
[IpumeHsTh 3aKOHBI AWHAMUKH JJIA OINUCAHUS JBUKCHUS
pealbHBIX Tell.

1.4

3aKkoH COXpaHCHHUA
B MCXAaHHUKC

12

I[aBaTL ONpCACIICHUC MOHSTHM: HMITYJIBC MaTepHaHBHOﬁ TOYKH,
UMITYJIBC CHJIBbI, UMITYJIBC CHUCTCMBI TCJI, 3aMKHYTasd CHUCTEMa
TCJI, pPCAKTUBHOC ABUKCHUC, peaKmueras cujd.

PaCHO3HaBaTL, BOCIIPOHU3BO/JAUTD, Ha6J'II-OI[aTB yipyru€e u
HEYIIPYIUC CTOJIKHOBCHUS TCJI, pPCAKTUBHOC JIBUKCHUC.
Haxoaute B KOHKpCTHOfI CUTyallul 3HAUYCHUA HMITYJIbCA
MaTepHaHBHOﬁ TOYKHU U UMITYJIbCA CUJIBI.

q)OpMy.l'II/IpOBaTL 3aKOH COXpaHCHUA HUMITYyJIbCA, I'PAHUIBI €ro
IMPUMCHUMOCTHU.

CocTaBisiTh YPaBHCHUS, OIHMCBIBAKOIINUC 3dKOH COXpPaHCHUA
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UMITyJIbca B KOHKpPETHON cuTyanuu. HaxonuTts, uCHoJib3ys
COCTaBJICHHOE YpPaBHEHUE, HEU3BECTHHIC BEJIMUUHBI.

Co3paBaTh CcUTyallud, B KOTOPBIX TMPOSIBISIETCS 3aKOH
COXpaHEHUs UMITYJIbCA.

Haxomute B pononHutenbHOW Jsmteparype u HHTepHere
HH(POPMAIIMIO MO0 33aJaHHOW TeMe. ['0TOBHTH MpEe3eHTAIMH |
CcOoOOIIEeHNs 10 W3YYCHHBIM TeMaM (BO3MOJXKHBIE TEMBI
MPEJICTABJICHBI B yICOHUKE).

l'oToBuTh mpe3eHTaMu U cOOOIIEHUs O MOJETaX 4YEIOBEKa B
KOCMOC, O JIOCTIDKCHMSIX Hallell CTpaHbl B  OCBOCHHH
KOCMHYECKOTO IMPOCTPAHCTBA.

PabGoTaTe B mape wiu rpyrmie npu BHIMOIHEHUN MPAKTUYECKUX
3aJJaHuH.

JaBatp ompejaeneHne TOHATUN: paboTa CHIIBI, MOIIHOCTD,
KMHETHYECKasi JHEPrusi, MOTECHIMAJIbHAS DHEPrus, TOJIHAS
MeXaHH4ecKas SHEPTHUs, M30JIMpPOBaHHAs cucTeMa,
KOHCEpBAaTUBHAs CHJIA.

Bpruucnsate B KOHKPETHOW CHUTyalluM 3HAYCHUSI (DU3UIECKUX
BEIIMYUH: PabOTHI CHIIBI, pa0OTHI CHUJIBI TSHKECTH, paOOTHI CHIIBI
YOPYrOCTH, pabOTBhI CHIBI TPEHUS, MOIIHOCTH, KHHETHYECKOM
SHEPTHH, U3MEHEHUSI KMHETUYECKOW IHEPTUH, MOTEHIIUATLHON
SHEPTHH TEJI B TPABUTAIMOHHOM TI0JI€, TOTEHIIUAIBLHON
SHEPTHH  ympyro  jaeGopMUpOBaHHOTO  Teda,  MOJHOM
MEXaHUYECKON SHEPTUU.

CocraBisaTh  ypaBHEHHs, CBs3bIBalOIIMe pabOTy  CHJIBL,
JEWCTBYIONIEH Ha TEJIO0 B KOHKPETHOM CUTYyallH, C U3BMEHEHUEM
KMHETUYECKON  sHeprud  Tena.  Haxoautb,  HCMIONIb3ys
COCTaBJIEHHOE YPABHEHUE, HEU3BECTHBIEC BEIIMUMHBI.
@opMyIUpOBaTh 3aKOH COXPAHEHHS TMOJHOW MEXaHMYEeCKOU
SHEPIUH, Ha3bIBaTh I'PAHULIBI €T0 TPUMEHUMOCTH.

CocraBiiATh ypaBHEHHsI, ONMCHIBAIOIIME 3aKOH COXpPaHEHUs
MOJIHOM MEXaHUYECKON SHEpPruM, B KOHKPETHOM CHUTYallUH.
Haxonuth, ucnosp3ysi COCTABIEHHOE YpaBHEHHUE, HEU3BECTHbIE
BEJINYUHBI.

Co3paBaTh cUTyalud, B KOTOPBIX MPOSIBISIETCS 3aKOH
COXpaHEHUs MOJHOM MEXaHUYECKON SHEPrUu.

BrinonusaTe SKCIIEPUMEHTAIIbHYIO MIPOBEPKY 3aKOHA
COXpaHEHUsI MEXaHUYEeCKON SHepruu. BBHINMONHATH KOCBEHHBIE
U3MEPEHUS] HMITyJIbca Tejla, MEXaHWYECKOW SHEpPruu Tena,
paboThI CUITBI TPEHUS.

PaGorate B mape, rpymnmne Mpu BBIMOJHEHUH MPAKTUYECKUX
3aJlaHUH.

[IpuMeHTh 3aKOHBI COXPAHEHUS MMITYJbCa U MEXaHMYECKOM
SHEPTHHM 7151 ONMCAHUS JBUKEHUS PEAIbHBIX TEll.

1.5

Cratuka

JlaBaTh ompenelieHnE MOHATHI: paBHOBECHE, YCTOWYMBOE
paBHOBecHe, HEYCTOWYMBOE paBHOBecHe, Oe3pa3iIMyHOe
paBHOBECHE, IIJIEYO CHJIbI, MOMEHT CHUJIBI.

HaxoauTh B KOHKPETHOM CHTyallud 3HAYEHMs IUIeda CHJIBI,
MOMEHTA CUJIBI.

[lepeuncnsaTs ycnoBus paBHOBECUS MAaTEpHUAIbHOW TOYKH H
TBEpHoro Tena. CoOCTaBIATh ypaBHEHMS, OIUCBHIBAIOIINE
YCIIOBUSI PaBHOBECHsI, B KOHKPETHBIX cuTyauusx. Onpenensrs,
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UCIIOJIb3YS COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE BEIIMUMHBI.
PacriozHaBarh, BOCIPOM3BOIMTH U HAOMIOAATh pa3iIMUHBIE
BU/Ibl PABHOBECHSI TEI.

W3mepaATs cuiny ¢ NOMOUIbIO HPY)KMHHOTO JUHAMOMETpA H
U(POBOrO AaTYMKA CHIIBI, U3MEPATH IJIeY0 CHIbl. PaboTath B
nape, IrpyIme py BbIIIOJHEHUH NPAKTUYECKUX 3a1aHUH.
Haxomute B pmomonnutensHOW Jswmteparype u HHTepHere
UH(POPMALIHIO O 3HAYCHUU CTATHKH B CTPOHUTEIHCTBE, TEXHUKE,
ObITy, OOBscHEeHHE (OPMBI M Pa3MEpPOB OOBEKTOB IMPHPO/IBI.
l'otoBuTH Mpe3eHTalN u COOOILEHUS, 8bINOTHAMb
uccnedosamenvckue pabomol 1O 3aJAaHHBIM TEMaM.

PaGotatp B mape npu BBIIIOJIHEHUH J1a0OPATOPHON PabOTHI

1.6

OCHOBBI
TUIPOMEXaHUKH

JlaBaTh ompeneneHre TOHSATHH: HEC)KUMaeMmasl KHUIKOCTh,
paBHOBECHE  KHUAKOCTM W  Tasa,  TUIAPOCTATUYECKOE
NaBJICHUE, TAMUHAPHOE meyeHue, mypoOyIeHmHoe meyeHue.
Pacnosnasams, 6ocnpouzeooums u nabniodams ramunapHoe u
mypoOyieHmuoe meuenue HeUOKOCmu.

Haxomuth B KOHKPETHOW CHUTyallMM 3HAYCHHUS JIaBJICHUS B
MOKOSIIENCS JKUJIKOCTH UJIU Ta3e.

®opmynupoBath 3akoH [lackans. [Ipumensats 3akon Ilackans
JUIs ~ OOBSICHEHHS  THUJPOCTATHUECKOrO  Mapajokca,  JUIs
OOBSICHEHUSI TIPUHITUIIA JEUCTBHS THAPABINYECKOTO Tpecca U
BBIYMCIICHHS IapAMETPOB ITpecca.

®opmynupoBaTh 3akoH  ApxuMmena. IIpuMeHsTh  3aKkoH
Apxumena i pelieHus 3aaad. PaccuuTeiBaTh IIIOTHOCTH TEa
[0 €ro MOBEICHHUIO B XUAKOCTU. Ompeneniarb BO3MOMXKHOCTb
IJIaBaHUs Tena.

Cocmaenams ypasnenue bepuyninu 6 KOHKpEmMHbIX CUMYAYUsXx.
Onpeoenamey, UCNONb3YAL cocmaenentoe ypaenenue,
Heu3eecmHvle 8eIUYUHDbL.

Ilpusooums  npumepvi,  urIOCMpUpyOUWUe  B8blNOJHEHUE
ypasnenusi Bepnynnu. Ilpumensmo ypaeumenue bepnynnu ons
ONUCAHUS  OBUINCEHUSL IHCUOKOCMU 6 PACMEHUSX U IHCUBBIX
Op2aHU3Max.

Haxooums 6 oOononnumenvuoii numepamype u Humepueme
ungopmayuro 06 ucnonvzosanuu ypaswenusi bepnyniu 6
mexHuKe u 6vimy.

MounekynspHas Ghuzu

Ka 1 TCpMO

HNHaMHKa

OCHOBEI

MOJIEKYJIIPHO-
KHUHETUYECKOMH
teopun (MKT)

16

JlaBaTh  ompeneneHUe ~ MOHATUMA:  TEIUIOBBbIE  SIBJICHMS,
MaKpOCKOIIMYECKUE Tella, TEIUIOBOE JBUYKEHHE, OpOyHOBCKOE
nBuKeHue, AUQQy3usi, OTHOCUTENbHA MOJIEKYIsIpHas Macca,
KOJINYECTBO BELIECTBA, MOJISIpPHAs Macca, MOJIEKyJla, Macca
MOJIEKYJIbl, ~ CKOPOCTb  JBIKEHUS  MOJIEKYJbI, CpEIHsA
KUHETUYECKasi DJHEPIrUsl MOJIEKYJIbl, CHJIbl B3aUMOJECHCTBUS
MOJIEKYJ, WACAIbHBIA a3, MHUKPOCKOIMYECKHE I1apaAMETPBI,
MaKpPOCKOIMYECKUE TIapaMeTphl, JaBlIEHHE Ta3a, aOCONOTHAs
TeMIiepatypa, TerioBoe paBHoBecue, MKT.

[lepeunciAT  MHUKpPOCKOIIMYECKME H  MAaKpPOCKOIIMYECKUE
rapaMeTpsbl rasa.

[lepeuncnsats ocHoBHble mnoJsoxkenuss MKT, npuBonuth
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OpUMEpbl,  pe3yiabTaThl  HAOMIOJCHUH W OIHUCHIBATh
HKCIIEPUMEHTBI, JOKA3bIBAIOIINE HX CIIPABEIUBOCTb.
Pacno3naBate M ONKUCHIBAThH SIBJICHHS: TEIUIOBOE IBHKEHUE,
OpoyHOoBcKoe nBWkeHue, nuddysua. BocmpousBoguts u
OOBSICHATH ONBITHI, IEMOHCTPHPYIOIINE 3aBUCUMOCTh CKOPOCTH
mapdy3un  OT TeMIepaTypsl W arperaTHoro COCTOSHHS
BemiectBa. Habmoaare auddy3uto B )KUIKOCTAX U Ta3ax.
Hcnonp3oBath MOMy4YeHHBIE HA YpOKaX XHMHH YMEHUS
OTIpE/ICNATh 3HAYEHUsI OTHOCUTEIBHOW MOJIEKYSIPHOM MAacCHl,
MOJIIPHOM MAacChl, KOJMYECTBA BELIECTBA, MACChl MOJICKYJIBI,
dopmynupoBaTh GU3NIECKUI CMBICI TIOCTOSIHHON ABOTaIpo.
Onucvlieamsb ~ Memoobl  OnpedeieHus  pasmepos  MOJeKyI,
CKOpOCMU MOJIEK) .

OueHuBaTh pa3Mep MOJIEKYJIbL.

OOBSACHATD OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUMN
BenecTsa Ha ocHoBe MKT.

Coz0asamb KomnvlomepHbvie MOOeNU MENL08020 OBUNCEHUS,
OPOYHOBCKO20 08UdMCEHUs, A6NeHUss Oupdysuu 6 meepouvlx,
HCUOKUX U 2a3000pa3ubix menax, onvima Ileppena.

OnuceiBaTh MOJENb «UJCANBHBIN Tra3y», onpedensims 2panuybl
eé npuUMeHUMOoCmu.

CocraBnars ocHoBHOe ypaBHeHne MKT wuneanpHOro rasa B
KOHKpETHOM cutyanuu. OnpenensiTe, UCIOJIb3ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJUUNHBI.

CocTaBiiTh ypaBHEHHE, CBS3bIBAIOIICE JABJICHHE HUCAIbHOTO
raza co CpeIHed KUHETUYECKOW »HEpruerd MOJEeKysd, B
KOHKpEeTHOU cuTyauuu. OnpenensTh, UCIOIb3Ysl COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJTMYMHBI.

OnuceiBaTh crnocoObl M3MepeHus: Temreparypbl. CpaBHUBATH
mkanel KenbBuna u L{enbcus.

CocraBisaTh  ypaBHEHHME,  CBs3bIBaioliee  aOCOJIOTHYIO
TEMIIEpPAaTypy HAEaTbHOTO Tra3a CO CpelHed KUHETUYEeCKOM
SHEpPruel MOJIEKYJ, B KOHKpPETHOM cuTyaruu. OnpenensTs,
UCIIOJIB3YS COCTaBJICHHOE YpaBHEHUE, HEU3BECTHDBIC BEIIUYUHBI.
CocTaBiiTh ypaBHEHHE, CBS3bIBAIOIIEE JABJICHHE UCAIBHOTO
raza ¢ abCONIOTHOW TEMIEpaTypoil, B KOHKPETHON CHUTYallHH.
Onpenendrs, UCIIOJIB3YS COCTaBIICHHOE ypaBHEHHUE,
HEU3BECTHBIC BETMYHHBI.

W3mepsars Temmepartypy KUAKOCTH, Traza >KHIKOCTHBIMU H
nudpoBeIMU TepMoMeTpamu. PaboTath B mape, rpymme mnpu
BBITIOJTHEHUH MTPAKTUYECKHUX 3aaHHH.

Haxonute B nomosHuTEnsHON nuTeparype u  VHTepHere
CBE/ICHUS 10 HCTOPUU PAa3BUTHUA AaTOMHUCTHYECKOH Teopuu
CTPOEHHS BEIECTBA.

2.2

YpaBHeHue
COCTOSIHMA Ta3a

CocTaBisTh ypaBHEHUE COCTOSIHAS HJACAIBHOIO Trasa u
ypaBHeHue MenpeneeBa-KnaneiipoHa B KOHKPETHOM CUTYallUH.
Boraucnars, UCIIOJIB3YS COCTaBJIEHHOE yYpaBHEHHUE,
HEU3BECTHBIE BEINUHHBI.

PacriozHaBath M ONMCHIBaTh H30IIPOLIECCH B HEAIBHOM Tase.
IIpoznosuposams 0cobeHHOCmU NPOMEKAHUS U30NPOYECCO8 6
UO0eanbHOM 2a3e Ha OCHOGe YPAGHEHUU COCMOSIHUA UOealbHO20
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easa u Menoeneesa-Knanetipona. Obocnosvieams u
omcmaueams 60U NPeONnONONCEHUS.

@opMyIMpOBaTh Ia30BbI€ 3aKOHBI M ONPENENSATh I'PAaHULIBI MX
npuMeHUMOCTH. COCTaBJIATh YpaBHEHUs IS WX OIMCAHMSL.
Boruncnste, HCIIOJIB3YS COCTaBJIEHHOE ypaBHEHUE,
HEU3BECTHBIE BETMUHMHBI.

[IpencraBnsaTe B BHIE TpadUKOB H30XOPHBINA, M300apHBIA H
U30TePMHUUECKUI mporecchl.  Ompenenarts 1o rpadukam
XapakTep Mpolecca U MakpoIrapamMeTpbl HICaIbHOTO Ia3a.
Hccnedoeamv — dKCnepumMeHmanvHo — 3a8UCUMOCIIU  MeNCOY
Maxkponapamempamu npu U30npoyeccax 6 2ase.

W3mepsats naBineHWe BO3AyXa MaHOMETpPaMH M LHU(PPOBBIMU
JaTYMKaMU JJaBJICHUS Ta3a, TEMIIEpaTypy rasa — *KUJAKOCTHBIMU
TEPMOMETPAMH U LU(PPOBBIMH TEMIEPATYPHBIMU JaTUYUKAMU,
00BEM raza — ¢ MOMOIIbIO CUITh(OHA.

PaGorare B mape, rpymnmne npu BBINOJHEHUH NPAKTUYECKUX
3aJJaHUH.

Haxomute B nureparype u UMHTepHere wuHpOpManuio 1o
3aJJaHHOH TEME.

l'oToBUTH mpe3eHTalMu U COOOIIEHUS MO H3YyYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEACTABIEHBI B YUEOHHKE).

[IpumeHsaTh MOJIENb UICAIBHOTO Ta3a /sl OMMCAHUS NTOBEACHUS
peaJIbHBIX ra3o0B.

2.3

Kunkoctu u
TBEpJIbIC TENa

14

JlaBaTh ompenesieHWE TOHATHH: WCIApEHHE, KOHJCHCAaIus,
KUTICHUE, JIUHAMHUYECKOE paBHOBECHE, HACHIIICHHBIN Tap,
HEHACHIIEHHbINA nap, Kpumu4eckast memnepamypa,
memnepamypa Kunenusi, aOCONIOMHASL GIANCHOCMb B030YXd,
napyuaibHoe 0asiieHue, OMHOCUMENbHASL BIANCHOCTb 8030YXd,
MOUKA POCHL.

Pacno3naBath,  BOCHpPOW3BOJUTH,  HAOMIOAATH  SIBJICHHS:
WcrapeHue, KOHACHC CaIusl, KUTICHHE.

OnuceIBaTh CBOMCTBA HAaChIIeHHOTO Tlapa. Co3aaBaTh
KOMITbIOTEPHBIC MOJIETH THHAMHYECKOTO PaBHOBECHSI.
Hzmepams  61adxicHoCmb 8030yXa C NOMOWDBIO 2ucpomempa u
ncuxpomempa. Onucvleams  YCMpOUCMEO — 2uzpomempa U
ncuxpomempa. Onpedeﬂﬂnﬂ, OMHOCUMEIIbHYIO 6JIAJHCHOCNIb NO
ncuxpomempudeckou maobnuye. Onpederams  abCONOMHYIO
6JANCHOCMb 6030yxa, napyudibHoe daeﬂeHue, OMHOCUMEIbHYIO
6IANCHOCMb 6030yxa, MOYK)Y pOCbl 6 KOHKPENIHbBIX CUM)AYUAX.
Haxooums 6 numepamype u Humepneme unghopmayuro,
comoeums npeseHmayuu u COO6LI/;€HM}Z O 6JIUAHUU 6]1aXHCHOCMU
6030)/)“1 Ha npoyeccsl DfCM3H€0€}lmeﬂbHOCWlu yenoeeKda.
[TepeuncnsTh CBOMCTBA JKUIKOCTH M OOBSICHITH UX C TIOMOIIBIO
MOJIEJIM CTPOCHUS )KUIKOCTH, co3/1aHHOM Ha ocHoBe MKT.
JaBate ompeaeneHWe TMOHATUN: CUJAa TOBEPXHOCTHOTO
HaTsSOKEHUS, Koa(hhUIueHT MMOBEPXHOCTHOTO
HATSKEHUSL, NOBEPXHOCIMHAS IHEPIUSL.

Pacnio3naBath ¥ BOCHPOM3BOOUTH TMPUMEPHI  MPOSIBICHUS
JIECTBUSI CUJIBI TOBEPXHOCTHOTO HATSKEHUSI.

Onpeoenamo cuny NOBEPXHOCIMHO20 HAMSIICEHUS,
KO3 puyuenm nogepxHOCMHO20 HAMANCEHUs, HOBEPXHOCHHYIO
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9HEP2UIO HCUOKOCMU 8 KOHKPEMHBIX CUNY AYUSIX.

Paznuuams cmauusarowue u ne cmauusaiowjue nogepxHoOCmb
HCUOKOCU.

ObvacHaAmb NPUUUHY OBUNCEHUS HCUOKOCIU NO KANULIAPHBIM
mpyoxam.

Paccuumvieams 6vicomy noonamus (onyckanus) #CUoOKocmu no
Kanuunsapy.

Jlasamv onpedenenue nowAMUI. Kpucmaiiuyeckoe meio,
amopghrnoe meno, AHU30MPONUAL.

HaspiBaTh cX0ACTBa M pa3imuyus TBEPIBIX TEN, aMOP(HBIX TeI,
KUIKUX KPUCTAILIOB.

[lepeuncnsary cBoiicTBa TBEPIABIX TN U OOBACHAMb UX C
HOMOUBIO Mooenu CcmpoeHusl. Jemoncmpuposams
ocobenHOoCmU  CMpOeHUs KPUCMALIUYECKUX U  amMopgHbix
MeEéPObIX mell, UCNONb3YSL 00bEMHblE MOOelU KPUCMAILILOS.
Ilpusooumv  npumepvl  npoyeccos,  NOOMEEPHCOAOUJUX
CX00CMB0 U PA3IUYUSL CEOUCME KPUCMALIUYECKUX U AMOPDHBIX
meépovix meil.

Haxooumv 6 Humepneme u oOononnumenvHou aumepamype
Cc8e0eHUs. O CBOUCMBAX U NPUMEHEHUU KPUCMALIUYECKUX U
aAMOppHbIX Mamepuanos.

T'omosumsb npesenmayuu u coooueHUsi N0 U3Y4eHHbIM MeMam
(803MOMCHBIE MeMbl NPeOCMABIeHbl 8 YUeOHUKe).

JlaBaTh ompezeneHue MOHATHI: TepMOJWHAMUYECKasl CUCTEMA,
M30JIMPOBaHHAsT TEPMOJMHAMHUYECKAsh CHCTEMa, PaBHOBECHOE
COCTOSIHHE, TEPMOJMHAMHUYECKHH  Tpolecc, BHYTPEHHSS
SHeprus, BHYTpPEHHSIS SHEprus U7€aTbHOTO rasa,
TEIUIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, yJENbHas TeIoTa
IUTaBJICHUS, yIelbHas TeIuioTa MapooOpa3oBaHus, YyHelbHas
TEIUIoTa CrOpaHus TOILIINBA, paboTa B
TEPMOJIMHAMUKE, aduabamuwlli npoyecc, 0OpaTUMBIA Tpolecc,
HeoOpaTUMBIN MPOLIECC, HarpeBaTellb, XOJOAWIBHHK, pabouee
TEJO, TEIJIOBOM ABurarenb, KII/ TemioBoro apurarens.
PacnioznaBatp TEPMOJUHAMHYECKYIO CUCTEMY,
XapaKTepu30BaTh €€ COCTOSHHME M MPOLECChl H3MEHEHUS
COCTOSIHUSI.

Ilpusooumsv npumepvl mepmMoOUHAMULECKUX CUCMEM U3 KYpca
buonocuu, xapakxmepuzo8amsv UX, ONUCHIBAMb UMEHEHUs
COCMOSAHULL.

OnuceiBaTh CHOCOOBI W3MEHEHUS COCTOSTHHS
TEPMOIUHAMHYECKON CUCTEMBI nyTéM COBEpUICHHUS
MeXaHU4YeCKO paboThI U IPH TEIUIONEepe1aye.

CocTaBisTh ypaBHEHHUE TEIIIOBOrO OanaHca B KOHKPETHOU
CUTYyalluu. BeIUUCIATH, UCTIONB3YS COCTABICHHOE YpaBHEHHE,
HEU3BECTHBIE BETMYNHBI

2.4

OCHOBEI
TEPMOTUHAMHUKHU

17

I[aBaTL OIIPCACIICHUC MOHSTHM: TEpMOAUHAMUNYCCKAaA CUCTEMA,
HU30JIMpOBAHHAA TCPMOJUHAMHUYCCKAA CHUCTEMaA, PABHOBCCHOC
COCTOSHHCE, TepMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ mnmpounecc, BHYTPCHHSA
OHEpTru-, BHYTPCHHSAA OHEPrusia nacajbHOIro rasa,
TeHHOéMKOCTL, KOJMYCCTBO TCIUIOTHI, YACJIbHAsA TCIJIOTA
IJIAaBJICHHUA, YIACJIbHAA TCIIOTA Hap006p3.30BaHI/I}I, yYACIbHAA
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TEIIoTa cropaHust TOTUIMBA, pabora B
TEPMOJIMHAMHUKE, aduabamuwlii npoyecc, 0OpaTUMBIA TPOIECC,
HeoOpaTHMBIN TPOIECC, HArpeBaTellb, XOJOMWIBHHUK, padouee
TEJIO0, TEIJIOBOM ABUrarens, KIT/[ TermnoBoro apurarents.
Pacnio3naBatb TEPMOIUHAMHYECKYIO CUCTEMY,
XapaKTEepU30BaTh €€ COCTOSHUE | TPOLECChl H3MEHEHUs
COCTOSIHUSI.

Ilpusooumsv npumepvl mepmMoOUHAMULECKUX CUCMEM U3 KYpCa
buonozuu, xapakmepuzoeamsv UX, ONUCLIGAMb U3MEHEHUs
COCMOAHULL.

OrnuceiBaTh CrocoObI U3MEHEHUSA COCTOSIHUS
TEPMOJMHAMUYECKON CUCTEMBI MyTéM COBEPIICHHS
MEXaHUYEeCKOI pabOThI U MPH TEIUIONEpeaaye.

CocraBidTh ypaBHEHHE TEIJIOBOrO OajlaHCca B KOHKPETHOU
cuUTyalu. BBIUMCIATH, UCTONB3YSl COCTABICHHOE ypaBHEHHE,
HEW3BECTHBIE BEJTMYHHBI.

Pacnoznasame  ¢hazosvie  nepexoovi  nepsoco pooa u
cocmasnams ypasHenus 0 pazosvix nepexo0os. Buiuucnsamo,
UCNONIL3YSA COCMABTIEHHbLE YPABHEHUS, HeU3BECHHbLE 8ETUYUND.
Onpenenats 3HaUYCHUS BHYTPEHHEH SHEPTHH HACATBHOTO Tasa,
W3MEHEHHUE BHYTPEHHEH HHEPruM HJEaJbHOTO Ta3a, paboThI
HJIeATbHOTO Ta3a, padOThl HAJ WIACATHHBIM T'a30M, KOJIUYECTBA
TEIJIOTHl B KOHKPETHBIX cHUTyanusx. OmnpenensTe 3HaAYCHHUE
paboThl UAEaIBLHOTO Ta3a Mo rpaduKy 3aBUCUMOCTH JaBJICHUS
0T 00BbEMa Ipu M3006apHOM TIpoIIecce.

Onucwvieams 2eoMempuyecKuti cmulcl  pabombl u
paccuumuléams €€ 3HayeHue no 2paguxy 3a8UCUMOCTNU
oasenusi U0eabHo20 2aza om 00véMA.

@opMyIUpOBaTh MEPBBIA 3aKOH TEPMOIUHAMUKHU.

CocraBisaTh ypaBHEHHE, OIKCHIBAIONIEE TIEPBBIA  3aKOH
TEPMOJIMHAMHKY, B KOHKPETHBIX CUTYaIUSIX IJIs1 U30TPOIIECCOB
B UJACATbHOM Tras3e. BbIYHCIATH, HCIOJIB3YS COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIHUNHBI.

Paznuuate  oOpaTumble M HeoOpaTHMble  IMPOLIECCHI.
[ToaTBepknaTe  mpuMepaMu  HEOOPAaTUMOCTh  TEIUIOBBIX
MPOIIECCOB.

Dopmynuposams 6mMopou 3aKOH MEPMOOUHAMUKY, HA3bIBAMD
2paHuybl e2o NPUMEHUMOCTU, 00BACHAMD e2o
cmamucmuyecKuti Xxapaxkmep.

[IpuBoauTH mpUMeEpHl TEIUIOBBIX JBUTATENCH, BBIICIATH B
npUMepax OCHOBHBIE YaCTU ABHUTaTeNeH, ONMUCHIBATH MPUHIIMII
nerictBusa. Beramcnate 3Hadenns KIIJ| TemmoBoro gsurareins B
KOHKPETHBIX  cuTyauusix. Onpedensmov  3uavenus  KIIJ]
mennogozo osueamens, pabomarowezo no yuxny Kapuo, 6
KOHKDEMHbIX CUMYAYUSIX.

T'omosums npezenmayuu u coooueHUss NO U3VUEHHLIM MeMam
(603MOdiCHbIE MeMbl NpedCmasieHbl 8 yieOHUKe).

Coz0asamb KoMnvlomepHvle MOOENU MeNI0BbIX MAULUH.
Haxomute B nureparype u HuTepHere wuWHPOpMAIUIO O
npoOiieMax SHEPreTUKU U OXpaHe OKPYKAOIIEH CPeIbl.
Y4acTBOBaTh B AMUCKYCCUH O TpoOIeMax dHEPTeTUKH U OXpaHe
OKpYXalollled cpefibl, BECTH AMAJIOT, OTKPBHITO BbIpaXaTb M
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OTCTauBaTb CBOKO TOYKY 3pCHHUA, BbBICIYIIMBATH MHCHUC
OIIIIOHCHTA.

OCHOBBI IEKTPOIMHAMUKHU

DneKTpocTaTuKa

16

JaBate ompeneneHue IMOHATHM:  DJIEKTPUYECKUN  3apsf,
3JIEMEHTAPHBIN BIEKTPUYECKUI 3apsm, TOYEYHBII
QNIEKTPUYECKUIA 3apsl, CBOOOJHBIA DSJICKTPUYECKUH 3apsij,
3JIEKTPUYECKOE TI0JIE, HAMPSHKEHHOCTh SJIEKTPUYECKOTO TOJI,
JMHUM HANPsHKEHHOCTH BJIEKTPUYECKOTO IO, OJHOPOJIHOE
AJIEKTPUYECKOE TIOJIE€, TMOTEHIMAl 3JJIEKTPUYECKOrO  TMOJIA,
pa3HOCTh MOTEHUMAJIOB, JSHEPrus DJIEKTPUUYECKOTO  IOJIS,
SKBUIOTEHI[MAJIbHAS MMOBEPXHOCTb, ANEKTPOCTATHYECKAS
WHIYKLIMS, TOJSIPU3ALUSA  AUIICKTPUKOB, JAUIIECKTPUYECKAs
MIPOHHUIIAEMOCTH BEIIIECTBA, AIEKTPOEMKOCTh, KOHJIEHCATOP.
Pacnio3naBarb, BOCHIPOM3BOAWTH U HAOMIOAATH pa3IUYHBIE
CcrocoObl  DJJIEKTPU3AIMH Tl OOBSICHATH  SIBJICHHE
JJIEKTPU3allMM Ha OCHOBE 3HAHUW O CTPOCHHUM BENIIECTBA.
OnuceiBaTh U BOCHPOU3BOAUTH B3aUMOJIEVCTBUE 3aPSKEHHBIX
Tedl.

OnuceiBaTh TIPUHITAT JEUCTBUSA 3JIEKTPOMETPA.
@opMyIUpOBaTh 3aKOH COXPAHEHUS SJEKTPHUYECKOTrO 3apsana,
ycioBust  ero  npuMeHuMocTd. (CocCTaBisiTh  ypaBHEHUE,
BBIPAXKAIONIEE 3aKOH COXPAHEHUS JIIEKTPUUYECKOrO 3apsia, B
KOHKPETHBIX CUTyallUsX. BBIUMCIATE, UCIONIB3YsI COCTABIECHHOE
YpaBHEHUE, HEU3BECTHBIE BEIINUNHBI.

®opmynupoBarh 3akoH KyrnoHa, ycioBHsS €ro IpUMEHHUMOCTH.
CocTaBnarh ypaBHEHHE, BbIpaxaromiee 3akoH KymoHa, B
KOHKPETHBIX CUTYyallUsaX. BBIUMCIATE, UCIONB3YysI COCTABIECHHOE
YpaBHEHUE, HEWU3BECTHBIC BEJIMYMHBI. BBIYMCIATH 3HAaYEHUE
HaIPSOKEHHOCTH TOJISI TOYEYHOI'O BJIEKTPUYECKOrO 3apsja,
ONIPENENATh  HANPaBJICHUE BEKTOpa  HANpPSHKEHHOCTH B
KOHKPETHOU CUTYalLlUH. PopMyIUpOBATH NPUHLUIT
CYINEepIO3ULUU ANEKTPUYECKUX MIOJIEH. Onpenenarsb
HaIlpaBJICHUE U 3HAYCHHE PE3YJbTUPYIOUIEH HaNpsKEHHOCTH
3IEKTPUYECKOTO MOJISI CHCTEMbBI TOUEUHBIX 3apsAJI0B.
Ilepeuucnams ceolicmea JUHUU HanpscEHHOCmu
anekmpuieckozo nois. 1300paxaTh 3JIEKTPUUYECKOE TIOJe C
IIOMOLIBI  JIMHUKA  Hanpsok€HHOCTU.  Pacno3HaBarb U
n300paXkaTh JIMHUU HANpPsDKEHHOCTU TOJSI TOYEUHOTO 3apsija,
CUCTEMBbl TOYEYHBIX 3apsAJ0B, 3apPSHKEHHOM  IJIOCKOCTH,
NBYX (HecKoIbKuX MapajuleNbHbIX IUIOCKOCTEH, wapa, cghepul,
YyuruHopa, OJHOPOJHOTO ¥ HEOJHOPOJHOTO AIIEKTPUUYECKHX
TIOJIEH.

Onpeaenars N0 JUHUSIM HANPSHKEHHOCTH 3IEKTPUUECKOTO TOJIS
3HAKU U XapaKTep pacupeneneHus 3apsaaoB.

Onucvieams nogedeHue NPOBOOHUKOE U OUIIEKMPUKOS 8
91eKMPOCMAMUYECKOM Nojle Ha OCHO8€ 3HAHUL O CMPOEeHUU
gewjecmaa.

Pacnosnasamo u 80CNpoOU3800UMD ABNEHUs
INIEKMPOCMAMULECKOU UHOYKYUU u noxapusayuu
OUBNIEKMPUKOB.

Teopemuuecxu npedcmwbleamb HA OCHOBAHUU 3HAHUL O
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cmpoeHuU 8ewecmaa nogedeHue NPOBOOHUKO8 U OUIEKIMPUKOS
8 anekmpuueckom nojie. OOOCHOBbIGAMb U OMCIMAUBAMb CEOTO
MOYKY 3peHUsl.

Cocmaenams  paseHcmea, ceésA3blearOwjUe HANPANCEHHOCHb
INEKMPUHECKO20 NOAsL 68 OUINEKMPUKe C HANPANCEHHOCTBIO
BHEUWIHe20 JJIeKMPUYecKko2o nojs. Buvluuciams, ucnonwv3ys
cocmasienHoe YpagHeHue, HeU38eCnHble 8elTUYUHDL.
Onucvleams  npunyun  Oeticmeus  NeKMpOoCMAMUYecKou
3auuUmal.

OnpenensaTh MOTSHIUAT 3JIEKTPOCTATHIECKOTO OISl B JaHHOU
TOYKE TIOJII OJIHOTO U HECKOJbKUXTOUCUHBIX JIICKTPUUCCKUX
3apsI/IOB, NOMEHYUANLHYIO IHEPSUIO INEeKMPUYECKO20 3apsadd U
cucmembvl 9NeKMPU4eCcKux 3aps1008, Pa3HOCTH
MOTCHIIUAJIOB, pabomy NeKMPOCMAMUYECKO20
noJs, HaPSDKEHUE B KOHKPETHBIX CUTYAIUSX.

CocTaBisTh  ypaBHEHUS, CBS3BIBAIONIME  HANPSHKEHHOCTH
ANEKTPUIECKOTO TOJISI ¢ PA3HOCTHIO TIOTCHIINATIOB. BBIUUCIISITH,
HCIIOJIb3YSl COCTaBJICHHOE YPaBHEHHE, HEU3BECTHBIC BEITMUHHEI.
NzobpaxaTs SKBUINIOTCHITUAILHBIC MMOBEPXHOCTH
JNIEKTPUYECKOr0 TOJsA. Pacrmo3HaBaTh W BOCIPOU3BOIWTH
SKBHITOTEHITHAIEHBIC TIOBEPXHOCTH TOJS TOYSYHOTO 3apsja,
CHUCTEMBl TOYCYHBIX 3apsJiOB, 3apsOKEHHOW  TUIOCKOCTH,
IIBYX (HeCKObKUX) apajuIeNIbHBIX TUIOCKOCTEH, wapa, cgepul,
YuruHOpa, OJHOPOJTHOTO W HEOTHOPOIHOTO AJIEKTPHYECKUX
noneil.  OOBACHATH  YCTPOMCTBO, TMPUHIMII  JEHCTBHS,
MPaKTUYECKOE 3HAYCHHE KOHACHCATOPOB. BRIUMCIATH 3HAUCHUS

ANEKTPOEMKOCTH TJIOCKOTO KOHJIEHCaTopa, 3apsizia
KOHJ/ICHCATOPa, HAINpPSDKEHUS Ha OOKJIagKkaX KOHACHCATOPa,
napamMeTpoB TJIOCKOTO KOHJIEHCATOoPa, SHEPTUU

JNIEKTPUYECKOTO  TOJI  3apsDKEHHOTo  KOHJAEHcaTopa B
KOHKPETHBIX CUTYyallUsX.

Paccuumuieamov 0bugyro émxkocms cucmemuvl KOHOEHCAMOPO8.
Haxomute B HMHTEepHeTe M JOMOJHUTEIBHOW JHUTEpaType
uH(pOpMaIIMI0O 00 OTKPBITUU DIIEKTPOHA, UCTOPHUH H3yUCHUS
ANEKTPUYECKHUX SBJICHUN. ['OTOBUTH Mpe3eHTAMH U COOOIICHUS
0 M3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI MPEACTaBICHBI B
yueOHHKE).

3.2

3aKOHEBI
MIOCTOSHHOTO TOKA

18

JlaBaTb onpeseneHne NOHATHI: 3JEKTPUUECKUI TOK, CHJIa TOKa,
BOJIbT-aMIIepHast XapaKTepUCTHUKA, MEKTPUYECKOE
CONIPOTHUBJIEHUE, CTOPOHHHE CHJIBIL, SJIEKTPOABMXKYIIAs CHIIA.
[lepeuncnsarh yciioBHs CyLIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa.
PacriozHaBaTh M BOCHPOM3BOJIUTL SIBICHHE AIIEKTPHUYECKOIO
TOKa, JEHUCTBUSA OJIEKTPUYECKOTO TOKAa B IPOBOJHMKE.
OOBsACHATH MeXaHW3M SBJIEHHMM Ha OCHOBaHMUM 3HAHMHA O
CTPOEHUH BEILECTBA.

Cozoasamb KoMNbIOMeEpHbIE MOOENU INEKMPUYECKO20 TOKA.
[Tonb3o0Barbes aMIIEPMETPOM,
BOJIBTMETPOM, OMMEMPOM. YUNTHIBATh 0COOEHHOCTH
U3MEpEeHUsl KOHKPETHBIM PUOOPOM U MpaBUIIa MOJKIIOYCHHS B
EKTPUYECKYIO LIEb.

HccnenoBaTh HKCIEPUMEHTAIBHO 3aBUCUMOCTH CHJIBI TOKA B
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MIPOBOJHMKE OT HAIPSHKEHUS ¥ OT CONPOTUBIICHUS MPOBOTHUKA.
Crpouts rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKH.
@opmynupoBaTh 3akoH OMa JUIsl yyacTKa LENH, YCIOBHS €ro
npuMeHUMOCTH. COCTaBIATh ypaBHEHHE, ONKCHIBAIOIIECE 3aKOH
Owma a5 ygacTka IeTH, B KOHKPETHBIX CUTYaIUsIX. BeIUUCIATS,
UCTIOJIB3YSl COCTABJICHHOE YpaBHEHHE, HEW3BECTHBIC 3HAYCHUS
BCJTMYHH.

PaccunThiBaTh 00IIEE CONMPOTHUBICHHWE YYacTKa WEMH NpU
MOCJIEZI0BATEILHOM " napaieIbHOM COCTMHEHUSIX
IIPOBOJTHUKOB, Npu CMEeUaHHoM coeouneHuu
nPO60OHUKOS. BHITIOIHATH pacueTsl CHII TOKOB U HANPSDKEHUH B
Pa3TUYHBIX (B TOM YHCIIE B CJIOKHBIX) IIEKTPUICCKHUX TICTISIX.
@opMmynupoBaTh M HUCHOJIB30BaTh 3akoH Jlxoymnsa-Jlenna.
Onpenenarb paboTy W MOIIHOCTh JJIEKTPUYECKOTO TOKa,
KOJIMYECTBO TETUIOTHI, BBIIEISIONIEHCS B TIPOBOJHUKE C TOKOM,
IIPY 3aJ]aHHBIX TTApaMeTpPax.

®opmynupoBath 3akoH OMa ISl TIOJTHOW IIETH, YCJIOBHSI €ro
npuMeHUMOCTH. COCTaBIISITh YpaBHEHHE, BBIpAXAOIIEe 3aKOH
Oma I TONHOW IEMH, B KOHKPETHBIX CHTYAIlHSX.
PaccunThiBaTh,  WCHONB3ysl  COCTaBICHHOE  YpaBHEHHE,
HEW3BECTHBIC BEIIMYUHBI.

N3mepsATh 3HAYCHHE AJIEKTPOJBIDKYIIEH CHIIBI, HANPsHKEHUE H
CHIly TOKa Ha YYacTKe IeMH C TOMOIIBI0 BOJBTMETPA,
amrnepMerpa u HU(POBBIX JATYMKOB HAIMPSKEHUS U CUITBI TOKA.
CoOmrofaTh TMpaBWiIa TEXHWKHA OE30MAaCHOCTH TMpH paboTe ¢
UCTOYHUKAMU TOKa.

PaGorars B mape, rpymnmne Npu BBINOJHEHUH MNPAKTUYECKUX
3aJaHuH.

Haxomute B nmurepatrype u MHTEepHeTe mHMOPMAINIO O CBS3H
JNIEKTPOMArHUTHOTO ~ B3aUMOJICHCTBUSL C  XUMHYECKUMU
peakuusamMu u OMOIOTMYECKUMHU MPOLIECCAMH, 00
UCIOJIb30BAHUU AIIEKTPUUYECKHUX SIBJICHUU KUBBIMU
OpraHu3Mamu | T. 1.

['OTOBUTH Mpe3eHTalUd U COOOILIEHHUS MO HU3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI ITPEACTABIICHBI B YUCOHUKE).

Buinoanams dononnumensusie uccieoosamenvckue pabomuol no
U3YYEHHbIM meMaM (803MOJICHble meMbl NpeoCmasieHbl 8
yuebOHuKe).

3.3

DneKTpuyecKu
TOK B Pa3IMYHBIX
cpenax

10

JlaBaTh ompeneneHue MOHATUN: HOCUTENIH AJIEKTPHUYECKOTrO
3apsna, MIPOBOJMUMOCTD, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
MPOBOJIUMOCTh, TIPUMECHAsE MPOBOJAUMOCTb, AJIEKTPOHHAS
MPOBOJIUMOCTb,  JIBIPOYHAsl  MPOBOJMMOCTb, P-N-TIEpPEXO],
BAKyyM, TEPMOAJIEKTPOHHASI AMHUCCHS, D3JIEKTPOJIN3, Ta30BbIN
pa3psiji, peKOMOMHAIINS, NOHU3AIHUS, CAMOCTOSTENLHBIN pa3psi,
HECaMOCTOSITENIbHBIN pa3psii, niazma.

PacriozHaBath ¥ ONKMCHIBATH  SBJCHUS  MPOXOXKIACHUS
3JIEKTPUUECKOTO TOKa dYepe3 IMPOBOJHUKH, IMOIYIPOBOJIHUKH,
BaKyyM, JJICKTPOJIUTHI, Ta3bl.

KauecTBeHHO XapakTepu3oBaTh 3JIEKTPUUYECKUM TOK B Cpee:
HA3bIBaTh HOCHUTENW 3apsI0B, MEXaHW3M UX OO0pa30BaHMI,
XapakTep JBMXKEHHS 3apsJIOB B DJIEKTPUUECKOM IOJIE U B €ro
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OTCYTCTBHE, 3aBUCHUMOCTb CHJIBI TOKa OT HalpsOHKCHHUS,
3aBHCHUMOCTB CHJIBI TOKA OT BHEITHUX YCIOBUH.

Teopemuuecku npeockazvieamsv HA OCHOBAHUU 3HAHUL O
cmpoeHuu  gewjecmea  xapakmep Hocumeneu 3apsaoos 8
DA3TUYHBIX cpeoax, 3a8UCUMOCTb CONpoOmMuBIeHUs.
NPOBOOHUKO8,  NONYNPOBOOHUKOG U  DJIeKMPOIUMOE — Om
memnepamypeol. IIpusooumo npumepul Quzuyeckux
9KCNEPUMEHMO8,  ABNAIOWUXCS  KPUMEPUAMU — UCMUHHOCMU
meopemuyeckux npeocKazanuil. Obocnosvieams u
omcmaueams 80U NPEONON0NHCEHU.

[IepeunciATb OCHOBHBIE IIOJIOKEHUS TEOPUHU DIEKTPOHHOMN
IPOBOJMMOCTH METAJUIOB. BBIYHCIATE 3HAYEHUS CpeaHel
CKOpPOCTH YIOPSI0OYEHHOTO ABHKEHHSI SJIEKTPOHOB B MeETaslie
TI0JT ISHCTBHEM DIIEKTPUYECKOTO TIOJISI B KOHKPETHOW CHUTYAIIHH.
OmnpenensiTe COMPOTUBICHNE METAJUTUIECKOTO MTPOBOIHUKA TIPU
JTAHHOU TemIieparype.

DKcnepumeHmanbHo uccre0osams 3a8UCUMOCb
conpomuenenus MemaniuyecKux NPOBOOHUKOS om
memnepamypeol.

Ilpueooume  npumepvl  c8epXNPOBOOHUKOE,  NPUMEHEHUS]
c8epxnpogoouMocmu.  Ymouusame epaHuybl NpUMeHUMOCmuU
sakona Oma 6 643U C Cyujecmeoganuem  A6J1eHUs
C8epXNPOBOOUMOCTIU.

[lepeuncnarb OCHOBHBIE TIOJOKEHUS TEOPUU BJIEKTPOHHO-
JBIPOYHOM MPOBOIUMOCTH MOTYIPOBOTHUKOB.

[TpuBoIUTH MIpUMEPBI YHCTBIX MOJTYTIPOBOTHUKOB,
MOJIYIPOBOJIHUKOB € JIOHOPHBIMM U aKUENTOPHBIMU
MPUMECSIMH.

Oxcnepumenmanvho uccnre0osams 3A8UCUMOCTb

conpomueienuss NOIYNPOBOOHUKOE OMm  MeMnepamypvl U
0C8eeHHOCMU.

Obvsacuamo meopuio nposooumocmu  p-N-nepexooa.
Ilepeuucnsimo ochoshbie ceoticmaa p-N -nepexooa.

Ipumensmo meopuio npogooOUMOCmMU K ONUCAHUIO PabOmbl
ouooa u mpanzucmopa. IIpUBOAUTE MPUMEPBI HCIIOJIb30BAHHMS
TIOJIyIIPOBOTHUKOBBIX IPUOOPOB.

[lepeuncnsaTh yCIIOBUS CYLIECTBOBAHUS AJICKTPUYECKOTO TOKA B
BakyyMme. [IpuMeHSTh 3HaHHWST O CTPOCHHHM BEIIECTBA IS
ONHMCAHUS SBJICHHUS TEPMOAJIEKTPOHHOM 3MHUCCHHU. OIHUCHIBATH
NPUHIUI JICHCTBHS BaKyyMHOTO JIMOJA, JICKTPOHHO-IY4eBOU
TPYOKH.

[TpuBOAMTH IPUMEPHI UCIIOIB30BAHUS BAKYYMHBIX TPUOOPOB.
OOBsCHATh MeXaHW3M 00pa3oBaHUs CBOOOIHBIX 3apsloB B
pacTBOpPAax M PacIuIaBax IEKTPOJIUTOB.

OnwuceIBaTh 3aBUCUMOCTH COINPOTHBIICHHS DJIEKTPOJHUTOB OT
Temneparypol. Teopemuuecku HA — OCHOBAHUU — 3HAHUL O
cmpoenuu  eewecmea  npeockasvleams — X00 — npoyecca
anekmpoauza. Ilpusooums npumepsl U  B0CHPOU3BOOUMD
Qusuyeckue IKCnepuMeHmol, NOOMeePIHCOarUUue gbloeneHue Ha
NeKMPOoOax Gewecmsea npu NPOXOHCOCHUU INEKMPULECKO2O
MoKa uepe3 21eKmpoIum. Ymounsams epaHuybl RpUMeHUMOCmU
3axona Oma 0711 ONUCAHUSL  NPOXONCOCHUSL  INEKMPULECKO20
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MoKa uepe3 S1eKMpoauUmbl.
[IpumeHsaTh 3HaHUS O CTPOEHHUM BELIECTBA MJIS OIMCAHUS
SIBIIEHUS 3JIEKTPOJIN3A.

Cocmasnams ypasneHue, onucviéaioujee 3aKOH 31eKMpOSU3d
Dapades, 01 KOHKpemublx cumyayuti. Beiuucisimo, ucnonwb3ys
cocmasneHHoe ypasHeHue, Heu38ecmuble 3HA4eHUs 6eTUYUH.
[IpuBoANTE IpUMEpPHI UCIIOJIB30BAHNUS IEKTPOJIN3A.

OOBsCHATH MeXaHW3M 00pa3oBaHUs CBOOOJHBIX 3apsloB B
razax.

[IpumeHsaTh 3HAaHUS O CTPOEHHUM BELIECTBA MJIS OIMUCAHUS
SIBJICHUN CaMOCTOSITENIbHOTO M HECAMOCTOSTEIBHOI'O Pa3psiioB.
PacrioznaBath, NMpPUBOAWUTH MPUMEPBI, NEPEUUCISATH YCIOBUS
BO3HHUKHOBEHHUSI CAMOCTOSITEIbHOTO W HECAaMOCTOSTEIbHOIO
ra3oBbIX Pa3psAI0B, Pa3IMYHBIX TUIIOB ra30BBIX Pa3psa0B.
[IpuBOINTE IpUMEPHI UCIIOJIB30BAaHUS Ta30BbIX Pa3psIOB.
Ilepeuucnams ocHogHble ceolicmea u 001ACMU NPUMEHEHUs.
nAA3Mbl.

Pabomamy 8 nape, epynne npu 6bINOTHEHUU
UCCNe008amenbCKux pabom, npu ocywjecmeneHuu
meopemuieckux npeocKa3anull.

Haxomute B nureparype u UMHTepHere wuHpOpManuio 1o
3aanHo  Teme.  IlepepabaTeiBaTh, aHAIM3UPOBATH |
MPEICTaBIATh HHPOPMAIUIO B COOTBETCTBUU C IMOCTABIEHHBIMU
3a7la4yaMH.

['oTOBUTH Ipe3eHTalMKM U COOOIIEHUS MO HM3YYEHHBIM TeMam
(BO3MOXHBIE TEMBI MTPEACTABICHBI B YUCOHUKE)

3.4

MaruuTtHoOE 110J1e

12

JlaBaTh ompezneneHue MOHATHI: MarHUTHOE I0Jie, WHIYKIUS
MarHUTHOTO TOJsI, BHXpEeBOE Tmoje, cuia Ammepa, cuia
Jlopenna, (beppoMarueTux, JIOMEH, TeMIepaTrypa
Kropu, macnumnas nponuyaemocms 6ewjecmaa.

JlaBaTh ompenesieHue eIMHALBI MHAYKIIMA MarHUTHOTO TIOJIS.
[lepeuncasiTh OCHOBHBIE CBOIICTBA MarHUTHOTO TIOJIS.
N300pakaTh MarHUTHBIE JIMHWM TIOCTOSIHHOIO MAarHuTa,
IPSIMOTO TIPOBOJTHUKA C TOKOM, KaTYIIKU C TOKOM.

HaGmonate B3auMoJelCTBHE KaTYIIKM C TOKOM M MarHuTa,
MarHUTHOH CTpPENKM W TPOBOJHHKA C TOKOM, JCHCTBHE
MarHUTHOTO TI0JIS1 Ha ABWKYLIYIOCS 3apsDKEHHYIO YacTHILY.
®opmynupoBaTh 3aKOH AMIepa, Ha3bIBaTh TPAHHIBI €ro
IPUMEHUMOCTH.

OnpenensaTs HanpaBieHWE JUHUNA MHIYKIUA MarHUTHOTO IOJIs
C IOMOIIIBIO NpaBUIia OypaBUMKa, HAIlpaBJIeHUE BEKTOPOB CHJIBI
Awmmnepa u cuibl JIopeHIia ¢ MOMOIIBIO MTpaBUiIa JIEBOH PYKH.
[TpumensTh 3akoH Amrepa u GOpMyIly Ul BBIUUCIEHUS CUJIbI
JlopeH1ia pu pelieHun 3a/1ay.

Obvacuams  npunyun  pabomvl  YUKIOMPOHA U MACC-
cnekmpozpadgha.

[lepeuncnsTh TUMBI BEIIECTB MO MAarHUTHBIM CBONCTBaM,
Ha3bIBaTh CBOWCTBA JIMa-, Hapa- U (peppoMarHeTHKOB.

W3mepsTh cuily B3aMMOAEHCTBUS KaTYIIKU C TOKOM U MarHUTa.
Hccneoosams maznumuvle ceolicmea mej, U320mMOGIeHHbIX U3
paszneix  mamepuanos. PabotaTtb B mape IpHU  BbINOJIHEHUH
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IPAKTUYECKUX 3a/1aHUi, B [Tape U TPYIIIE IPU PEILICHUY 3a/au.
Obvacuams  npunyun  Oeucmeus  NeKmpousmMepumenbHvlx
npubOpos, 2POMKO2080PUMENS U IIEKMPOOSUSANEIL.

Haxomute B nureparype u UHTepHeTe nHOOPMAIIUIO O BKJIAJIC
Awmmnepa, JlopeHna B M3yd4eHHE MAarHUTHOIO I0JI, PYCCKOIO
¢u3uka CroneroBa B WCCIECIOBAHWE MArHUTHBIX CBOMCTB
deppoMarHeTMKoB, O  NPUMEHEHWH 3aKOHAa  Awmrepa,
IPAKTUYECKOM HCIOJIB30BAaHUU JIEHCTBUS MAarHUTHOIO MOJIS Ha
JBUKYIIUICS 3apsij, 00 YCKOPUTENAX 3JIEMEHTapHbIX YacTHUll, O
BKJIAZIE POCCUMCKMX YYE€HBIX B CO3JaHHUE YCKOpHUTENel
JJIEMEHTapHbIX dYacTull, B TOM uucie B OO0beIuHEHHOM
WHCTUTYTE siaepHbIx uccnenoBanui (OUAN) B r. [lyOHe u Ha
agponHomkosutaiiiepe B I[EPHe; 00 wucnonws3oBanmu
(deppoMarHeTMKoOB, 0 MArHUTHOM T10JI€ 3eMJIN.

['oToBUTH mpe3eHTanMu U COOOIIEHHS] MO M3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEACTABIIEHBI B YUEOHHUKE).

3.5

DJIEKTpOMarHuTHas
WHTYKITAS

11

JlaBaTh ompeneneHUE MOHATHH: SIBJICHUE AJIEKTPOMArHUTHOU
WHIYKIWH, MarduTHBII MOTOK, OJIC WHAYKIIHAH,
WHAYKTUBHOCTh, CaMOMHAYKIHs, DJIC caMOMHAYKIIUH.
Pacno3naBath,  BOCHPOWU3BOIUTH, HAOJIIOJATh  SIBJICHHE
SJICKTPOMArHUTHOW  WHAYKIIMH, TOKa3blBaTh  NPHYUHHO-
CJIEICTBEHHBIC CBS3M NMPH HAOII0AeHNY siBIeHus. HaOmogaTs u
AQHAJIM3UPOBATh AKCIEPUMEHTBI, AEMOHCTPUPYIONIUME MPABUIIO
Jlenna.

®opmynupoBaTh MpaBwio JIeHIa, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIIMH, Ha3bIBaTh IPAHUILIBI €r0 MPUMEHUMOCTH.
UccnenoBath BJICHUE AIEKTPOMArHUTHOW HHAYKIUH.
Ilepeuucnams  ycnosus, npu KOMOpbIX B803HUKAEM
UHOYKYUOHHDLILL MOK 8 3AMKHYMOM KOHmMYype, Kamyuixe.
Onpedensimv  poab  JHcele3Ho20 CcepoeuHuKa 6 Kamyuixe.
Hzobpasxcamv  epaghuuecku  6Hewlnee U UHOYKYUOHHOE
MmaenumHvle noas. Onpedensmov Hanpasiexue UHOYKYUOHHO2O
MOKa 8 KOHKPEMHOU CUNYAYUU.

OOBACHATH BOBHUKHOBEHUE BUXPEBOTO AIEKTPHUECKOTO TIOJIS U
3JIEKTPOMAarHUTHOTO noiist. Onucvliéams npoyecc
803HuKkHo6eHus I/C uHOYyKyuu 8 08UNCYUWUXCSL NPOBOOHUKAX.
Ilpeocmasnsamo npunyun oOetlicmeusi d1eKmpoceHepamopa u
9NEKMPOOUHAMUYECKO20 MUKPOGDOHA.

PaGorate B mape u rpymnme Nnpu BBHIIOJHEHUU MPAKTUYECKUX
3aJlaHui, TUIAHUPOBATh SKCIIEPUMEHT.

[lepeuncnsiars MIpUMEPBI HCIOJIb30BaHUS SIBIICHUS
3IEKTPOMArHUTHOW MHIYKIUH.

Pacno3naBath, = BOCHpPOW3BOJHUTS, HaOIIOAaTh  SIBJICHUE
CaMOMHJIYKIIMHM, MOKAa3bIBaTh MPUYMHHO-CIICICTBEHHbIE CBS3U
py HAONIO/ICHUU SIBJICHHUS.

@opMynHpoOBaTh 3aKOH CAMOUHIYKIIMU, HA3bIBATh IPAHUIIBI €TO
MPUMEHUMOCTH.

[IpoBOANTH aHAJIOTHIO MEXYy CAMOMHIYKIIUEH U MHEPTHOCTHIO.
Onpenenarb 3aBUCUMOCTb HHAYKTMBHOCTH KATyIIKH OT €&
JUIMHBI U IJIOIAd BUTKOB.

Onpenenatb B KOHKPETHOM CUTyallUM 3HAYEHHUS: MAarHUTHOTO
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notoka, JIHAC wunaykuuu, 34C uHOyKyuu 6 OBUNCYUUXCS
nposoonukax, JIC caMOMHAYKUHUHU, UHIAYKTUBHOCTH, IHEPIUIO
INEKMPOMASHUMHO20 NOJIA.

Haxomute B mureparype u WHrepHere wuHbopmanuioo 00
UCTOPUU OTKPBITUSI SBJICHUS JICKTPOMATHUTHOW WHAYKIUHU, O
BKJIaJIC B M3YYCHHE ITOTO SIBJICHUSI poccHiickoro ¢usmka J. X.
Jleamma, o Oopb0Oe C TPOSBICHUSMHU AJICKTPOMArHUTHOM
WHAYKIIUU U €€ UCTIOJIb30BAHUU B IPOMBIIIJICHHOCTH. [ OTOBUTH
MIPE3CHTAIIMH U COOOIICHUS TI0 U3YYCHHBIM TeMaM (BO3MOIKHBIC
TEMBI MPEACTABIICHBI B YUCOHHKE).

4, Konebanus u BOTHBI
4.1 | Mexanuveckue JlaBaTb ormnpejelieHHe TOHATHIA: KoyieOaHus, KoJiebaTenbHas
KoJieOaHus CHCTEMa,  MEXaHWYeCKHe  KOJeOaHus,  TapMOHUYECKHE

KoJieOaHusi, CBOOOJHBIE KOJEOaHMs, 3aTyXarollue KoJeOaHwus,
BBIHY)K/ICHHbIE KOJIeOaHUsI, pe30HaHC, CMELIeHUEe, aMIUIUTY/Ia,
Mepuo/I, 4acToTa, COOCTBEHHAs 4acToTa, (hasa.

HaspiBaTh ycnoBusi BO3HMKHOBeHUs KoseOaHuil. IlpuBoauthb
MIPUMEPBI K0JIeOATETbHBIX CHCTEM.

OnwuceIBaTh MOJIeNN «IPY>KHHHBIH MasTHUK»,
«MaTeMaTUIECKUN MasTHUKY.

[epeuncnsaTh BUIBI KOJICOATEIEHOTO TBUKEHUS, UX CBOMCTBA.
Pacno3naBatb, BOCIIPOM3BOINTH, HAOIIOJATh TAPMOHUYECKHE
KoJieOaHus, CBOOOJHBIC KOJEOaHMs, 3aTyxaronue KojeOaHus,
BBIHYKJIEHHBIE KOJIeOaHUs, PE30HAHC.

[lepeuncnsarp crocoObl  TIOJNlydeHHUs  CBOOOAHBIX |
BBIHY)K/ICHHBIX ~ MeXaHu4eckux  koyiebanuif.  CoCTaBiAThH
ypaBHEHHE MEXaHMYECKUX KoJieOaHWW, 3amluchiBaTh €ro
pemienue. OrmpeaensTh IO ypaBHEHUIO KoJeOaTeIbHOTO
JBUKEHUS TapaMeTphbl KOJIeOaHUI.

[IpencraBnsaTh rpaguueckyd 3aBUCUMOCTh CMEILEHHS, CKOPOCTU
U YCKOPEHUS OT BPEMEHH MPHU KOJEOAHUSIX MaTEeMaTHUYEeCKOrO U
OpPYKMHHOTO  MasTHUKOB.  Ompenensite 1o  rpaduky
XapaKTePUCTUKU KOJIEOaHU: aMILTUTYy, IEPUO U YaCTOTY.
H3o0pasxcamv  epagpuuecku  3a8uUcCUMOCmb  AMAAUMYObL
BbIHYIHCOCHHBIX KOLCOAHULL O YACTOMbL BLIHYHCOAIOU U CUTIBL.
Ananuzuposams usmereHue 0aAHHO20 2paguxa npu uMeHeHuu
mpeHus 8 cucmeme.

BoluncnaTh B KOHKPETHBIX CHUTYallMsIX 3HAYEHUS NEpUoja
KoJe0aHUuN MaTeMaTH4eCKOro WM MPYKMHHOTO MAasTHHUKA,
SHEPTUU MasITHHUKA.

OOBACHATL  TpeBpallleHUuss dHEPruM MpU  KOJIeOaHHIX
MaTeMaTHYeCKOTO MasiTHUKA U Tpy3a Ha MPYKHUHE.
HUccneoosams 3A68UCUMOCMb nepuooa KoneOaHull
MAmMemMamuyecko20 MAasmHUKa om e20 OAuHbl, Maccvl U
amnaumyosl Konebanuu. Hccredosams 3a8ucumocms nepuooa
KOJleOauull 2py3a Ha NPY’CUHe Om MACCbl 2py3a U HCECMKOCMU
NPYIACUHDL.

PaGoTtarh B mape u rpyrmime npu pernieHu  3a1ad ¥ BBITIOTHEHUH
OPAKTHYECKUX  3a/JaHul,  WCCIEJOBAaHMiA,  IUIAHUPOBATH
sKcnepuMeHT. Bectu nuckyccuto Ha TeMy «Poiib pe3oHaHca B
TEXHUKE U OBITYY.
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Haxomute B mureparype u WHrepHere wuHdopMamuioo 00
UCTIOJIb30BAHUM MEXaHWYECKHX KoyieOaHuik B  mpubopax
re0JIOTOPA3BEIKM, 4Yacax, KadelsiX, APYrux yCTpoucTBax, 00
UCIOJIb30BAaHUU B TEXHHUKE M MY3bIKE PE30HaHCAa U 0 Oophbe ¢
HUM.

['oToBuTH mpe3eHTanMu U COOOIIEHHS MO H3YyYEHHBIM TeMaMm
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YYEOHHUKE).

Pemate 3amaun. KoHTponupoBaTh pelleHUE 3ajady CaMUM U
JIPYTUMU YYAITUMUCA.

4.2

DNeKTpOMarHuTHHIE
KojeOaHus

10

JlaBaTh orpeneneHue MOHATHI: 3JIEKTPOMarHUTHbIE KOJIeOaHuUs,
KOJieOaTeNbHBIA ~ KOHTYpP, CBOOOJHBIE DJIEKTPOMAarHUTHBIC

KoaeOanus, agmokoiebanusl, asmokoiebamenbHas
cucmema, BIHY K ICHHBIC AJIEKTPOMArHUTHBIE  KOJICOAHMUS,
MepEMEHHBIN BIEKTPUYECKUI TOK, aKTUBHOE

COTIPOTUBIICHUE, UHOYKINUBHOE  CONPOMUGIEHUE, EMKOCMHOe
conpomueienue, NOIHOE CONPOMUBIEHUE UYEenUu HNePeMeHHO20
MoKa, NEUCTBYIOIEe 3HAYECHHE CHJIbI TOKa, JEHCTBYIOIIEE
3HauUEHUE  HamnpsHKeHus, TpaHchopMaTop, KodPPUIIMEHT
TpaHchopMaIuu.

MN3obpaxaTs cxemy KoJeOaTelIbHOTO KOHTypa W OIMCHIBATh
MIPUHIUI €0 paboTHI.

Pacnio3naBatb, BOCHPOHM3BOANTH, HAOIIOAATH CBOOOHBIE
AIEKTPOMArHUTHBIC KOJICOAHMS, BbIHYHCOCHHbLE
NeKMPOMASHUMHbBLE KONeOAHUS, Pe3OHAHC 8 Yenu NepemMeHH020
MoKa.

AHanu3upoBaTh TMPEBpAICHUS] JHEPTrUU B KoJeOATEIHPHOM
KOHTYpE MPH IEKTPOMATrHUTHBIX KOJICOAHUSX.

[IpencraBmsaTe B Buae rpad)iKOB 3aBUCUMOCTD AJIEKTPUUECKOTO
3apsi/ia, CHJIBI TOKAa ¥ HAIIPSDKEHUS OT BPEMEHU MPU CBOOOIHBIX
AJICKTPOMArHUTHBIX KoJiebaHusax. OmnpenensaTs Mo rpaduxy
KOJICOaHUI XapaKTePUCTUKH: aMILTUTY/y, IEPUO] U YaCTOTY.
Ilposooumy ananocuro - MexNcoy — MexaHuuyecKumu u
9NeKMPOMACHUMHBIMU KOJICOAHUSMU.

3anuceiBaTh Gopmyny TomcoHa. BwUHCIATE C MOMOIIBIO
dopmynel  TomMcoHa mepuoJ M YaCTOTy  CBOOOJTHBIX
AJICKTPOMArHUTHBIX KOJICOAHUA.

Onpenensarts MEpPUOJ, YACTOTY, AaMIUTUTYAy KojeOaHUN B
KOHKPETHBIX CHUTyalusix. Mcciedoeams  31eKmMpomacHUummubsle
KonebaHusl.

Ilepeuucnams ceoticmea agmoxonebanuil, asmokoiebamenbHou
cucmemvl.  Ilpusooums  npumepvr  agmokonebamenbHbvix
cucmem, UCNONb308AHUSL ABMOKONCOAHUI.

OOBACHAT,  NPUHIMI  TOJIYYCHHS]  TEPEMEHHOro  TOKa,
YCTPOMCTBO TeHepaTopa MepeMEHHOT0 TOKa.

HaspiBaTh 0COOEHHOCTH MEPEMEHHOTO NEKTPUYECKOTO TOKA Ha
y4acTKe [EMU C Pe3UCTOPOM.

Hazvieams ocobennocmu nepemeHH020 21eKmpuyecko2o moka
Ha yuacmke yenu ¢ KOHOeHCamopom.

Hazvieams ocobennocmu nepemeHno20 21eKmpuyecko2o moka
Ha yuacmke yenu ¢ Kamywrou UHOYKmuHOCmu.

3anuceiBaTh 3akoH Oma JUid [eNH TEepEeMEHHOro TOKa.
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Haxonuth 3HadeHUs CHIbI TOKAa, HANPSDKCHUS, AKTHBHOTO
CONPOTUBIICHUS, UHOYKIMUBHO20 CONPOMUBTIEHUS, EMKOCIHO20
conpomueénenus, NnoIHo20 CONPOMuUGIeHUs UENU MePEMEHHOIO
TOKa B KOHKPETHBIX CUTYaIUSX.

BbruncnaTe 3HaueHUS MOIIHOCTH, BBIJICISIONICHCS B IICTH
NEPEeMEHHOTO  TOKa, JICHCTBYIOIIME 3HAYCHHS TOKa U
HaATPSDKEHUS.

Hazvieams  ycnosus 603HuKkHoGeHus pesonamca 6 yenu
nepemeHH020 MOoKd.

OnuceiBaTh YCTPOWCTBO, MPUHIIUN JCHCTBHS W TMPHUMCHCHUC
Tparchopmaropa.

Buoruucnams koagppuyuenm mpancgopmayuu 8 KOHKPEMHbIX
CUMYayusx.

Haxomutes B nuteparype u WuTepHere wuHpopMamuo o
MIOJTy4EHUH, TIepeaue U UCTIOIB30BAaHUH IIEPEMEHHOTO TOKa, 00
UCTOPUHU CO3/TaHUS " MIPUMEHCHUH
TpaHC(POPMATOPOB, UCNONBL30BAHUU — pE3OHAHCA 8  Yenu
nepemeHHo20 moka u o 6opvboe ¢ HuM, ycrexax M mpodieMax
AJIEKTPOIHEPT CTUKH.

Cocmaensams cxemvl npeoobpazosanus suepeuu na T u I'9C,
a makoice cxemy nepeoauu u nompeo.nenus
eKMpoIHepeUuU, Ha3bIBATh OCHOBHBIX nmoTpeouTeNei
ANEKTPOIHEPIun. [lepeyucnams npuduHbl nOmMepo SHepauu U
BO3MOJNCHOCMU Ol NOGbluleHus  pgexmusHocmu  eé
UCNONIL30BAHUA.

Bectn pguckyccuio 0 TOJIb3€ M BpelE AIEKTPOCTAHIWM,
apryMEHTHUPOBAaTh CBOIO TO3MIHMIO, YMETh BBICIYLINBAThH
MHEHUE JIPYTHX YYaCTHUKOB.

['OTOBUTH Mpe3eHTalUd U COOOILIEHHUS MO0 HU3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI ITPEACTABIICHBI B YUCOHHUKE).

4.3

Mexannueckue
BOJIHEI

JlaBaTh  ompeneneHue TOHATHNA: MEXaHMYECKas  BOJIHA,
norepevyHasl BOJIHA, IPOJIOJIbHAS BOJIHA, CKOPOCTH BOJIHBI,
JUIMHA BOJIHBI, (as3a BOJIHBI, NI0OCKAs BOJHA, BOJIHOBAS
NO8epXHOCMb, (DPOHM BOJIHbL, Y4, 3BYKOBasl BOJHA, TPOMKOCTb
3ByKa, BBICOTa TOHA, TEMOp, OTpaK€HUE, MpeIoMIICHHE,

MIOTJIOIICHHE, uaTephepeHIms, oupparyus,
nosipu3ayUs MEXaHUYECKUX BOJIH, KOTCPEHTHBIC HCTOYHUKH,
cTosyast BOJIHA, AKyCTHYCCKUI pE30HaHC,

IUTOCKOTIOJIIPH30BaHHAS BOJIHA.
[lepeuncnaTe CBOWCTBa MeXaHMYECKUX BOJH. Pacro3HaBaTh,
BOCIIPOU3BOJNTh,  HaAOdIONaTh  MEXaHWYECKHE  BOJIHBI,
HOTIepeYHble  BOJIHBI, MPOAOJbHBIE BOJHBI, OTPAXKEHHUE,
npeoMIIeHUe, MOIJIOIeHHe, MHTepdepeHuuto, oupparkyuio u
noasApusayuio MEXaHM4ecknx BoJiH. Ha3plBaTh XapakTepUCTUKU
BOJIH: CKOPOCTb, 4YacTOTa, JUIMHA BOJIHBI, pa3sHOCTh (has.
OmnpenensiTb B KOHKPETHBIX CHUTYallUX CKOPOCTH, YacTOTHI,
JUTUHBI BOJIHBI, PA3HOCTH (a3 BOJIH.

3anucvieamv U cocmagnamb 6 KOHKPEMHbIX —CUMYAYUX
Yypaenenue eapMOHU4ecKoll be2yujeti 60.IHb.

Haxomute B nuteparype u HuTepHere wuHpOpManuo o
BO30Y)KJICHUH, Mlepeslaue U MCIOJIb30BaHNH 3BYKOBBIX BOJIH, 00
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UCIIOJIb30BAHUU PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE H
TEXHHKE.

Bectu auckyccuro 0 mojbp3e U Bpele BO3ICUCTBUS HA YEJIOBEKA
3BYKOBBIX BOJIH, ApryMEHTHPOBATh CBOIO IMO3UIIMIO, YMETh
BBICJTYIIIMBATh MHEHUE JIPYTUX YYACTHUKOB.

l'oToBUTH mMpe3eHTaMK W COOOIIEHMS MO HM3YyYECHHBIM TeMam
(BO3MOJKHBIE TEMBI IIPECTABIICHBI B YUEOHUKE).

4.4

DNeKTpOMarHUTHBIC
BOJIHBI

10

JlaBaTh ompeneneHUe TOHATHUN: DJICKTPOMArHUTHOE TIOJIE,
BUXPEBOEC 3JICKTPUUYECKOE TIOJIC, AJICKTPOMArHUTHBIC BOJIHBI,
CKOPOCTh BOJIHBI, JUIMHA BOJHBI, ()a3a BOJHBI, BOJIHOBAs
MOBEPXHOCTh, (PPOHT BOJHBI, Jy4, IUIOTHOCTh TIOTOKA
U3ITy4eHUS, TOYCUHBIM WCTOYHUK W3JIyUYCHUS, OTPAKCHHE,
IpeoMIIeHUe, TMOorjolleHne, uHTepdepeHuns, audpakuus,
MOTICPEYHOCTh,  TOJISPU3AIMS  DJICKTPOMArHUTHBIX — BOJIH,
paaMoOCBs3b,  PAAUOJIOKAIUS, AMIUTUTYJAHAS  MOMIYJISALINS,
nerektupoBanue. OOBSCHATH  B3aUMOCBSI3b  MTEPEMEHHBIX
JJIEKTPUYECKOTO W MAarHuTHOro nmnojied. PucoBath cxemy
pacnpoCTpaHeHUs AJIEKTPOMArHUTHOM BOJIHBL [lepeuncnsathb
CBOWCTBA M XapaKTEPUCTHUKH JICKTPOMArHUTHBIX BOJIH.
ObvacHamb npoyeccvl 8 OMKPLIMOM KOJ1ebamenbHOM KOHmYpe,
APUHYUN USTIYYEHUS U PeSUCTNPAYUU DTIeKMPOMASHUMHBIX GOJIH.
PacriosnaBare,  HaONIONATh  JJCKTPOMATHWTHBIC  BOJIHBI,
u3Ny4yeHue, MpuéM, OTpa)keHHe, IMpeIOMIICHUE, MOTJIOLICHHE,
uHTEphEPEHITHIO, T hpaKIIuio " TIOJISIPU3AITHTO
3JIEKTPOMArHUTHBIX BOJIH.

Boruncnsate B KOHKPETHBIX CUTYalHsIX 3HAYEHUS
XapaKTePUCTHK BOJH: CKOPOCTH, YAaCTOThI, JIMHBI BOJIHBI,
pasHoctu Bas, enyouny paduorokayuu.

CpasHusamv mexaHuueckue u 371eKmpoMAacHUmMHble 80JIHbL.
Ob6vsCHAMb NPUHYUNDBL PAOUOCEA3U U MENeBUOCHUSL.

ObvacHAMb NPUHYUNBL OCYUECBIEeHUS NPOYECCO8 MOOVIAYUU
u OdemexmupogaHnus. M3o00pasicamv npuHyunuaibHvlie cxemvl
paouonepedamuuxa u  paouonpuémnuka. Ocywecmensimeo
paouonepedayy u  paouonpuém. QOOvACHAMb  NPUHYUNBL
nepeoauu u300paxgcenuss menenepeoamyukom U NPUHYUNsl
npuéma uzoopajiceHus menesusopoM.

HccnenoBaTh cBOMCTBA 3MEKTPOMArHUTHBIX BOJH C TTOMOIIBIO
MobunpHOTO Tenedona. Ha3piBaTh M ONMKUCHIBATH COBPEMEHHBIE
CpEICTBA CBS3H.

Boigensats pons A.C. [lomoBa B U3y4eHUH 3IEKTPOMAarHUTHBIX
BOJH U CO3JaHMM PaAuOCBsi3H. OTHOCHUTHCA C YBaXKEHUEM K
YU€HBIM U UX OTKPBITUSIM. OOOCHOBBIBATh BaXXHOCTh OTKPBITHS
ANEKTPOMArHUTHBIX BOJIH JJIsl Pa3BUTHUS HAYKH.

Haxomute B sureparype wu HuTepHere wuHpopmalmio,
MO3BOJISIONIYIO OTBETUTH Ha IMOCTABJICHHBIE BOIIPOCHI 10 TEME.
PaGotare B mape u rpymime npu pernieHrH 3a1a4 ¥ BhITOJTHEHUH
NpaKkTUYEeCKUX  3adaHuil. Haxooums 6  qumepamype u
Uumepneme ungopmayuro o 6036yscoenuu, nepeoave u
UCNONb308AHUU INEKMPOMASHUMHBIX 801H, 00 onvimax Iepya u
Ux 3Ha4eHu.

Bectn gnuckyccmio 0 Toiib3e M Bpele  HCMOJIb30BAHUS
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YEJIOBEKOM 3JIEKTPOMArHUTHBIX BOJIH, apIyMEHTHPOBATh CBOIO
MO3ULHMIO, YMETh BBICIYUIMBAaTh MHEHUE JIPYTUX YYACTHUKOB.
l'oToBUTH mpe3eHTalK M COOOIICHUSI MO0 W3YYCHHBIM TeMaM
(BO3MOXKHBIE TEMBI TIPEJICTABICHBI B yYCOHUKE).

o. OnTHka
5.1 | 'eomerpuueckas 10 JlaBaTb omnpezesieHue MOHATHN: CBET, F€OMETPUYECKAsl ONTHKA,
ONTHKA CBETOBOM  JIyd, CKOpOCTb CBE€Ta, OTpPaXEHHUE CBETa,

IIPEJIOMJICHUE CBETA, ITOJIHOE OTPAKEHUE CBETA, YIOJ MaJCHHUS,
yroil OTpPaXEHHWs, YroJ MPEJOMJIEHUS, OTHOCUTEJIbHBIN
IIOKa3aTelb IIPEIOMIIEHUS, a0COJTIOTHBIN [I0Ka3aTesb
peIoMIIEHUSs, JINH3A, (DOKYCHOE

paccTosiHUE JIMH3bI, ONTHYECKasl CUJia JIMH3BI, JUCIIEPCHS CBETa,
uHTepdepeHuss cBera, Audpakuus cBeTa, IUPpPaKIMOHHAs
peumérka,  mojspu3auus ~ CBETa,  €CTECTBEHHBIW  CBET,
MJIOCKOTIOJIAPU30BAHHBIN CBET.

OnuceIBaTh METO/IbI U3MEPEHUS CKOPOCTH CBETA.

[Tepeuncnars CBOKMCTBA CBETOBBIX BOJIH.

Pacrio3naBatk, BOCIIpOU3BOANTh, HAOIIOAATh paclpoCTpaHEHHE
CBETOBBIX BOJIH, OTpaK€HUE, MPEIOMJICHHE, MOTJIOLICHHE,
JTUCTIEPCHUIO, HHTEp(PEpeHIHIo, TUGPAKIUI0 U TOJISPU3AIUIO
CBETOBBIX BOJIH.

®opmynupoBaTh OPUHIUI [TOWreHca, 3aKOHBI OTPaKEHUS W
MIPEJIOMJIEHUS CBETA, TPAHUIIBI UX IPUMEHUMOCTH.

Ctpouth Xx04 Jdy4a B IUIOCKOMApAJJICIbHOM TIUIACTHHE,
TPEYroJIbHOW TPU3ME, TOBOPOTHOM TpHU3Me, 000pauvynBaromIcit
MpU3Me, TOHKOU JINH3E.

CtpouTth n300pakeHHE MPeaMETa B TIIIOCKOM 3€pKajie, B TOHKOM
JIUH3E.

[lepeuncnsarp BU/IbI JIVH3, ux OCHOBHBIE
XapaKTEPUCTUKN — ONTUYECKUA LEHTP, IJIaBHAs ONTHYECKAas
oCb, (hoKyc, onTHYECKas CUJa.

Onpenenats B KOHKPETHOM CUTYyalluu 3HAYEHUs yria NaJcHMUs,
yria OTpaXeHus, yrjia IMpeJIOMIICHUS, OTHOCHUTEIBLHOTO
[OKa3aTeslsl  IpesIoMIICHUS, abCOJIIOTHOTO  TOKa3aTels
OpEeNoMIICHUsI, CKOPOCTH cBeTa B  cpeae, (HOKYCHOTO
pacCTOsIHUSA, ONTHUYECKOW CHJIbI JIMH3bl, YBEJIWYEHUS JIUH3BI,
nepuoa 1udpaKuOHHON

peIETKY, MOJIOKEHUS UHTEPPEePEHITUOHHBIX u
TU(GPAKIUOHHBIX MaKCUMYMOB ¥ MHHHMYMOB. 3amuUChIBAaTh
dbopMyny TOHKOM JHMH3BI, pPACCYUTHIBATE B KOHKPETHBIX
CUTYaLUSIX C €€ MMOMOIIbIO HEN3BECTHBIE BEIMUNHBI.

OOBACHATH MPUHIIMIT KOPPEKIIMU 3PEHUS C IIOMOIIBIO0 OYKOB.
DKCHEPUMEHTAIBHO OMNPENENITh IOKa3aTelb MPEIOMIICHUS
cpensl, ¢doxycHoe paccrosiHue coOuparorien
U pacceusarowjeri TUH3, JJIUHY CBETOBOM BOJHBI C MOMOUIBIO
TU(QPaKIUOHHON  pEHIETKU, oyeHusams  UHGOPMAYUOHHYIO
émxocmov komnakm-oucka (CD).

Ilepeuucnams obracmu npumeneHuss unmepgepeHyuu ceema,
ougpaxyuu ceema, noaAPUIAYUY C8emal.

UccnenoBaTe 3aBUCHMOCTH yrja TMPEIOMIICHHS OT yria
NaJICHUs, 3aBUCUMOCTh PACCTOSHUS OT JIMH3BI J0 M300paKEeHUs
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OT PacCcTOSHUSA OT JIMH3BI JI0 IIpeIMeETa.
[IpoBepaTs  runotessl:  Yroia  IPEJOMJIEHUS  IPSIMO
IPONOPLUUOHAJIEH YIIIY NAACHUS, NPU NIOMHOM CIONCEHUU 08YX
JIUH3 ONMuYecKue Cuibl CKiaobl8aromcs.

KonctpyupoBaTth MoA€H TeIECKONA U/WIA MUKPOCKOTIA.
Paborate B mape u rpymme npu BBINOJIHEHUU MNPAKTUYECKUX
3a/laHul, BBIIBWKEHUU THUIOTE3, pa3padOTKE METOJ0B
IIPOBEPKU TUIIOTES.

IInanuposams OesmenbHOCMb NO GbINOIHEHUIO U BLINOTIHAMb
uccne0o8anus 3aeucumocmu Mmedncoy Gusuueckumu
BENUYUHAMU, IKCNEPUMEHMATLHYIO NPOBEPK)Y SUNOME3bl.
Haxomute B suteparype u WuTepHere wuHpoOpMamuo o
ouorpadusix W. Herorona, X. I'wiirenca, T. IOnra, O.
®penensi, 00 UX Hay4yHbIX paboTax, O 3HAUYEHUU UX PadOT s
COBPEMEHHOM HAYKH.

Bricka3biBaTh CBOE MHEHHME O 3HAUEHMM HAayYHBIX OTKPBITUH U
pabot mo ontuke WM. Herotona, X. Itoitrenca, T. IOnra, O.
O®penens. BocripuHuMarte, aHanu3upoBaTh, nepepadaThiBaTh U
MPEeIbABIATE HHPOPMAIMIO B COOTBETCTBUU C MOCTABIEHHBIMU
3a/la4aMH.

BriensaTh OCHOBHBIE MOJIOKEHUSI KOPITYCKYJISIPHON ¥ BOJTHOBOU
TEOpUil cBeTa. YYacTBOBAaTh B OOCYKIEHHHM ASTHX TEOpPUH U
COBPEMEHHBIX B3IJIS10B HA IPUPOJTY CBETA.

Ykasvieamv — cpanuyvt  npumenumocmu - 2eomempuueckou
ONMUKU.

['OTOBUTH Mpe3eHTalUd U COOOILIEHHUS MO0 HU3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI TTPEACTABIICHBI B YUCOHHUKE).

5.2 | BonHoBsie cBolicTBa | 14 JlaBatb  ompeneneHHWE TOHATHM:  TEIUIOBOE  M3JIYYCHHE,
CBeTa IEKTPOITFOMUHECLCHIINS, KaTOIOJIOMUHECLEHIIHS,

XEMUITIOMUHECHEHIINS, (OTOIIOMUHECHEHIIUS, CHIOUWHOU
cnekmp, JUHEUYamvli CHeKmp, NoA0CAmbli CHeKmp, CHeKmp
NO2N0WeHUsl, CHEKMPATbHbIU AHANU3.
[lepeuncnare BUJIbI CIIEKTPOB.
Pacno3nasarse, 6ocnpouzeooums, HabIOAATH CIUIOIIHOM
CHEKTp, JMHEWYaThlii CHEKTp, MOJIOCAThId CIEKTP, CIEKTp
U3JTy4EHUS U MOTJIOIICHUS.
Hzobpasicamsv,  00vACHAMb U AHATUSUPOBAMbL  KPUBYIO
3asucumocmu pacnpeoeieHusi SHepeuu 8 Cnekmpe abcontomHo
uéprnoeo mena.
[lepeuncnsaTs BHIBI 3JEKTPOMArHUTHBIX M3JIyYEHHMH, UX
UCTOYHUKH, CBOICTBa, MNpHMeHeHHe. lcmoiab30BaTh KAy
JIEKTPOMArHUTHBIX BOJIH. CpaBHUBaTh CBOIicTBa
JIEKTPOMArHUTHBIX BOJIH Pa3HBIX IMANa30HOB.

6 OcCHOBBI crielMaIbHON TEOPUH OTHOCUTEIBHOCTH

6.1 | OcHOBBI 2 JlaBaTh  ompeneneHue  MOHATHHA:  COOBITHE,  MOCTYJAT,

CHCHH&HBHOﬁ TCOPI/II/I
OTHOCHUTCIBbHOCTHU
(CTO)

coOCTBEeHHAasi WHEpIMATbHAs CHCTeMa OTCUéTa, COOCTBEHHOE
BpeMsi, COOCTBEHHasi JUIMHA Tella, Macca TOKOs, WHBAapUAHT,
SHEPTHsl OKOSI.

Obvsacuamsb npomugopedusi Mextcoy KidcCuyeckou Mexanuxkou u
anexkmpoounamuxou Makceenna u npuuunst nosisnenus CTO.
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®opmynuposats nocryaatsl CTO.

®opmynupoBath BbBOAbI U3 nocrynatoB CTO u obwacuame
penamugucmckue dgh@exmvl COKpaweHuss pamepos meia u
3aMe0NeHUst 8peMeHU MedHCOYy O08YMsl COObIMuUAMU C MOYKU
3peHus  OsudCYWeucs cucmemvl omcuéma. AHAIU3UPOBATh
(bopMyITy pelITUBUCTCKOTO 3aKOHA CI0KEHHUSI CKOPOCTEH.
1Iposooums mbiciennvle dKCnepuMenmsl, HOOMBEPAHCOaIoOUUe
nocmynamol CTO u ux cneocmeus.

Haxooums 6 xonkpemmnoii cumyayuu 3nauenusi CKopocmeu mei
6 CTO, unmepsanos epemeHu mexcoy coobimusimu, OIuHy meaa,
9HEp2Ul0  NOKOA  Y4acmuyvl, NOIHYIO OHEPeUro  4acmuybl,
DPENAMUBUCICKULE UMNYTILC YACTNUYDL.

3anuchiBaTh BBIPAKEHUE U DSHEPrUU TIOKOS U HOJHOLU
9Hepeuly YacTHll.

Wznarathk cyTh MpUHIIUTIA COOTBETCTBUSI.

Haxomuts B nuteparype u MHTepHETE MHDOPMALIHIO O TEOPUH
a¢upa, 00 SKCHEepUMEHTaX, KOTOpbIe MPUBEINU K CO3IaHHIO
CTO, 00 OTHOCUTENBHOCTH PACCTOSIHUM M TPOMEXYTKOB
BpeMeHH, o Ouorpadpum A. DifHmTeiiHa. Bpicka3bpiBaTh CBOE
mHeHue o 3HaueHnn CTO a1 coBpeMEeHHOM HAYKH.

l'oToBHUTH TIpe3eHTalK M COOOIICHUS MO0 W3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABJICHBI B YICOHHKE).

KBanrtoBas ¢usuka

CBeTOBBIE KBAHTEI

HaBatp omnpeneneHue moHATUHNH: (oTodPdeKT, KBAHT, TOK
HACBILIEHUS, 3aJiep>KUBalolee HaIpsDKeHue, paboTa BbIXOAA,
KpacHas rpanuna ¢gotosddexra.

Dopmynuposame npeomem u 3a0a4u K8AHMOBOU PUIUKU.
Pacnio3naBate, HaOmroaath siBiaeHue hotodddexra.

OnuceiBath onbITel CTONETOBA.

®opmynupoBarh runoresy Ilmanka o KBaHTaX, 3aKOHbI
doTorddexra.

AHanu3upoBaTth 3aKOHBI poTodddexTa.

3anuchiBaTh M COCTaBJISATh B  KOHKPETHBIX CHUTYyalUAX
ypaBHeHUe ODiHIITEeHHA A1 GoTorddeKkTa U HAXOIUTh C €ro
MOMOIIBIO0 HEM3BECTHBIEC BEJTMUHHBI.

Boruncnsate B KOHKPETHBIX CUTYaILHsIX 3HAYCHUS
MaKCUMaJbHOW KHHETUYECKOW SHepruu  (HOTOAIEKTPOHOB,
CKOPOCTH (DOTOIIEKTPOHOB, PabOTHI BBIXOJA, 3aMHPAIOIIETO
HANpPSDKEHUs, YacTOThl U JJIUHBI BOJIHBI, COOTBETCTBYIOIIMX
KpacHO# rpanuiie Gpororddekra.

[IpuBOIUTE IPUMEPHI UCTIOIB30BaHUs PoTodhdeKTa.
OOBACHATH CYTh KOPIMYCKYJISIPHO-BOJIHOBOTO JTyaTu3Ma.
OnuceiBath onbITH JIebeneBa Mo U3MEPEHUIO JaBJICHUS CBETa U
oTbITHI BaBuiioBa Mo onrTuke.

Onucwieams onvimul no OuGpaxyuu 1eKmpoHos.
DopMynHupoBaTh COOTHOILICHUE HEONPENEIEHHOCTEN
I'eiizenOepra u 0OBSCHATH €TO CYTh.

Haxomuts B nuteparype u Unrepuere undopmaiuio o padborax
CroneroBa, JlebeneBa, BaBwioBa, [lnanka, Komnmona, oe
bpouina.

Briaenars posib pOCCUNMCKUX YYEHBIX B UCCIEAOBAHUM CBOMCTB
CBeTa.
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[IpuBoguTh mpHUMEpHl OHOJIOTMYECKOTO U XUMHUYECKOTO
JIICUCTBUS CBETA.

l'oToBUTH mpe3eHTalK M COOOIICHUSI MO0 W3YYCHHBIM TeMaM
(BO3MOJKHBIE TEMBI IIPEACTABIIEHBI B YYEOHHUKE).

7.2

duszuka aroma

JlaBaTp OITpEICIICHUE MOHSTHI: aTOMHOE SApo,
SHEPTreTUYECKUI YPOBEHb, SHEPrus HOHU3ALUU, CHOHMAHHOE
U3TyyeHue ceema, GbIHYHCOCHHOE UIydeHue ceemd.

OnuceiBath onbITHl Pe3epdopa.

OnuceiBaTh W CpaBHHUBaTh MOJEIM aroMa ToMcoHa U
Pesepdopna.

PaccmarpuBaTth, wuccnenoBaTh W ONKMCHIBATH  JIMHEHYATHIE
CIIEKTPHI.

dopmynrpoBaTh KBAHTOBBIE TIOCTYNATH bopa.

OOBICHATH JTUHEHYATHIE CIEKTPhl aTOMa BOJIOPOJa HAa OCHOBE
KBaHTOBBIX MOCTYIaTOB bopa.

PaccunthiBaTh B KOHKPETHOM CHUTyallMM YacTOTy W JJIUHY
BOJIHBI MCITyCKaeMoro (poTOHA MPH MEPEX0Je aToMa U3 OJHOTO
CTAIlMOHAPHOTO COCTOSIHUS B JAPYroe, JHEPTUI0 HOHU3AINH
aTOMa, 8bIYUCTAMb 3HAYEHUs paouyco8 CMAayuoOHApHbIX OpouUm
91eKMPOHO8 8 AMOMe.

Onucvieams ycmpoucmeo u O0O0BACHAMb NPUHYUN  OeLicmeus
J1a3epoa.

Haxomute B nurepatrype u MHTepHEeTE CBenmeHus o ¢akrax,
MOJATBEPXKJIAIOUINX CJIO0KHOE CTpOEHHE aroMa, o paboTax
YU€HBIX O CO3JAaHHUIO MOJENU CTPOCHHUS aToMa, NOJyYEHUIO
8bIHYIHCOEHHO20 U3TYYeHUs, O TIPUMEHEHHH J1a3epOB B HayKe,
MEAUIIMHE, TPOMBIIIIEHHOCTH, OBITY.

Beigensate  posib  pOCCHMCKHMX Y4Y4€HBIX B  CO3JaHUM U
UCIIOJIb30BAHUU JIa3€POB.

['OTOBUTH Mpe3eHTalUd M COOOILIEHHUS MO0 HU3YYEHHBIM TEeMaM
(BO3MOXHBIE TEMBI ITPEACTABIICHBI B YUCOHHUKE).

7.3

du3uka aTOMHOTO
spa

14

JlaBaTh oOmpeneNicHUs MOHATHI: MAacCOBOE YHCIIO, HYKJIOHBI,
SZICPHBIC CUJIBI, BUPMYAbHble Yacmuybl, Ne(hexT Macc, JHEPrHsl
CBSI3W,  yHCHbHAas  DHEPrUsi  CBSA3M  ATOMHBIX  siep,
PaIMOAKTUBHOCTD, AKMUBHOCb PAOUOAKMUBHO20
seujecmea, epro nostypacmana, HCKYCCTBCHHAS
PaIMOAKTUBHOCTD, SICPHBIC PEAKIUHU, SHEPTETHUYCCKUA BBIXOJ
SICPHON pPEakIMH, IeMHas saepHas peakius, KodQGHIHUEHT
pPa3MHOKEHHsT HEHTPOHOB, KPUTHYECKash Macca, pPeaKkTOpbI-
Pa3MHOXKHTEIH, TEPMOSIJICPHAS PEAKITHSL.

CpaBHHMBATh CBOWCTBA MPOTOHA M HEHTPOHA.

OnwuchIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEITB S/pa.

OmnpenensaTh cOCTaB AP Pa3IMYHBIX DIIEMEHTOB C TOMOIIBIO
tabnuibl MenzaeneeBa. Mi300pakaTh U YMTaTh CXEMbI aTOMOB.
CpaBHHMBATh CHITy JIEKTPUYECKOTO OTTAJIKHUBAHHS MPOTOHOB U
CHJIy CBSI3M HYKJIOHOB B syipe. [lepeuucnams u onucvlgamo
ceoticmea  si0epHvix  cul. OObACHAMb O0OMEHHYIO MOOelb
83aUMOO0eUCmMBUs.

Bbruncnare  gedekt wMacc, SHEPrHIO CBS3M M YICJIBHYIO
SHEPIHI0 CBSI3M KOHKPETHBIX aTOMHBIX sijiep. AHaJIM3HpOBaTh
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CBS3b YICIBHOW OHEPrHMM CBSI3M C YCTOMYHMBOCTBIO SIIED.
[lepeuncnsats BUIBI PaAMOAKTUBHOIO pacrnaja aTOMHBIX sIiep.
CpaBHHBaTh CBOWCTBA ajbda-, 6eTa- U raMmMa-u3Iy4eHuH.
3anucvieamv  npasuna  cmewjenus npu  paOUOAKMUEHBIX
pacnaodax.  Onpedensimv  dlemenmsl,  obpaszyiowuecs 8
pe3yivmame paouoaKmuHblx pacnaoos.

3anuceBaTh, OOBSICHITH 3aKOH PaJMOAKTUBHOTO pacmaja,
yYKa3blBaTh TPAHMIBI €ro mnpuMeHuUMocTH. Onpenensite B
KOHKPETHBIX CHUTYallMAX YHUCJIO HEPACIABIIUXCS SJIEP, YHUCIIO
pacmaBImIMXCs  sA1Ep, TMEpUOJ]  TMOJypacrnana, akmusHOCHb
sewecmaa.

llepeuucnams u  onuceieamv  Memoovl  HabMOOeHUs U
peaucmpayuu dnemenmapuslx uacmuy. Habrioodams mpeku
anvga-uacmuy 6 kamepe Bunvcona. Pecucmpuposams sdephvie
usnyyeHuss ¢ nomowvio cuémuuxa Ieticepa. Onpedensimo
UMAYILC U IHEPRUIO YACTMUYbL NPU OBUNCEHUU 8 MASHUMHOM
noze (no oomoepagusm,).

3anuceiBaTh  siaepHble  peaknu. OmnpeaensTb MPOTYKTHI
AIEpHBIX peakuui. PaccuuThIBaTh SHEPrUYECKUN  BBIXOJ
AJIEPHBIX PEAKIUN.

OnuceiBaTh MEXaHWU3MBbI JICJICHHUS SI€p W LENHOW SIACpHOU
peaknuu. CpaBHUBATH SIIEPHBIE U TEPMOSITICPHBIC PEAKITUN.
Obvachams  npuHyunel ycmpoucmea u pabdomsl SAO0EPHLIX
peakmopos. Y4acTBOBaTb B OOCYXJIEHUU TNPEUMYILIECTB U
HEJOCTaTKOB SAEPHOM SHEPTETUKH.

AHanuzuposams 0OnACHOCMb SIOEPHLIX UTYHEHUU ONA IHCUBLIX
OpP2aHU3MOS.

Haxomuts B nutepatype u UHTepHeTe cBeieHUS 00 OTKPBITHH
IPOTOHA, HEUTPOHA, pAAMOAKTUBHOCTH, O TOJYyYEHUH U
UCIOJIb30BAHUU PaZi0aKTUBHBIX M30TOIIOB, HOBBIX
XUMHYECKUX DJIEMEHTOB.

Boigensate poib  pOCCHHMCKMX YY€HBIX B  HCCIIEJOBAHHIX
aTOMHOTO f1pa, OTKPBITUM CIIOHTAHHOTO JIEJCHUS siAep ypaHa,
Pa3BUTHUH SJEPHOM SHEPreTHKH, CO3/IaHUM HOBBIX M30TOIOB B
OUAN (OObenMHEHHBI HHCTUTYT SIICPHBIX UCCIICIOBAHMM B T.
Jy0Gne).

l'oToBUTH mpe3eHTalMu U COOOIICHHUS MO H3yYEeHHBIM TeMaM
(BO3MOJKHBIE TEMBI NPEACTABICHBI B yYEOHHUKE).

JlaBaTh  ompeneneHHWe TOHSATUW: AHHUTWISALUSA, 1eNMOHbL,
aopomsvl, Keapk, 2nooH. [lepedncnarb OCHOBHBIE CBOMCTBa
AJIEMEHTAPHBIX YACTHII.

BoiaensTe rpymnmsl 2IieMEeHTapHBIX YaCTHII.

[IepeuncnsaTs 3aKOHBI COXpaHEHUs, KOTOPbIE BBITIOJIHAIOTCS TPU
npeBpameHusx ydactull. ONUchbiBaTh MPOLECCHl AHHUTWIIALUU
YaCTUL M AHTUYACTHIl U POXKIAECHUS AIIEKTPOH-TTO3UTPOHHBIX
nap.

HaspiBath ©  cpaBHHBaTh  BUABI  (yHIAMEHTAIBHBIX
B3aWMOJICVCTBUM.

OnuceiBaTh poOJb YCKOPUTENIEW B HM3YYEHUU DIIEMEHTAPHBIX
yactull. Hazwieamo OCHOBHbIE 8UObL yckopumernei
NEeMEHMAPHBIX YACTUY.

Haxomute B nureparype u MHTepHeTe cBeleHUS 00 UCTOPUU
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OTKPBITHS 3JIEMEHTApHBIX YacTUL, O TPEX 3Tamax B pa3BUTUU
(HU3UKN 3TIeMEHTaPHBIX YACTHIL.

OnwuceIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTUHY MHpA.
l'oToBUTH mpe3eHTalK M COOOIICHUSI MO0 W3YYCHHBIM TeMaM
(BO3MOJKHBIE TEMBI IIPEACTABIIEHBI B YYEOHHUKE).

Crtpoenue Beenennoit

Crpoenue u
pa3Butue Beenennoit

12

JaBatb ompenereHue MOHITUN: HebecHas cghepa, IKIUNMUKA,
HebecHblll IK8AMOP, NOJIOC MUPA, OCb MUpA, Kpye CKIOHEHUs,
npsaMoe  80CXOMCOeHUue,  CKIOHeHue,  Napaildakc, Napcek,
aCTPOHOMMYECKAsl €IUHMIA, Mepuresui, adenuid, COIHEUHOe
3aTMEHUE, JIyHHO€ 3aTMEHHWE, IUJIaHEThl 3E€MHOW TPYIIIHI,
MJIAHETBI-TUTAHTBI, aCTEPOU, METEop, METeOpuT, (orocdepa,
CBETUMOCTb, TpOTyOEpaHel, nyavcap, HeumpoHHas 36e30d,
uépHas Ovipa, MPOTO3BE3/a, CBEPXHOBAs 3Be3/1a, TAJTAKTHKA,
KBa3zap, KpacHO€ CMeIIeHue, Teopusi boJsblIioro B3phIBa,
BO3pacT BcenenHoil.

Hab6mronate JIyHy ¥ TUTaHETHI B TETIECKOII.

Brinenste ocobenHoCTH cucTeMbl 3emisi-JlyHa.

Pacno3naBate, MomenupoBaTh, HaOMOIATH  JIYyHHBIE |
COJTHEUHBIE 3aTMEHUS.

OOBACHATH MPUITUBHI ¥ OTIUBHI.

Dopmynuposams u 3anucvieams 3akonsl Kennepa.

OnuceiBath ctpoeHre COTHEYHON CUCTEMBI.

[lepeuncnATh MIIAHETHI U BUIbI MAJIBIX TE.

OnuceiBath crpoeHne ComHIa.

HaGmogate  comneunsie  msatHa.  CoOmiomaTe  mpaBuiia
6e3omacHoCTH npu HaOmoAeHNU CoTHITa.

[lepeuncnath TUNMUYHBIE TPYMIBI 3BE3/], OCHOBHbIE (PU3UYECKUE
XapaKTEPUCTUKU 3BE3.

OnuceIBaTh 3BOTIOLHUIO 3BE3/ OT POKIACHUS JO CMEPTH.
HaspiBaTh camble sipkue 3BE3/1bI U CO3BE3 M.

[lepeuncnaTh BUIBI TAJIAKTHK, OMHUCHIBATH COCTaB U CTPOCHHE
rajgaktuk. Beigensate Mueunsiit [IyTe cpenu npyrux rajiakTHK.
Onpenensatb Mecto CosHeyHOM cucTteMbl B [ajmakTuke.
OneHuBaTh NOPSAOK PACCTOSHUHN 0 KOCMHUUYECKUX 0OBEKTOB.
OnuceiBaTh CyTh KPAaCHOTO CMEIIEHUS M €ro HCIOJb30BaHUE
IIPU U3YYE€HUH TaJaKTUK.

[IpuBouTE KpaTkoe H3JI0KEHUE Teopuu bombioro B3phiBa U
TEOpUU pacimmpsironiercs BeeneHHo.

ObvsacHams cymov NOHAMUL «MEMHAS Mamepusy U «mEMHas
oHepIUsLY.

Ilpusooumsv npumepsvt UCNONBL308AHUS 3AKOHO8 (UIUKU O
00bACHeHUsL NPUPOObI KOCMUYECKUX 00BbEKMO8.

PaGorate B mape u Tpymnmne Npu BHIIOJHEHUU MPAKTUYECKUX
3aJlaHUH.

Ucnonw3oBate  VHTepHeT uii  mHOUCKAa  M300pa)keHUH
KOCMUYECKHX 00BEKTOB M HH(popManmu 06 UX 0COOEHHOCTSIX.
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3. YCJIOBUSI PEAJIN3ALIMY OBIIIEOBPA3OBATE/ILHOM YUYEBHOM
JUCHUIINHDBI

3.1. MaTepuabHO-TeXHUYECKOe oDecreyeHme:

Jlnst peanu3anuy mporpaMMbl Y4eOHON IUCHIUIUIMHBI B HATMYUH UMEETCs yUeOHbII KaOuHeT
¢u3uku.B cocraB kabuHeTa GU3NKK BXOIUT Jlabopatopus ¢ 1abopaHTckoit komHaTtoil. [Tomenienne
KabuHeTa ynoBieTBOpsieT TpeboBaHusM CaHUTAPHO-IHUIEMHOJIOTUYECKUX MPABUI U HOPMATHBOB
(CanlluH 2.4.2 Ne 178-02) u ocHaIlleHO TUIIOBBIM 000pYJOBaHUEM.

O6opynoBanue yueOHOro KabnHeTa:
- IOCaI0OYHBIE MECTA 110 KOJIMYECTBY 00yJaIONTIXCS;
- pabodee MeCTO MPEeTo1aBaTes;

- KOMIUIEKT y4eOHO-HarJsHBIX TocoOuit «Duznkay;

-Texuuueckue cpeacTBa 0Oy4eHHs: KOMIIBIOTEp, TEIEBU30P, NIEUaTHbIE ayIMOBU3YyaJIbHbBIE U
KOMIIBIOTEpHBIE TIOCOOMs, TPUOOpPHl U TNPHUHAUISKHOCTH OOLIEro Ha3HAa4YeHHs, NpUOOpPHI
JI€MOHCTpPAI[OHHBIE.

Ob6opynoBanue jgaGopaTopuu U pabouynx MecT Jjabopatopuu (oOopynoBaHue AJist

(pOHTANBHBIX JTAOOPATOPHBIX PAdOT).

JlaGopaTopHast MeOeb: CTOJBI, CTYJbS JUIsI CTYACHTOB — 15 KOMILIEKTOB;, pabouee MecTO
(cTou, cTyn) s penogaBarens 1 mir.

KomrmiekT yaeOHO—MeTO TUIeCKOM TOKYMEHTAIIUHN

[Mporpamma  y4eOHOW  AMCUUIUIMHBI, METOAMYECKHE PEKOMEHJAIMU TI0  BBHIMOJHECHUIO
nabopaTOpHBIX pabOT MO (PHU3HKE, KOMIUICKT 3a/IaHUil KOHTPOJIBHBIX U CAMOCTOSITEIIBHBIX PadoT 10
¢busuke

3.2. UudopmanuonHoe odecriedeHne peaau3alui NPorpaMmabl:

3.2.1 OcHOBHbIC IEYATHBIC U3JAHUA:

1. ®uzuka 10 knacc yueOHUK 001e00pa3oBaT. opraHu3aluii: 6a30BbIi U YrIIYOJIEHHBIH YPOBHU
/T . SI.Msxumes. b.b.byxosues. H.H.Cotckuii; mon penakiueit [TandentreBoit.- M. IIpocsemnienue.
2019 (xnaccuueckuit Kypc)

2. ®uzuka 11 kiacc yueOHMK 00I1I€e00pa3oBaT. opraHu3anuii: 6a30BbIN U YIIIYOJIEHHBIH ypOBHU
/T .. Mskumes. b.b.byxosues. H.H.Cotckuit; mon penakuueit [TanpentseBoii.- M. Ilpocenienue.
2019 (xnmaccuueckuit Kypc)

3.2.2 OcHOBHbBIE JJIEKTPOHHbIE U3IAHUS:
1. Aaumaruu pusryeckux oobekToB. http://physics.nad.ru/

2.KuBas ¢pusmka: oOydaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html

3.Ypoxku ¢usuku ¢ ucnosbp3doBanueM MuTepHeta. http://www.phizinter.chat.ru/

4.dusuka.ru. http://www.fizika.ru/

52



5.®u3uka; KoJjurekuus onbeIToB. http://experiment.edu.ru/

6.Dus3uKa: 3JeKTPOHHAs KoJUTeKIus onbiToB. http://www.school.edu.ru/projects/physicexp

3.2.3 lonoTHUTEIbHbIE HCTOYHHUKH

3.3. Opranu3anusi 06pa3oBaTejJLHOI0 NMpoiecca

N3yuenue o6meoOpa3zoBaTenbHON YIEOHOM AUCIMIUIMHBI TPOBOJUTCA HA, MPOTSHKEHUU 4-X
CEeMECTPOB M 3aBEPIIACTCS IK3AMEHOM.

OCHOBHBIMHA METOJaMHN 06yqu1/I${ SABJISIFOTCA  CJIOBECHBIC, HArJIAdAHBIC, PCHPOAYKTUBHLIC

METO/1bl 00Yy4YeHHUsI, TpaKTUUecKasi paboTa CTYAEHTOB, METO] MPOOIEMHOr0 00y4YEHUsI.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Pe3yabTaTsl 00yueHus ®opMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHH sl

ITPy 01

[1Py02 Ilenarornueckoe
HaOJIFOIEHNE

[TPy 03 O1eHKA BBITIOJIHEHNSA

TPy 04 WHIMBUIYTbHBIX
3aJjaHui, 1ab0PaTOPHBIX

TPy 05 pabor.
VYeTHbI onpoc,
TECTHPOBAHUE,
TEPMHUHOJIOTUYECKU I
JTUKTaHT,
UHIUBUAYyaJIbHbBIE

3aaaHus, pCIUICHUC

3amay/
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5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPHO/I PEAJIM3AIIUN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI
COI'JIACHO KAJIEHIAPHOMY ILIAHY BOCIIUTATEJIBHOM PABOThHI

Hara Conep:xanue u popmbl Mecro Koan1
JeATeJbHOCTH NMpoBeACHUS JIP
Cooeporcanue - 0bwas xapakmepucmurka Meponpusimus.
Dopmol: Hanpumep, Y4eOHAs IKCKYPCUs (6UpmyaibHas
9KCKYpCUst), OUCKYCCUsL, NPOEKMHAs CecCUsl, Y4eOHasl
NpaKmuKa, npouseo0CmeeHHas NPaKmuKd, ypoK-
KOoHYepm, 0en08as uepa, cemunap, cmyoeHueckas
KoHghepenyus u m.o.

09.09- bubnuo-ypok «3HakoMCTBO ¢ OMbmuoTeuHsIM poHgaoM» | buoamoreka | JIP 4
10.09.2022

I

08.02.23 | leup pycckoit Hayku. [lo3apaBieHue Ha caiite JIP 4
L. TEXHUKYMa, B COITUAIBHBIX CETAX

12.04.23 | leup kocMoOHaBTHKH. WH(MOpMaIMOHHBIE KIJIACCHBIC JIP 1
L. 9achl B TPYIIAx
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IIpuioxenue
TeMbl 10KJ1210B
JIBr>KeHUe Tella IEpEMEHHON MACCHI.
3axonbl Kupxroda aj1s1 351eKTpudeckon nemnu.

MarnutHble U3MEpeHHs (MPUHIMIBI TOCTPOCHHUS MPUOOPOB, CIOCOOBI

N3MCPCHUA MATHUTHOTI'O ITIOTOKA, MarHuTHOM I/IHI[YKHI/II/I).

Maiikn @apajneii — co3gaTelib yueHus 00 3JIeKTPOMarHuTHOM MoJIe.
Hunbc bop — onun U3 coznareneil cOBpeMeHHON (U3UKH.

[Ipo6embl SKOJIOTHH, CBA3AHHBIE C UCTIOIH30BAHUEM TEIIJIOBBIX MAIIIHH.
[Ibe303nexTprueckuit 3¢pHexT, ero NpuMeHeHue.

CBeT — 3JIeKTpOMarHuTHasi BOJIHA.

Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOp M OpPraHM3aToOp IPOM3BOACTBA

paKeTHO-KOCMI/I‘IGCKOﬁ TCXHHKH.

CoBpeMeHHBIE CPEJICTBA CBS3U.
CouHIIE — UCTOYHUK KU3HU Ha 3eMIIE.

Tembl pedepaToB
Judpakius B HaIIeH KU3HU.

[TepeMeHHBIN 3NEKTPUUECKUN TOK U €r0 MPUMEHEHUE.
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